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1. General

NMR spectra were recorded on a JEOL 400SS spectrometer operating at 400 MHz and 100 MHz,
for '"H and "*C acquisitions, respectively. Chemical shifts are reported in ppm with a solvent
resonance as an internal standard ('H NMR; tetramethylsilane, CD3OD, D,O, and CDCl; as
internal standard, indicating 0, 3.31, 4.79, and 7.26 ppm, respectively, *C NMR; (CD3).SO,
CD;0D, and CDCls as internal standard, indicating 39.52, 49.00, and 77.00 ppm, 2°Si NMR;
tetramethylsilane as internal standard, indicating 0 ppm). Data is reported as follows: s = singlet,
br = broad, d = doublet, t = triplet, q = quartet, quin = quintet, m = multiplet; coupling constants
in Hz; integration. FT-IR spectra were recorded with a Bruker ALPHA (Eco-ATR) spectrometer.
Specific rotation was measured with an ATAGO AP-300 digital polarimeter. MS spectra were
recorded with a JEOL JMS-T100CS “AccuTOF CS” mass spectrometer with electrospray
ionization time-of flight (ESI-TOF) for HRMS measurements. E.r. values were determined by
high performance liquid chromatography (HPLC) using a Shimadzu CBM 20A HPLC equipped
with Shimadzu SPD-M20A photodiode array detector and DAICEL IA-3, IE-3, and 1G-3
columns (4.6 mm x 25 cm). Removal of amino acid esters were performed by using ULVAC
KIKO GLD-137CC small oil rotary vacuum pump and ULVAC KIKO VPC-051A oil diffusion
pump. TLC analysis was performed on commercial glass plates bearing a 0.25 mm layer of
Merck KGaA TLC silica gel 60 F254. Silica gel chromatography was carried out Merck KGaA
silica gel 60 (230-400 mesh ASTM). Dry solvents, DCM and CHCls, were purchased from
FUJIFILM Wako Pure Chemical Co. These solvents were used without further treatment. Amino
acids and their derivatives were purchased from Accela ChemBio Inc., Acros Organics,
Advanced ChemBlocks Inc., AmBeed, Inc., Apollo Scientific Ltd., BLD Pharmatech Ltd.,
Cayman Chemical Company, Chem-Impex Int’l Inc. Chemspace LLC., Combi-Blocks, Inc.,
Sigma-Aldrich Co. LLC., Synthonic, Inc., Tokyo Chemical Industry Co., Ltd., Toronto Research
Chemicals, Inc., and Watanabe Chemical Ind., Ltd. Trichlorosilane and 1,1,1,3,3,3-hexafluoro-2-
propanol were purchased from Tokyo Chemical Industry Co., Ltd. Amberlyst™ A21 was

purchased from Organo corporation.
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2. General procedure for the neutralization of amino acid HCI salts

A flame-dried 500 mL round-bottom flask with a magnetic stirring bar (Sm-Co) and nitrogen
balloon was charged with amino acid tert-butyl ester HCI salt (5.0 g) and Amberlyst A21 (10 g,
200 wt%), and DCM or CHCI3 (150 ~ 400 mL: choice of the solvents and their volumes are
depended on the solubility of the amino acid ester HCI salts). After the resulting mixture was
stirred under nitrogen atmosphere for 4 h ~ overnight at 0 °C to ambient temperature, the mixture
was filtered on celite with DCM, then the filtrate was concentrated in vacuo (70 Torr) with the
aid of a rotary evaporator and water bath without heating. The residue was transferred into 50
mL vials by a pipette, and further concentrated in vacuo (70 Torr) at ambient temperature for
overnight. 3A MS was added to the free amine, then it was stored in a freezer (See, E. L. Baker,

M. M. Yamano, Y. Zhou, S. M. Anthony and N. K Garg, Nat. Commun. 2016, 7, 11554).
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3. Preparation of tris[(1,1,1,3,3,3-hexafluoropropan-2-yl)oxy]|silane

CF;
F;C7 >0  CFs

Tris[(1,1,1,3,3,3-hexafluoropropan-2-yl)oxy]|silane (CAS No. 2473688-54-7)!:
Tris[(1,1,1,3,3,3-hexafluoropropan-2-yl)oxy]silane was prepared from commercially avairable
trichlorosilane (Tokyo Chemical Industry Co., Ltd., T0398) and 1,1,1,3,3,3-hexafluoro-2-
propanol (Tokyo Chemical Industry Co., Ltd., H0424) according to the literature method.!

"H NMR (400 MHz, CD>Cl>) & 4.79 (s, 1H, SiH), 4.75-4.60 (m, 3H, OCH(CF3),). *C NMR
(100 MHz, CDCl3) 6 120.6 (q, 6C, J = 280.6 Hz), 70.3 (quin, 3C, J = 35.0 Hz); 2°Si NMR (80
MHz, CD>Cl») & -63.1. IR (thin film, cm™) 2253, 1377, 1301, 1231, 1198, 1151, 1104, 900, 859,
732, 686
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4. Properties of lactams 1a—k (Table 1)

N-Boc-2-piperidone (1a, CAS No. 85908-96-9): N-Boc-2-piperidone was purchased from
Tokyo Chemical Industry Co., Ltd. (B3788) and used as delivered.

H
o
2-Piperidone (1b, CAS No. 675-20-7): 2-Piperidone was purchased from Tokyo Chemical
Industry Co., Ltd. (P0455) and used as delivered.

N-Me-2-Piperidone (1c, CAS No. 931-20-4): N-Bn-2-piperidone was purchased from Sigma-
Aldrich Co. LLC. (M73788) and used as delivered.

N-Bn-2-Piperidone (1d, CAS No. 4783-65-7): N-Bn-2-piperidone was purchased from Sigma-
Aldrich Co. LLC. (496898) and used as delivered.

N-Ac-2-piperidone (le, CAS No. 3326-13-4): N-Ac-2-piperidone was purchased from BLD
Pharmatech Ltd. (BD142931) and used as delivered.
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N-Bz-2-piperidone (1f, CAS No. 4252-56-6): N-Bz-2-piperidone was purchased from Enamine
Ltd. (EN300-207021) and used as delivered.

N-Cbz-2-piperidone (1g, CAS No. 106412-35-5): N-Cbz-2-piperidone was purchased from
Sigma-Aldrich Co. LLC. (737534) and used as delivered.

N-Boc-2-azetidinone (1h, CAS No. 1140510-99-1): N-Boc-2-azetidinone was purchased from
Apollo Scientific Ltd. (OR925839) and used as delivered.

N-Boc-2-pyrrolidinone (1i, CAS No. 85909-08-6): N-Boc-2-pyrrolidinone was purchased from
Combi-Blocks, Inc. (SS-7905) and used as delivered.

N-Boc-g-caprolactam (1j, CAS No. 106412-36-6): N-Boc-e-caprolactam was purchased from
Sigma-Aldrich Co. LLC. (719706) and used as delivered.
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Boc 0

N-Boc-A-caprolactam (1k, CAS No. 370861-81-7)%: N-Boc-A-caprolactam was prepared from
commercially avairable w-laurinlactam (Tokyo Chemical Industry Co., Ltd., L0092), Boc.O
(Tokyo Chemical Industry Co., Ltd., D1547), DMAP (FUJIFILM Wako Pure Chemical Co.,
042-19212), and triethylamine (FUJIFILM Wako Pure Chemical Co., 202-02646) according to
the literature method.?

Rf = 0.33 (10% AcOEt in hexane). '"H NMR (400 MHz, CDCls) & 3.90-3.75 (m, 2H,

CH,CH>CH>CH>CH>CH>CH>CH>CH>CH>CH>), 3.00-3.85 (m, 2H,
CH>CH>CH>CH,CH>CH>CH>CH,CH>CH>CH>), 1.80-1.65 (m, 2H,
CH>CH>CH>CH>CH>CH>CH>CH>CH>CH>CH>), 1.65-1.50 (m, 2H,

CH,CH,CH,CH,CH,CH,CH,CH,CH.CH>CHy), 1.53 (s, 9H, CO,C(CHs)s), 1.44 (s, 9H,
(CH3);COCON), 1.40-1.20 (m, 14H, CH.CH,CH>CH>CH.CH>CH>CH>,CH>CH,CHy). '*C NMR
(100 MHz, CDCls) & 177.0, 153.7, 82.6, 43.9, 37.9, 28.0 (3C), 27.6, 26.9, 26.5, 25.7, 25.2, 25.0
(2C), 24.9, 24.1. TR (thin film, cm™") 2930, 2862, 21728, 1689, 1459, 1367, 1351, 1337, 1282,
1257, 1220.
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5. Properties of dipeptides 2a—k (Table 1)

(0]
B ~ /\/\)J\ =
0oC N HJ\H/Ot Bu
O

Boc-6-HoGly-L-Ala-Oz-Bu (2a, entry 1): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with N-Boc-2-piperidone (1a, 99.6 mg, 0.50 mmol)
and H-L-Ala-O#-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 30 °C for 12 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (30-100% AcOEt in hexane) to provide the title compound 2a (171.4 mg,
>99% yield) as a colorless oil with >99:1 er.

R = 0.56 (80% AcOEt in hexane). [a]p?? = —34.8 (¢ 1.18, MeOH). '"H NMR (400 MHz, CDCl;)
6 6.20 (brd, J=7.1 Hz, 1H, NH), 4.74 (br t, J = 6.0 Hz, 1H, (CH3);COCONH), 4.46 (quin, J =
7.1 Hz, 1H, CHCH3), 3.13 (q, J = 6.0 Hz, 2H, CH.CH,CH,CH>), 2.23 (t, J = 7.3 Hz, 2H,
CH>CH>CH2CH?), 1.75-1.40 (m, 4H, CH.CH>CH>CH>), 1.47 (s, 9H, CO2C(CHs)3), 1.44 (s, 9H,
(CH3);COCONH), 1.36 (d, J = 7.1 Hz, 3H, CHCH3). '3C NMR (100 MHz, CDCl3) & 172.4,
172.1, 156.0, 81.9, 79.1, 48.5, 39.9, 35.8, 29.4, 28.4 (3C), 27.9 (3C), 22.6, 18.7. IR (thin film,
cm) 3316, 2977, 2933, 1713, 1692, 1651, 1523, 1454, 1366, 1246, 1147. HRMS (ESI)
calculated for C;7H32N20OsNa [M+Na]* m/z 367.2209, found, 367.2223.

B0 MR °
N__O |
W BOC\H/\/\)J\HJ\WOI‘ Bu
30°C,12h %
1a open air 2a
solvent yield of 2a (%) solvent yield of 2a (%) solvent yield of 2a (%)
no solvent 99 2-Me-THF 69 DMA 42
toluene 74 1,4-dioxane 46 DMSO 29
benzene 58 i-Pr,O 81 NBP 65
PhCl 53 TBME 76 H,O 32
CHCI; 47 DME 58 EtOH 48
DCM 52 AcOEt 55 i-PrOH 46
CPME 88 MeCN 55 t-BuOH 74
THF 61 DMF 52 CF;CH,OH 17
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BOC\”W?\HJ\WOFBU

O
Boc-6-HoGly-L-Ala-O#-Bu (2a, entry 2): A flame-dried 20 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with N-Boc-2-piperidone (1a, 1.20 g, 6.0 mmol) and
H-L-Ala-O#-Bu (1.74 g, 12 mmol). After the vial was sealed with screw-cap, the resulting
mixture was stirred vigorously at 30 °C for 12 h. The reaction mixture was diluted with CHCl;
(6.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were washed with
CHCI3 (12 mL). The reaction mixture was purified directly by flash column chromatography
(30-100% AcOEt in hexane) to provide the title compound 2a (2.00 g, 97% yield) as a white
solid with >99:1 er.

BOC\”W?\HJ\[(OFBU

O
Boc-6-HoGly-L-Ala-Oz-Bu (2a, entry 3): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with N-Boc-2-piperidone (1a, 199.3 mg, 1.0 mmol)
and H-L-Ala-O#-Bu (72.6 mg, 0.5 mmol). After the vial was sealed with screw-cap, the resulting
mixture was stirred vigorously at 30 °C for 12 h. The reaction mixture was diluted with CHCl;3
(3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were washed with
CHCI3 (12 mL). The reaction mixture was purified directly by flash column chromatography
(30-100% AcOEt in hexane) to provide the title compound 2a (157.9 mg, 92% yield) as a white
solid with >99:1 er.

O
HZNWKHJ\WOFBU
O
H-6-HoGly-L-Ala-Oz-Bu (2b, entry 19): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with 2-piperidone (1b, 49.6 mg, 0.50 mmol) and H-
L-Ala-O#-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the resulting

mixture was stirred vigorously at 30 °C for 12 h. The title compound 2b was not produced.
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(0]
~ H/\/\)]\H%‘/OH?»U
O

Me-0-HoGly-L-Ala-Oz-Bu (2¢, entry 20): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with N-Me-2-piperidone (1¢, 56.6 mg, 0.50 mmol)
and H-L-Ala-O#-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 30 °C for 12 h. The title compound 2¢ was not

produced.

Bn-0-HoGly-L-Ala-O7-Bu (2d, entry 21): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with N-Bn-2-piperidone (1d, 94.6 mg, 0.50 mmol)
and H-L-Ala-O#-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 30 °C for 12 h. The title compound 2d was not

produced.

AC\H/\/\)%H/H\/OFBU
O

Ac-0-HoGly-L-Ala-Oz-Bu (2e, entry 22): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with N-Ac-2-piperidone (1e, 70.6 mg, 0.5 mmol) and
H-L-Ala-O#-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the resulting
mixture was stirred vigorously at 30 °C for 12 h. The reaction mixture was diluted with CHCl;
(3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were washed with
CHCI3 (12 mL). The reaction mixture was purified directly by flash column chromatography
(30-100% AcOEt in hexane) to provide the undesired compound Ac-L-Ala-O¢-Bu (CAS No.
75552-90-8). The title compound 2e was not produced.
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Bz-0-HoGly-L-Ala-Oz-Bu (2f, entry 23): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with N-Bz-2-piperidone (1f, 101.6 mg, 0.50 mmol)
and H-L-Ala-O#-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 30 °C for 12 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (50-100% AcOEt in hexane) to provide the title compound 2f (8.8 mg, 5%
yield) as a colorless oil and undesired Bz-L-Ala-O#-Bu (CAS No. 67617-34-9).

R = 0.35 (AcOEY). [a]p?* = —40.6 (¢ 1.06, MeOH). '"H NMR (400 MHz, CDCl3) & 7.90-7.75 (m,
2H, C¢HsCONH), 7.55-7.35 (m, 3H, C¢HsCONH), 6.76 (br t, J= 6.0 Hz, 1H, CsHsCONH), 6.21
(br d, J= 7.3 Hz, 1H, NH), 4.45 (quin, J = 7.3 Hz, 1H, CHCH3), 3.46 (td, J = 6.4, 6.0 Hz, 2H,
CH>CH>CH>CH»), 2.40-2.20 (m, 2H, CH.CH.CH>CH>), 1.80-1.60 (m, 4H, CH.CH>.CH>CH»),
1.46 (s, 9H, CO.C(CHx)3), 1.36 (d, J = 7.3 Hz, 3H, CHCH3). '*C NMR (100 MHz, CDCl3) &
172.3 (2C), 167.5, 134.6, 131.2, 128.4 (2C), 126.9 (2C), 81.9, 48.5, 39.2, 35.5, 28.7, 27.9 (30),
22.3, 18.5. IR (thin film, cm™) 3291, 3064, 2978, 1734, 1637, 1536, 1454, 1367, 1306, 1224,
1146. HRMS (ESI) calculated for C19H2sN2O4Na [M+Na]" m/z 371.1947, found, 371.1903.

O
Cbz \H/\/\)]\HJ\H/OTBU
o]

Cbz-0-HoGly-L-Ala-Oz-Bu (2g, entry 24): A flame-dried 5.0 mL screw-cap vial equipped with
a magnetic stirring bar (Sm-Co) was charged with N-Cbz-2-piperidone (1g, 116.6 mg, 0.50
mmol) and H-L-Ala-O#-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 30 °C for 12 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (30—-100% AcOEt in hexane) to provide the title compound 2g (81.6 mg, 43%
yield) as a white solid with >99:1 er and undesired Cbz-L-Ala-O¢-Bu (CAS No. 50300-96-4).
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Ri = 0.48 (80% AcOEt in hexane). M.p. 61-62 °C. [a]p®® = -35.3 (c 1.22, MeOH). 'H NMR
(400 MHz, CDCl3) & 7.40-7.25 (m, 5H, CsHsCHOCONH), 6.16 (br d, J = 7.3 Hz, 1H, NH),
5.09 (s, 2H, C¢HsCHOCONH), 5.02 (br t, J = 6.4 Hz, 1H, CsHsCH,OCONH), 4.45 (quin, J =
7.3 Hz, 1H, CHCHs), 3.20 (q, J = 6.4 Hz, 2H, CHLCH,CH,CHy), 2.25 (dd, J = 15.5, 7.3 Hz, 1H,
CH,CH,CH,CHb), 2.19 (dd, J = 15.5, 6.8 Hz, 1H, CH.CH,CH.CH>), 1.75-1.60 (m, 2H,
CH,CH,CH,CHa), 1.60-1.45 (m, 2H, CH,CH,CH2CHo), 1.46 (s, 9H, CO,C(CHx)s), 1.35 (d, J =
7.3 Hz, 3H, CHCHs). *C NMR (100 MHz, CDCls) & 172.4, 172.0, 156.4, 136.6, 128.4 (2C),
128.0, 128.0 (2C), 81.9, 66.5, 48.4, 40.4, 35.7, 29.2, 27.9 (3C), 22.4, 18.6. IR (thin film, cm™)
3344, 3307, 2977, 2948, 1736, 1679, 1652, 1538, 1517, 1210, 1155. HRMS (ESI) calculated for
C20H30N205Na [M+Na]* m/z 401.2052, found, 401.2044.

(0]
1
BOC\N/\)J\N/L[(O Bu
H H 0

Boc-B-HoGly-L-Ala-Oz-Bu (2h, entry 25): A flame-dried 5.0 mL screw-cap vial equipped with
a magnetic stirring bar (Sm-Co) was charged with N-Boc-2-azetidinone (1h, 85.6 mg, 0.50
mmol) and H-L-Ala-O¢-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 50 °C for 12 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (50-100% AcOEt in hexane) to provide the title compound 2h (143.9 mg, 91%
yield) as a colorless oil with >99:1 er.

R = 0.60 (80% AcOEt in hexane). [a]p'® = -39.8 (¢ 1.03, MeOH). '"H NMR (400 MHz, CDCl;)
6 6.19 (brd, J=7.1 Hz, 1H, NH), 5.22 (br t, J=6.2 Hz, 1H, (CH3);COCONH), 4.45 (quin, J =
7.1 Hz, 1H, CHCH3), 3.41 (dt, J= 6.2, 6.0 Hz, 2H, CH>CH>), 2.42 (t, /= 6.0 Hz, 2H, CH.CH>),
1.47 (s, 9H, CO.C(CHsz)3), 1.43 (s, 9H, (CH3);COCONH), 1.37 (d, J= 7.1 Hz, 3H, CHCHj3). 13C
NMR (100 MHz, CDCl3) ¢ 172.2, 170.9, 156.0, 82.0, 79.2, 48.6, 36.5, 36.1, 28.4 (3C), 27.9 (30),
18.5. IR (thin film, cm™) 3323, 2978, 2935, 1714, 1651, 1516, 1454, 1366, 1246, 1147, 1049.
HRMS (ESI) calculated for CisH2sN2OsNa [M+Na]* m/z 339.1896, found, 339.1944.
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H
BOC/N\/\)J\N/K‘/OI‘-BU
o0

Boc-y-HoGly-L-Ala-Oz-Bu (2i, entry 26): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with N-Boc-2-pyrrolidinone (1i, 92.6 mg, 0.50
mmol) and H-L-Ala-O#-Bu (217.8 mg, 1.5 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 50 °C for 24 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (50-100% AcOEt in hexane) to provide the title compound 2i (120.6 mg, 73%
yield) as a colorless oil with >99:1 er.

R = 0.43 (80% AcOEt in hexane). [a]p?® = -25.0 (¢ 1.16, MeOH). '"H NMR (400 MHz, CDCl;)
0 6.43 (brd, J=7.1 Hz, 1H, NH), 4.90-4.70 (m, 1H, (CH3);COCONH), 4.45 (quin, J = 7.1 Hz,
1H, CHCH3), 3.30-3.10 (m, 2H, CH>CH:CH>), 2.30-2.20 (m, 2H, CH.CH>CH>), 1.90-1.75 (m,
2H, CH,CH>CH>), 1.47 (s, 9H, COC(CHs)3), 1.44 (s, 9H, (CH3);COCONH), 1.37 (d, J= 7.1 Hz,
3H, CHCHj3). *C NMR (100 MHz, CDCl3) & 172.4, 171.9, 156.2, 81.9, 79.2, 48.6, 39.8, 33.5,
28.4 (30), 27.9 (3C), 26.0, 18.5. IR (thin film, cm!) 3314, 2978, 2934, 1692, 1651, 1523, 1453,
1366, 1249, 1147, 1048. HRMS (ESI) calculated for CisH3N2OsNa [M+Na]" m/z 353.2052,
found, 353.2053.

H o)
Boc/NM\/\)J\H/H(Ot'BU
O
Boc-e-HoGly-1L-Ala-Oz-Bu (2j, entry 27): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with N-Boc-ge-caprolactam (1j, 106.6 mg, 0.50
mmol) and H-L-Ala-O#-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 30 °C for 12 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (30-100% AcOEt in hexane) to provide the title compound 2j (162.2 mg, 90%

yield) as a colorless oil with >99:1 er.
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Rr= 0.50 (80% AcOEt in hexane). [o]p? = —28.1 (c 1.14, MeOH). '"H NMR (400 MHz, CDCls)
8 6.05 (br d, J= 7.1 Hz, 1H, NH), 4.65-4.50 (m, 1H, (CHs);COCONH), 4.47 (quin, J = 7.1 Hz,
IH, CHCHs;), 3.20-3.00 (m, 2H, CH.CH,CH.CH,CH:»), 2.30-2.15 (m, 2H,
CH,CH,CH,CH2CH,), 1.75-1.60 (m, 2H, CH,CHCH,CH,CHy), 1.60-1.25 (m, 4H,
CHCH,CH>CH>CH), 1.47 (s, 9H, CO2C(CHs)3), 1.44 (s, 9H, (CHs)sCOCONH), 1.36 (d, J =
7.1 Hz, 3H, CHCHs). '*C NMR (100 MHz, CDCl3) § 172.5, 172.1, 156.0, 81.9, 79.0, 48.4, 40.3,
36.3, 29.7, 28.4 (3C), 27.9 (3C), 25.1, 18.7. IR (thin film, cm™") 3320, 2978, 2934, 1693, 1652,
1525, 1454, 1366, 1247, 1148, 1046. HRMS (ESI) calculated for CisH3N>OsNa [M+Na]* m/z
381.2365, found, 381.2358.

H\/\/\/\/\/\)c])\ OB
Boc” H =
o)

Boc-A-HoGly-L-Ala-O7-Bu (2k, entry 28): A flame-dried 5.0 mL screw-cap vial equipped with
a magnetic stirring bar (Sm-Co) was charged with N-Boc-A-caprolactam (1k, 146.2 mg, 0.50
mmol) and H-L-Ala-O#-Bu (217.8 mg, 1.5 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 50 °C for 24 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (30-80% AcOEt in hexane) to provide the title compound 2k (143.8 mg, 65%
yield) as a white solid with >99:1 er.

Rf = 0.61 (50% AcOEt in hexane). M.p. 72-74 ° C. [a]p*? = —48.2 (¢ 1.64, MeOH). '"H NMR

(400 MHz, CDCl3) 8 6.08 (br d, J= 7.1 Hz, 1H, NH), 4.60-4.50 (m, 1H, (CHs)sCOCONH), 4.47

(uinn, J = 7.1 Hz, 1H, CHCHs), 310 (q J = 64 Hz 2H,
CH>CH,CH,CH,CH,CH,CH,CH,CH,CH,CHa), 2.30-2.10 (m, 2H,
CH,CH,CH,CH,CH,CH,CH,CH,CH,CH,CH), 1.70-1.55 (m, 2H,
CH,CH>CH,CH,CH,CH,CH,CH,CH,CH,CHa), 1.55-1.20 (m, 16H,

CH,CH,CH,.CH,CH,.CH,CH.CH,CH,.CHCHy), 1.47 (s, 9H, CO,C(CHs)s), 1.44 (s, 9H,
(CH3);COCONH), 1.36 (d, J = 7.1 Hz, 3H, CHCHs). '*C NMR (100 MHz, CDCls) § 172.5,
172.4, 155.9, 81.9, 78.9, 48.4, 40.6, 36.6, 30.0, 29.4, 29.4, 29.3, 29.2, 29.2, 29.2, 28.4 (3C), 27.9
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(30), 26.7, 25.5, 18.8. IR (thin film, cm") 3338, 2920, 2850, 1737, 1696, 1661, 1524, 1455, 1365,
1235, 1151. HRMS (ESI) calculated for C24H46N2OsNa [M+Na]" m/z 465.3304, found, 465.3308.
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6. Properties of lactams 3a—m (Scheme 2)

rac-Methyl N-Boc-2-oxopiperidine-3-carboxylate (3a, CAS No. 400073-68-9): rac-Methyl N-
Boc-2-oxopiperidine-3-carboxylate was purchased from Accela ChemBio Inc. (SY026045) and

used as delivered.

o Boc

N__o
t-BuO

Boc-L-Pyr-Oz-Bu (3b, CAS No. 91229-91-3): Boc-L-Pyr-Oz-Bu was purchased from Tokyo
Chemical Industry Co., Ltd. (B5216) and used as delivered.

0] Cbz

N__o
t-BuO

Cbz-L-Pyr-Oz-Bu (3¢, CAS No. 81470-51-1): Cbz-L-Pyr-O¢-Bu was purchased from AmBeed,
Inc. (A346058) and used as delivered.

Cbz

0] i
\, N__o
MeO) (_\f
Cbz-D-Pyr-OMe (3d, CAS No. 690211-34-8): Cbz-D-Pyr-OMe was purchased from Combi-
Blocks, Inc. (YC-2555) and used as delivered.

0 Boc

N__o
MeO
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Boc-L-Pyr-OMe (3e, CAS No. 108963-96-8): Boc-L-Pyr-OMe was purchased from Tokyo
Chemical Industry Co., Ltd. (M2803) and used as delivered.

Boc
o N
Wo

(S)-Benzyl N-Boc-4-oxoazetidine-2-carboxylate (3f, CAS No. 146849-54-9)%: (S)-Benzyl N-
Boc-4-oxoazetidine-2-carboxylate was prepared from commercially avairable (S)-benzyl 4-
oxoazetidine-2-carboxylate (Sigma-Aldrich Co. LLC., 468975), BocoO (Tokyo Chemical
Industry Co., Ltd., D1547), DMAP (FUJIFILM Wako Pure Chemical Co., 042-19212), and
triethylamine (FUJIFILM Wako Pure Chemical Co., 202-02646) according to the literature
method.?

Rf = 0.33 (20% AcOEt in hexane). '"H NMR (400 MHz, CDCls) & 7.45-7.30 (m, 5H,
CO.CH2CsHs), 5.27 (d, J=12.1 Hz, 1H, CO,CH>CsHs), 5.20 (d, J=12.1 Hz, 1H, CO.CH>CsHs),
4.42 (dd, J= 6.6, 3.2 Hz, 1H, CHCH2CO), 3.25 (dd, J = 15.8, 6.6 Hz, 1H, CHCH>CO), 2.98 (dd,
J=15.8, 3.2 Hz, 1H, CHCH-CO), 1.45 (s, 9H, (CH3);COCON). '3*C NMR (100 MHz, CDCl3) &
169.1, 162.1, 146.8, 134.8, 128.7 (3C), 128.5 (2C), 84.0, 67.6, 49.6, 41.3, 27.8. IR (thin film, cm"
12979, 1813, 1723, 1456, 1324, 1253, 1187, 1145, 1094, 1044, 1032.

Boc
o N
Wo

(S)-Methyl N-Boc-4-oxoazetidine-2-carboxylate (3g, CAS No. 107020-13-3)*: (S)-Methyl N-
Boc-4-oxoazetidine-2-carboxylate was prepared from commercially avairable (S)-1-Boc-
azetidine-2-carboxylic acid methyl ester (Synthonic, Inc., A8195), NalOs (FUJIFILM Wako
Pure Chemical Co., 199-02401), and RuO> hydrate (Sigma-Aldrich Co. LLC., 208833-1QG)
according to the literature method.*

R¢ = 0.40 (30% AcOEt in hexane). 'H NMR (400 MHz, CDCls) & 4.39 (dd, J = 6.6, 3.2 Hz, 1H,
CHCH-CO), 3.82 (s, 3H, COCHs), 3.26 (dd, J = 15.8, 6.6 Hz, 1H, CHCH>CO), 3.00 (dd, J =
15.8, 3.2 Hz, 1H, CHCH-CO), 1.51 (s, 9H, (CH3);COCON). '3C NMR (100 MHz, CDCls3) &
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169.7, 162.2, 146.9, 84.0, 52.7, 49.4, 41.2, 27.9. IR (thin film, cm™) 2982, 1814, 1720, 1439,
1324, 1254, 1217, 1144, 1098, 1045, 1031.

I|300
@)

N
(_\ﬁNHBoc

(S)-N,N'-di-Boc-3-aminoazepan-2-one (3h): A flame-dried 200 mL round-bottom flask
equipped with a magnetic stirring bar (Sm-Co) and nitrogen balloon was charged with
commercially avairable (S)-3-aminoazepan-2-one hydrochloride (1.0 g, 6.07 mmol), DMAP
(2.23 g, 18.2 mmol), Boc2O (3.98 g, 18.2 mmol), and DCM—-CHCl; (5:2, 70 mL). After EtsN
(2.54 mL, 18.2 mmol) was added to the mixture at 0 °C, the resulting mixture was stirred under
nitrogen atmosphere at room temperature for overnight. Next, the reaction mixture was
transferred to a separatory funnel with CHCI3 (200 mL) and saturated aqueous solution of NH4Cl
(100 mL) was added. The phases were separated and aqueous layer was extracted with CHCl3 (2
x 100 mL). The organic phase was washed with water (50 mL) and brine (50 mL), and then dried
over MgSOys, filtered, concentrated in vacuo with the aid of a rotary evaporator and water bath
without heating. The crude product was then diluted with CHCl3 (15 mL), transferred onto Si0;
column by a pipette, and used round-bottom flask and pipette were washed with CHCI3 (2 x 5
mL). The crude product was purified by flash column chromatography (30-100% AcOEt in
hexane) to provide (S)-N-Boc-3-aminoazepan-2-one (CAS No. 76944-95-1, 824.6 mg, 59%
yield). A flame-dried 200 mL round-bottom flask equipped with a magnetic stirring bar (Sm-Co)
and nitrogen balloon was charged with (S)-N-Boc-3-aminoazepan-2-one (CAS No. 76944-95-1,
804.6 mg, 3.52 mmol), DMAP (861.2 mg, 7.05 mmol), Boc2O (1.54 g, 7.05 mmol), and DCM
(50 mL). After EtsN (0.49 mL, 3.52 mmol) was added to the mixture at 0 °C, the resulting
mixture was stirred under nitrogen atmosphere at room temperature for overnight. Next, the
reaction mixture was transferred to a separatory funnel with CHCIz (200 mL) and saturated
aqueous solution of NH4Cl (100 mL) was added. The phases were separated and aqueous layer
was extracted with CHCl3; (2 x 100 mL). The organic phase was washed with water (50 mL) and
brine (50 mL), and then dried over MgSOs, filtered, concentrated in vacuo with the aid of a
rotary evaporator and water bath without heating. The crude product was then diluted with

CHCIs (15 mL), transferred onto SiO> column by a pipette, and used round-bottom flask and
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pipette were washed with CHCI3 (2 x 5 mL). The crude product was purified by flash column
chromatography (10-30% AcOEt in hexane) to provide the title compound 3h (1.10 g, 95%
yield) as a colorless oil.

R¢= 0.40 (20% AcOEt in hexane). [a]p** = +6.7 (¢ 1.20, MeOH). 'H NMR (400 MHz, CDCls) &
583 (d, J = 6.6 Hz, 1H, (CH;);COCONH), 4.54 (ddd, J = 11.0, 6.6, 1.8 Hz, IH,
CHCH>CH2CH2CH2NCO,C(CH3)3), 4.29 (ddt, J = 154, 5.0, 1.6 Hz, IH,
CHCH2CH>CH,CH>NCO.C(CH3)3), 331 (dd, J = 154, 11.2 Hz 1H
CHCHCH2CH2CH,NCO,C(CH3)3), 2.15-1.40 (m, 6H, CHCH,CH>CH>CH>NCO,C(CH3)3),
1.53 (s, 9H, (CH3)sCOCONH), 1.44 (s, 9H, CHCH,CH>CH>CH,NCO,C(CHs3)3). '3C NMR (100
MHz, CDCI3) 6 173.2, 155.1, 152.5, 83.6, 79.6, 54.9, 45.4, 33.0, 28.3 (3C), 27.9 (3C), 27.7, 27.2.
IR (thin film, cm") 3429, 2978, 2933, 1774, 1698, 1486, 1366, 1279, 1254, 1136, 1055. HRMS
(ESI) calculated for Ci6H28N>OsNa [M+Na]" m/z 351.1896, found, 351.1900.

2

Elioc

b
[ NHBoc

tert-Butyl (35)-3-{[(tert-butoxy)carbonyl]amino}-2-oxopiperidine-1-carboxylate (3i, CAS No.
1277168-39-4): A flame-dried 200 mL round-bottom flask equipped with a magnetic stirring bar
(Sm-Co) and nitrogen balloon was charged with commercially avairable (S)-fert butyl (2-
oxopiperidin-3-yl)carbamate (1.50 g, 7.0 mmol), DMAP (1.71 g, 14.0 mmol), Boc2O (3.06 g,
14.0 mmol), and DCM (70 mL). After EtsN (0.98 mL, 7.0 mmol) was added to the mixture at
0 °C, the resulting mixture was stirred under nitrogen atmosphere at room temperature for
overnight. Next, the reaction mixture was transferred to a separatory funnel with CHCl; (200
mL) and saturated aqueous solution of NH4Cl (100 mL) was added. The phases were separated
and aqueous layer was extracted with CHClz (2 x 100 mL). The organic phase was washed with
water (50 mL) and brine (50 mL), and then dried over MgSOs, filtered, concentrated in vacuo
with the aid of a rotary evaporator and water bath without heating. The crude product was then
diluted with CHCl; (15 mL), transferred onto SiO; column by a pipette, and used round-bottom
flask and pipette were washed with CHCI3 (2 x 5 mL). The crude product was purified by flash
column chromatography (20-50% AcOEt in hexane) to provide the title compound 3i (1.67 g,

76% yield) as a colorless oil.
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Rr = 0.45 (30% AcOEt in hexane). '"H NMR (400 MHz, CDCls) & 5.50 (br s, 1H,
(CH3);COCONH), 4.35-4.20 (m, 1H, CHCH,CH,CH,NCO,C(CHz)3), 3.99 (dt, J = 13.5, 5.9 Hz,
IH, CHCH,CH,CHLNCO,C(CH3)s), 3.52 (ddd, J = 135, 84, 53 Hz IH,
CHCH,CH,CH>,NCO,C(CHs)s3), 2.60-2.45 (m, 1H, CHCH.CH>CHoNCO,C(CHs)s), 2.00-1.80
(m, 2H, CHCH,CH>,CHoNCO,C(CHs)s), 1.60-1.45 (m, 1H, CHCH,CH,CH,NCO,C(CHs)s),
1.53 (s, 9H, (CHs);COCONH), 1.45 (s, 9H, CHCH,CH,CH,NCO,C(CHs)3). '3C NMR (100
MHz, CDCls) & 171.2, 155.5, 151.9, 83.5, 79.8, 52.6, 43.8, 28.3 (3C), 27.9 (3C), 26.8, 20.3. IR
(thin film, cm™) 3389, 2978, 2933, 1773, 1705, 1495, 1366, 1279, 1242, 1142, 1054

?oc

o
NHCbz

tert-Butyl (35)-3-{[(benzyloxy)carbonyl]amino}-2-oxopiperidine-1-carboxylate (3j, CAS No.
1277168-36-1): tert-Butyl (35)-3-{[(benzyloxy)carbonyl]amino}-2-oxopiperidine-1-carboxylate
was purchased from Chemspace LLC. (BBV-300822848) and used as delivered.

If_’aoc
N__O
)

Boc
Cyclo(-Boc-Gly-Boc-Gly-) (3k, CAS No. 151692-07-8)%: Cyclo(-Boc-Gly-Boc-Gly-) was
prepared from commercially avairable Cyclo(-Gly-Gly-) (Kanto Chemical Co. Inc., 17568-31),
Boc,O (Tokyo Chemical Industry Co., Ltd., D1547), DMAP (FUJIFILM Wako Pure Chemical
Co., 042-19212), and triethylamine (FUJIFILM Wako Pure Chemical Co., 202-02646) according
to the literature method.’
Rf=0.36 (30% AcOEt in hexane). M.p. 140-143 °C. '"H NMR (400 MHz, CDCls) & 4.43 (s, 4H,
CH>), 1.54 (s, 18H, (CH3);COCON). '3C NMR (100 MHz, CDCl3) § 164.4 (2C), 149.5 (2C),

85.1 (2C), 49.5 (2C), 27.9 (6C). IR (thin film, cm™) 2982, 1787, 1726, 1715, 1366, 1293, 1248,
1206, 1139, 1085, 846.
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LY
Boc

Cyclo(-Boc-L-Ala-Boc-L-Ala-) (31, CAS No. 959865-87-3)%: A flame-dried 200 mL round-
bottom flask equipped with a magnetic stirring bar (Sm-Co) and nitrogen balloon was charged
with commercially avairable Cyclo(-L-Ala-L-Ala-) (4.26 g, 30.0 mmol), DMAP (733.0 mg, 6.0
mmol), Boc,O (26.2 g, 120.0 mmol), and CHCl3-DMF (35:1, 36 mL). After EtzN (8.33 mL, 60.0
mmol) was added to the mixture at 0 °C, the resulting mixture was stirred under nitrogen
atmosphere at room temperature for overnight. Next, the reaction mixture was transferred to a
separatory funnel with CHCl3 (200 mL) and saturated aqueous solution of NH4C1 (100 mL) was
added. The phases were separated and aqueous layer was extracted with CHCI3 (2 x 100 mL).
The organic phase was washed with water (50 mL) and brine (50 mL), and then dried over
MgSOq, filtered, concentrated in vacuo with the aid of a rotary evaporator and water bath. The
crude product was then diluted with CHCls (15 mL), transferred onto SiO> column by a pipette,
and used round-bottom flask and pipette were washed with CHCl3 (2 x 5 mL). The crude product
was purified by flash column chromatography (10-50% AcOEt in hexane) to provide the title
compound 31 (9.45 g, 92% yield) as a white solid.

R¢ = 0.52 (30% AcOEt in hexane). M.p. 101-102 °C. 'H NMR (400 MHz, CDCls) & '"H NMR
(400 MHz, CDCls) 6 4.87 (q, J = 7.4 Hz, 2H, CHCH3), 1.64 (d, /= 7.4 Hz, 6H, CHCH3), 1.55 (s,
18H, (CH3);COCON). 3C NMR (100 MHz, CDCl3) & 168.0 (2C), 149.8 (2C), 84.8 (2C), 56.0
(20), 27.9 (6C), 20.4 (2C). IR (thin film, cm!) 2979, 2942, 1768, 1722, 1696, 1459, 1368, 1238,
1142, 1080, 1029.

Aloc
07N
Aloc
Cyclo(-Aloc-Gly-Aloc-Gly-) (3m): A flame-dried 200 mL round-bottom flask equipped with a

magnetic stirring bar (Sm-Co) and nitrogen balloon was charged with commercially avairable

Cyclo(-Gly-Gly-) (1.39 g, 12.2 mmol), DMAP (149.2 g, 1.22 mmol), and DMF (50 mL). After
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Alocy0 (5.0 g, 26.9 mmol) was added to the mixture at room temperature, the resulting mixture
was stirred under nitrogen atmosphere at room temperature for overnight. Next, the reaction
mixture was transferred to a separatory funnel with CHCI3 (200 mL) and saturated aqueous
solution of NH4Cl (100 mL) was added. The phases were separated and aqueous layer was
extracted with CHCI3 (2 x 100 mL). The organic phase was washed with water (50 mL) and
brine (50 mL), and then dried over MgSOs, filtered, concentrated in vacuo with the aid of a
rotary evaporator and water bath. The crude product was then diluted with CHCl; (15 mL),
transferred onto SiO; column by a pipette, and used round-bottom flask and pipette were washed
with CHCI3 (2 x 5 mL). The crude product was purified by flash column chromatography (10—
80% AcOEt in hexane) to provide the title compound 3m (355.3 mg, 10% yield) as a colorless
oil.

R = 0.42 (50% AcOEt in hexane). 'H NMR (400 MHz, CDCl3) & 'H NMR (400 MHz, CDCl3) &
5.96 (ddt, J = 17.2, 10.3, 5.7 Hz, 2H, CH,CHCH,OCON), 5.45 (ddd, J = 17.2, 2.5, 1.2 Hz, 2H,
CH>CHCH>OCON), 5.33 (ddd, J = 10.3, 2.5, 1.2 Hz, 2H, CH.CHCH>OCON), 4.79 (dt, /= 5.7,
1.2 Hz, 4H, CH,CHCH>OCON), 4.55 (s, 4H, CH>). '*C NMR (100 MHz, CDCls) & 163.8 (2C),
151.2 (20), 130.5 (2C), 119.9 (2C), 68.5 (2C), 49.5 (2C). IR (thin film, cm™) 2945, 1782, 1717,
1438, 1363, 1297, 1276, 1085, 985, 933, 768. HRMS (ESI) calculated for Ci2Hi14N2OgNa
[M+Na]* m/z 305.0750, found, 305.0799.
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7. Properties of peptides 2aa—ab, 4a—m (Scheme 2)

O s-Bu
BOC\HMH/H(OFBU
0]

Boc-6-HoGly-L-Ile-O-Bu (2aa): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with N-Boc-2-piperidone (1a, 99.6 mg, 0.50 mmol)
and H-L-Ile-Oz-Bu (187.3 mg, 1.0 mmol). After the vial was sealed with screw-cap, the resulting
mixture was stirred vigorously at 50 °C for 24 h. The reaction mixture was diluted with CHCl;
(3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were washed with
CHCI3 (12 mL). The reaction mixture was purified directly by flash column chromatography
(10-80% AcOEt in hexane) to provide the title compound 2aa (192.5 mg, >99% yield) as a
colorless oil with >99:1 dr.

Rr=0.71 (80% AcOEt in hexane). [a]p?® = —19.5 (¢ 1.08, MeOH). '"H NMR (400 MHz, CDCl;)
6 6.07 (brd, J= 8.5 Hz, 1H, NH), 4.68 (br t, /= 6.4 Hz, 1H, (CH3);COCONH), 4.50 (dd, J= 8.5,
4.6 Hz, 1H, CHCH(CH3)CH:CH3), 3.13 (q, J = 6.4 Hz, 2H, CH.CH>CH,CH>), 2.28 (dd, J = 15.0,
7.5 Hz, 1H, CH,CH2CH2CH>), 2.22 (dd, J = 15.0, 7.5 Hz, 1H, CH,CH,CH2CH>), 1.90-1.80 (m,
1H, CHCH(CH3)CH2CH3), 1.75-1.40 (m, 5H, CH,CH>CH>CH; and CHCH(CH3)CH>CH3), 1.47
(s, 9H, CO2C(CHs)3), 1.44 (s, 9H, (CH3);COCONH), 1.30-1.10 (m, 1H, CHCH(CH;)CH>CHs),
0.93 (t, J= 7.5 Hz, 3H, CHCH(CH3)CH.CHs3), 0.90 (d, J = 6.9 Hz, 3H, CHCH(CH5)CH2CH3).
13C NMR (100 MHz, CDCls) & 172.3, 171.2, 156.0, 82.0, 79.0, 56.5, 39.9, 38.1, 36.0, 29.4, 28.4
(30), 28.0 (3C), 25.3, 22.6, 15.3, 11.7. IR (thin film, cm™") 3626, 2969, 2933, 1714, 1694, 1652,
1520, 1366, 1247, 1161, 1144. HRMS (ESI) calculated for CyH3sN>OsNa [M+Na]® m/z
409.2678, found, 409.2661.

t-BuO

O
B ~ /\/\)]\ =
ocC N N Ot-Bu
H H

O
Boc-6-HoGly-L-Thr(z-Bu)-Oz-Bu (2ab): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with N-Boc-2-piperidone (1a, 99.6 mg, 0.50 mmol)

S24



and H-L-Thr(z-Bu)-Oz-Bu (231.3 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 50 °C for 24 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (10-80% AcOEt in hexane) to provide the title compound 2ab (214.5 mg,
>99% yield) as a colorless oil with >99:1 dr.

Rr=0.72 (80% AcOEt in hexane). [a]p*® = ~1.0 (¢ 1.04, MeOH). '"H NMR (400 MHz, CDCl3) &
6.16 (br d, J=9.3 Hz, 1H, NH), 4.67 (br t, J = 6.3 Hz, 1H, (CH3)sCOCONH), 4.38 (dd, J=9.3,
2.0 Hz, 1H, CHCH(CH3)OC(CH3)3), 4.20 (qd, J = 6.2 Hz, 1H, CHCH(CH3)OC(CH3)3), 3.14 (q,
J=6.3 Hz, 2H, CH.CH>CH,CH>), 2.30 (t, J = 7.5 Hz, 2H, CH,CH,CH>CH>), 1.80—1.45 (m, 4H,
CH.CH>CH>CH2), 1.46 (s, 9H, CO.C(CHs)3), 1.44 (s, 9H, (CH3);COCONH), 1.17 (s, 9H,
CHCH(CH3)OC(CHs)3), 1.13 (d, J = 6.2 Hz, 3H, CHCH(CH3)OC(CH3)3). 1*C NMR (100 MHz,
CDCl) 6 173.0, 170.0, 156.0, 81.8, 79.0, 73.8, 67.2, 58.2, 40.0, 35.9, 29.4, 28.7 (3C), 28.4 (30),
28.1 (3C), 22.6, 21.0. IR (thin film, cm™") 3366, 2976, 2933, 1713, 1662, 1506, 1365, 1247, 1160,
1146, 1086. HRMS (ESI) calculated for C22H42N2OgNa [M+Na]" m/z 453.2941, found, 453.2930.

@)
Boc.. -
o ﬁ/\/ﬁﬂ/\[gm Bu
MeO™ ~O
4aa: A flame-dried 5.0 mL screw-cap vial equipped with a magnetic stirring bar (Sm-Co) was
charged with rac-methyl N-Boc-2-oxopiperodine-3-carboxylate (3a, 128.6 mg, 0.50 mmol) and
H-Gly-O¢-Bu (131.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the resulting
mixture was stirred vigorously at 50 °C for 12 h. The reaction mixture was diluted with CHCl;
(3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were washed with
CHCI3 (12 mL). The reaction mixture was purified directly by flash column chromatography
(10-80% ACcOEt in hexane) to provide the title compound 4aa (184.5 mg, 95% yield) as a
colorless oil.
R¢=0.33 (50% AcOEt in hexane). '"H NMR (400 MHz, CDCls) & 7.02 (br t, J = 5.0 Hz, 1H, NH),
4.70 (br t, J = 5.7 Hz, 1H, (CH3);COCONH), 3.93 (d, J = 5.0 Hz, 2H, CH>), 3.75 (s, 3H,
CH,CH>CH>CHCO:CHs), 3.40-3.25 (m, 1H, CH.CH.CH>CHCO,CH3), 3.25-3.05 (m, 2H,
CH>CH>CH>CHCO,CH3), 2.05-1.90 (m, 2H, CH.CH.CH>CHCO,CH3), 1.60-1.45 (m, 2H,
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CH,CH>CH>CHCO:CH3), 1.47 (s, 9H, CO,C(CHs)s), 1.43 (s, 9H, (CHs)sCOCONH). 13C NMR
(100 MHz, CDCLs) & 171.7, 168.6, 168.3, 156.1, 82.3, 79.2, 52.5, 51.9, 42.1, 39.6, 28.4 (3C),
28.0 (3C), 27.6, 27.5. IR (thin film, cm™") 3341, 2976, 2933, 1739, 1714, 1668, 1519, 1366, 1247,
1150, 1036. HRMS (ESI) calculated for C1sH32N207Na [M+Na]* m/z 411.2107, found, 411.2102.

0 0
Boc .
N N/\)J\Ot-Bu
H H
MeO O

4ab: A flame-dried 5.0 mL screw-cap vial equipped with a magnetic stirring bar (Sm-Co) was
charged with rac-methyl N-Boc-2-oxopiperodine-3-carboxylate (3a, 128.6 mg, 0.50 mmol) and
H-B-HoGly-Oz-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the resulting
mixture was stirred vigorously at 30 °C for 12 h. The reaction mixture was diluted with CHCl;
(3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were washed with
CHCI3 (12 mL). The reaction mixture was purified directly by flash column chromatography
(30-100% AcOEt in hexane) to provide the title compound 4ab (199.1 mg, 99% yield) as a
colorless oil.

R¢=0.31 (50% AcOEt in hexane). '"H NMR (400 MHz, CDCls) & 6.93 (br t, J = 6.2 Hz, 1H, NH),
4.64 (br t, J = 6.1 Hz, 1H, (CH3);COCONH), 3.60-3.40 (m, 2H, CH.CH>), 3.73 (s, 3H,
CH>CH>CH>CHCO:CHs), 3.23 (t, J= 7.3 Hz, 1H, CH,CH,CH>,CHCO-CH3), 3.12 (q, /= 6.1 Hz,
2H, CH>CH>CH,CHCO:CH3), 2.45 (t, J = 6.2 Hz, 2H, CH>CH;), 2.00-1.85 (m, 2H,
CH,CH.CH>CHCO,CH3), 1.60-1.40 (m, 2H, CH>CH,CH,CHCO.CH3), 1.46 (s, 9H,
CO,C(CH3)3), 1.44 (s, 9H, (CH3);COCONH). *C NMR (100 MHz, CDCls) & 171.7, 171.5,
168.1, 156.0, 81.1, 79.2, 52.4, 52.2, 39.7, 35.3, 35.0, 28.4 (3C), 28.1 (3C), 27.6, 27.4. IR (thin
film, cm™) 3300, 2978, 2937, 1727, 1715, 1695, 1661, 1520, 1366, 1248, 1154. HRMS (ESI)
calculated for Ci19H34N2O7Na [M+Na]* m/z 425.2264, found, 425.2253.

O O
BOC\N/\/fJ\N/\)J\Ot-Bu
H H
O HN
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4ac: A flame-dried 5.0 mL screw-cap vial equipped with a magnetic stirring bar (Sm-Co) was
charged with rac-methyl N-Boc-2-oxopiperodine-3-carboxylate (3a, 128.6 mg, 0.50 mmol), H--
HoGly-O#-Bu (290.4 mg, 2.0 mmol), and Ta(OMe)s (16.8 mg, 0.050 mmol). After the vial was
sealed with screw-cap, the resulting mixture was stirred vigorously at 50 °C for 60 h. The
reaction mixture was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette,
and used vial and pipette were washed with CHCI3 (12 mL). The reaction mixture was purified
directly by flash column chromatography (30-80% AcOEt in hexane) to provide the title
compound 4ac (247.5 mg, 96% yield) as a white solid.

R¢=0.15 (50% AcOEt in hexane). M.p. 75-77 °C. 'H NMR (400 MHz, CDCl3) § 7.23 (br t, J =
6.0 Hz, 2H, NH), 4.77 (br t, J = 6.4 Hz, 1H, (CH3)sCOCONH), 3.60-3.35 (m, 4H,
CH>CH2CO2C(CH3)3), 3.13 (q, J = 6.4 Hz, 2H, CH.CH,CH,CH), 3.01 (t, J = 7.3 Hz, 1H,
CH,CH>CH2CH), 2.44 (t, J = 6.3 Hz, 4H, CH,CH>CO>C(CHs3)3), 1.84 (q, J = 7.3 Hz, 2H,
CHCH:CH>CH), 1.60-1.35 (m, 2H, CH,CH>CH2CH), 1.45 (s, 18H, CH2CH2CO,C(CH3)3), 1.43
(s, 9H, (CH3)3COCONH). '3C NMR (100 MHz, CDCls) & 171.2 (2C), 170.6 (2C), 156.0, 81.1
(20), 79.1, 53.8, 39.6, 35.2 (2C), 35.1 (2C), 29.8, 28.4 (3C), 28.0 (6C), 27.6. IR (thin film, cm™)
3296, 2977, 2932, 1727, 1683, 1666, 1531, 1365, 1278, 1249, 1149. HRMS (ESI) calculated for
C25HasN3O0sNa [M+Na]" m/z 538.3104, found, 538.3092.

P
BOC/ I\)J\H -bu
o (0]

t-BuO

Boc-L-Glu(L-Ala-Oz-Bu)-O#-Bu (4ba, CAS No. 2374223-99-9)%: A flame-dried 5.0 mL screw-
cap vial equipped with a magnetic stirring bar (Sm-Co) was charged with Boc-L-Pyr-Oz-Bu (3b,
142.7 mg, 0.50 mmol) and H-L-Ala-Oz-Bu (217.8 mg, 1.5 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at 60 °C for 24 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (1-10% MeOH in CHCI3) to provide the title compound 4ba (208.9 mg,
97% yield) as a white solid with >99:1 dr.

R = 0.44 (5% MeOH in CHCl3). M.p. 6465 °C. '"H NMR (400 MHz, CDCl3) & 6.42 (br d, J =
7.1 Hz, 1H, NH), 5.25 (br d, J = 7.8 Hz, 1H, (CH3);COCONH), 4.45 (quin, J = 7.1 Hz, 1H,
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CHCH3), 4.25-4.10 (m, 1H, CHCH,CH,), 2.35-2.25 (m, 2H, CHCH,CH>), 2.25-2.10 (m, 1H,
CHCH>CH:), 2.00-1.80 (m, 1H, CHCH>CH)), 1.47 (s, 9H, CO>C(CHs):), 1.46 (s, 9H,
CO,C(CH3)3), 1.44 (s, 9H, (CH3)sCOCONH), 1.38 (d, J = 7.1 Hz, 3H, CHCH;). 3C NMR (100
MHz, CDCls) § 172.2, 171.4, 171.3, 155.6, 82.1, 81.8, 79.7, 53.4, 48.6, 32.4, 29.0, 28.2 (3C),
27.9 (3C), 27.9 (3C), 18.5. IR (thin film, cm) 3365, 3301, 2977, 2936, 1733, 1704, 1661, 1525,
1366, 1151, 1057.

O i-Pr

I\)J\H/H(Ot-Bu
0

t-BuO (@]

H
_N

Boc

Boc-L-Glu(L-Val-Oz-Bu)-Oz-Bu (4bb): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with Boc-L-Pyr-Oz-Bu (3b, 142.7 mg, 0.50 mmol)
and H-L-Val-O#-Bu (260.0 mg, 1.5 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 60 °C for 24 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (10-50% AcOEt in hexane) to provide the title compound 4bb (178.4 mg, 78%
yield) as a white solid with >99:1 dr.

Rf = 0.70 (50% AcOEt in hexane). M.p. 105-107 °C. [a]p?’ = —52.9 (¢ 1.02, MeOH). 'H NMR
(400 MHz, CDCl3) & 6.38 (br d, J = 8.7 Hz, 1H, NH), 524 (br d, J = 84 Hz, 1H,
(CH3)3COCONH), 4.45 (dd, J = 8.7, 4.6 Hz, 1H, CHCH(CHa)>), 4.18 (td, J = 8.4, 3.6 Hz, 1H,
CHCH,CH»), 2.40-2.10 (m, 4H, CHCH>CH>), 1.95-1.80 (m, 1H, CHCH(CHs)2), 1.47 (s, 9H,
CO2C(CHs»)3), 1.46 (s, 9H, CO2C(CHs)3), 1.45 (s, 9H, (CH3);COCONH), 0.95 (d, J = 6.9 Hz, 3H,
CHCH(CHs)2), 0.92 (d, J = 7.1 Hz, 3H, CHCH(CHs),). '3*C NMR (100 MHz, CDCls) & 171.8,
171.4, 171.1, 155.7, 82.1, 81.8, 79.8, 57.4, 53.4, 32.6, 31.3, 29.4, 28.3 (3C), 28.0 (3C), 27.9 (30),
18.8, 17.6. IR (thin film, cm™) 2968, 1733, 1706, 1665, 1521, 1452, 1365, 1249, 1147, 1053, 847.
HRMS (ESI) calculated for C23H4:N2O7Na [M+Na]* m/z 481.2890, found, 481.2864.
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Cbz-L-Glu(L-Val-Oz-Bu)-Oz-Bu (4¢, CAS No. 161878-63-3)": A flame-dried 5.0 mL screw-cap
vial equipped with a magnetic stirring bar (Sm-Co) was charged with Cbz-L-Pyr-O#-Bu (3c,
159.7 mg, 0.50 mmol) and H-L-Val-Oz-Bu (173.3 mg, 1.0 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at 50 °C for 24 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (10—-100% AcOEt in hexane) to provide the title compound 4c¢ (240.1
mg, 97% yield) as a white solid with >99:1 dr.

R¢ = 0.44 (50% AcOEt in hexane). M.p. 105-106 °C. 'H NMR (400 MHz, CDCl3) & 7.40-7.25
(m, 5H, CsHsCH2OCONH), 6.29 (br d, J = 8.7 Hz, 1H, NH), 5.57 (br d, J = 8.5 Hz, 1H,
CsHsCHOCONH), 5.11 (s, 2H, CeHsCH.OCONH), 4.46 (dd, J = 8.7, 4.6 Hz, 1H,
CHCH(CHz3)2), 4.26 (td, J = 8.5, 3.7 Hz, 1H, CHCH,CH>), 2.40-2.10 (m, 4H, CHCH>CH,),
2.00-1.80 (m, 1H, CHCH(CHa)2), 1.47 (s, 9H, COC(CH3)3), 1.45 (s, 9H, CO2C(CHs)3), 0.94 (d,
J = 6.9 Hz, 3H, CHCH3), 0.91 (d, J = 6.8 Hz, 3H, CHCH3). *C NMR (100 MHz, CDCls) &
171.7, 171.1, 171.0, 156.2, 136.2, 128.5 (2C), 128.1 (2C), 82.4, 81.9, 67.0, 57.4, 53.9, 32.5, 31.4,
29.1, 28.0 (3C), 27.9 (3C), 18.8, 17.6. IR (thin film, cm™) 3365, 3292, 2968, 2937, 1736, 1706,
1666, 1529, 1253, 1157, 1048.
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MeO/_%O
Cbz-D-Glu(L-Phe-O7-Bu)-OMe (4d): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with Cbz-D-Pyr-OMe (3d, 138.6 mg, 0.50 mmol) and
H-L-Phe-O#-Bu (221.3 mg, 1.0 mmol). After the vial was sealed with screw-cap, the resulting
mixture was stirred vigorously at 50 °C for 24 h. The reaction mixture was diluted with CHCl;
(3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were washed with

CHCI3 (12 mL). The reaction mixture was purified directly by flash column chromatography
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(10-100% AcOEt in hexane) to provide the title compound 4d (178.0 mg, 76% yield) as a white
solid with >99:1 dr.

R = 0.43 (50% AcOEt in hexane). M.p. 90-91 °C. [a]p®® = +18.2 (¢ 1.21, MeOH). '"H NMR
(400 MHz, CDCl3) 6 7.40-7.10 (m, 10H, Ce{/sCH,OCONH and CHCH,CsH5), 6.28 (br d, J =
7.6 Hz, 1H, NH), 5.70 (br d, J = 8.0 Hz, 1H, CsHsCH>OCONH), 5.10 (s, 2H, CsHsCH>OCONH),
4.73 (dt, J = 7.6, 6.2 Hz, 1H, CHCH,C¢Hs), 4.504.30 (m, 1H, CHCH>CH>»), 3.72 (s, 3H,
C0O.CH5), 3.06 (d, J= 6.2 Hz, 2H, CHCH>C¢Hs), 2.40-2.10 (m, 3H, CHCH>CH>), 2.10-1.90 (m,
1H, CHCH:CH,), 1.39 (s, 9H, CO.C(CHs)3). '*C NMR (100 MHz, CDCl3) 6 172.4, 171.2, 170.7,
156.2, 136.2, 136.1, 129.4 (2C), 128.5 (2C), 128.3 (2C), 128.1, 128.1 (2C), 126.9, 82.3, 67.0,
53.6, 53.5, 52.5, 38.0, 32.2, 28.2, 27.9 (3C). IR (thin film, cm™) 3334, 2988, 1731, 1718, 1703,
1650, 1538, 1454, 1253, 1152, 1041. HRMS (ESI) calculated for C27H34N2O7Na [M+Na]" m/z
521.2264, found, 521.2286.

Ot-Bu

Boc-L-Glu(L-Ala-Oz-Bu)-L-Ala-O#Bu (4e): A flame-dried 5.0 mL screw-cap vial equipped
with a magnetic stirring bar (Sm-Co) was charged with Boc-L-Pyr-OMe (3e, 121.6 mg, 0.50
mmol), H-L-Ala-O¢-Bu (290.4 mg, 2.0 mmol), and Ta(OMe)s (16.8 mg, 0.050 mmol). After the
vial was sealed with screw-cap, the resulting mixture was stirred vigorously at 50 °C for 48 h.
The reaction mixture was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a
pipette, and used vial and pipette were washed with CHCI3 (12 mL). The reaction mixture was
purified directly by flash column chromatography (30-100% AcOEt in hexane) to provide the
title compound 4e (206.4 mg, 80% yield) as a white solid with >99:1 dr.

R = 0.62 (80% AcOEt in hexane). M.p. 42-43 °C. [a]p®® = —69.4 (¢ 1.08, MeOH). 'H NMR
(400 MHz, CDCI3) & 8.05-7.85 (m, 1H, NH), 7.70-7.50 (m, 1H, NH), 5.20-5.00 (m, 1H,
(CH3);COCONH), 4.80-4.40 (m, 1H, CHCH2CH>), 4.53 (quin, J = 7.6 Hz, 1H, CHCH3), 4.10—
3.80 (m, 1H, CHCH3), 2.40-2.10 (m, 3H, CHCH>CH>), 1.90-1.70 (m, 1H, CHCH>CH>), 1.48 (s,
9H, COC(CHs)3), 1.47 (s, 9H, CO2C(CHs3)3), 1.42 (s, 9H, (CH3);COCONH), 1.39 (d, J = 7.6 Hz,
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3H, CHCHs), 1.35 (d, J = 7.6 Hz, 3H, CHCH3). '*C NMR (100 MHz, CDCl3) & 174.1, 172.1
(20), 171.6, 154.6, 82.4 (2C), 79.4, 52.9, 48.4 (20), 32.0, 29.4, 28.3 (3C), 27.9 (6C), 17.7, 17.5.
IR (thin film, cm™) 3308, 2981, 2931, 1718, 1655, 1524, 1452, 1366, 1232, 1145, 1050. HRMS
(ESI) calculated for C24H43N30gNa [M+Na]" m/z 524.2948, found, 524.2918.

BnO\/O
/\)k Ot-Bu
O

Boc-L-Asp(L-Ala-O#Bu)-OBn (4f): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with (S)-Benzyl N-Boc-4-oxoazetidine-2-carboxylate
(3f, 152.7 mg, 0.50 mmol) and H-L-Ala-O#-Bu (217.8 mg, 1.5 mmol). After the vial was sealed
with screw-cap, the resulting mixture was stirred vigorously at 60 °C for 24 h. The reaction
mixture was diluted with CHCI; (3.0 mL), transferred onto SiO, column by a pipette, and used
vial and pipette were washed with CHCl3; (12 mL). The reaction mixture was purified directly by
flash column chromatography (10-80% AcOEt in hexane) to provide the title compound 4f
(249.9 mg, 60% yield) as a white solid with >99:1 dr.

R = 0.50 (30% AcOEt in hexane). M.p. 103-104 °C. [a]p?’ = -38.3 (¢ 1.07, MeOH). 'H NMR
(400 MHz, CDCl3) & 7.40-7.20 (m, 5H, CO2CH2Cs/5), 6.20 (br d, /= 7.1 Hz, 1H, NH), 5.80 (br
d, /= 8.5 Hz, 1H, (CH3);COCONH), 5.21 (d, J = 12.4 Hz, 1H, CO.CH>CsHs), 5.14 (d, J=12.4
Hz, 1H, CO.CH>CsHs), 4.57 (dt, J = 8.5, 4.4 Hz, 1H, CHCH>), 4.39 (quin, J = 7.1 Hz, 1H,
CHCHs), 2.93 (dd, J=15.8, 4.4 Hz, 1H, CHCH>), 2.71 (dd, J = 15.8, 4.4 Hz, 1H, CHCH>), 1.46
(s, 9H, CO>C(CH3)3), 1.42 (s, 9H, (CH3)3COCONH), 1.29 (d, J = 7.1 Hz, 3H, CHCH3). *C
NMR (100 MHz, CDCI3) & 172.0, 171.3, 169.2, 155.6, 128.4 (2C), 128.2, 128.1 (2C), 82.1, 79.9,
67.2, 50.4, 48.6, 37.7, 28.2 (3C), 27.9 (3C), 18.5. IR (thin film, cm™) 3309, 3264, 2982, 2730,
1699, 1653, 1542, 1286, 1240, 1158, 1057. HRMS (ESI) calculated for C23H34N>O7Na [M+Na]*
m/z 473.2264, found, 473.2240.

MeO\/O

Boc.. /\)k Ot-Bu
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Boc-L-Asp(L-Ala-O-Bu)-OMe (4ga): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with (S)-methyl N-Boc-4-oxoazetidine-2-carboxylate
(3g, 114.6 mg, 0.50 mmol) and H-L-Ala-Oz-Bu (145.2 mg, 1.0 mmol). After the vial was sealed
with screw-cap, the resulting mixture was stirred vigorously at 30 °C for 24 h. The reaction
mixture was diluted with CHCI; (3.0 mL), transferred onto SiO> column by a pipette, and used
vial and pipette were washed with CHCl; (12 mL). The reaction mixture was purified directly by
flash column chromatography (30-100% AcOEt in hexane) to provide the title compound 4ga
(147.8 mg, 79% yield) as a white solid with >99:1 dr.

R = 0.32 (50% AcOEt in hexane). M.p. 72-73 °C. [a]p** = —52.0 (¢ 1.23, MeOH). 'H NMR
(400 MHz, CDCl3) & 6.22 (br d, J = 7.1 Hz, 1H, NH), 5.74 (br d, J = 8.2 Hz, 1H,
(CH3)sCOCONH), 4.53 (ddd, J = 8.2, 4.6, 4.2 Hz, 1H, CHCH>), 4.42 (quin, J = 7.1 Hz, 1H,
CHCH3), 3.75 (s, 3H, CO2CHs3), 2.92 (dd, J = 15.6, 4.2 Hz, 1H, CHCH.), 2.70 (dd, J = 15.6, 4.6
Hz, 1H, CHCH>), 1.47 (s, 9H, CO2C(CHs)3), 1.44 (s, 9H, (CH3);COCONH), 1.35 (d, J= 7.1 Hz,
3H, CHCHs). '*C NMR (100 MHz, CDCls) 6 172.0, 171.9, 169.2, 155.6, 82.1, 79.9, 52.5, 50.3,
48.6, 37.8, 28.3 (3C), 27.9 (3C), 18.5. IR (thin film, cm™) 3296, 2979, 1732, 1697, 1657, 1542,
1365, 1286, 1239, 1159, 1058. HRMS (ESI) calculated for Ci7H30N2O7Na [M+Na]" m/z
397.1951, found, 397.1932.
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Boc-L-Asp(L-Ala-O#-Bu)-L-Ala-Oz-Bu (4gb): A flame-dried 5.0 mL screw-cap vial equipped
with a magnetic stirring bar (Sm-Co) was charged with (S)-methyl N-Boc-4-oxoazetidine-2-
carboxylate (3g, 114.6 mg, 0.50 mmol), H-L-Ala-Oz-Bu (290.4 mg, 2.0 mmol), and Ta(OMe)s
(16.8 mg, 0.050 mmol). After the vial was sealed with screw-cap, the resulting mixture was
stirred vigorously at 50 °C for 48 h. The reaction mixture was diluted with CHCI3 (3.0 mL),
transferred onto Si0, column by a pipette, and used vial and pipette were washed with CHCIl3

12 mL). The reaction mixture was purified directly by flash column chromatography (30—-100%
( ) p y by graphy (
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AcOEt in hexane) to provide the title compound 4gb (102.9 mg, 41% yield) as a white solid with
>99:1 dr.

R = 0.45 (50% AcOEt in hexane). M.p. 53-54 °C. [a]p?** = —51.2 (¢ 1.27, MeOH). 'H NMR
(400 MHz, CDCl3) 6 7.47 (brd ,J=7.1 Hz, 1H, NH), 6.57 (br d, /= 7.3 Hz, 1H, NH), 6.11 (br d,
J=17.1, 1H, (CH3);COCONH), 4.50-4.30 (m, 2H, CHCH; and CHCH3), 4.40 (quin, J = 7.3 Hz,
1H, CHCHa), 2.87 (dd, J = 15.1, 2.5 Hz, 1H, CHCH>), 2.57 (dd, J = 15.1, 6.6 Hz, 1H, CHCH>),
1.46 (s, 9H, CO.C(CHs)s), 1.45 (s, 18H, (CH3);COCONH and CO.C(CH5)3), 1.35 (d, J= 7.1 Hz,
3H, CHCH3), 1.35 (d, J = 7.3 Hz, 3H, CHCH3). *C NMR (100 MHz, CDCl3) 6 172.1, 171.8,
170.6, 170.4, 155.5, 82.1, 81.8, 80.1, 51.1, 48.9, 48.8, 38.0, 28.3 (3C), 27.9 (6C), 18.1, 18.0. IR
(thin film, cm™) 3305, 2976, 1731, 1684, 1649, 1530, 1454, 1367, 1253, 1146, 1050. HRMS
(ESI) calculated for C23H41N3OgNa [M+Na]" m/z 510.2791, found, 510.2748.
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Boc-L-Lys(Boc)-L-Ala-O#-Bu (4ha, CAS No. 2374224-03-8)%: A flame-dried 5.0 mL screw-cap
vial equipped with a magnetic stirring bar (Sm-Co) was charged with (S)-N,N'-di-Boc-3-
aminoazepan-2-one (3h, 164.2 mg, 0.50 mmol) and H-L-Ala-O¢-Bu (145.2 mg, 1.0 mmol). After
the vial was sealed with screw-cap, the resulting mixture was stirred vigorously at 50 °C for 24 h.
The reaction mixture was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a
pipette, and used vial and pipette were washed with CHCI3 (12 mL). The reaction mixture was
purified directly by flash column chromatography (10-80% AcOEt in hexane) to provide the title
compound 4ha (234.4 mg, 99% yield) as a white solid with >99:1 dr.

R¢=0.52 (50% AcOEt in hexane). M.p. 81-83 °C. 'H NMR (400 MHz, CDCls) & 6.64 (br d, J =
7.1 Hz, 1H, NH), 5.19 (br d, J = 5.3 Hz, 1H, (CH3);COCONH), 4.80-4.60 (m, 1H,
CHCH>CH2CH>CH2NHCO,C(CH3)3), 4.42 (quin, J = 7.1 Hz, 1H, CHCH3), 4.08 (br td, J = 7.6,
53 Hz 1H, CHCH>CH2CH2CH2NHCO,C(CHs)3), 3.20-3.00 (m, 2H,
CHCH>CH2CH>CH>NHCO,C(CH3)3), 1.90-1.75 (m, 1H, CHCH>CH,CH>,CH>2NHCO,C(CH3)3),
1.70-1.55 (m, 1H, CHCH>CH.CH,CH,NHCO,C(CH3);3), 1.60-1.30 (m, 4H,
CHCH,CH>CH>CH,NHCO,C(CH3)3), 1.46 (s, 9H, CO2C(CHs)3), 1.44 (s, 18H, (CH3);COCONH
and CHCH,CH>CH,CH>NHCO>C(CHsz)3), 1.37 (d, J = 7.1 Hz, 3H, CHCH;). '*C NMR (100

2
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MHz, CDCl5) & 171.9, 171.4, 156.1, 155.7, 81.9, 79.9, 79.0, 54.3, 48.6, 39.9, 32.1, 29.5, 28.4
(3C), 28.3 (3C), 27.9 (3C), 22.5, 18.4. IR (thin film, cm™") 2974, 2938, 1686, 1655, 1509, 1456,
1365, 1246, 1148, 1046, 1018,

H :
Boc/N\/\/_ ©

Boc-L-Lys(Boc)-L-Met-Oz-Bu (4hb): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with (S5)-N N'-di-Boc-3-aminoazepan-2-one (3h,
164.2 mg, 0.50 mmol) and H-L-Met-O¢-Bu (205.3 mg, 1.0 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at 50 °C for 36 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (10-80% AcOEt in hexane) to provide the title compound 4hb (258.9
mg, 97% yield) as a white solid with >99:1 dr.
R = 0.58 (50% AcOEt in hexane). M.p. 35-36 °C. [a]p** = -32.3 (¢ 1.55, MeOH). 'H NMR
(400 MHz, CDCl3) & 6.75 (br d, J = 7.6 Hz, 1H, NH), 5.17 (br d, J = 5.5 Hz, 1H,
(CH3)3COCONH), 4.68 (br t, J= 6.0 Hz, 1H, CHCH,CH2CH2CH>NHCO,C(CH3)3), 4.56 (td, J =
7.6, 5.1 Hz, 1H, CHCH,CH,SCH3), 4.06 (br td, J = 8.0, 55 Hz, IH,
CHCH,CH,CH>CH,NHCO,C(CH3)3), 3.11 (br td, J = 69, 60 Hz, 2H,
CHCH>CH2CH>CH>NHCO,C(CH3)3), 2.60-2.40 (m, 2H, CHCH>CH>SCH3), 2.20-2.05 (m, 1H,
CHCH>CH2SCH3), 2.09 (s, 3H, CHCH2CH>SCHs3), 2.05-1.75 (m, 2H,
CHCH>CH>CH>CH,NHCO,C(CH3)s and  CHCH,CH,SCH3), 1.70-1.55 (m, 1H,
CHCH>CH>CH>CH,NHCO,C(CH3)3), 1.60-1.30 (m, 4H, CHCH.CH,CH>CH2NHCO,C(CH3)3),
1.47 (s, 9H, CO.C(CH»)3), 1.44 (s, 18H, (CH5);COCONH and
CHCH>CH,CH,CH,NHCO>C(CHs)3). 3C NMR (100 MHz, CDCl3) § 171.8, 170.6, 156.1, 155.7,
82.4, 80.0, 79.1, 54.4, 52.1, 39.8, 31.9, 31.8, 29.8, 29.6, 28.4 (3C), 28.3 (3C), 28.0 (3C), 22.5,
15.4. IR (thin film, cm™) 3329, 2977, 2932, 1690, 1661, 1513, 1455, 1365, 1246, 1151, 1044.
HRMS (ESI) calculated for C2sH47N307SiNa [M+Na]" m/z 556.3032, found, 556.3027.
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Boc-L-Orn(Boc)-L-Ala-Oz-Bu (4ia): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic  stirring  bar  (Sm-Co) was charged with tert-butyl  (35)-3-{[(tert-
butoxy)carbonyl]amino }-2-oxopiperidine-1-carboxylate (3i, 157.2 mg, 0.50 mmol) and H-L-Ala-
Ot-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the resulting mixture was
stirred vigorously at 50 °C for 24 h. The reaction mixture was diluted with CHCI3 (3.0 mL),
transferred onto Si0, column by a pipette, and used vial and pipette were washed with CHCIl3
(12 mL). The reaction mixture was purified directly by flash column chromatography (30-80%
AcOEt in hexane) to provide the title compound 4ia (225.1 mg, 98% yield) as a white solid with
>99:1 dr.

R = 0.50 (50% AcOEt in hexane). M.p. 41-42 °C. [a]p®® = —-25.0 (¢ 1.00, MeOH). 'H NMR
(400 MHz, CDCl3) 6 6.81 (br d, J = 7.3 Hz, 1H, NH), 522 (br d, J = 6.2 Hz, 1H,
(CH3);COCONH), 4.78 (br t, J = 5.7 Hz, 1H, CHCH2CH>CH>NHCO>C(CH3)3), 4.42 (quin, J =
7.3 Hz, 1H, CHCH3), 4.30-4.15 (m, 1H, CHCH,CH,CH>NHCO,C(CH3)3), 3.40-3.20 (m, 1H,
CHCH,CH>CH>NHCO,C(CH3)3), 3.20-3.00 (m, 1H, CHCH,CH,CH>-NHCO,C(CH3)3), 1.95—
1.80 (m, 1H, CHCH>CH2CH2NHCO,C(CH3)3), 1.70-1.50 (m, 3H,
CHCH>CH>CH>NHCO,C(CH3)3), 1.45 (s, 9H, CO.C(CHs)3), 1.44 (s, 9H, (CH3);COCONH),
1.43 (s, 9H, CHCH.CH>CH,NHCO>C(CH3)3), 1.37 (d, J = 7.3 Hz, 3H, CHCH3). '*C NMR (100
MHz, CDCl3) & 171.8, 171.6, 156.4, 155.7, 81.8, 79.8, 79.2, 53.2, 48.6, 39.4, 30.2, 28.4 (3C),
28.3 (30), 27.9 (3C), 26.1, 18.1. IR (thin film, cm™") 3309, 2978, 2933, 1686, 1659, 1515, 1365,
1247, 1148, 1048, 1015. HRMS (ESI) calculated for C22H41N3O7Na [M+Na]" m/z 482.2842,
found, 482.2842.

N=\
~NTrt
e
BOC/NQLH OtBu
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Boc-L-Orn(Boc)-L-His(Trt)-Oz-Bu (4ib): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic  stirring  bar  (Sm-Co) was charged with tert-butyl  (35)-3-{[(tert-
butoxy)carbonyl]amino }-2-oxopiperidine-1-carboxylate (3i, 157.2 mg, 0.50 mmol) and H-L-His-
Ot-Bu (680.4 mg, 1.5 mmol). After the vial was sealed with screw-cap, the resulting mixture was
stirred vigorously at 50 °C for 60 h. The reaction mixture was diluted with CHCI3 (3.0 mL),
transferred onto Si0, column by a pipette, and used vial and pipette were washed with CHCIl3
(12 mL). The reaction mixture was purified directly by flash column chromatography (30-80%
AcOEt in hexane) to provide the title compound 4ib (268.8 mg, 70% yield) as a white solid with
>99:1 dr.

R = 0.38 (50% AcOEt in hexane). M.p. 58-60 °C. [a]p?® = —10.0 (¢ 1.00, MeOH). 'H NMR
(400 MHz, CDCl3) & 7.72 (br d, J = 7.8 Hz, 1H, NH), 7.40-7.25 (m, 10H,
CHCH>;CNCHN(C(C¢H5)3)CH), 7.20-7.00 (m, 6H, CHCH.CNCHN(C(CsHs)3)CH), 6.59 (s, 1H,
CHCHCNCHN(C(C¢Hs)3)CH), 5.44 (br d, J= 7.6 Hz, 1H, (CH3);COCONH), 4.82 (brt, J= 5.5

Hz, 1H, CHCH,CH.CH,NHCO,C(CHs):), 4.64 (dt, J = 7.8, 54 Hz, 1H,
CHCH,CNCHN(C(CeHs)3)CH), 4.30-4.15 (m, 1H, CHCH,CH,CH,NHCO,C(CHs)s), 3.20-3.00
(m, 2H, CHCH,CH,CH,.NHCO,C(CHs);), 298 (d, J = 54 Hz 2H,

CHCH>CNCHN(C(C6Hs)3)CH), 1.95-1.80 (m, 1H, CHCH>CH,CH,NHCO,C(CHs)s), 1.70-1.50
(m, 3H, CHCH>CH-CH,NHCO,C(CH3)3), 1.40 (s, 9H, CO,C(CHs)), 1.40 (s, 9H,
(CH3);COCONH), 1.34 (s, 9H, CHCH,CH>CH,NHCO,C(CH3)3). '3C NMR (100 MHz, CDCls)
§ 171.4, 170.0, 156.0, 155.3, 142.2 (3C), 138.6, 136.3, 129.7 (6C), 128.0 (9C), 119.4, 81.5, 79.4,
78.8,75.2, 53.7, 52.8, 39.9, 30.5, 29.5, 28.4 (3C), 28.3 (3C), 28.0 (3C), 25.4. IR (thin film, cm™)
3278, 2973, 2928, 1711, 1695, 1680, 1494, 1365, 1245, 1153, 1037. HRMS (ESI) calculated for
Ca3H34N207Na [M+Na]* m/z 790.4156, found, 790.4143.

BOC\N/\/i 0]
H

Cbz-L-Orn(Boc)-L-Ala-Oz-Bu (4j): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with tert-butyl (39)-3-
{[(benzyloxy)carbonyl]amino}-2-oxopiperidine-1-carboxylate (3j, 174.2 mg, 0.50 mmol) and H-
L-Ala-Oz#-Bu (217.8 mg, 1.5 mmol). After the vial was sealed with screw-cap, the resulting
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mixture was stirred vigorously at 50 °C for 36 h. The reaction mixture was diluted with CHCl;
(3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were washed with
CHCI3 (12 mL). The reaction mixture was purified directly by flash column chromatography
(10-80% AcOEt in hexane) to provide the title compound 4j (234.5 mg, 95% yield) as a white
solid with >99:1 dr.

Rr = 0.43 (50% AcOEt in hexane). M.p. 95-96 °C. [a]p** = —49.1 (¢ 1.14, MeOH). 'H NMR
(400 MHz, CDCl3) 6 7.40-7.25 (m, 5H, Ce{/sCH,OCONH), 6.79 (br d, J = 7.1 Hz, 1H, NH),
5.54 (br d, J= 7.6 Hz, 1H, CéHsCH.COCONH), 5.10 (s, 2H, CsHsCH>OCONH), 4.75 (br t, J =
6.1 Hz, 1H, CHCH2CH,CH:NHCO,C(CHa)3), 4.50-4.30 (m, 1H,
CHCH,CH>CHoNHCO,C(CH3)3), 4.42 (quin, J = 7.1 Hz, 1H, CHCH3), 3.40-3.20 (m, 1H,
CHCH,CH>CH>NHCO,C(CH3)3), 3.15-3.00 (m, 1H, CHCH,CH,CH>-NHCO,C(CH3)3), 2.00—
1.80 (m, 1H, CHCH>CH>CH>NHCO,C(CH3)3), 1.70-1.20 (m, 3H,
CHCHCH>CHoNHCO,C(CH3)3), 145 (s, 9H, COC(CHs)s), 143 (s, 9H,
CHCH,CH>CH,NHCO,C(CHs)3), 1.36 (d, J = 7.1 Hz, 3H, CHCH3). 3*C NMR (100 MHz,
CDCl3) 6 171.7, 171.3, 156.5, 156.2, 136.3, 128.5 (2C), 128.1, 128.0 (2C), 81.8, 79.3, 66.9, 53.5,
48.6, 39.2, 30.4, 28.4 (3C), 27.9 (3C), 26.1, 18.0. IR (thin film, cm™) 3316, 2978, 1715, 1683,
1657, 1530, 1453, 1367, 1246, 1151, 1054. HRMS (ESI) calculated for C2sH39N307Na [M+Na]*
m/z 516.2686, found, 516.2653.

o]
H
Boc” N \)J\ ”/\[(])/Ot-Bu

Boc-Gly-Gly-Oz-Bu (4ka, CAS No. 5845-68-1)%: A flame-dried 5.0 mL screw-cap vial
equipped with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-Gly-Boc-Gly-) (3k,
157.2 mg, 0.50 mmol) and H-Gly-O#-Bu (262.4 mg, 2.0 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at 30 °C for 12 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (30-80% AcOEt in hexane) to provide the title compound 4ka (288.0

mg, >99% yield) as a colorless oil.
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Rr= 0.35 (50% AcOEt in hexane). 'H NMR (400 MHz, CDCl3) § 6.60 (br t, J = 5.3 Hz, 1H, NH),
5.22 (brt, J = 5.7 Hz, 1H, (CH3);COCONH), 3.95 (d, J = 5.3 Hz, 2H, CH>), 3.85 (br d, J= 5.7
Hz, 2H, CHb), 1.47 (s, 9H, CO,C(CHs)3), 1.46 (s, 9H, (CH:)sCOCONH). 3C NMR (100 MHz,
CDCl:) & 169.5, 168.8, 156.0, 82.4, 80.3, 44.2, 41.9, 28.3 (3C), 28.0 (3C). IR (thin film, cm™)
3318, 2979, 2933, 1732, 1668, 1515, 1366, 1224, 1151, 1049, 1030.

H )
N |
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Boc-Gly-L-Ala-Ot-Bu (4kb, CAS No. 58177-79-0)%: A flame-dried 5.0 mL screw-cap vial
equipped with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-Gly-Boc-Gly-) (3k,
157.2 mg, 0.50 mmol) and H-L-Ala-Oz-Bu (290.4 mg, 2.0 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at 30 °C for 12 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (30-100% AcOEt in hexane) to provide the title compound 4kb (296.4
mg, 98% yield) as a colorless oil with >99:1 er.

R¢ = 0.37 (50% AcOEt in hexane). 'H NMR (400 MHz, CDCls) & 6.66 (br d, J = 7.1 Hz, 1H,
NH), 5.22 (br t,J= 5.5 Hz, 1H, (CH3); COCONH), 4.47 (quin, J= 7.1 Hz, 1H, CHCH3), 3.85 (dd,
J=17.0,5.5 Hz, 1H, CH»), 3.79 (dd, J=17.0, 5.5 Hz, 1H, CH>), 1.47 (s, 9H, CO.C(CHs)3), 1.46
(s, 9H, (CH3)sCOCONH), 1.38 (d, J = 7.1 Hz, 3H, CHCH3). 1*C NMR (100 MHz, CDCl;3) &
172.0, 168.7, 155.9, 82.1, 80.1, 48.6, 44.2, 28.2 (3C), 27.9 (3C), 18.6. IR (thin film, cm™") 3314,
2979, 2933, 1721, 1664, 1514, 1367, 1246, 1144, 1050, 1030.

no 9 Pr
Boc/N\)kH /H(Ot—Bu
O
Boc-Gly-L-Val-Ot-Bu (4ke, CAS No. 1202014-17-2)°: A flame-dried 5.0 mL screw-cap vial
equipped with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-Gly-Boc-Gly-) (3k,
157.2 mg, 0.50 mmol) and H-L-Val-Oz-Bu (346.6 mg, 2.0 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at 30 °C for 24 h. The reaction mixture

was diluted with CHCI3 (3.0 mL), transferred onto SiO; column by a pipette, and used vial and
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pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (10-80% AcOEt in hexane) to provide the title compound 4ke (301.0
mg, 91% yield) as a colorless oil with >99:1 er.

R¢ = 0.54 (50% AcOEt in hexane). '"H NMR (400 MHz, CDCl3) & 6.57 (br d, J = 8.8 Hz, 1H,
NH), 5.18 (br dd, J = 5.7, 5.5 Hz, 1H, (CH3);COCONH), 4.46 (dd, J = 8.8, 4.5 Hz, 1H,
CHCH(CH3)2), 3.87 (dd, J = 16.7, 5.5 Hz, 1H, CH>), 3.78 (dd, J = 16.7, 5.7 Hz, 1H, CH), 1.47
(s, 9H, CO.C(CH3)3), 1.46 (s, 9H, (CH3);COCONH), 0.94 (d, J = 6.9 Hz, 3H, CHCH(CHs)z2),
0.90 (d, J = 6.9 Hz, 3H, CHCH(CH5)2). *C NMR (100 MHz, CDCls) & 170.8, 169.2, 156.0, 82.1,
80.2, 57.2, 44.4, 31.4, 28.2 (3C), 28.0 (3C), 18.8, 17.5. IR (thin film, cm™) 3321, 2974, 2934,
1721, 1665, 1514, 1367, 1247, 1142, 1049, 1029.

e
e Ay L ora
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Boc-L-Ala-L-Ala-Oz-Bu (41, CAS No. 93836-34-1)%: A flame-dried 5.0 mL screw-cap vial
equipped with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-L-Ala-Boc-L-Ala-)
(31, 171.2 mg, 0.50 mmol) and H-L-Ala-Oz-Bu (290.4 mg, 2.0 mmol). After the vial was sealed
with screw-cap, the resulting mixture was stirred vigorously at 50 °C for 24 h. The reaction
mixture was diluted with CHCI; (3.0 mL), transferred onto SiO> column by a pipette, and used
vial and pipette were washed with CHCl3; (12 mL). The reaction mixture was purified directly by
flash column chromatography (10-80% AcOEt in hexane) to provide the title compound 41 (94.9
mg, 30% yield) as a colorless oil with >99:1 dr.

R = 0.54 (50% AcOEt in hexane). 'H NMR (400 MHz, CDCls) & 6.66 (br d, J = 7.1 Hz, 1H,
NH), 5.20-5.05 (m, 1H, (CH3);COCONH), 4.43 (quin, J = 7.1 Hz, 1H, CHCH3), 4.30-4.10 (m,
1H, CHCH3), 1.46 (s, 9H, CO.C(CHs3)3), 1.45 (s, 9H, (CH3)sCOCONH), 1.37 (d, J= 7.1 Hz, 3H,
CHCHs), 1.36 (d, J= 7.1 Hz, 3H, CHCH3). *C NMR (100 MHz, CDCl3) 8 172.0, 171.9, 155.3,
81.9, 79.9, 50.0, 48.6, 28.3 (3C), 27.9 (3C), 18.5 (2C). IR (thin film, cm™) 3310, 2978, 2935,
1718, 1659, 1518, 1453, 1366, 1247, 1146, 1049.
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Aloc-Gly-L-Thr(#-Bu)-Oz-Bu (4m): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with Cyclo(-Aloc-Gly-Aloc-Gly-) (3m, 141.1 mg,
0.50 mmol) and H-L-Thr(z-Bu)-O#-Bu (462.7 mg, 2.0 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at 30 °C for 24 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (10-80% AcOEt in hexane) to provide the title compound 4m (261.5
mg, 91% yield) as a colorless oil with >99:1 dr.

R = 0.38 (50% AcOEt in hexane). [a]p?® = —5.2 (¢ 1.36, MeOH). 'H NMR (400 MHz, CDCls) &
6.53 (br d, J = 9.2 Hz, 1H, NH), 5.92 (ddt, J = 17.2, 10.3, 5.3 Hz, 1H, CH,CCHCH,OCONH),
5.60-5.40 (m, 1H, CH,CCHCH,OCONH), 531 (ddd, J = 17.2, 3.2, 1.6 Hz, IH,
CH,CCHCH>,OCONH), 5.22 (ddd, J=10.3, 2.5, 1.2 Hz, 1H, CH,CCHCH>OCONH), 4.62 (dd, J
= 13.8, 53 Hz, 1H, CH.CCHCH-OCONH), 4.58 (dd, J = 13.8, 53 Hz, 1H,
CH,CCHCH>OCONH), 4.37 (dd, J= 9.2, 2.0 Hz, 1H, CHCH(CH3)OC(CH3)3), 4.20 (qd, J = 6.3,
2.0 Hz, 1H, CHCH(CH3)OC(CH3)3), 3.99 (dd, /= 17.2, 5.5 Hz, 1H, CH>), 3.94 (dd, J=17.2, 6.0
Hz, 1H, CH>), 1.46 (s, 9H, CO.C(CH3)3), 1.16 (s, 9H, CHCH(CH3)OC(CHs)3), 1.16 (d, J = 6.3
Hz, 3H, CHCH(CH3)OC(CH3)3). '*C NMR (100 MHz, CDCl3) § 169.6, 169.0, 156.2, 132.6,
117.8, 82.1, 73.8, 67.1, 65.9, 58.3, 44.3, 28.6 (3C), 28.0 (3C), 21.0. IR (thin film, cm™) 3326,
2976, 2935, 1726, 1669, 1514, 1366, 1247, 1143, 1081, 990. HRMS (ESI) calculated for
CisH32N206Na [M+Na]" m/z 395.2158, found, 395.2175.
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8. Properties of lactams 5a—k (Scheme 3)

IT%oc
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Cyclo(-Boc-Gly-Gly-) (5a): A flame-dried 300 mL round-bottom flask equipped with a
magnetic stirring bar (Sm-Co) and nitrogen balloon was charged with 3k (5.0 g, 15.9 mmol) and
DCM (160 mL). After TFA (1.22 mL, 15.9 mmol) was added to the mixture at 0 °C, the
resulting mixture was stirred under nitrogen atmosphere at room temperature for overnight. Next,
the reaction mixture was filtered on filter paper to recover Cyclo(-Gly-Gly-) (544.2 mg, 30%
yield) and the filtrate was concentrated in vacuo with the aid of a rotary evaporator and water
bath. The crude product was then diluted with CHCl; (15 mL), transferred onto SiO> column by
a pipette, and used round-bottom flask and pipette were washed with CHCl; (2 x 5 mL). The
reaction mixture was purified by flash column chromatography (50-100% AcOEt in hexane —
5% MeOH in CHCIs) to provide the title compound 5a (1.26 g, 37% yield) as a white solid and
recover 3k (1.30 g, 26% yield). The recovered Cyclo(-Gly-Gly-) and 3k were reused to
synthesize Sa.

R¢=0.29 (AcOEt). M.p. >300 °C. 'H NMR (400 MHz, CDCl3) & 7.55 (br d, J = 2.1 Hz, 1H, NH),
4.32 (s, 2H, CHa), 4.06 (br d, J = 2.1 Hz, 2H, CH>), 1.54 (s, 9H, (CH3);COCON). '3C NMR (100
MHz, CDCl3) 8§ 167.2, 164.7, 149.8, 84.9, 47.8, 46.5, 27.8 (3C). IR (thin film, cm™") 3240, 2977,
1736, 1697, 1682, 1447, 1367, 1292, 1212, 1150, 1058. HRMS (ESI) calculated for
CoH14N204Na [M+Na]* m/z 237.0851, found, 237.0895.

IBOC
LT
O~ >N~
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Cyclo(-Boc-L-Ala-L-Ala-) (5b): A flame-dried 300 mL round-bottom flask equipped with a
magnetic stirring bar (Sm-Co) and nitrogen balloon was charged with 31 (6.05 g, 17.7 mmol) and

DCM (170 mL). After TFA (1.35 mL, 17.7 mmol) was added to the mixture at 0 °C, the

resulting mixture was stirred under nitrogen atmosphere at 0 °C for 2 h and at room temperature
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for 2.5 h. Next, the reaction mixture concentrated in vacuo with the aid of a rotary evaporator
and water bath without heating. The crude product was then diluted with CHCl;z (15 mL),
transferred onto SiO; column by a pipette, and used round-bottom flask and pipette were washed
with CHCI3 (2 x 5 mL). The reaction mixture was purified by flash column chromatography (50—
100% AcOEt in hexane) to provide the title compound Sb (1.60 g, 37% yield) as a white solid
and recover 31 (3.14 g, 52% yield). The recovered 31 was reused to synthesize Sb.

Rf = 0.46 (AcOEt). M.p. 140-141 °C. [a]p** = +100.0 (¢ 1.08, MeOH). 'H NMR (400 MHz,
CDCls) 6 7.63 (br d, J = 3.2 Hz, 1H, NH), 4.66 (q, J = 7.1 Hz, 1H, CHCH3), 4.21 (qd, J = 7.3,
3.2 Hz, 1H, CHCHs), 1.61 (d, J=7.1 Hz, 3H, CHCH;), 1.58 (d, J= 7.3 Hz, 3H, CHCH;), 1.55 (s,
9H, (CH3)3COCON). 3C NMR (100 MHz, CDCl3) & 169.5, 167.8, 150.2, 84.6, 54.8, 52.7, 27.8
(30), 21.9, 20.9. IR (thin film, cm™) 2941, 1769, 1733, 1715, 1448, 1370, 1289, 1241, 1149,
1135, 1089. HRMS (ESI) calculated for C11Hi1sN2OsNa [M+Na]" m/z 265.1164, found, 265.1199.
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Cyclo(-Boc-L-Ala-Bn-Gly-) (5¢): A flame-dried 200 mL round-bottom flask equipped with a
magnetic stirring bar (Sm-Co) and nitrogen balloon was charged with commercially avairable
Cyclo(-L-Ala-Bn-Gly-) (1.0 g, 4.58 mmol), DMAP (1.12 g, 9.16 mmol), Boc,O (2.0 g, 9.16
mmol), and DCM (46 mL). After EtsN (0.64 mL, 4.58 mmol) was added to the mixture at 0 °C,
the resulting mixture was stirred under nitrogen atmosphere at room temperature for overnight.
After completion, the reaction mixture was transferred to a separatory funnel with CHClz (200
mL) and saturated aqueous solution of NH4Cl (100 mL) was added. The phases were separated
and aqueous layer was extracted with CHClz (2 x 100 mL). The organic phase was washed with
water (50 mL) and brine (50 mL), and then dried over MgSOQs, filtered, concentrated in vacuo
with the aid of a rotary evaporator and water bath without heating. The crude product was then
diluted with CHCI; (15 mL), transferred onto SiO; column by a pipette, and used round-bottom
flask and pipette were washed with CHCI3 (2 x 5 mL). The crude product was purified by flash

column chromatography (10-50% AcOEt in hexane) to provide the title compound 5¢ (1.30 g,
89% yield) as a white solid.
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Ri = 0.38 (30% AcOEt in hexane). M.p. 130-132 °C. [a]p®* = +70.4 (c 1.15, MeOH). '"H NMR
(400 MHz, CDCl3) § 7.40—7.20 (m, 5H, CeHsCH:N), 4.83 (q, J= 7.1 Hz, 1H, CHCH3), 4.71 (d, J
= 14.6 Hz, 1H, CeHsCH:N), 4.50 (d, J = 14.6 Hz, 1H, CéHsCHLN), 3.94 (d, J = 18.3 Hz, 1H,
CH>), 3.85 (d, J = 18.3 Hz, 1H, CH>), 1.54 (s, 9H, (CH;)sCOCON), 1.53 (d, J = 7.1 Hz, 3H,
CHCH,CH). '*C NMR (100 MHz, CDCls) § 167.3, 164.6, 149.6, 134.9, 129.0 (2C), 128.2 (3C),
84.6, 55.3, 50.2, 49.2, 27.9 (3C), 18.5. IR (thin film, cm™") 2973, 1735, 1718, 1647, 1494, 1368,
1291, 1256, 1232, 1149, 1100. HRMS (ESI) calculated for Ci7H2N2OsNa [M+Na]* m/z
341.1477, found, 341.1526.

‘ I|30c

.. _N__O

L

Bn

Cyclo(-Boc-L-Abu-Bn-Gly-) (5d, CAS No. 1932055-28-1): A flame-dried 200 mL round-
bottom flask equipped with a magnetic stirring bar (Sm-Co) and nitrogen balloon was charged
with commercially avairable Cyclo(-L-Abu-Bn-Gly-) (1.0 g, 4.31 mmol), DMAP (1.05 g, 8.62
mmol), Boc2O (1.88 g, 8.62 mmol), and DCM (43 mL). After EtzN (0.60 mL, 4.31 mmol) was
added to the mixture at 0 °C, the resulting mixture was stirred under nitrogen atmosphere at
room temperature for overnight. After completion, the reaction mixture was transferred to a
separatory funnel with CHCl3 (200 mL) and saturated aqueous solution of NH4C1 (100 mL) was
added. The phases were separated and aqueous layer was extracted with CHCI3 (2 x 100 mL).
The organic phase was washed with water (50 mL) and brine (50 mL), and then dried over
MgSOs, filtered, concentrated in vacuo with the aid of a rotary evaporator and water bath
without heating. The crude product was then diluted with CHCI3 (15 mL), transferred onto Si0»
column by a pipette, and used round-bottom flask and pipette were washed with CHCI3 (2 x 5
mL). The crude product was purified by flash column chromatography (10-80% AcOEt in
hexane) to provide the title compound 5d (1.29 g, 90% yield) as a white solid.
R¢ = 0.36 (30% AcOEt in hexane). M.p. 109-110 °C. '"H NMR (400 MHz, CDCl3) & 7.40-7.20
(m, 5H, C¢{sCH2N), 4.81 (d, J = 14.4 Hz, 1H, CcHsCH:N), 4.75 (t, J = 6.9 Hz, 1H, CHCH,CH3),
4.36 (d, J=14.4 Hz, 1H, CsHsCH:N), 3.95 (d, J= 18.3 Hz, 1H, CH>), 3.85 (d, J=18.3 Hz, 1H,
CH>), 1.90 (qd, J = 7.6, 6.9 Hz, 2H, CHCH>CH3), 1.54 (s, 9H, (CH3);COCON), 1.03 (t, J = 7.6
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Hz, 3H, CHCH,CH:). 3C NMR (100 MHz, CDCls) § 166.4, 164.9, 149.8, 135.0, 129.0 (2C),
128.3 (2C), 128.2, 84.6, 60.2, 50.4, 49.2, 27.8 (3C), 26.6, 10.0. IR (thin film, cm™") 2973, 2935,
1778, 1668, 1493, 1391, 1296, 1247, 1234, 1146, 1109.

?oc

N__O
Cyclo(-Boc-Gly-L-Pro-) (5¢, CAS No. 1174732-58-1)'": Cyclo(-Boc-Gly-L-Pro-) was prepared
from commercially avairable Cyclo(-Gly-L-Pro-) (BLD Pharmatech Ltd., BD173941), Boc.O
(Tokyo Chemical Industry Co., Ltd., D1547), DMAP (FUJIFILM Wako Pure Chemical Co.,
042-19212), and triethylamine (FUJIFILM Wako Pure Chemical Co., 202-02646) according to
the literature method.'”
R = 0.50 (AcOEt). M.p. 104-105 °C. 'H NMR (400 MHz, CDCl3) & 4.67 (d, J = 16.5 Hz, 1H,
CH.), 4.17 (t,J= 8.0 Hz, 1H, CHCH,CH2CH>), 4.10 (dd, J = 16.5, 0.7 Hz, 1H, CH>), 3.58 (dd, J
= 8.1, 5.9 Hz, 2H, CHCH,CH,CH>), 2.45-2.20 (m, 2H, CHCH,CH,CH>), 2.10-1.85 (m, 2H,
CHCH>CH-CH>), 1.54 (s, 9H, (CH3);COCON). 3C NMR (100 MHz, CDCl3) & 167.4, 163.2,

150.0, 84.5, 60.3, 49.7, 45.1, 28.0, 27.8 (3C), 23.1. IR (thin film, cm™) 2985, 2880, 1742, 1714,
1664, 1448, 1360, 1295, 1255, 1195, 1143.

Il?aoc

LY

TN
Cyclo(-Boc-L-Ala-L-Pro-) (5f): A flame-dried 50 mL screw-cap vial equipped with a magnetic
stirring bar (Sm-Co) was charged with commercially avairable Cyclo(-L-Ala-L-Pro-) (500 mg,
2.97 mmol), DMAP (72.6 mg, 0.60 mmol), Boc,O (1.30 g, 5.95 mmol), and DCM (30 mL), and
Et;N (0.41 mL, 2.97 mmol). After the vial was sealed with screw-cap, the resulting mixture was
stirred vigorously at 0 °C to room temperature for 2 h. After completion, the reaction mixture
was transferred to a separatory funnel with CHCI3 (200 mL) and saturated aqueous solution of

NH4Cl (100 mL) was added. The phases were separated and aqueous layer was extracted with

CHCls (2 x 100 mL). The organic phase was washed with water (50 mL) and brine (50 mL), and
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then dried over MgSOQs, filtered, concentrated in vacuo with the aid of a rotary evaporator and
water bath without heating. The crude product was then diluted with CHCl; (15 mL), transferred
onto Si0; column by a pipette, and used round-bottom flask and pipette were washed with
CHCIs (2 x 5 mL). The crude product was purified by flash column chromatography (50-100%
AcOEt in hexane) to provide the title compound 5f (256.9 mg, 32% yield) as a white solid.

R¢= 0.59 (AcOEt). M.p. 93-95 °C. [a]p** = 2.6 (¢ 1.14, MeOH). '"H NMR (400 MHz, CDCl3) &
4.50 (q, J = 6.6 Hz, 1H, CHCH3), 4.15 (dd, J = 9.2, 6.6 Hz, 1H, CHCH,CH>CH>), 3.73 (dt, J =
11.9, 8.1 Hz, 1H, CHCH,CH.CH>), 3.51 (ddd, /=11.9, 9.0, 3.2 Hz, 1H, CHCH,CH,CH>), 2.50—
2.30 (m, 1H, CHCH>CH>CH), 2.20-1.80 (m, 3H, CHCH>CH>CH>), 1.57 (d, J = 6.6 Hz, 3H,
CHCHs), 1.55 (s, 9H, (CH3)sCOCON). *C NMR (100 MHz, CDCl3) 8 167.6, 164.9, 151.2, 84.9,
59.7, 55.2,45.5, 28.9, 27.7 (3C), 22.1, 1 7.1. IR (thin film, cm™) 2992, 2950, 1738, 1698, 1651,
1468, 1367, 1325, 1272, 1248, 1153. HRMS (ESI) calculated for Ci3H20N2O4sNa [M+Na]" m/z
291.1321, found, 291.1365.

E|3oc

N__O
Cyclo(-Boc-D-Ala-L-Pro-) (5g): A flame-dried 50 mL screw-cap vial equipped with a magnetic
stirring bar (Sm-Co) was charged with commercially avairable Cyclo(-D-Ala-L-Pro-) (500 mg,
2.97 mmol), DMAP (72.6 mg, 0.60 mmol), Boc>O (1.30 g, 5.95 mmol), and CHCl;-DMF (30:1,
31 mL), and EtsN (0.41 mL, 2.97 mmol). After the vial was sealed with screw-cap, the resulting
mixture was stirred vigorously at room temperature for overnight. After completion, the reaction
mixture was transferred to a separatory funnel with CHCI3 (200 mL) and saturated aqueous
solution of NH4Cl (100 mL) was added. The phases were separated and aqueous layer was
extracted with CHCI3 (2 x 100 mL). The organic phase was washed with water (50 mL) and
brine (50 mL), and then dried over MgSOs, filtered, concentrated in vacuo with the aid of a
rotary evaporator and water bath without heating. The crude product was then diluted with

CHCIs (15 mL), transferred onto SiO> column by a pipette, and used round-bottom flask and
pipette were washed with CHCI3 (2 x 5 mL). The crude product was purified by flash column
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chromatography (50-100% AcOEt in hexane) to provide the title compound 5g (524.7 mg, 66%
yield) as a white solid.

R = 0.54 (AcOEt). M.p. 112-113 °C. [a]p?** = -105.4 (c 1.30, MeOH). 'H NMR (400 MHz,
CDCL) 6 4.79 (q, J = 7.3 Hz, 1H, CHCH3), 4.19 (dd, J = 9.4, 7.1 Hz, 1H, CHCH.CH>CH>),
3.70-3.50 (m, 2H, CHCH,CH.CH>), 2.50-1.85 (m, 4H, CHCH>.CH->CH>»), 1.54 (d, J = 7.3 Hz,
3H, CHCH;), 1.54 (s, 9H, (CH3);COCON). '3C NMR (100 MHz, CDCls) 6 167.4, 166.1, 150.0,
84.4, 59.3, 57.3, 45.5, 29.0, 27.9 (3C), 22.6, 17.2. IR (thin film, cm™) 2981, 2888, 1776, 1728,
1667, 1459, 1384, 1287, 1250, 1222, 1148. HRMS (ESI) calculated for Ci13H20N20O4Na [M+Na]*

m/z 291.1321, found, 291.1302.
Boc
C :N\fo
N tr
o \J

Cyclo(-Boc-Abz-L-Pro-) (5h): A flame-dried 50 mL screw-cap vial equipped with a magnetic
stirring bar (Sm-Co) was charged with commercially avairable Cyclo(-Abz-L-Pro)-) (1.0 g, 4.62
mmol), DMAP (113.0 mg, 0.93 mmol), Boc,O (2.02 g, 9.25 mmol), and DCM (46 mL), and
EtsN (0.64 mL, 4.62 mmol). After the vial was sealed with screw-cap, the resulting mixture was
stirred vigorously at 0 °C for 1.5 h. After completion, the reaction mixture was transferred to a
separatory funnel with CHCl3 (200 mL) and saturated aqueous solution of NH4Cl (100 mL) was
added. The phases were separated and aqueous layer was extracted with CHCI3 (2 x 100 mL).
The organic phase was washed with water (50 mL) and brine (50 mL), and then dried over
MgSOs, filtered, concentrated in vacuo with the aid of a rotary evaporator and water bath
without heating. The crude product was then diluted with CHCI3 (15 mL), transferred onto Si0»
column by a pipette, and used round-bottom flask and pipette were washed with CHCI3 (2 x 5
mL). The crude product was purified by flash column chromatography (50-100% AcOEt in
hexane) to provide the title compound 5h (1.43 g, 98% yield) as a white solid.

R = 0.60 (AcOEt). M.p. 167-168 °C. [a]p® = -17.0 (¢ 1.06, MeOH). 'H NMR (400 MHz,
CDCl) 6 7.92 (dd, J = 7.8, 1.6 Hz, 1H, CCHCHCHCHC), 7.50 (ddd, J = 8.0, 7.3, 1.6 Hz, 1H,
CCHCHCHCHC), 7.41 (ddd, J =17.8, 7.3, 1.0 Hz, 1H, CCHCHCHCHC), 7.23 (dd, J = 8.0, 1.0
Hz, 1H, CCHCHCHCHC), 4.10-4.00 (m, 1H, CHCH>CH>CH>), 3.85 (ddd, J=11.7, 8.6, 3.0 Hz,
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1H, CHCH,CH:CH>), 3.56 (ddd, J=11.7, 10.1, 6.9 Hz, 1H, CHCH,CH,CH>), 2.80-2.65 (m, 1H,
CHCH,CH,CH2>), 2.20-1.90 (m, 3H, CHCH>CH>CHz), 1.46 (s, 9H, (CH3);COCON). 1*C NMR
(100 MHz, CDCls) 6 169.2, 165.0, 150.7, 135.4, 131.2, 131.1, 129.8, 127.5, 126.2, 84.8, 58.9,
46.7,27.6 (3C), 26.4, 23.6. IR (thin film, cm™") 2980, 2927, 1776, 1634, 1600, 1454, 1417, 1369,
1230, 1140, 1108. HRMS (ESI) calculated for Ci7H20N20sNa [M+Na]" m/z 339.1321, found,
339.1352.

Elioc
N__O
Lk
O~ 'N
g
Ph

Cyclo(-Boc-Gly-L-Thr(y*™Hpro)-) (5i): A flame-dried 50 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with commercially avairable Cyclo(-Gly-L-
Thr(y™Hpro)-) (500 mg, 2.03 mmol), DMAP (744.2 mg, 6.09 mmol), Boc2O (1.33 g, 6.09
mmol), and DCM (20 mL), and EtN (0.28 mL, 2.03 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at room temperature for overnight. After
completion, the reaction mixture was transferred to a separatory funnel with CHCl; (200 mL)
and saturated aqueous solution of NH4Cl (100 mL) was added. The phases were separated and
aqueous layer was extracted with CHCIz (2 x 100 mL). The organic phase was washed with
water (50 mL) and brine (50 mL), and then dried over MgSOs, filtered, concentrated in vacuo
with the aid of a rotary evaporator and water bath without heating. The crude product was then
diluted with CHCl; (15 mL), transferred onto SiO; column by a pipette, and used round-bottom
flask and pipette were washed with CHCI3 (2 x 5 mL). The crude product was purified by flash
column chromatography (10-50% AcOEt in hexane) to provide the title compound 5i (618.8 mg,
88% yield) as a white solid.
R = 0.83 (AcOEt). M.p. 147-148 °C. [a]p** = -37.2 (¢ 1.05, MeOH). 'H NMR (400 MHz,
CDCl) & 7.45-7.30 (m, SH, CHCH(CH3)OCHCsHs), 6.31 (s, 1H, CHCH(CH3)OCHCsHs), 4.73
(d, J=17.1 Hz, 1H, CH>), 4.50 (dq, J = 8.9, 6.0 Hz, 1H, CHCH(CH3)OCHCsHs), 4.17 (d, J =
17.1 Hz, 1H, CH), 399 (d, J = 89 Hz, 1H, CHCH(CH3)OCHC¢Hs), 1.56 (s, 9H,
(CH3);COCON), 1.56 (d, J = 6.0 Hz, 3H, CHCH(CH3)OCHCgHs). '3C NMR (100 MHz, CDCls)
0 165.2, 162.0, 149.7, 136.8, 129.3, 128.7 (2C), 126.2 (2C), 88.5, 85.2, 74.0, 63.7, 50.2, 27.9
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(3C), 18.1. IR (thin film, cm') 2985, 2932, 1764, 1683, 1428, 1368, 1285, 1237, 1145, 1127,
1011. HRMS (ESI) calculated for Ci1gH220N2OsNa [M+Na]" m/z 369.1426, found, 369.1459.

IBOC
N__O
L

0 ﬁN\o/
Cyclo(-Boc-Gly-L-Ser(y™M*Mepro)-) (5j): A flame-dried 500 mL round-bottom flask equipped
with a magnetic stirring bar (Sm-Co) and nitrogen balloon was charged with commercially
avairable Fmoc-Gly-L-Ser(yMeMepro)-OH (10.0 g, 23.56 mmol), MeOH (9.53 mL, 235.60
mmol), WSCeHCI (5.87 g, 30.63 mmol), HOBt (4.14 g, 30.63 mmol), and CHCI3; (200 mL).
After 'ProNEt (6.16 mL, 35.34 mmol) was added to the mixture at -5 °C, the resulting mixture
was stirred under nitrogen atmosphere at -5 °C for overnight. After completion, the reaction
mixture was transferred to a separatory funnel with CHCI3 (300 mL) and saturated aqueous
solution of NH4Cl (100 mL) was added. The phases were separated and aqueous layer was
extracted with CHCI3 (2 x 200 mL). The organic phase was washed with water (50 mL) and
brine (50 mL), and then dried over MgSOs, filtered, concentrated in vacuo with the aid of a
rotary evaporator and water bath without heating. The crude product was then diluted with
CHCls (30 mL), transferred onto SiO> column by a pipette, and used round-bottom flask and
pipette were washed with CHCI; (2 x 10 mL). The crude product was purified by flash column
chromatography (30-100% AcOEt in hexane) to provide Fmoc-Gly-L-Ser(yM*Mepro)-OMe (9.88
g, 95% yield) as a white solid. A flame-dried 300 mL round-bottom flask equipped with a
magnetic stirring bar (Sm-Co) and nitrogen balloon was charged with Fmoc-Gly-L-
Ser(yMeMepro)-OMe (6.37 g, 14.5 mmol) and DCM (116 mL). After piperidine (29 mL) was
added to the mixture at 0 °C, the resulting mixture was stirred under nitrogen atmosphere at
room temperature for 2 h. After completion, the reaction mixture was concentrated in vacuo with
the aid of a rotary evaporator and water bath without heating. After completion, the reaction
mixture was transferred to a separatory funnel with CHCI3 (200 mL) and saturated aqueous
solution of NH4Cl (200 mL) was added. The phases were separated and aqueous layer was
extracted with CHCl; (3 x 200 mL). The organic phase was dried over MgSQOs, filtered,

concentrated in vacuo with the aid of a rotary evaporator and water bath without heating. The
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crude product was then diluted with CHCl3 (30 mL), transferred onto SiO> column by a pipette,
and used round-bottom flask and pipette were washed with CHCl3 (2 x 10 mL). The crude
product was purified by flash column chromatography (1-5% MeOH in CHCIl3) to provide
Cyclo(-Gly-L-Ser(yMeMepro)-) (2.41 g, 90% vyield) as a white solid. A flame-dried 300 mL
round-bottom flask equipped with a magnetic stirring bar (Sm-Co) and nitrogen balloon was
charged with Cyclo(-Gly-L-Ser(yMeMepro)-) (2.12 g, 11.51 mmol), DMAP (281.2 mg, 2.30
mmol), Boc2O (5.02 g, 23.02 mmol), DCM (115 mL), and EtsN (1.6 mL, 11.51 mmol). After the
vial was sealed with screw-ca p, the resulting mixture was stirred vigorously at 0 °C to
room temperature for overnight. After completion, the reaction mixture was concentrated in
vacuo with the aid of a rotary evaporator and water bath without heating. The crude product was
then diluted with CHCl; (30 mL), transferred onto SiO> column by a pipette, and used round-
bottom flask and pipette were washed with CHCI; (2 x 10 mL). The crude product was purified
diretly by flash column chromatography (30-100% AcOEt in hexane) to provide the title
compound 5j (2.95 g, 90% yield) as a white solid.

R¢ = 0.54 (50% AcOEt in hexane). M.p. 114-115 °C. [a]p® = —122.4 (¢ 1.07, MeOH). 'H NMR
(400 MHz, CDCl3) 6 4.61 (d, J = 16.5 Hz, 1H, CH>), 4.50-4.30 (m, 2H, CHCH>OC(CHs)>),
420-4.10 (m, 1H, CHCH,OC(CHs)), 4.11 (d, J = 16.5 Hz, 1H, CH»), 1.65 (s, 3H,
CHCH>OC(CHs)2), 1.60 (s, 3H, CHCH,OC(CHj3)2), 1.55 (s, 9H, (CH3)3COCON). 3C NMR
(100 MHz, CDCI3) 6 165.6, 160.8, 149.6, 95.9, 85.0, 65.2, 58.3, 50.3, 27.8 (3C), 25.2, 23.5. IR
(thin film, cm™) 2980, 1760, 1674, 1430, 1384, 1366, 1290, 1237, 1149, 1098, 1015. HRMS
(ESI) calculated for C13H20N20OsNa [M+Na]" m/z 307.1270, found, 307.1223.

lBOC
O N 7
#\S
Cyclo(-Boc-Gly-L-Cys(yMeM¢pro)-) (5k): A flame-dried 300 mL round-bottom flask equipped
with a magnetic stirring bar (Sm-Co) and nitrogen balloon was charged with commercially
avairable Fmoc-Gly-L-Cys(yMeMepro)-OH (5.0 g, 11.35 mmol), MeOH (4.59 mL, 113.51 mmol),

WSC-HCI (2.83 g, 14.76 mmol), HOBt (1.99 g, 14.76 mmol), and CHCI3 (110 mL). After Et;N
(2.37 mL, 17.03 mmol) was added to the mixture at -5 °C, the resulting mixture was stirred
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under nitrogen atmosphere at -5 °C for overnight. After completion, the reaction mixture was
transferred to a separatory funnel with CHCI3 (200 mL) and saturated aqueous solution of NH4Cl
(100 mL) was added. The phases were separated and aqueous layer was extracted with CHCl3 (2
x 100 mL). The organic phase was washed with water (50 mL) and brine (50 mL), and then dried
over MgSOys, filtered, concentrated in vacuo with the aid of a rotary evaporator and water bath
without heating. The crude product was then diluted with CHCI3 (15 mL), transferred onto Si0»
column by a pipette, and used round-bottom flask and pipette were washed with CHCI3 (2 x 5
mL). The crude product was purified by flash column chromatography (50% AcOEt in hexane)
to provide Fmoc-Gly-L-Cys(yM®Mepro)-OMe (4.73 g, 92% yield) as a white solid. A flame-dried
200 mL round-bottom flask equipped with a magnetic stirring bar (Sm-Co) and nitrogen balloon
was charged with Fmoc-Gly-L-Cys(yM&Mepro)-OMe (2.50 g, 5.50 mmol) and DCM (55 mL).
After piperidine (5.5 mL, 55.68 mmol) was added to the mixture at 0 °C, the resulting mixture
was stirred under nitrogen atmosphere at room temperature for 2 h. After completion, the
reaction mixture was concentrated in vacuo with the aid of a rotary evaporator and water bath
without heating. The crude product was then diluted with CHCI3 (15 mL), transferred onto Si0»
column by a pipette, and used round-bottom flask and pipette were washed with CHCI3 (2 x 5
mL). The crude product was purified by flash column chromatography (1-7.5% MeOH in
CHCI) to provide Cyclo(-Gly-L-Cys(yM®Mepro)-) (1.09 g, 99% yield) as a white solid. A flame-
dried 50 mL screw-cap vial equipped with a magnetic stirring bar (Sm-Co) was charged with
commercially avairable Cyclo(-Gly-L-Cys(yM*M¢pro)-) (500 mg, 2.50 mmol), DMAP (61.0 mg,
0.50 mmol), Boc2O (1.90 g, 4.99 mmol), DCM (25 mL), and EtsN (0.28 mL, 2.50 mmol). After
the vial was sealed with screw-cap, the resulting mixture was stirred vigorously at 0 °C to room
temperature for overnight. After completion, the reaction mixture was concentrated in vacuo
with the aid of a rotary evaporator and water bath without heating. The crude product was then
diluted with CHCl; (15 mL), transferred onto SiO; column by a pipette, and used round-bottom
flask and pipette were washed with CHCI3 (2 x 5 mL). The crude product was purified by flash
column chromatography (30-80% AcOEt in hexane) to provide the title compound 5k (666.6 mg,
89% yield) as a white solid.

R = 0.52 (50% AcOEt in hexane). M.p. 154-155 °C. [a]p* = —-55.9 (¢ 1.11, MeOH). 'H NMR
(400 MHz, CDCl3) & 4.60 (dd, J=9.5, 6.3 Hz, 1H, CHCH>SC(CHs)2), 4.59 (d, J = 16.5 Hz, 1H,
CH.), 4.08 (d, J=16.5 Hz, 1H, CH>), 4.11 (d, J = 16.5 Hz, 1H, CH>), 3.43 (d, J = 12.5, 9.5 Hz,
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1H, CHCH>SC(CHzs)), 3.31 (d, J = 12.5, 6.3 Hz, 1H, CHCH>SC(CHz)), 1.90 (s, 3H,
CHCH,SC(CHs)2), 1.84 (s, 3H, CHCH2SC(CHs)2), 1.55 (s, 9H, (CH3);:COCON). 3C NMR (100
MHz, CDCls) & 165.9, 162.0, 149.7, 85.0, 73.2, 65.4, 50.2, 30.1, 29.2, 27.9, 27.8 (3C). IR (thin
film, cm™") 2980, 1768, 1723, 1667, 1415, 1370, 1312, 1282, 1236, 1143, 1071. HRMS (ESI)
calculated for Ci13H20N204SNa [M+Na]*" m/z 323.1042, found, 323.1049.
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9. Properties of peptides 6a—k (Scheme 3)

BOC\HWH\)?\N/H‘/OI‘-BU
O O

Boc-Gly-Gly-L-Ala-Oz-Bu (6aa): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-Gly-Gly-) (5a, 107.1 mg, 0.50
mmol) and H-L-Ala-O#-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 30 °C for 12 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (AcOEt — 10% MeOH in CHCls) to provide the title compound 6aa (163.5 mg,
91% yield) as a white solid with >99:1 er.

R¢=0.30 (10% MeOH in CHCl3). M.p. 30-31 °C. [a]p*® = -23.5 (¢ 1.02, MeOH). '"H NMR (400
MHz, CDCl3) 6 7.16 (br t, J = 5.4 Hz, 1H, NH), 6.95 (br d, J= 7.3 Hz, 1H, NH), 5.50 (br t, J =
5.4 Hz, 1H, (CH3);COCONAH), 4.43 (quin, J = 7.3 Hz, 1H, CHCH3), 4.04 (dd, J = 16.7, 5.4 Hz,
1H, CH>), 3.97 (dd, J = 16.7, 5.4 Hz, 1H, CH>), 3.85 (br d, J = 5.4 Hz, 2H, CH>), 1.46 (s, 9H,
CO,C(CH3)3), 1.45 (s, 9H, (CH3);COCONH), 1.38 (d, J = 7.3 Hz, 3H, CHCHj3). '3C NMR (100
MHz, CDCl3) 6 171.9, 170.1, 168.2, 156.1, 82.0, 80.2, 48.7, 44.2, 42.8, 28.3 (3C), 27.9 (30),
18.1. IR (thin film, cm™) 3309, 2979, 2934, 1731, 1652, 1519, 1454, 1367, 1247, 1146, 1051.
HRMS (ESI) calculated for CisH20N30gNa [M+Na]* m/z 382.1954, found, 382.1963.

H O s-Bu
BOC\N/\I‘(N\)J\N/H‘/OFBU
H H
O O
Boc-Gly-Gly-L-Ile-O#-Bu (6ab): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-Gly-Gly-) (5a, 107.1 mg, 0.50
mmol) and H-L-Ile-Oz-Bu (187.3 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 50 °C for 24 h. The reaction mixture was diluted with

CHClIs (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCl; 12 mL). The reaction mixture was purified directly by flash column
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chromatography (50-100% AcOEt/hexane — 20% MeOH in CHCI;) to provide the title
compound 6ab (186.7 mg, 93% yield) as a white solid with >99:1 dr.

R = 0.68 (AcOEt). M.p. 28-29 °C. [a]p?’ = —41.5 (¢ 1.06, MeOH). '"H NMR (400 MHz, CDCl;)
0 7.08 (br t, J= 5.3 Hz, 1H, NH), 6.81 (br d, J = 8.5 Hz, 1H, NH), 5.41 (br t, J= 5.5 Hz, 1H,
(CH3)3COCONH), 4.47 (dd, J = 8.5, 4.6 Hz, 1H, CHCH(CH3)CH,CH3), 4.04 (dd, J = 16.7, 5.3
Hz, 1H, CH>), 3.99 (dd, J=16.7, 5.3 Hz, 1H, CH>), 3.86 (br d, J = 5.5 Hz, 2H, CH>), 1.95-1.80
(CHCH(CH3)CH2CH3), 1.60-1.35 (m, 1H, CHCH(CH3)CH>CH3), 1.46 (s, 9H, CO2C(CHs)3),
1.45 (s, 9H, (CH3);COCONH), 1.30-1.10 (m, 1H, CHCH(CH3)CH>CH3), 0.92 (t,J = 7.5 Hz, 3H,
CHCH(CH3)CH2CH3), 0.90 (d, J = 6.9 Hz, 3H, CHCH(CH3)CH2CH3). *C NMR (100 MHz,
CDCl) 6 170.7, 170.0, 168.3, 156.0, 82.1, 80.2, 56.9, 44.1, 42.9, 38.0, 28.3 (3C), 28.0 (3C), 25.2,
15.3, 11.7. IR (thin film, cm™) 3304, 2973, 2934, 1731, 1652, 1518, 1456, 1366, 1247, 1143,
1049. HRMS (ESI) calculated for C19H35sN30¢Na [M+Na]" m/z 424.2424, found, 424.2403.

t-BuO
H O
BOC\H/\H/N\)J\H OtBu
O o)

Boc-Gly-Gly-L-Thr(z-Bu)-Oz-Bu (6ac): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-Gly-Gly-) (5a,107.1 mg, 0.50
mmol) and H-L-Thr(z-Bu)-O#-Bu (200.6 mg, 1.0 mmol). After the vial was sealed with screw-cap,
the resulting mixture was stirred vigorously at 60 °C for 12 h. The reaction mixture was diluted
with CHCIl3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (1-10% MeOH in CHCls) to provide a mixture of the title compound 6ac and
H-L-Thr(#-Bu)-O#-Bu. Finally, H-L-Thr(#-Bu)-O¢-Bu was evaporated in vacuo with the aid of an
oil difusion pump to provide 6ac (200.6 mg, 90% yield) as a white solid with >99:1 dr.

R¢=0.59 (AcOEt). M.p. 31-32 °C. [a]p®® = +2.9 (¢ 1.03, MeOH). 'H NMR (400 MHz, CDCl5) &
6.95 (br dd, J=5.3, 5.0 Hz, 1H, NH), 6.53 (br d, J=9.2 Hz, 1H, NH), 5.31 (brt,J=5.3 Hz, 1H,
(CH3);COCONH), 4.36 (dd, J =9.2, 2.1 Hz, 1H, CHCH(CH3)OC(CH3)3), 4.20 (qd, J = 6.2, 2.1
Hz, 1H, CHCH(CH3)OC(CHz3)3), 4.09 (dd, J = 16.8, 5.3 Hz, 1H, CH>), 4.30 (dd, J=16.8, 5.0 Hz,
1H, CH»), 3.87 (br d, J = 5.3 Hz, 2H, CH»), 1.46 (s, 9H, CO.C(CHs);3), 1.45 (s, 9H,
(CH3)3COCONH), 1.16 (s, 9H, CHCH(CH3)OC(CHs)3), 1.16 (d, J = 6.2 Hz, 3H, CHCH3). 13C
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NMR (100 MHz, CDCls) & 169.7, 169.5, 168.7, 155.9, 82.1, 80.1, 73.9, 67.0, 58.4, 44.0, 42.6,
28.6 (3C), 28.2 (3C), 28.0 (3C), 20.9. IR (thin film, cm™) 3340, 2977, 2932, 1723, 1660, 1515,
1506, 1366, 1244, 1147, 1082. HRMS (ESI) calculated for C»H3oN3O7Na [M+Na]" m/z
468.2686, found, 468.2659.

e e
BOC\NWN\)J\N%‘/N\)J\OPBU
Ho D HoLDo

Boc-Gly-Gly-L-Ala-L-Ala-O#-Bu (6ad): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Nd) was charged with Cyclo(-Boc-Gly-Gly-) (Sa, 107.1 mg, 0.50 mmol)
and H-L-Ala-L-Ala-O¢-Bu (216.3 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 50 °C for 48 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (80-100% AcOEt/hexane — 10-20% MeOH in CHCI3) to provide the title
compound 6ad (206.7 mg, 96% yield) as a white solid with >99:1 dr.

R = 0.35 (AcOEt). M.p. 69-70 °C. [a]p* = —48.7 (¢ 1.23, MeOH). '"H NMR (400 MHz, CDCl;)
0 7.75 (br t, J= 4.4 Hz, 1H, NH), 7.52 (br d, J = 7.1 Hz, 1H, NH), 7.41 (br d, J= 7.4 Hz, 1H,
NH), 5.79 (br t, J = 4.4 Hz, 1H, (CH3);COCONH), 4.79 (quin, J = 7.1 Hz, 1H, CHCH;), 4.47
(quin, J=7.4 Hz, 1H, CHCH3), 4.14 (dd, J=17.2, 4.4 Hz, 1H, CH>), 4.06 (dd, J=17.2, 4.4 Hz,
IH, CH>), 398 (d, J = 4.4 Hz, 2H, CH,), 1.45 (s, 9H, CO,C(CH3)3), 1.44 (s, 9H,
(CH3);COCONH), 1.40 (d, J= 7.1 Hz, 3H, CHCH3), 1.37 (d, J= 7.4 Hz, 3H, CHCH3). *C NMR
(100 MHz, CDCl3) 6 171.9, 171.7, 169.8, 168.3, 156.1, 81.7, 79.8, 48.8, 48.6, 43.9, 43.0, 28.3
(30), 27.9 (3C), 19.1, 18.0. IR (thin film, cm™) 3309, 2979, 1730, 1702, 1667, 1634, 1504, 1447,
1366, 1244, 1151. HRMS (ESI) calculated for Ci9H34N4O7Na [M+Na]* m/z 453.2325, found,
453.2295.

e e
BOC\N/\[(N%NJ}(N%OFBU
Ho D Ho L

i-Bu
Boc-Gly-Gly-L-Ala-L-Leu-O#Bu (6ae): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Nd) was charged with Cyclo(-Boc-Gly-Gly-) (Sa, 107.1 mg, 0.50 mmol)
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and H-L-Ala-L-Leu-O¢-Bu (258.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 50 °C for 48 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (80-100% AcOEt/hexane — 10% MeOH in CHCI;) to provide the title
compound 6ae (229.2 mg, 97% yield) as a white solid with >99:1 dr.

Rr = 0.50 (AcOEt). M.p. 135-137 °C. [a]p® = -52.5 (c 1.18, MeOH). 'H NMR (400 MHz,
CDCls) 6 7.58 (br t, J=4.8 Hz, 1H, NH), 7.19 (brd, /= 7.1 Hz, 1H, NH), 7.09 (br d, J= 8.6 Hz,
1H, NH), 5.62 (br t, J = 4.4 Hz, 1H, (CH3);COCONH), 4.73 (quin, J = 7.1 Hz, 1H, CHCH,),
4.45 (td, J= 8.6, 5.1 Hz, 1H, CHCH2CH(CH3)2), 4.05 (d, J = 4.8 Hz, 2H, CH>), 3.96 (dd, J=4.4
Hz, 2H, CH>), 1.75-1.40 (m, 3H, CHCH>CH(CHs)), 1.45 (s, 9H, CO2C(CHx)3), 1.44 (s, 9H,
(CH5);COCONH), 1.40 (d, J="7.1 Hz, 3H, CHCH:), 0.92 (d, J = 6.0 Hz, 3H, CHCH,CH(CH5)z2),
0.91 (d, J = 6.0 Hz, 3H, CHCH,CH(CHj3)2). *C NMR (100 MHz, CDCl3) § 172.0, 171.7, 169.8,
168.2, 156.1, 81.7, 80.0, 51.5, 48.8, 44.0, 42.9, 41.1, 28.3 (3C), 27.9 (3C), 24.8, 22.7, 21.9, 18.9.
IR (thin film, cm™") 3297, 2974, 1727, 1702, 1667, 1637, 1505, 1453, 1366, 1247, 1149. HRMS
(ESI) calculated for C22H40N4O7Na [M+Na]" m/z 495.2795, found, 495.2768.

@)
H
BOC\N/k[(N\._)]\NJ\H/Ot-BU
Ho = H o

Boc-L-Ala-L-Ala-L-Ala-Oz-Bu (6ba, CAS No. 2249882-15-1)%: A flame-dried 5.0 mL screw-
cap vial equipped with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-L-Ala-L-
Ala-) (5b, 121.1 mg, 0.50 mmol) and H-L-Ala-O#-Bu (145.2 mg, 1.0 mmol). After the vial was
sealed with screw-cap, the resulting mixture was stirred vigorously at 30 °C for 24 h. The
reaction mixture was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette,
and used vial and pipette were washed with CHCI3 (12 mL). The reaction mixture was purified
directly by flash column chromatography (1-10% MeOH in CHCI3) to provide a mixture of the
title compound 6ba and H-L-Ala-Oz-Bu. Finally, H-L-Ala-Ot-Bu was evaporated in vacuo with
the aid of an oil rotary vacuum pump to provide 6ba (158.9 mg, 82% yield) as a white solid with
>99:1 dr.
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Re = 0.68 (AcOEt). M.p. 180-182 °C. 'H NMR (400 MHz, CDCls) 5 6.89 (br d, J = 6.8 Hz, 1H,
NH), 6.87 (br d, J = 7.1 Hz, 1H, NH), 5.20 (br d, J = 7.1 Hz, 1H, (CH3);COCONH), 4.53 (quin,
J = 6.8 Hz, 1H, CHCH3), 4.42 (quin, J = 7.1 Hz, 1H, CHCH3), 4.20 (br quin, 1H, CHCHs), 1.46
(s, 9H, CO.C(CHs)3), 1.44 (s, 9H, (CH3)sCOCONH), 1.39 (d, J = 6.8 Hz, 3H, CHCH3), 1.36 (d,
J=7.1Hz, 3H, CHCH5), 1.36 (d, J= 7.1 Hz, 3H, CHCHs). '*C NMR (100 MHz, CDCls) & 172.5,
171.8, 171.4, 155.5, 81.9, 80.1, 50.1, 48.7, 48.7, 28.3 (3C), 27.9 (3C), 18.5 (2C), 18.3. IR (thin
film, cm™") 3309, 2977, 1737, 1674, 1637, 1516, 1454, 1368, 1251, 1151, 1050.

i-Pr
Boc. Jﬁ( \)k /H(OtBu

Boc-L-Ala-L-Ala-L-Val-Oz-Bu (6bb, CAS No. 2249882-18-4)%: A flame-dried 5.0 mL screw-
cap vial equipped with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-L-Ala-L-
Ala-) (5b, 121.1 mg, 0.50 mmol) and H-L-Val-O¢-Bu (173.3 mg, 1.0 mmol). After the vial was
sealed with screw-cap, the resulting mixture was stirred vigorously at 50 °C for 48 h. The
reaction mixture was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette,
and used vial and pipette were washed with CHCI3 (12 mL). The reaction mixture was purified
directly by flash column chromatography (10-100% AcOEt in hexane) to provide the title
compound 6bb (191.1 mg, 92% yield) as a white solid with >99:1 dr.

R = 0.63 (80% AcOEt in hexane). M.p. 73-75 °C. 'H NMR (400 MHz, CDCl3) 8 6.93 (br d, J=
7.1 Hz, 1H, NH), 6.86 (br d, J= 8.7 Hz, 1H, NH), 5.26 (br d, J="7.1 Hz, 1H, (CH3);COCONH),
4.58 (quin, J= 7.1 Hz, 1H, CHCH3), 4.40 (dd, J= 8.7, 4.6 Hz, 1H, CHCH(CH3)2), 4.22 (br quin,
J="1.1 Hz, 1H, CHCH3), 2.25-2.10 (m, 1H, CHCH(CH3)2), 1.47 (s, 9H, CO.C(CH3)3), 1.44 (s,
9H, (CH5);COCONH), 1.39 (d, /= 7.1 Hz, 3H, CHCH:), 1.35 (d, /= 7.1 Hz, 3H, CHCH;), 0.91
(dd, J = 7.1 Hz, 3H, CHCH(CHs)2), 0.90 (dd, J = 7.1 Hz, 3H, CHCH(CH3)2). *C NMR (100
MHz, CDCl3) 6 172.6, 171.8, 170.6, 155.4, 81.9, 80.0, 57.5, 50.0, 48.8, 31.2, 28.3 (3C), 28.0
(30), 18.8, 18.5, 18.1, 17.5. IR (thin film, cm™) 3281, 2977, 1706, 1641, 1505, 1453, 1391, 1366,
1312, 1225, 1151.
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Ot-Bu

BOC\”/HW/HE)?\” Ot-Bu
o - 0]

Boc-L-Ala-L-Ala-L-Tyr(#Bu)-Oz-Bu (6bc): A flame-dried 5.0 mL screw-cap vial equipped
with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-L-Ala-L-Ala-) (5b, 121.1 mg,
0.50 mmol) and H-L-Tyr(z-Bu)-Oz-Bu (205.3 mg, 1.0 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at 50 °C for 24 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (30—-100% AcOEt in hexane) to provide the title compound 6be¢ (222.2
mg, 83% yield) as a white solid with >99:1 dr.

R = 0.57 (80% AcOEt in hexane). M.p. 60-62 °C. [a]p?? = -23.4 (¢ 1.07, MeOH). 'H NMR
(400 MHz, CDCl3) & 7.10-7.00 (m, 2H, CHCH2CsHsOC(CH3)3), 6.95-6.85 (m, 2H,
CHCHC¢H4sOC(CH3)3), 6.82 (br d, J = 7.1 Hz, 1H, NH), 6.67 (br d, J = 6.1 Hz, 1H, NH), 5.15
(brd,J=7.1 Hz, 1H, (CH3);COCONH), 4.75-4.60 (m, 1H, CHCH3), 4.48 (quin, J= 7.1 Hz, 1H,
CHCH3), 4.254.10 (m, 1H, CHCH>CsH4OC(CH3)3), 3.05 (dd, J = 13.9, 5.8 Hz, 1H,
CHCH>C¢H4OC(CH3)3), 3.00 (dd, J = 13.9, 6.3 Hz, 1H, CHCH>CsH4OC(CH3)3), 1.45 (s, 9H,
CO2C(CH3)3), 1.37 (s, 9H, (CH3);COCONH), 1.34 (d, J = 7.1 Hz, 6H, CHCH3 and CHCHa),
1.32 (s, 9H, CHCH,CsH4OC(CHs)3). *C NMR (100 MHz, CDCls) 6 172.4, 171.3, 170.2, 155.5,
154.3, 130.9, 129.9 (2C), 124.0 (2C), 82.3, 80.1, 78.3, 53.7, 50.0, 48.8, 37.4, 28.8 (3C), 28.3
(30), 27.9 (3C), 18.3 (2C). IR (thin film, cm") 3286, 2977, 2931, 1704, 1637, 1504, 1446, 1364,
1234, 1152, 1047. HRMS (ESI) calculated for C2sH4sN3O7Na [M+Na]" m/z 558.3155, found,
558.3136.

O
Bn
Boc.. N -
oc H/H\/ \)km/'\(OtBu
@) @)

Boc-L-Ala-Bn-Gly-L-Ala-O#-Bu (6¢a): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-L-Ala-Bn-Gly-) (Sc¢, 159.2 mg, 0.50
mmol) and H-L-Ala-O#-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
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resulting mixture was stirred vigorously at 50 °C for 24 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (10-80% AcOEt in hexane) to provide the title compound 6ca (220.2 mg, 95%
yield, ratio of rotamers = 60:40) as a white solid with >99:1 dr.

R = 0.55 (50% AcOEt in hexane). M.p. 38-40 °C. [a]p** = —13.0 (¢ 1.00, MeOH). 'H NMR
(400 MHz, CDCl3) 6 7.45 (br d, J = 7.2 Hz, 1H x 40/100, NH), 7.40-7.15 (m, SH, CsH5sCH2N),
6.85 (br d, J=7.2 Hz, 1H x 60/100, NH), 5.29 (brd, /= 7.1 Hz, 1H x 60/100, (CH3)sCOCONH),
5.20 (br d, J = 7.1 Hz, 1H x 40/100, (CH3);COCONH), 4.95-4.20 (m, 4H + 1H x 60/100,
CHCH3, CsHsCHaN, CHa, and CHCH3), 4.03 (d, J = 18.1 Hz, 1H x 60/100, CH>), 3.98 (d, J =
18.1 Hz, 1H x 60/100, CH>), 3.84 (d, J = 16.3, 1H x 40/100, CH>), 1.47 (s, 9H x 60/100,
CO2C(CHs)3), 1.43 (s, 18H x 40/100, (CH3);COCONH and CO>C(CHs)3), 1.42 (s, 9H x 60/100,
(CH3)3sCOCONH), 1.36 (d, J= 7.2 Hz, 3H x 60/100, CHCH3), 1.34 (d, J = 7.2 Hz, 3H x 40/100,
CHCHs), 1.29 (d, J=17.1 Hz, 3H x 40/100, CHCH5), 1.24 (d, J = 7.1 Hz, 3H x 60/100, CHCH3).
13C NMR (100 MHz, CDCl3) 6 174.3 (1C x 60/100), 173.7 (1C x 40/100), 171.8 (1C x 60/100),
171.5 (1C x 40/100), 167.8 (1C x 60/100), 167.6 (1C x 40/100), 156.0 (1C x 40/100), 155.4 (1C
x 60/100), 136.4 (1C x 40/100), 135.6 (1C x 60/100), 128.9 (2C x 60/100), 128.6 (2C x 40/100),
128.5 (1C x 60/100), 128.0 (2C x 40/100), 127.7 (1C x 40/100), 126.9 (2C x 60/100), 81.8 (1C x
60/100), 81.5 (1C x 40/100), 80.2 (1C x 60/100), 79.9 (1C x 40/100), 52.0 (1C x 60/100), 50.8
(1C x 40/100), 50.5 (1C x 40/100), 49.7 (1C x 60/100), 48.9 (1C x 40/100), 48.6 (1C x 60/100),
46.9 (1C x 40/100), 46.3 (1C x 60/100), 28.3 (3C x 60/100), 28.2 (3C x 40/100), 27.9 (3C x
60/100), 27.9 (3C x 40/100), 18.3 (1C x 40/100), 18.2 (1C x 60/100), 17.3 (1C x 60/100), 17.1
(1C x 40/100). IR (thin film, cm™) 3292, 2977, 2932, 1732, 1686, 1645, 1520, 1452, 1366, 1222,
1147. HRMS (ESI) calculated for C24H37N306Na [M+Na]" m/z 486.2580, found, 486.2563.

Bn O SMe
BOC\N/H(N\)J\N OtBu
H o H o

Boc-L-Ala-Bn-Gly-L-Met-Oz-Bu (6¢cb): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-L-Ala-Bn-Gly-) (Sc¢, 159.2 mg, 0.50
mmol) and H-L-Met-O#-Bu (205.3 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
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resulting mixture was stirred vigorously at 50 °C for 24 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (30-80% AcOEt in hexane) to provide the title compound 6¢cb (251.3 mg, 96%
yield, ratio of rotamers = 60:40) as a white solid with >99:1 dr.

R¢ = 0.36 (50% AcOEt in hexane). M.p. 29-30 °C. [a]p** = -21.2 (¢ 1.18, MeOH). 'H NMR
(400 MHz, CDCl3) 6 7.60 (br d, J = 7.8 Hz, 1H x 40/100, NH), 7.40-7.15 (m, SH, CsHsCH2N),
6.88 (br d, /="7.3 Hz, 1H x 60/100, NH), 5.33 (brd, /= 6.6 Hz, 1H x 60/100, (CH3)sCOCONH),
5.20 (brd, J= 6.9 Hz, 1H x 40/100, (CH3); COCONH), 4.90-4.40 (m, 4H, CHCH3, CsHsCH:2N,
and CHCH>CH,SCH3), 4.22 (d, J = 15.8 Hz, 1H x 60/100, CH>), 4.02 (s, 1H x 40/100, CH>),
4.01 (s, 1H x 40/100, CH»), 3.87 (d, J = 15.8, 1H x 60/100, CH>), 2.55-2.35 (m, 2H,
CHCH,CH>SCH3), 2.20-2.00 (m, 1H, CHCH>CH>SCH3), 2.09 (s, 3H, CHCHCH,>SCHj5), 2.00—
1.85 (m, 1H, CHCH>CH,SCH3), 1.48 (s, 9H x 60/100, CO,C(CHs)3), 1.44 (s, 9H x 40/100,
CO2C(CH5)3), 1.43 (s, 9H x 40/100, (CH3);COCONH), 1.43 (s, 9H x 60/100, (CH3);COCONH),
1.35 (d, J= 6.9 Hz, 3H x 40/100, CHCH3), 1.28 (d, J = 6.6 Hz, 3H x 60/100, CHCH3). *C NMR
(100 MHz, CDCl3) 6 174.2 (1C x 60/100), 173.6 (1C x 40/100), 170.6 (1C x 60/100), 170.5 (1C
x 40/100), 168.2 (1C x 40/100), 168.1 (1C x 60/100), 156.1 (1C x 60/100), 155.3 (1C x 40/100),
136.3 (1C x 40/100), 135.5 (1C x 60/100), 129.0 (2C x 60/100), 128.7 (2C x 40/100), 128.4 (1C
x 60/100), 128.0 (2C x 40/100), 127.8 (1C x 40/100), 127.0 (2C x 60/100), 82.3 (1C x 60/100),
81.9 (1C x 40/100), 80.3 (1C x 40/100), 79.9 (1C x 60/100), 52.6 (1C x 40/100), 52.1 (1C x
60/100), 50.4 (1C x 60/100), 50.7 (1C x 40/100), 50.4 (1C x 40/100), 49.8 (1C x 60/100), 46.9
(1C x 60/100), 46.3 (1C x 40/100), 31.9 (1C x 60/100), 30.6 (1C x 40/100), 30.4 (1C x 40/100),
30.0 (1C x 60/100), 28.3 (3C x 60/100), 28.3 (3C x 40/100), 28.0 (3C x 60/100), 27.9 (3C x
40/100), 18.6 (1C x 60/100), 17.3 (1C x 40/100), 15.5 (1C x 60/100), 15.4 (1C x 40/100). IR
(thin film, cm™) 3207, 2979, 2931, 1682, 1651, 1645, 1518, 1447, 1366, 1226, 1151. HRMS
(ESI) calculated for C26H41N30sSNa [M+Na]" m/z 546.2614, found, 546.2622.

NHBoc

@)
Bn
BOC\H%NJ]\H Ot-Bu
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Boc-L-Ala-Bn-Gly-L-Lys(Boc)-Oz-Bu (6cc): A flame-dried 5.0 mL screw-cap vial equipped
with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-L-Ala-Bn-Gly-) (Sc¢, 159.2
mg, 0.50 mmol) and H-L-Lys(Boc)-O#-Bu (302.4 mg, 1.0 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at 50 °C for 24 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (30-100% AcOEt in hexane) to provide the title compound 6cc (304.1
mg, 98% yield, ratio of rotamers = 60:40) as a white solid with >99:1 dr.

Rf = 0.29 (50% AcOEt in hexane). M.p. 44-45 °C. [a]p®® = -28.0 (¢ 1.18, MeOH). 'H NMR
(400 MHz, CDCI3) 6 7.50-7.20 (m, SH + 1H x 40/100, C¢HsCH>N and NH), 6.73 (br d, J= 6.9
Hz, 1H x 60/100, NH), 5.45 (br d, /= 4.8 Hz, 1H x 60/100, (CH3)3COCONH), 5.26 (brd, J=17.4
Hz, 1H x 40/100, (CH3);COCONH), 5.10-4.25 (m, S5H, CHCHs, CsHsCH:N, and
CHCH>CH>CH>CH2NHCO,C(CH3)3), 4.16 (d, J = 15.7 Hz, 1H x 60/100, CH>), 4.05 (d, J=17.9
Hz, 1H x 40/100, CH>), 3.98 (d, J = 17.9 Hz, 1H x 40/100, CH>), 3.85 (d, J = 15.7 Hz, 1H x
60/100, CH»), 3.20-3.00 (m, 2H, CHCH>CH>CH,CH>NHCO>C(CH3)3), 1.90-1.70 (m, 1H,
CHCH>CH>CH>CH,NHCO,C(CH3)3), 1.70-1.55 (m, 1H, CHCH>CH,CH>,CH>2NHCO,C(CH3)3),
1.55-1.20 (m, 4H, CHCH.CH>CH>,CH>NHCO>C(CH3)3), 1.46 (s, 9H x 60/100, CO.C(CHs)3),
1.44 (s, 9H x 40/100, CO.C(CHz3)3), 1.43 (s, 18H x 40/100, (CH3)3COCONH and
CHCH,CH2CH2CH,NHCO,C(CHs)3), 1.42 (s, 18H x 60/100, (CH3);COCONH and
CHCH,CH,>CH>CH>NHCO,C(CHs)3), 1.35 (d, J = 6.9 Hz, 3H x 40/100, CHCH:), 1.28 (d, J =
6.9 Hz, 3H x 60/100, CHCH3). '3C NMR (100 MHz, CDCl3) 8 174.5 (1C x 40/100), 173.7 (1C x
60/100), 171.0 (1C x 60/100), 170.0 (1C x 40/100), 168.0 (1C x 40/100), 167.8 (1C x 60/100),
156.0 (1C x 60/100), 155.9 (1C x 40/100), 155.3, 136.3 (1C x 40/100), 135.5 (1C x 60/100),
129.0 (2C x 60/100), 128.6 (2C x 40/100), 128.3 (1C x 60/100), 128.0 (2C x 40/100), 127.6 (1C
x 40/100), 127.0 (2C x 60/100), 81.9 (1C x 60/100), 81.8 (1C x 40/100), 80.1 (1C x 40/100),
79.8 (1C x 60/100), 79.0, 53.1 (1C x 40/100), 52.3 (1C x 60/100), 52.3 (1C x 60/100), 50.4 (1C x
40/100), 50.3 (1C x 60/100), 50.0 (1C x 40/100), 40.1 (1C x 40/100), 40.0 (1C x 60/100), 31.8
(1C x 60/100), 31.0 (1C x 40/100), 29.5 (1C x 40/100), 29.2 (1C x 60/100), 28.4 (3C x 60/100),
28.3 (3C), 28.2 (3C x 40/100), 28.0 (3C x 60/100), 27.9 (3C x 40/100), 22.8 (1C x 40/100), 22.1
(1C x 60/100), 18.6 (1C x 60/100), 17.6 (1C x 40/100). IR (thin film, cm™) 3321, 2977, 2932,
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1682, 1651, 1517, 1454, 1365, 1247, 1156, 1027. HRMS (ESI) calculated for C32Hs2N4OgNa
[M+Na]" m/z 643.3683, found, 643.3648.

O
Bn O ¢Ot-8u
Boc\N/H}/NJ]\N Ot-Bu
0 H o

Boc-L-Ala-Bn-Gly-L-Asp(z-Bu)-Oz-Bu (6¢d): A flame-dried 5.0 mL screw-cap vial equipped
with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-L-Ala-Bn-Gly-) (Sc¢, 159.2
mg, 0.50 mmol) and H-L-Asp(#-Bu)-O¢-Bu (245.3 mg, 1.0 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at 50 °C for 24 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (30-80% AcOEt in hexane) to provide the title compound 6cd (259.3
mg, 92% yield, ratio of rotamers = 60:40) as a white solid with >99:1 dr.

Rf = 0.36 (50% AcOEt in hexane). M.p. 4041 °C. [a]p?' = -25.2 (¢ 1.11, MeOH). 'H NMR
(400 MHz, CDCl3) 6 7.40-7.15 (m, SH + 1H x 40/100, CsHsCH>N and NH), 6.98 (br d, J = 8.3
Hz, 1H x 60/100, NH), 5.51 (br d, J= 6.6 Hz, 1H x 60/100, (CH3)3sCOCONH), 5.31 (brd, /= 6.8
Hz, 1H x 40/100, (CH3);COCONH), 4.90-4.40 (m, 4H, CHCHs, CsHsCH:N, and
CHCH>CO-C(CH3)3), 4.20 (d, J=18.2, 1H x 40/100, CH>), 4.03 (d, /= 15.9, 1H x 60/100, CH>),
3.97 (d, J=15.9, 1H x 60/100, CH>), 3.86 (d, J = 18.2, 1H x 40/100, CH>), 2.85 (dd, J = 17.0,
4.6 Hz, 1H x 60/100, CHCH>CO-C(CH3)3), 2.82 (dd, J = 17.0, 4.6 Hz, 1H x 40/100,
CHCH>CO,C(CH3)3), 2.71 (dd, J=17.0, 4.6 Hz, 1H x 40/100, CHCH>CO»C(CH3)3), 2.69 (dd, J
=17.0, 4.6 Hz, 1H x 60/100, CHCH>CO>C(CH3)3), 1.46 (s, 18H x 40/100, CHCH>CO2C(CHs)3
and COC(CHs)3), 1.45 (s, 18H x 60/100, CHCH2CO>C(CH3)3 and CO,C(CHs)3), 1.43 (s, 9H x
40/100, (CH3)3COCONH), 1.43 (s, 9H x 60/100, (CH3);COCONH), 1.35 (d, J = 6.6 Hz, 3H x
60/100, CHCH3), 1.35 (d, J = 6.8 Hz, 3H x 40/100, CHCHs). '3*C NMR (100 MHz, CDCl;3) &
173.9 (1C x 40/100), 173.9 (1C x 60/100), 171.1 (1C x 60/100), 170.0 (1C x 40/100), 169.4 (1C
x 60/100), 169.3 (1C x 30/100), 167.8 (1C x 60/100), 167.5 (1C x 40/100), 155.6 (1C x 40/100),
155.1 (1C x 60/100), 136.1 (1C x 40/100), 135.3 (1C x 60/100), 128.6 (2C x 60/100), 128.6 (2C
x 40/100), 128.2 (1C x 60/100), 128.0 (2C x 40/100), 127.6 (1C x 40/100), 127.1 (2C x 60/100),
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82.3 (1C x 40/100), 82.2 (1C x 60/100), 81.5, 79.9 (1C x 40/100), 79.6 (1C x 60/100), 51.8 (1C x
60/100), 49.9 (1C x 40/100), 49.8 (1C x 40/100), 49.4 (1C x 40/100), 49.0 (1C x 60/100), 49.0
(1C x 60/100), 46.5 (1C x 40/100), 46.4 (1C x 60/100), 37.3 (1C x 60/100), 37.1 (1C x 40/100),
28.3 (3C x 60/100), 28.3 (3C x 40/100), 28.0 (3C), 27.9 (3C), 19.0 (1C x 60/100), 18.2 (1C x
40/100). IR (thin film, cm™") 3311, 2979, 2934, 1731, 1682, 1651, 1515, 1454, 1366, 1246, 1149.
HRMS (ESI) calculated for C29H4sN30gNa [M+Na]* m/z 586.3104, found, 586.3074.

@)
Bn
BOC\HJ\H/N\)J\H%N/OMG
0 0

Boc-L-Ala-Bn-Gly-L-Ala-OMe (6¢e): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-L-Ala-Bn-Gly-) (Sc¢, 159.2 mg, 0.50
mmol), H-L-Ala-OMe*HCI (154.7 mg, 1.5 mmol), and EtsN (0.21 mL, 1.5 mmol). After the vial
was sealed with screw-cap, the resulting mixture was stirred vigorously at 50 °C for 24 h. The
reaction mixture was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette,
and used vial and pipette were washed with CHCI3 (12 mL). The reaction mixture was purified
directly by flash column chromatography (50-80% AcOEt in hexane) to provide the title
compound 6¢ce (200.3 mg, 95% yield, ratio of rotamers = 64:36) as a white solid with >99:1 dr.

R = 0.69 (AcOEt). M.p. 31-33 °C. [a]p*' =-21.8 (¢ 1.01, MeOH). '"H NMR (400 MHz, CDCl;)
0 7.64 (brd, J= 7.4 Hz, 1H x 36/100, NH), 7.40-7.20 (m, 5H, CsH5sCH2N), 6.90 (br d, J = 7.4
Hz, 1H x 64/100, NH), 5.26 (br d, /= 6.6 Hz, 1H x 64/100, (CH3)3sCOCONH), 5.20 (brd, /= 6.9
Hz, 1H x 36/100, (CH3);COCONH), 4.87 (d, J=16.4 Hz, 1H x 36/100, CH>), 4.70-4.30 (m, 4H,
CHCH3, CsHsCH:N, and CHCH3), 4.07 (d, J=17.9 Hz, 1H x 64/100, CH>), 3.95 (d, J=17.9 Hz,
1H x 64/100, CH>), 3.83 (d, J = 16.4 Hz, 1H x 36/100, CH>), 3.75 (s, 3H x 64/100, CO.CH3),
3.69 (s, 3H x 36/100, CO.CH3), 1.42 (s, 9H x 64/100, (CH3);COCONH), 1.40 (s, 9H x 36/100,
(CH3)3sCOCONH), 1.35 (d, J= 6.6 Hz, 3H x 64/100, CHCH3), 1.31 (d, J = 7.3 Hz, 3H x 64/100,
CHCHj3), 1.24 (d, J= 6.9 Hz, 6H x 36/100, CHCH3). '*C NMR (100 MHz, CDCl3) & 174.3 (1C x
64/100), 173.6 (1C x 36/100), 173.1 (1C x 64/100), 172.8 (1C x 36/100), 168.1 (1C x 64/100),
167.9 (1C x 36/100), 156.1 (1C x 64/100), 155.5 (1C x 36/100), 136.5 (1C x 36/100), 135.6 (1C
x 64/100), 129.0 (2C x 64/100), 128.6 (2C x 36/100), 128.5 (1C x 64/100), 128.0 (2C x 36/100),
127.7 (1C x 36/100), 126.9 (2C x 64/100), 80.2 (1C x 36/100), 79.9 (1C x 64/100), 52.4 (1C x
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64/100), 52.2 (1C x 36/100), 51.9 (1C x 64/100), 50.9 (1C x 36/100), 50.6 (1C x 36/100), 49.6
(1C x 64/100), 48.2 (1C x 36/100), 48.0 (1C x 64/100), 47.0 (1C x 64/100), 46.3 (1C x 36/100),
28.3 (3C x 64/100), 28.2 (3C x 36/100), 18.2 (1C x 36/100), 17.9 (1C x 64/100), 17.2 (1C x
64/100), 16.9 (1C x 36/100). IR (thin film, cm™) 3302, 2983, 2930, 1744, 1686, 1643, 1524,
1450, 1366, 1212, 1157. HRMS (ESI) calculated for C21H3N3OsNa [M+Na]® m/z 444.2111,
found, 444.2069.

Et Bn @)
Boc.. -
oc H)YN¢&NJYOILBU
0 0

Boc-L-Abu-Bn-Gly-L-Ala-OzBu (6da): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-L-Abu-Bn-Gly-) (5d, 166.2 mg,
0.50 mmol) and H-L-Ala-O#-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap,
the resulting mixture was stirred vigorously at 50 °C for 48 h. The reaction mixture was diluted
with CHCIl3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (10-100% AcOEt in hexane) to provide the title compound 6da (226.9 mg,
95% yield, ratio of rotamers = 60:40) as a white solid with >99:1 dr.

R = 0.50 (50% AcOEt in hexane). M.p. 41-42 °C. [a]p®® = —-13.9 (¢ 1.01, MeOH). 'H NMR
(400 MHz, CDCl3) 6 7.41 (br d, J= 7.1 Hz, 1H x 40/100, NH), 7.40-7.20 (m, SH, CsHsCH2N),
6.76 (br d, J="7.1 Hz, 1H x 60/100, NH), 5.25 (brd, /= 7.6 Hz, 1H x 60/100, (CH3)sCOCONH),
5.11 (br d, J = 7.6 Hz, 1H x 40/100, (CH3);COCONH), 4.90-4.20 (m, 3H, CHCH>CH3 and
CsHsCH>N), 4.43 (quin, J = 7.1 Hz, 1H x 60/100, CHCH3), 4.30 (quin, J = 7.1 Hz, 1H x 40/100,
CHCH3), 4.14 (d, J = 15.7 Hz, 1H x 40/100, CH>), 4.07 (d, /= 17.6 Hz, 1H x 60/100, CH>), 3.98
(d, J=17.6 Hz, 1H x 60/100, CH>), 3.93 (d, J = 15.7 Hz, 1H x 40/100, CH>), 1.90-1.50 (m, 2H,
CHCH>CH3), 1.47 (s, 9H x 60/100, COC(CH3)3), 1.44 (s, 9H x 40/100, CO.C(CHz)3), 1.44 (s,
9H x 60/100, (CH3);COCONH), 1.43 (s, 9H x 40/100, (CH3);COCONH), 1.36 (d, J = 7.1 Hz,
3H x 60/100, CHCHs), 1.30 (d, J = 7.1 Hz, 3H x 40/100, CHCH3), 0.98 (t, J = 7.4 Hz, 3H x
40/100, CHCH2CHs), 0.89 (t, J = 7.4 Hz, 3H x 60/100, CHCH,CH3). '3*C NMR (100 MHz,
CDCls) & 173.7 (1C x 60/100), 173.1 (1C x 40/100), 171.8 (1C x 60/100), 171.6 (1C x 40/100),
167.8 (1C x 60/100), 167.6 (1C x 40/100), 156.3 (1C x 40/100), 155.7 (1C x 60/100), 136.5 (1C
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x 40/100), 135.6 (1C x 60/100), 128.9 (2C x 60/100), 128.6 (2C x 40/100), 128.5 (1C x 60/100),
128.0 (2C x 40/100), 127.6 (1C x 40/100), 127.2 (2C x 60/100), 81.8 (1C x 60/100), 81.5 (1C x
40/100), 80.1 (1C x 60/100), 79.7 (1C x 40/100), 52.2 (1C x 40/100), 52.1 (1C x 60/100), 51.6
(1C x 60/100), 50.7 (1C x 40/100), 50.2 (1C x 40/100), 49.5 (1C x 60/100), 49.0 (1C x 40/100),
48.6 (1C x 60/100), 28.3 (3C x 40/100), 28.2 (3C x 60/100), 27.9 (3C x 60/100), 27.9 (3C x
40/100), 26.0 (1C x 60/100), 25.2 (1C x 40/100), 18.3 (1C x 60/100), 17.3 (1C x 40/100), 10.0
(1C x 40/100), 9.8 (1C x 60/100). IR (thin film, cm™) 3297, 2973, 2936, 1733, 1686, 1640, 1522,
1451, 1366, 1218, 1146. HRMS (ESI) calculated for CosH39N3OsNa [M+Na]" m/z 500.2737,
found, 500.2750.

O.__OtBu

B g O
Boc\N)}(N\)kN Ot-Bu
0 0

Boc-L-Abu-Bn-Gly-L-Glu(#~-Bu)-Oz-Bu (6db): A flame-dried 5.0 mL screw-cap vial equipped
with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-L-Abu-Bn-Gly-) (5d, 166.2
mg, 0.50 mmol) and H-L-Glu(#-Bu)-Oz-Bu (259.3 mg, 1.0 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at 50 °C for 48 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (30-40% AcOEt in hexane) to provide the title compound 6db (245.6
mg, 83% yield, ratio of rotamers = 65:35) as a white solid with >99:1 dr.

R = 0.20 (30% AcOEt in hexane). M.p. 28-30 °C. [a]p?’ = -21.6 (¢ 1.02, MeOH). 'H NMR
(400 MHz, CDCl3) 6 7.54 (br d, J = 7.8 Hz, 1H x 35/100, NH), 7.40-7.20 (m, SH, CsH5sCH2N),
6.78 (br d, /=8.0 Hz, 1H x 65/100, NH), 5.32 (brd, /= 7.6 Hz, 1H x 65/100, (CH3)sCOCONH),
5.14 (br d, J = 7.6 Hz, 1H x 35/100, (CH3);COCONH), 4.854.30 (m, 4H, CHCH,CH3,
CsHsCH>N, and CHCH>CH2CO2C(CH3)3), 4.06 (d, J = 15.6 Hz, 1H x 35/100, CH>), 4.03 (s, 2H
x 65/100, CH»), 395 (d, J = 156 Hz, 1H x 35/100, CH), 2.40-2.00 (m, 3H,
CHCH>CH>CO>C(CH3)3), 2.00-1.55 (m, 3H, CHCH>CH3 and CHCH>CH>CO>C(CH3)3), 1.47 (s,
9H x 65/100, CO2C(CH3)3), 1.45 (s, 9H x 65/100, CHCH2CH2CO,C(CHs)3), 1.44 (s, 9H,
(CH3)sCOCONH), 143 (s, 9H x 35/100, CO;C(CH3)3), 1.43 (s, 9H x 35/100,
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CHCH,CH,CO,C(CHs)3), 0.98 (t, J=7.5 Hz, 3H x 35/100, CHCH,CHs), 0.90 (t, J = 7.5 Hz, 3H
x 65/100, CHCH,CHz). '*C NMR (100 MHz, CDCls) § 173.6 (1C x 65/100), 173.0 (I1C x
35/100), 172.0 (1C x 65/100), 172.0 (1C x 35/100), 170.7 (1C x 65/100), 170.5 (1C x 35/100),
168.2 (1C x 35/100), 168.2 (1C x 65/100), 156.4 (1C x 35/100), 155.5 (1C x 65/100), 136.4 (1C
x 35/100), 135.5 (1C x 65/100), 128.9 (2C x 65/100), 128.7 (2C x 35/100), 128.4 (1C x 65/100),
128.0 (2C x 35/100), 127.7 (1C x 35/100), 127.3 (2C x 65/100), 82.2 (1C x 65/100), 81.9 (1C x
35/100), 80.6 (1C x 35/100), 80.6 (1C x 35/100), 80.2 (1C x 35/100), 79.7 (1C x 65/100), 52.8
(1C x 35/100), 52.2 (1C x 35/100), 52.1 (1C x 65/100), 52.1 (1C x 65/100), 51.6 (1C x 65/100),
50.5 (1C x 65/100), 5fD-0.1 (1C x 35/100), 49.5 (1C x 65/100), 31.8 (1C x 35/100), 31.4 (1C x
65/100), 28.3 (3C), 28.0 (3C), 28.0 (3C), 27.7 (1C x 65/100), 26.5 (1C x 35/100), 26.2 (1C x
65/100), 25.2 (1C x 35/100), 10.0 (1C x 35/100), 9.8 (1C x 65/100). IR (thin film, cm™) 3202,
2975, 2931, 1730, 1693, 1645, 1518, 1453, 1366, 1246, 1148. HRMS (ESI) calculated for
C31H49N305Na [M+Na]" m/z 614.3417, found, 614.3405.

~_NH
Et Bn @)
BOC\N/H(N\)]\N Ot-Bu
H o H o

Boc-L-Abu-Bn-Gly-L-Trp-O#Bu (6dc): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Nd) was charged with Cyclo(-Boc-L-Abu-Bn-Gly-) (5d, 166.2 mg, 0.50
mmol) and H-L-Trp-O#-Bu (260.3 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 50 °C for 48 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (30-80% AcOEt in hexane) to provide the title compound 6dc (272.7 mg, 92%
yield, ratio of rotamers = 60:40) as a white solid with >99:1 dr.

R = 0.47 (50% AcOEt in hexane). M.p. 60-62 °C. [a]p*® = +3.6 (¢ 1.12, MeOH). 'H NMR (400
MHz, CDCl3) ¢ 8.41 (br s, 1H x 60/100, CHCH,CCHNHCCHCHCHCHC), 8.37 (br s, 1H x
40/100, CHCH,CCHNHCCHCHCHCHC), 7.62 (br d, J= 7.8 Hz, 1H x 40/100, NH), 7.58 (br d,
J = 7.8 Hz, IH x 60/100, NH), 7.40-6.90 (m, 9H + 1H x 40/100, CsHsCH>N and
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CHCH,CCHNHCCHCHCHCHC), 6.60 (br d, J = 78 Hz, 1H x 60/100,
CHCH;CCHNHCCHCHCHCHC), 5.34 (br d, J = 8.0 Hz, 1H x 60/100, (CH3);COCONH), 5.23
(br d, J = 7.3 Hz, 1H x 40/100, (CH3);COCONH), 4.85-3.60 (m, 6H, CHCH,CH3, CsHsCH:N,
and CH»), 3.41 (d, J=14.7, 5.0 Hz, 1H x 40/100, CHCH>,CCHNHCCHCHCHCHC), 3.30 (d, J =
14.7, 5.5 Hz, 1H x 60/100, CHCH,CCHNHCCHCHCHCHC), 3.24 (d, J = 14.7, 6.4 Hz, 1H x
60/100, CHCH>CCHNHCCHCHCHCHC), 3.18 (d, J = 14.7, 89 Hz, 1H x 40/100,
CHCH>.CCHNHCCHCHCHCHC), 1.80-1.30 (m, 2H, CHCH>CH3), 1.47 (s, 9H x 40/100,
CO2C(CH5)3), 1.44 (s, 9H x 60/100, CO.C(CH3)3), 1.41 (s, 9H x 40/100, (CH3);COCONH), 1.37
(s, 9H x 60/100, (CH3);COCONH), 0.90 (t, J = 7.3 Hz, 3H x 40/100, CHCH:CHs), 0.84 (t, J =
7.3 Hz, 3H x 60/100, CHCH2CH3). *C NMR (100 MHz, CDCl3) § 173.5 (1C x 60/100), 172.9
(1C x 40/100), 170.8 (1C x 60/100), 170.6 (1C x 40/100), 167.8 (1C x 60/100), 167.6 (1C x
40/100), 156.2 (1C x 40/100), 155.5 (1C x 60/100), 136.3 (1C x 40/100), 136.1 (1C x 40/100),
136.0 (1C x 60/100), 135.4 (1C x 60/100), 128.9 (2C x 60/100), 128.5 (2C x 40/100), 128.2 (1C
x 60/100), 128.0 (2C x 40/100), 127.8 (1C x 40/100), 127.6 (1C x 40/100), 127.5 (1C x 60/100),
127.1 (2C x 60/100), 122.9, 122.1 (1C x 40/100), 122.0 (1C x 60/100), 119.6 (1C x 40/100),
119.4 (1C x 60/100), 118.9 (1C x 60/100), 118.7 (1C x 40/100), 111.2 (1C x 40/100), 111.1 (1C
x 60/100), 110.8 (1C x 40/100), 110.1 (1C x 60/100), 82.1 (1C x 60/100), 81.8 (1C x 40/100),
80.1 (1C x 60/100), 79.7 (1C x 40/100), 53.7 (1C x 40/100), 53.1 (1C x 40/100), 52.1 (1C x
40/100), 51.8 (1C x 60/100), 51.5 (1C x 40/100), 49.8 (1C x 60/100), 49.2 (1C x 40/100), 49.1
(1C x 60/100), 28.4 (3C x 40/100), 28.3 (3C x 60/100), 27.9 (3C x 40/100), 27.9 (3C x 60/100),
27.2 (1C x 40/100), 27.1 (1C x 60/100), 26.3 (1C x 60/100), 25.3 (1C x 40/100), 9.9 (1C x
40/100), 9.7 (1C x 60/100). IR (thin film, cm™) 3299, 2973, 2931, 1730, 1693, 1640, 1509, 1453,
1365, 1240, 1152. HRMS (ESI) calculated for C33H44N4OsNa [M+Na]" m/z 615.3159, found,

615.3139.
Et Bn O NHBoc
Boc\N/kﬂ/NJJ\N Ot-Bu
H o H o

Boc-L-Abu-Bn-Gly-L-Lys(Boc)-Oz-Bu (6dd): A flame-dried 5.0 mL screw-cap vial equipped
with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-L-Abu-Bn-Gly-) (5d, 166.2
mg, 0.50 mmol) and H-L-Lys(Boc)-O#-Bu (302.4 mg, 1.0 mmol). After the vial was sealed with
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screw-cap, the resulting mixture was stirred vigorously at 50 °C for 48 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (30-100% AcOEt in hexane) to provide the title compound 6dd (288.7
mg, 91% yield, ratio of rotamers = 67:33) as a white solid with >99:1 dr.

R = 0.38 (50% AcOEt in hexane). M.p. 45-46 °C. [a]p?® = -20.4 (¢ 1.08, MeOH). 'H NMR
(400 MHz, CDCI3) 6 7.40-7.20 (m, SH + 1H x 33/100, CsHsCH>N and NH), 6.73 (br d, J=6.2
Hz, 1H x 67/100, NH), 5.45-4.25 (m, 8H, (CH3);COCONH, CHCH>CH3, C¢HsCH2N, and
CHCH,CH,CH>CH:NHCO,C(CH3)3), 4.10-3.80 (m, 2H, CH), 3.20-3.00 (m, 2H,
CHCH,CH2CH>CH,NHCO,C(CH3)3), 1.90-1.25 (m, 8H, CHCH>CHj; and
CHCH>CH>CH>CH,NHCO,C(CH3)3), 1.46 (s, 9H, CO.C(CH3)3), 1.45 (s, 9H x 33/100,
CHCHCH2CH>CH>2NHCO,C(CH»)3), 1.44 (s, 9H X 67/100,
CHCH>CH2CH2CH2NHCO,C(CH3)3), 1.43 (s, 9H x 33/100, (CH3);COCONH), 1.43 (s, 9H x
67/100, (CH3);COCONH), 0.97 (t, J = 7.3 Hz, 3H x 33/100, CHCH2>CH3), 0.89 (t, J = 7.3 Hz,
3H x 67/100, CHCH,CH3). '3C NMR (100 MHz, CDCl3) 6 173.8 (1C x 67/100), 173.1 (1C x
33/100), 171.0 (1C x 67/100), 171.0 (1C x 33/100), 167.9 (1C x 33/100), 167.9 (1C x 67/100),
156.2 (1C x 33/100), 156.0 (1C x 67/100), 155.6 (1C x 67/100), 155.5 (1C x 33/100), 136.4 (1C
x 33/100), 135.6 (1C x 67/100), 128.9 (2C x 67/100), 128.6 (2C x 33/100), 128.4 (1C x 67/100),
128.0 (2C x 33/100), 127.6 (1C x 33/100), 127.3 (2C x 67/100), 82.0 (1C x 67/100), 81.8 (1C x
33/100), 80.0 (1C x 33/100), 79.7 (1C x 67/100), 79.0, 53.1 (1C x 67/100), 52.4, 52.1 (1C x
33/100), 51.6 (1C x 67/100), 50.4 (1C x 33/100), 50.0 (1C x 33/100), 49.8 (1C x 67/100), 40.2
(1C x 33/100), 40.0 (1C x 67/100), 31.8 (1C x 67/100), 31.2 (1C x 33/100), 29.5 (1C x 33/100),
29.3 (1C x 67/100), 28.4 (3C x 67/100), 28.4 (3C x 33/100), 28.3 (3C x 67/100), 28.2 (3C x
33/100), 28.0 (3C), 26.1 (1C x 67/100), 25.4 (1C x 33/100), 22.8 (1C x 33/100), 22.1 (I1C x
67/100), 10.0 (1C x 33/100), 9.8 (1C x 67/100). IR (thin film, cm™) 3335, 2977, 2934, 1687,
1646, 1517, 1453, 1366, 1243, 1156, 1079. HRMS (ESI) calculated for C33Hs4N4OsNa [M+Na]*
m/z 657.3839, found, 657.3842.

S67



BOC\NH

\\(O i -Bu
Y

Boc-Gly-L-Pro-L-Ala-Oz-Bu (6ea): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-Gly-L-Pro-) (5e, 127.1 mg, 0.50
mmol) and H-L-Ala-O#-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with screw-cap, the
resulting mixture was stirred vigorously at 50 °C for 12 h. The reaction mixture was diluted with
CHClI3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (1-10% MeOH in CHCI3) to provide the title compound 6ea (193.8 mg, 97%
yield, ratio of rotamers = 90:10) as a white solid with >99:1 dr.

Rf=0.42 (10% MeOH in CHCl3). M.p. 180183 °C. [a]p?’ = —130.5 (¢ 1.05, MeOH). '"H NMR
(400 MHz, CDCl3) 6 7.11 (br d, J = 7.3 Hz, 1H x 90/100, NH), 6.78 (br d, J = 7.3 Hz, 1H x
10/100, NH), 5.48 (br dd, J = 4.8, 4.1 Hz, 1H x 90/100, (CH3);COCONH), 5.28 (br dd, J = 4.8,
4.1 Hz, 1H x 10/100, (CH3);COCONH), 4.55 (dd, J = 8.1, 2.2 Hz, 1H, CHCH,CH>CH>»), 4.44
(quin, J=7.3 Hz, 1H x 10/100, CHCH3), 4.40 (quin, J = 7.3 Hz, 1H x 90/100, CHCH3), 4.00 (dd,
J =173, 48 Hz, 1H, CH,), 391 (dd, J = 17.3, 4.1 Hz, 1H, CH>), 3.80-3.30 (m, 2H,
CHCH2CH:CH>), 2.40-1.85 (m, 4H, CHCH,CH>CH2>), 1.46 (s, 9H x 90/100, CO.C(CH5)3), 1.45
(s, 9H x 10/100, CO2C(CHs)3), 1.45 (s, 9H x 90/100, (CH3);COCONH), 1.43 (s, 9H x 10/100,
(CH3)3sCOCONH), 1.39 (d, J= 7.3 Hz, 3H x 10/100, CHCH3), 1.36 (d, J = 7.3 Hz, 3H x 90/100,
CHCHs). *C NMR (100 MHz, CDCl3) 6 171.9 (1C x 90/100), 171.6 (1C x 10/100), 170.5 (1C x
10/100), 170.2 (1C x 90/100), 168.4 (1C x 10/100), 168.4 (1C x 90/100), 155.9 (1C x 10/100),
155.7 (1C x 90/100), 82.1 (1C x 10/100), 81.7 (1C x 90/100), 79.6, 60.1 (1C x 10/100), 60.0 (1C
x 90/100), 48.8 (1C x 90/100), 48.7 (1C x 10/100), 47.1 (1C x 10/100), 46.2 (1C x 90/100), 43.0
(1C x90/100), 42.9 (1C x 10/100), 31.9 (1C x 10/100), 28.3 (3C), 27.9 (3C), 27.7 (1C x 90/100),
24.8 (1C x 90/100), 22.3 (1C x 10/100), 18.2 (1C x 90/100), 18.0 (1C x 10/100). IR (thin film,
cm) 3351, 2968, 1720, 1703, 1678, 1635, 1531, 1450, 1366, 1220, 1148. HRMS (ESI)
calculated for Ci19H33N306Na [M+Na]* m/z 422.2267, found, 422.2246.
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Boc-Gly-L-Pro-L-Ser(z-Bu)-Oz-Bu (6eb, CAS No. 23828-63-9)!!: A flame-dried 5.0 mL screw-
cap vial equipped with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-Gly-L-Pro-
) (Se, 127.1 mg, 0.50 mmol) and H-L-Ser(z-Bu)-Oz-Bu (217.3 mg, 1.0 mmol). After the vial was
sealed with screw-cap, the resulting mixture was stirred vigorously at 50 °C for 24 h. The
reaction mixture was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette,
and used vial and pipette were washed with CHCI3 (12 mL). The reaction mixture was purified
directly by flash column chromatography (10-100% AcOEt in hexane) to provide the title
compound 6eb (235.1 mg, >99% yield, ratio of rotamers = 84:16) as a white solid with >99:1 dr.
R¢ = 0.58 (AcOEt). M.p. 69-70 °C. 'H NMR (400 MHz, CDCl3) § 7.07 (br d, J = 8.1 Hz, 1H x
86/100, NH), 6.61 (br d, /= 8.5 Hz, 1H x 14/100, NH), 5.47 (br dd, J=4.7, 4.1 Hz, 1H x 86/100,
(CH3)3sCOCONH), 5.47-5.35 (m, 1H x 14/100, (CHs3);COCONH), 4.65-4.55 (m, 1H,
CHCH,CH2CH>»), 4.53 (dt, J= 8.1, 3.0 Hz, 1H x 86/100, CHCH>OC(CH3)3), 4.40-4.30 (m, 1H x
14/100, CHCH>OC(CH3)3), 4.10-3.85 (m, 2H x 14/100, CH>), 4.00 (dd, J = 17.2, 4.7 Hz, 1H x
86/100, CH>), 3.92 (dd, J = 17.2, 4.1 Hz, 1H x 86/100, CH), 3.85-3.30 (m, 4H x 128/400,
CHCH,CH>CH> and CHCH>OC(CHs3)3), 3.79 (dd, J = 8.7, 3.0 Hz, 1H x 14/100,
CHCH>OC(CH3)3), 3.76 (dd, J = 8.7, 3.0 Hz, 1H x 86/100, CHCH>,OC(CH3)3), 3.51 (dd, /= 8.7,
3.0 Hz, 1H x 86/100, CHCH.OC(CH3)3), 3.41 (dt, J = 9.2, 7.1 Hz, 1H x 86/100,
CHCH2CH:CH>), 2.40-1.85 (m, 4H, CHCH.CH>CH2>), 1.46 (s, 9H x 86/100, CO.C(CH)3), 1.46
(s, 9H x 14/100, CO2C(CHs)3), 1.44 (s, 9H x 86/100, (CH3);COCONH), 1.44 (s, 9H x 14/100,
(CH3);COCONH), 1.14 (s, 9H, CHCH,OC(CHs3)3). '*C NMR (100 MHz, CDCl3) § 170.5, 169.3
(1C x 86/100), 168.9 (1C x 14/100), 168.6 (1C x 14/100), 168.0 (1C x 86/100), 155.7, 82.2 (1C x
14/100), 81.7 (1C x 86/100), 79.5, 73.2 (1C x 14/100), 73.0 (1C x 86/100), 61.9 (1C x 86/100),
61.9 (1C x 14/100), 60.4 (1C x 14/100), 60.0 (1C x 86/100), 53.3 (1C x 86/100), 53.0 (1C x
14/100), 47.0 (1C x 14/100), 46.1 (1C x 86/100), 43.0, 32.0 (1C x 14/100), 28.3 (3C), 28.0 (1C x
86/100), 28.0 (3C), 27.3 (3C), 24.7 (1C x 86/100), 22.2 (1C x 14/100). IR (thin film, cm™') 3274,
2977, 1749, 1719, 1702, 1665, 1652, 1636, 1546, 1453, 1165.
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Boc-L-Ala-L-Pro-D-f-HoLeu-O#-Bu (6f): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-L-Ala-L-Pro-) (5f, 134.2 mg, 0.50
mmol) and H-D-B-HoLeu-Oz-Bu (201.3 mg, 1.0 mmol). After the vial was sealed with screw-cap,
the resulting mixture was stirred vigorously at 50 °C for 12 h. The reaction mixture was diluted
with CHCIl3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (50-100% AcOEt in hexane) to provide the title compound 6fa (225.4 mg, 96%
yield, ratio of rotamers = 85:15) as a white solid with >99:1 dr.

Rr=0.64 (AcOEt). M.p. 27-28 °C. [a]p* = —67.9 (c 1.09, MeOH). 'H NMR (400 MHz, CDCl5)
6 7.21 (brd,J=28.7 Hz, 1H x 15/100, NH), 6.92 (br d, J=9.2 Hz, 1H x 85/100, NH), 5.35 (br d,
J =69 Hz, 1H x 85/100, (CH3);COCONH), 5.12 (br d, J = 6.9 Hz, 1H x 15/100,
(CH3)3COCONH), 4.56 (br dd, J = 8.0. 2.5 Hz, 1H, CHCH,CH,CH>), 4.48 (quin, J = 6.9 Hz, 1H
x 85/100, CHCH3), 4.45-4.30 (m, 1H x 15/100, CHCH3), 4.30-4.20 (m, 1H x 85/100,
CH(CH2CH(CH3)2)CHy), 4.15-4.00 (m, 1H x 15/100, CH(CH,CH(CH3)2)CHz), 3.70-3.50 (m,
2H, CHCH:CH:CH>), 2.40-1.80 (m, 4H, CHCH.CH-CH;), 2.34 (d, J = 5.5 Hz, 2H,
CH(CH2CH(CH3)2)CHz), 1.70-1.20 (m, 3H, CH(CH>CH(CHs)2)CHz), 1.43 (s, 18H,
(CH3);COCONH and CO,C(CHz)3), 1.38 (d, J = 6.9 Hz, 3H, CHCH;), 0.92 (d, J = 6.4 Hz, 3H,
CH(CH2CH(CHs3)2)CH>), 0.90 (d, J = 6.6 Hz, 3H, CH(CH>CH(CH3)2)CHz). *C NMR (100 MHz,
CDCls) & 173.0 (1C x 85/100), 172.3 (1C x 15/100), 170.9 (1C x 85/100), 170.6 (1C x 15/100),
170.0 (1C x 85/100), 169.6 (1C x 15/100), 155.5 (1C x 15/100), 155.1 (1C x 85/100), 80.8 (1C x
85/100), 80.7 (1C x 15/100), 79.9 (1C x 15/100) 79.6 (1C x 85/100), 61.0 (1C x 15/100), 60.0
(1C x 85/100), 48.7 (1C x 15/100), 47.7 (1C x 85/100), 47.0 (1C x 85/100), 46.6 (1C x 15/100),
45.2 (1C x 15/100), 44.4 (1C x 85/100), 43.3 (1C x 85/100), 42.8 (1C x 15/100), 40.5, 32.5 (1C x
15/100), 28.3 (3C), 28.0 (3C), 27.5 (1C x 85/100), 25.0 (1C x 15/100), 24.9 (2C x 85/100), 23.0
(1C x 85/100), 22.7 (1C x 15/100), 22.3 (1C x 15/100), 22.1 (1C x 85/100), 21.8 (1C x 15/100),
18.6 (1C x 85/100), 17.3 (1C x 15/100). IR (thin film, cm™) 3341, 2977, 1713, 1694, 1682, 1644,
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1519, 1448, 1366, 1249, 1157. HRMS (ESI) calculated for C4Ha3N3O¢Na [M+Na]® m/z
492.3050, found, 492.3007.

Boc~NH
)\(O O iBu O
<N/\:;)I\H/-\)J\Ot-8u

Boc-D-Ala-L-Pro-D--HoLeu-Oz-Bu (6g): A flame-dried 5.0 mL screw-cap vial equipped with
a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-D-Ala-L-Pro-) (5g, 134.2 mg, 0.50
mmol) and H-D-B-HoLeu-Oz-Bu (201.3 mg, 1.0 mmol). After the vial was sealed with screw-cap,
the resulting mixture was stirred vigorously at 50 °C for 12 h. The reaction mixture was diluted
with CHCIl3 (3.0 mL), transferred onto SiO> column by a pipette, and used vial and pipette were
washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash column
chromatography (30-100% AcOEt in hexane) to provide the title compound 6g (230.1 mg, 98%
yield, ratio of rotamers = 91:9) as a white solid with >99:1 dr.

R = 0.58 (AcOEt). M.p. 50-51 °C. [a]p* = —17.0 (¢ 1.06, MeOH). '"H NMR (400 MHz, CDCl;)
6 7.03 (brd, J=8.8 Hz, 1H x 91/100, NH), 6.68 (br d, /= 8.8 Hz, 1H x 9/100, NH), 5.53 (br d, J
=6.6 Hz, 1H x 91/100, (CH3);COCONH), 5.16 (br d, /= 6.6 Hz, 1H x 9/100, (CH3);COCONH),
4.74 (br dd, J = 8.0. 1.4 Hz, 1H x 9/100, CHCH,CH>CH>), 4.55 (br dd, J = 8.0. 1.4 Hz, 1H x
91/100, CHCH>CH:CH.), 4.41 (quin, J = 6.6 Hz, 1H, CHCH;), 4.35-4.20 (m, 1H,
CH(CH2CH(CH3)2)CHy), 3.72 (ddd, J = 9.6, 8.5, 3.0 Hz, 1H, CHCH>CH,CH>), 3.70-3.50 (m,
1H x 9/100, CHCH.CH2CH,), 3.45 (td, J = 9.6, 7.2 Hz, 1H x 91/100, CHCH,CH,CH>), 2.50—
2.25 (m, 2H x 9/100, CH(CH:CH(CH3)2)CH>), 2.40 (dd, J = 14.7, 5.5 Hz, 1H x 91/100,
CH(CH2CH(CH3)2)CH>), 2.32 (dd, J = 14.7, 6.9 Hz, 1H x 91/100, CH(CH,CH(CHz3)2)CH>),
2.20-1.20 (m, 7H, CHCH>CH>CH; and CH(CH>CH(CHs)2)CH>), 1.44 (s, 9H, CO.C(CH3)3),
1.43 (s, 9H, (CH3);COCONH), 1.32 (d, J = 6.6 Hz, 3H, CHCH:), 0.92 (d, J = 6.8 Hz, 3H,
CH(CH>CH(CH5)2)CH>), 0.91 (d, J = 6.8 Hz, 3H, CH(CH>CH(CH3)2)CHz>). *C NMR (100 MHz,
CDCl) 6 172.9 (1C x 9/100), 172.2 (1C x 91/100), 171.0 (1C x 9/100), 170.8 (1C x 91/100),
169.9 (1C x 91/100), 169.8 (1C x 9/100), 155.3 (1C x 91/100), 155.3 (1C x 9/100), 81.2 (1C x
9/100), 80.6 (1C x 91/100), 79.6, 61.0 (1C x 9/100), 60.2 (1C x 91/100), 48.1 (1C x 91/100),
47.5 (1C x 9/100), 46.8, 44.9 (1C x 91/100), 44.5 (1C x 9/100), 43.7 (1C x 91/100), 42.9 (1C x
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9/100), 41.0 (1C x 91/100), 39.5 (1C x 9/100), 32.1 (1C x 9/100), 28.4 (3C x 91/100), 28.3 (3C x
9/100), 28.0 (3C), 27.6 (1C x 91/100), 25.1 (1C x 9/100), 24.8 (1C x 91/100), 24.5, 22.9 (1C x
91/100), 22.7 (1C x 9/100), 22.4 (1C x 9/100), 22.1 (1C x 91/100), 18.6 (1C x 9/100), 17.6 (1C x
91/100). IR (thin film, cm™) 3334, 2977, 1737, 1681, 1631, 1522, 1452, 1367, 1249, 1159, 748.
HRMS (ESI) calculated for C24HasN306Na [M+Na]* m/z 492.3050, found, 492.3061.
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Boc-Abz-L-Pro-L-B-HoAla-Oz-Bu (6h): A flame-dried 5.0 mL screw-cap vial equipped with a
magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-Abz-L-Pro-) (Sh, 158.2 mg, 0.50
mmol) and H-L-B-HoAla-O#-Bu (159.2 mg, 1.0 mmol). After the vial was sealed with screw-cap,
the resulting mixture was stirred vigorously at room temperature for 12 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO; column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (50-80% AcOEt in hexane) to provide the title compound 6h (178.3 mg,
75% yield, ratio of rotamers = 56:44) as a white solid with >99:1 dr.

R¢=0.71 (AcOEt). M.p. 47-48 °C. [a]p** = +6.0 (¢ 1.00, MeOH). 'H NMR (400 MHz, CDCl5) &
8.44 (br s, 1H, (CH3);COCONH), 8.15 (br d, J = 8.2 Hz, 1H, NH), 7.50-6.90 (m, 4H,
CCHCHCHCHC), 4.71 (br t, J = 6.6 Hz, 1H x 44/100, CHCH,CH,CH2>), 4.65 (br t, J = 7.0 Hz,
IH x 56/100, CHCH,CH>CH»), 4.40-4.20 (m, 1H, CH(CH3)CH2), 3.70-3.40 (m, 2H,
CH(CH3)CH»), 2.50-1.75 (m, 6H, CHCH.CH>CH>), 1.50 (s, 9H, CO.C(CHs)3), 1.43 (s, 9H x
44/100, (CH3)3COCONH), 1.43 (s, 9H x 56/100, (CH3);COCONH), 1.24 (d, J = 6.5 Hz, 3H x
56/100, CH(CH3)CH>), 1.23 (d, J = 6.5 Hz, 3H x 44/100, CH(CH3)CH,). 1*C NMR (100 MHz,
CDCl) 6 171.0, 170.3 (1C x 56/100), 170.2 (1C x 44/100), 169.8 (1C x 44/100), 169.8 (1C x
56/100), 153.0, 137.4 (1C x 56/100), 137.3 (1C x 44/100), 131.1, 127.7, 123.7 (1C x 44/100),
123.5 (1C x 56/100), 121.7 (1C x 44/100), 121.7 (1C x 56/100), 120.5 (1C x 44/100), 120.4 (1C
x 56/100), 81.1, 80.4, 60.3 (1C x 56/100), 60.1 (1C x 44/100), 50.6 (1C x 56/100), 50.5 (1C x
44/100), 42.4, 41.1 (1C x 44/100), 41.1 (1C x 56/100), 28.5 (1C x 56/100), 28.3 (3C), 28.1 (1C x
44/100), 28.0 (3C), 25.4 (1C x 56/100), 25.3 (1C x 44/100), 19.9 (1C x 56/100), 19.9 (1C x
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44/100). IR (thin film, cm™) 2981, 2969, 1723, 1666, 1620, 1588, 1522, 1411, 1365, 1235, 1152.
HRMS (ESI) calculated for CasHz7N3OsNa [M+Na]* m/z 498.2580, found, 498.2579.
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Boc-Gly-L-Thr(y*""pro)-L-Ala-Oz-Bu (6ia): A flame-dried 5.0 mL screw-cap vial equipped
with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-Gly-L-Thr(y"™Hpro)-) (5i,
173.2 mg, 0.50 mmol) and H-L-Ala-Oz-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at 50 °C for 12 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (20-100% AcOEt in hexane) to provide the title compound 6ia (243.8
mg, >99% yield, ratio of rotamers = 70:30) as a white solid with >99:1 dr.

R = 0.50 (50% AcOEt in hexane). M.p. 60-61 °C. [a]p** = —~17.1 (¢ 1.17, MeOH). 'H NMR
(400 MHz, CDCl3) 6 7.57 (dd, J= 7.6, 1.6 Hz, 2H, CHCH(CH3)OCHC¢H5), 7.50-7.20 (m, 3H +
1H x 70/100, CHCH(CH3)OCHCsHs, and NH), 6.95-6.75 (m, 1H x 30/100, NH), 6.71 (s, 1H x
30/100, CHCH(CH3)OCHCsHs), 6.24 (s, 1H x 70/100, CHCH(CH3)OCHCgHs), 5.50-5.30 (m,
1H, (CH3);COCONH), 4.80-3.30 (m, 5H, CH>, CHCH(CH3)OCHCsHs, and CHCH3), 1.70-1.30
(m, 3H + 3H x 70/100, CHCH(CH3)OCHCsHs and CHCHs), 1.47 (s, 9H, CO2C(CHs)3), 1.41 (s,
9H, (CH3)3;COCONH), 1.10 (br s, 3H x 30/100, CHCH(CH3)OCHCsHs). *C NMR (100 MHz,
CDCls) & 171.6 (1C x 70/100), 171.2 (1C x 30/100), 169.5 (1C x 30/100), 168.5 (1C x 70/100),
167.8, 156.0 (1C x 30/100), 155.6 (1C x 70/100), 138.2 (1C x 30/100), 136.9 (1C x 70/100),
129.6 (2C x 30/100), 128.9 (2C x 70/100), 128.6, 127.1 (2C x 70/100), 126.3 (2C x 30/100), 89.4
(1C x 70/100), 89.2 (1C x 30/100), 82.0, 80.0 (1C x 30/100), 79.8 (1C x 70/100), 78.4 (1C x
30/100), 74.3 (1C x 70/100), 65.4, 48.9 (1C x 70/100), 48.4 (1C x 30/100), 43.3, 28.2 (3C), 27.9
(30), 19.2 (1C x 30/100), 18.3 (1C x 70/100), 18.0 (1C x 70/100), 17.3 (1C x 30/100). IR (thin
film, em™) 3330, 2979, 1731, 1662, 1520, 1451, 1367, 1239, 1150, 1047, 845. HRMS (ESI)
calculated for C25H37N307Na [M+Na]* m/z 514.2529, found, 514.2538.
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Boc-Gly-L-Thr(y*™Hpro)-L-Ala-L-Leu-Oz-Bu (6ib): A flame-dried 5.0 mL screw-cap vial
equipped with a magnetic stirring bar (Nd) was charged with Cyclo(-Boc-Gly-L-Thr(y™Hpro)-)
(51, 173.2 mg, 0.50 mmol) and H-L-Ala-L-Leu-O#-Bu (258.4 mg, 1.0 mmol). After the vial was
sealed with screw-cap, the resulting mixture was stirred vigorously at 50 °C for 12 h. The
reaction mixture was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette,
and used vial and pipette were washed with CHCI3 (12 mL). The reaction mixture was purified
directly by flash column chromatography (20-100% AcOEt in hexane) to provide the title
compound 6ib (207.0 mg, 68% yield, ratio of rotamers = 70:30) as a white solid with >99:1 dr.

Rf = 0.31 (50% AcOEt in hexane). M.p. 62-63 °C. [a]p®** = —49.2 (¢ 1.24, MeOH). 'H NMR
(400 MHz, CDCl3) & 7.70-7.50 (m, 2H, CHCH(CH3)OCHCsHs), 7.50-6.50 (m, S5H,
CHCH(CH3)OCHCsHs, NH, and NH), 6.95-6.75 (m, 1H x 30/100, NH), 6.48 (s, 1H x 30/100,
CHCH(CH3)OCHCeHs), 6.26 (s, 1H x 70/100, CHCH(CH3)OCHCsHs), 5.50-5.30 (m, 1H,
(CH3);COCONH), 4.60-3.40 (m, ©6H, CH,, CHCH(CH3;)OCHC¢Hs, CHCH;3;, and
CHCH>CH(CH3)2), 2.20-2.05 (m, 1H, CHCH.CH(CHs),), 1.70-1.00 (m, 8H,
CHCH(CH;)OCHC¢Hs, CHCHj3, and CHCH>CH(CH3),), 1.45 (s, 9H, CO.C(CHs)3), 1.41 (s, 9H,
(CH3)3COCONH), 091 (d, J = 6.1 Hz, 3H, CHCH.CH(CH3)2), 091 (d, J = 6.1 Hz, 3H,
CHCH,CH(CHj3)2). C NMR (100 MHz, CDCl3) 8 171.8, 171.3, 169.6 (1C x 30/100), 168.6 (1C
x 70/100), 168.3 (1C x 30/100), 168.2 (1C x 70/100), 156.3 (1C x 30/100), 155.6 (1C x 70/100),
138.2 (1C x 30/100), 136.9 (1C x 70/100), 129.6, 128.9 (2C x 70/100), 128.6 (2C x 30/100),
127.0 (2C x 70/100), 126.2 (2C x 30/100), 89.4 (1C x 70/100), 89.2 (1C x 30/100), 81.9, 80.1
(1C x 30/100), 79.9 (1C x 70/100), 78.4 (1C x 30/100), 74.5 (1C x 70/100), 65.6 (1C x 70/100),
65.3 (1Cx 30/100), 51.4 49.2 (1C x 70/100), 49.0 (1C x 30/100), 43.2, 41.5, 28.2 (3C), 27.9 (3C),
24.8,22.7,22.0, 19.1 (1C x 30/100), 17.9 (1C x 70/100), 17.9 (1C x 70/100), 17.4 (1C x 30/100).
IR (thin film, cm") 3322, 2978, 1719, 1649, 1518, 1450, 1366, 1244, 1150, 1050, 843. HRMS
(ESI) calculated for C31H4gN4OsNa [M+Na]" m/z 627.3370, found, 627.3358.
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Boc-Gly-L-Ser(yM®M¢pro)-L-Ala-Ot-Bu (6j): A flame-dried 5.0 mL screw-cap vial equipped
with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-Gly-L-Ser(yMeMepro)-) (5j,
142.2 mg, 0.50 mmol) and H-L-Ala-O#-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at 50 °C for 12 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (30-80% AcOEt in hexane) to provide the title compound 6j (210.5 mg,
98% yield, ratio of rotamers = 77:23) as a white solid with >99:1 dr.

R = 0.30 (80% AcOEt in hexane). M.p. 31-32 °C. [a]p?® = -81.2 (¢ 1.01, MeOH). 'H NMR
(400 MHz, CDCl3) 6 6.95 (br d, J= 7.2 Hz, 1H, NH), 5.45-5.30 (m, 1H, (CH3);COCONH), 4.44
(quin, J = 7.2 Hz, 1H, CHCH3), 4.35 (d, J= 6.6 Hz, 1H, CHCH,OC(CH3)>), 4.29 (d, J = 9.4 Hz,
1H, CHCH,OC(CH3)2), 4.18 (dd, J = 9.4, 6.6 Hz, 1H, CHCH>OC(CH3)>), 3.90 (dd, J=17.0, 5.9
Hz, 1H, CH>), 3.79 (dd, J = 17.0, 4.3 Hz, 1H x 77/100, CH>), 3.71 (dd, J = 17.0, 4.3 Hz, 1H x
23/100, CH»), 1.76 (s, 3H, CHCH,OC(CH5)2), 1.58 (s, 3H, CHCH2OC(CHs)2), 1.46 (s, 9H x
23/100, CO2C(CHs3)3), 1.45 (s, 9H x 77/100, COC(CH3)3), 1.43 (s, 9H, (CH3);COCONH), 1.41
(d, J=7.2 Hz, 3H x 77/100, CHCH3), 1.40 (d, J= 7.2 Hz, 3H x 23/100, CHCH3). '3*C NMR (100
MHz, CDCI3) & 171.4, 169.2 (1C x 77/100), 168.9 (1C x 23/100), 166.8 (1C x 77/100), 166.7
(1C x 23/100), 156.0 (1C x 77/100), 155.8 (1C x 23/100), 97.1 (1C x 23/100), 97.0 (1C x
77/100), 82.4 (1C x 23/100), 82.3 (1C x 77/100), 80.0 (1C x 23/100), 79.9 (1C x 77/100), 67.9,
59.9, 49.0 (1C x 23/100), 49.0 (1C x 77/100), 43.9 (1C x 23/100), 43.8 (1C x 77/100), 28.2 (3C),
27.9 (3C), 25.8 (1C x 23/100), 25.7 (1C x 77/100), 22.8, 18.2 (1C x 23/100), 17.9 (1C x 77/100).
IR (thin film, cm") 3303, 2977, 1649, 1521, 1424, 1366, 1246, 1147, 1077, 1051, 841. HRMS
(ESI) calculated for C20H3sN3O7Na [M+Na]" m/z 452.2373, found, 452.2388.
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Boc-Gly-L-Cys(yM*M¢pro)-L-Ala-Oz-Bu (6k): A flame-dried 5.0 mL screw-cap vial equipped
with a magnetic stirring bar (Sm-Co) was charged with Cyclo(-Boc-Gly-L-Cys(yM*Mepro)-) (5K,
150.2 mg, 0.50 mmol) and H-L-Ala-Oz-Bu (145.2 mg, 1.0 mmol). After the vial was sealed with
screw-cap, the resulting mixture was stirred vigorously at 50 °C for 24 h. The reaction mixture
was diluted with CHCI3 (3.0 mL), transferred onto SiO, column by a pipette, and used vial and
pipette were washed with CHCI3 (12 mL). The reaction mixture was purified directly by flash
column chromatography (AcOEt) to provide a mixture of the title compound 6k and H-L-Ala-O¢-
Bu. Finally, H-L-Ala-O¢-Bu was evaporated in vacuo with the aid of an oil rotary vacuum pump
to provide 6k (207.2 mg, 93% yield, ratio of rotamers = 63:37) as a white solid with >99:1 dr.
R = 0.26 (50% AcOEt in hexane). M.p. 54-55 °C. [a]p?® = -39.0 (¢ 1.00, MeOH). 'H NMR
(400 MHz, CDCl3) 6 6.96 (br d, J= 7.1 Hz, 1H, NH), 5.45-5.25 (m, 1H, (CH3);COCONH), 4.66
(br s, 1H, CHCH2SC(CH3)2), 4.44 (quin, J = 7.1 Hz, 1H, CHCH3), 4.00-3.60 (m, 2H, CH>), 3.36
(d, J=11.8 Hz, 1H, CHCH,SC(CH3)>), 3.31 (d, /= 11.8 Hz, 1H, CHCH>SC(CH3)>), 2.04 (s, 3H
x 37/100, CHCH2SC(CH3)2), 1.98 (s, 3H x 63/100, CHCH2SC(CHs)2), 1.85 (s, 3H x 63/100,
CHCH2SC(CHs)2), 1.84 (s, 3H x 37/100, CHCH2SC(CHs)2), 1.47 (s, 9H x 37/100, CO2C(CHs)3),
1.45 (s, 9H x 63/100, CO2C(CHs)3), 1.43 (s, 9H, (CH3)sCOCONH), 1.42 (d, J = 7.1 Hz, 3H x
63/100, CHCHs3), 1.40 (d, J = 7.1 Hz, 3H x 37/100, CHCHs). '3*C NMR (100 MHz, CDCl;3) &
171.4, 168.8 (1C x 63/100), 168.7 (1C x 37/100), 167.5 (1C x 63/100), 167.4 (1C x 37/100),
156.0 (1C x 63/100), 155.7 (1C x 37/100), 82.4 (1C x 37/100), 82.2 (1C x 63/100), 79.8, 74.5
(1C x 37/100), 74.5 (1C x 63/100), 66.0, 49.2, 44.6, 32.4, 28.6, 28.2 (3C), 27.9 (3C x 37/100),
27.9 (3C x 63/100), 27.7, 18.3 (1C x 37/100), 18.0 (1C x 63/100). IR (thin film, cm™) 3319, 2979,
1670, 1651, 1517, 1453, 1392, 1366, 1246, 1147, 1052. HRMS (ESI) calculated for
C20H35N306SNa [M+Na]" m/z 468.2144, found, 468.2139.
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10. Synthesis of hexapeptides (Scheme 4)
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H-Gly-L-Ala-Oz-Bu (7, CAS No. 58177-80-3)'2: A flame-dried 300 mL two-necked round-
bottom flask equipped with a magnetic stirring bar (Nd) and nitrogen balloon was charged with
H-Gly-OH (2.63 g, 35 mmol), CsF (531.7 mg, 3.5 mmol), imidazole (238.3 mg, 3.5 mmol), and
CHCls (70 mL). After HSi[OCH(CF3)2]s (37.11 g, 70 mmol) was added to the mixture at room
and then the resulting mixture was stirred vigorously under nitrogen atmosphere at 50 °C for 1 h.
Next, N-(tert-butyldimethylsilyl)-N-methyltrifluoroacetamide (MTBSTFA, 8.45 g, 35 mmol)
was added to the reaction mixture and the resulting mixture was stirred vigorously under
nitrogen atmosphere at 30 °C for 1 h. Then H-L-Ala-O¢Bu (10.16 g, 70 mmol) was added to the
reaction mixture and the resulting mixture was stirred vigorously under nitrogen atmosphere at
30 °C for 24 h. The reaction mixture was transferred onto SiO. column by a pipette, and used
two-necked round-bottom flask and pipette were washed with CHCl3 (20 mL). The reaction
mixture was purified directly by flash column chromatography (5-20% MeOH in CHCI3) to
provide the title compound 7 (5.53 g, 78% yield).

R¢=0.53 (20% MeOH in CHCIl3). 'H NMR (400 MHz, CDCl3) & 7.74 (br d, J = 7.1 Hz, 1H, NH),
4.49 (quin, J = 7.1 Hz, 1H, CHCH3), 3.43 (s, 2H, CH>), 2.42 (br s, 2H, NH,), 1.47 (s, 9H,
CO:C(CHs)3), 1.39 (d, J = 7.1 Hz, 3H, CHCH3). '*C NMR (100 MHz, CDCl3) & 172.2, 171.7,
81.8,48.2,44.4,27.9 (3C), 18.6. IR (thin film, cm™) 3301, 2980, 2935, 1732, 1655, 1521, 1454,
1368, 1225, 1146, 846.

e e
Cbz\HﬁgN%HﬁgN\éﬂ\oﬁBu

Cbz-Gly-L-Ala-Gly-L-Ala-Oz-Bu (8): A flame-dried 100 mL schlenk flask equipped with a
magnetic stirring bar (Nd) and nitrogen balloon was charged with H-Gly-Ala-O¢-Bu (5.53 g, 27.3
mmol), Cbz-Gly-L-Ala-OH (5.11 g, 18.2 mmol), and CHCI3 (18.2 mL). After HSi{OCH(CF3)2]3

(12.56 g, 23.7 mmol) was added to the mixture at room temperature, the resulting mixture was
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stirred vigorously under nitrogen atmosphere at 50 °C for 24 h. Next, the reaction mixture was
transferred to a separatory funnel with CHCI3 (300 mL) and saturated aqueous solution of NH4Cl
(150 mL) was added. The phases were separated and aqueous layer was extracted with CHCl3 (2
x 200 mL). The organic phase dried over MgSQOs, filtered, concentrated in vacuo with the aid of
a rotary evaporator and water bath. The crude product was then diluted with 5% MeOH in CHCl3
(30 mL), transferred onto SiO> column by a pipette, and used round-bottom flask and pipette
were washed with 5% MeOH in CHCI3 (2 x 20 mL). The crude product was purified by flash
column chromatography (5-20% MeOH in CHCIs) to provide the title compound 8 (8.43 g,
>99% yield) as a white solid with >99:1 dr.

R = 0.30 (10% MeOH in CHCl3). M.p. 145-147 °C. [a]p?! = -32.2 (¢ 1.15, MeOH). 'H NMR
(400 MHz, CD;0D) 8 7.40-7.20 (m, 5H, CeH{sCHOCONH), 5.08 (s, 2H, CcHsCH>OCONH),
4.31 (q,J=17.1 Hz, 1H, CHCH3), 4.23 (q, J = 7.3 Hz, 1H, CHCH3), 4.00-3.70 (m, 4H, CH; and
CH.), 1.44 (s, 9H, CO2C(CHs)3), 1.37 (d, J = 7.1 Hz, 3H, CHCH3), 1.33 (d, J = 7.1 Hz, 3H,
CHCH5). *C NMR (100 MHz, CDs0OD) & 175.4, 173.4, 172.4, 171.3, 159.2, 138.0, 129.5 (2C),
129.1, 128.9 (2C), 82.7, 67.9, 51.0, 50.3, 44.8, 43.2, 28.2 (3C), 17.4 (2C). IR (thin film, cm™)
3277, 1733, 1711, 1673, 1631, 1514, 1447, 1366, 1231, 1148, 1048. HRMS (ESI) calculated for
C22H3:N4O7Na [M+Na]" m/z 487.2169, found, 487.2164.
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H-Gly-L-Ala-Gly-L-Ala-Oz-Bu (9): A flame-dried 300 mL round-bottom flask equipped with a
magnetic stirring bar (Sm-Co) was charged with 8 (8.42 g, 18.16 mmol), 5% Pd/C type NX
(843.4 mg, 10 wt%), and MeOH (180 mL), then evacuated and backfilled with hydrogen (this
process was repeated a total of 15 times). The resulting mixture was stirred under hydrogen
atmosphere at ambient temperature for 5 h. After completion, the reaction mixture was filtrated
by filter paper with MeOH (200 mL), and the solvents were removed in vacuo with the aid of a
rotary evaporator. The title compound 9 (5.98 g, >99% yield) was obtained as a white solid with
>99:1 dr.

R¢=0.20 (50% MeOH in CHCl3). M.p. 27-28 °C. [a]p** = -38.1 (¢ 1.05, MeOH). '"H NMR (400
MHz, CDs;0D) 6 4.35 (q, /= 7.3 Hz, 1H, CHCH3), 4.28 (q,J = 7.3 Hz, 1H, CHCH3), 3.92 (d, /=
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16.7 Hz, 1H, CH>), 3.85 (d, J = 16.7 Hz, 1H, CH,), 3.57 (d, J = 16.5 Hz, 1H, CH>), 3.53 (d, J =
16.5 Hz, 1H, CHa), 1.46 (s, 9H, CO.C(CH3)3), 1.39 (d, J= 7.3 Hz, 3H, CHCH:), 1.37 (d, J=17.3
Hz, 3H, CHCH;). 3C NMR (100 MHz, CD;0D) § 175.3, 173.5, 171.1, 170.9, 82.8, 50.8, 50.3,
43.2,43.0, 28.2 (3C), 17.7, 17.5. IR (thin film, cm™) 3309, 2980, 2935, 2476, 1732, 1643, 1532,
1447, 1331, 1228, 1146. HRMS (ESI) calculated for Ci4H26N4OsNa [M+Na]" m/z 353.1801,
found, 353.1833.

Boc\NH
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Boc-Gly-L-Ser(yMeM¢pro)-Gly-L-Ala-Gly-L-Ala-Oz-Bu (10): A flame-dried 50 mL screw-cap
vial equipped with a magnetic stirring bar (Nd) was charged with Cyclo(-Boc-Gly-L-
Ser(yMeMepro)-) (55, 1.71 g, 6.0 mmol), H-Gly-L-Ala-Gly-L-Ala-Oz-Bu (9, 3.96 g, 12.0 mmol),
and CPME (9 mL). After the vial was sealed with screw-cap, the resulting mixture was stirred
vigorously at 50 °C for 48 h. The reaction mixture was diluted with 10% MeOH in CHCl; (20
mL), transferred onto Si0; column by a pipette, and used vial and pipette were washed with 10%
MeOH in CHCI3 (100 mL). The reaction mixture was purified directly by flash column
chromatography (10% MeOH in CHCI3) to provide the title compound 10 (3.13 g, 85% yield,
>99:1 dr) as a white solid with >99:1 dr.

Rf = 0.31 (10% MeOH in CHCl3). M.p. 119-120 °C. [a]p" = -53.3 (¢ 1.05, MeOH). 'H NMR
(400 MHz, CDsOD) & 4.70-3.50 (m, 11H, CH>, CHCH,OC(CHs),, CH>, CHCH3, CH>, and
CHCH;), 1.67 (s, 3H, CHCH>OC(CHs)2), 1.55 (s, 3H, CHCH>OC(CHs)2), 1.46 (s, 9H,
CO2C(CHs»)3), 1.44 (s, 9H, (CH3)3COCONH), 1.38 (d, /= 7.3 Hz, 3H, CHCH3), 1.36 (d, /=73
Hz, 3H, CHCHs). '*C NMR (100 MHz, CD3OD) § 175.4, 173.4, 172.8, 171.1 (2C), 169.0, 158.5,
98.1, 82.7, 80.6, 69.1, 60.7, 50.8, 50.3, 44.5, 43.7, 43.3, 28.7 (3C), 28.2 (3C), 25.5, 23.5, 17.6
(20). IR (thin film, cm™) 3301, 2979, 1701, 1660, 1630, 1520, 1366, 1230, 1146, 1079, 1053.
HRMS (ESI) calculated for C27H46NsO10Na [M+Na]" m/z 637.3173, found, 637.3135.
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H-Gly-L-Ser-Gly-L-Ala-Gly-L-Ala-OH (11, CAS No. 844644-62-8): A 20 mL screw-cap vial
equipped with a magnetic stirring bar (Sm-Co) was charged with Boc-Gly-L-Ser(yMeMepro)-Gly-
L-Ala-Gly-L-Ala-O¢-Bu (10, 307.3 mg, 0.50 mmol) and 1 N HCI aq. (5.0 mL). After the vial was
sealed with screw-cap, the resulting mixture was stirred vigorously at room temperature for 2 h.
The reaction mixture was concentrated to provide the title compound 11 (209.0 mg, >99% yield)
as a white solid with >99:1 dr.
M.p. 200-201 °C. '"H NMR (400 MHz, D,0) 6 4.50 (t, J = 5.2 Hz, 1H, CHCH,OH), 4.45-4.20
(m, 2H, CHCHj3 and CHCH3), 4.05-3.80 (m, 8H, CH>, CHCH,OH, CH>, and CH>), 1.38 (d, J =
7.3 Hz, 3H, CHCH3), 1.36 (d, J = 7.8 Hz, 3H, CHCH3). '3C NMR (100 MHz, (CD3)2SO) & 174.0,
172.4, 170.0, 168.7, 168.5, 166.3, 61.6, 55.6, 48.5, 47.5, 42.2, 41.7, 30.7, 17.9, 17.2. IR (thin
film, cm™) 3284, 1701, 1660, 1633, 1526, 1366, 1198, 1169, 1130. HRMS (ESI) calculated for
Ci5sH26N¢OsNa [M+Na]" m/z 441.1710, found, 441.1712.
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12. HPLC data

Boc-6-HoGly-rac-Ala-Ot-Bu

PDA Mutti2 205nm ,4nm
200;
150+
100+
50+ \
0] T T L
5.0 T 7i5 ‘ ‘]d.O‘ ‘12‘.5‘ ‘15‘.0‘ ‘]7‘.5‘ ‘20‘.0‘ ‘22‘.5‘ ‘ 2150
mn
Peak Table
PDA Ch2 205nm
Peak# ‘ Ret. Time Area |  Area%
1 12.232 3212531 49.996
2 17.503 3213053 | 50.004
Total 6425584 100.000

12.232 min = Boc-8-HoGly-D-Ala-O¢-Bu; 17.503 min = Boc-6-HoGly-L-Ala-Oz-Bu

Conditions: 2-propanol/hexane = 3:97, v = 1.5 mL/min, A = 205 nm, 40 °C

Chiral Column: IA-3 column from Daicel Chemical Ind., Ltd

Boc-6-HoGly-L-Ala-Oz-Bu (2a, Table 1)

1 PDA Multi 2 205nm,4nm|
50i
40
a0+ b
20
10
0
~104]
5.0 7.‘5 16.0 12‘.5 151.0 17‘.5 26.0 22‘.5 250
min
Peak Table
PDA Ch2 205nm
Peak# Ret. Time Area Area%
1 18.248 1423592 100.000
Total 1423592 100.000
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Cbz-0-HoGly-rac-Ala-Ot-Bu

mAU
PDA Multi 2 205nm,4nm|
700
600
500-]
400 E
300 g
200
100
o] . T "
20 25 3 3 4 45 s 55
min
Peak Table
PDA Ch2 205nm
Peak# | Ret. Time | Area | Area%
1 29.631 26085163 50.012
2 37.923 26073079 49.988
Total 52158241 100.000

29.631 min = Cbz-3-HoGly-D-Ala-Oz-Bu; 37.923 min = Cbz-6-HoGly-L-Ala-O#-Bu
Conditions: 2-propanol/hexane = 3:97, v = 1.5 mL/min, A = 205 nm, 40 °C
Chiral Column: IA-3 column from Daicel Chemical Ind., Ltd

Cbz-5-HoGly-L-Ala-Ot-Bu (2b, Table 1)

mAU
400 PDA Multi 2 205nm,4nm|
300
200 3
100
O{ 4 4
0 25 s | 3 40 45 50 55
min
Peak Table
PDA Ch2 205nm
Peak# | Ret. Time | Area | Area%
1 39.223 22498903 100.000
Total| 22498903 100.000

S&3



Boc-p-HoGly-rac-Ala-O¢-Bu

mAU
PDA Multi 2 205nm,4nm
150+
100 ] %
50
o
5.0 ‘ ‘ ‘ ‘ 7[5 ‘ ‘ ‘ ‘ 16.0 ‘ ‘ ‘ ‘ 12‘.5 ‘ ‘ ‘ ‘ 15‘.0 ‘ ‘17.5
min
Peak Table
PDA Ch2 205nm
Peak# | Ret. Time | Area | Area%
1 9.695 2657873 50.141
2 11.620 2642949 49.859
Total| 5300822 100.000

9.977 min = Boc-B-HoGly-D-Ala-O¢-Bu; 12.652 min = Boc-B-HoGly-L-Ala-O¢-Bu
Conditions: 2-propanol/hexane = 4:96, v = 0.8 mL/min, A = 205 nm, 40 °C

Chiral Column: IA-3 column from Daicel Chemical Ind., Ltd

Boc-B-HoGly-L-Ala-O#-Bu (2h, Table 1)

mAU
PDA Multi 2 205nm,4nm|
250
200
150- 3
100
50
o] : :
L B LA A "
5.0 75 10.0 125 15.0 175
min
Peak Table
PDA Ch2 205nm
Peak# Ret. Time Area Area%
1 11.597 3876838 100.000
Total \ 3876838 | 100.000
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Boc-y-HoGly-rac-Ala-Ot-Bu

mAU
] PDA Multi 2 205nm,4nm
350
300
250
2001 .
150 T
100
50
0: T L
. T e e e o s
min
Peak Table
PDA Ch2 205nm
Peak# Ret. Time Area Area%
1 6.927 3069679 49.427
2 7.780 3140874 50.573
Total 6210553 100.000

6.927 min = Boc-y-HoGly-D-Ala-Oz-Bu; 7.780 min = Boc-y-HoGly-L-Ala-O#-Bu
Conditions: 2-propanol/hexane = 6:94, v = 1.0 mL/min, A = 205 nm, 40 °C
Chiral Column: IA-3 column from Daicel Chemical Ind., Ltd

Boc-y-HoGly-L-Ala-Ot-Bu (2i, Table 1)

mAU
PDA Multi 2 205nm,4nm|
500
400-
300; %
200;
100;
o T L
5.0‘ o ‘5‘.5‘ o ‘6.‘0‘ o ‘6}5‘ o ‘7‘.0‘ o ‘7[5‘ o ‘8.0‘ o ‘8‘.5‘ o ‘9[0‘ o ‘9}5‘ ‘ ‘16.0
min
Peak Table
PDA Ch2 205nm
Peak# | Ret. Time | Area | Area%
1 7.745 5860385 100.000
Total 5860385 100.000
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Boc-e-HoGly-rac-Ala-O¢-Bu

mAU
PDA Multi 2 205nm,4nm
200;
150;
100; = -
50;
o] ) L . 0
10.0‘ o ‘12‘.5 ‘15‘.0‘ ‘17‘.5‘ ‘26.0‘ ‘22‘.5‘ ‘25‘.0‘ ‘27‘.5‘ ‘ 36:0
min
Peak Table
PDA Ch2 205nm
Peak# | Ret. Time | Area | Area%
1 16.172 3466668 50.248
2 22.163 3432415 49.752
Total 6899083 100.000

16.172 min = Boc-e-HoGly-D-Ala-O¢-Bu; 22.163 min = Boc-e-HoGly-L-Ala-Oz-Bu

Conditions: 2-propanol/hexane = 4:96, v = 0.8 mL/min, A =205 n
Chiral Column: IA-3 column from Daicel Chemical Ind., Ltd

Boc-e-HoGly-1L-Ala-Oz-Bu (2j, Table 1)

m, 40 °C

mAU
350 PDA Multi 2 205nm,4nm
300
250
2001 2
150
100
50
0 T L
10A0‘ ‘12‘.5‘ ‘15\0‘ ‘17‘5‘ ‘20‘.0‘ ‘22‘5‘ ‘25\0‘ ‘27‘.5‘ ‘ 36:0
min
Peak Table
PDA Ch2 205nm
Peak# | Ret. Time Area Area%
1 22.970 12357955 100.000
Total \ 12357955 100.000
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Boc-A-HoGly-rac-Ala-Ot-Bu

mAU
PDA Multi 2 205nm,4nm)|
60 3 3
50
40
30
20
104
0 T L
5A0‘ o ‘7.‘5‘ o ‘1(‘)0‘ o ‘12‘5‘ o ‘15‘.0‘ o ‘17\5‘ o ‘20\0‘ o ‘22‘.5‘ ‘ ‘2‘5.0
min
Peak Table
PDA Ch2 205nm
Peak# ‘ Ret. Time Area Area%
1 9.941 2043000 49.988
2 16.380‘ 2043954 50.012
Total| 4086955 100.000

9.941 min = Boc-A-HoGly-D-Ala-O#-Bu; 16.380 min = Boc-A-HoGly-L-Ala-Oz-Bu

Conditions: 2-propanol/hexane = 5:95, v = 1.0 mL/min, A = 205 nm, 40 °C
Chiral Column: IA-3 column from Daicel Chemical Ind., Ltd

Boc-A-HoGly-L-Ala-O7-Bu (2k, Table 1)

mAU

200
150+
100+

50+

PDA Multi 2 205nm,4nm

16.636

5.0 7.5 10.0 125 15.0 17.5 20.0 22.5 25.0

min
Peak Table
PDA Ch2 205nm
Peak# Ret. Time Area Area%
1 16.636 3789938 100.000
Total 3789938 100.000
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Boc-Gly-rac-Ala-Ot-Bu

mAU
il S PDA Multi2 205nm ,4nm
100+ oo
75 8
50;
25;
o
so 15 100 125 150 175
mn
Peak Table
PDA Ch2 205nm
Peak# Ret. Time Area Area%
1 8.872 1605779 49.560
2 12.625 1634285 50.440
Total 3240064 100.000

8.872 min = Boc-Gly-D-Ala-O¢-Bu; 12.625 min = Boc-Gly-L-Ala-O#-Bu
Conditions: 2-propanol/hexane = 3:97, v = 1.5 mL/min, A = 205 nm, 40 °C

Chiral Column: IA-3 column from Daicel Chemical Ind., Ltd

Boc-Gly-L-Ala-Oz-Bu (4kb, Scheme 2)

mAU
i PDA Multi2 205nm ,4nm
400+
300
g
200 -
100
O; L
s0 75 100 125 180 175
mn
Peak Table
PDA Ch2 205nm
Peak# Ret. Time Area Area%
1 12.343 5733022 100.000
Total 5733022 100.000
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Boc-rac-Ala-rac-Ala-Or-Bu

mAU
PDA Multi 2 205nm,4nm|
250
200 i
1504
100 . g
50
0: T . . L
507 L R T
715 10.0 125 15.0 17.5 20.0
min
Peak Table
PDA Ch2 205nm
Peak# Ret. Time Area Area%
1 10.601 4167761 30.863
2 11.711 4161467 30.816
3 13.894 2572053 19.047
4 16.290 2602764 19.274
Total 13504045 100.000

10.601 min = Boc-L-Ala-L-Ala-Oz-Bu; 11.711 min = Boc-D-Ala-D-Ala-Oz-Bu
13.894 min = Boc-L-Ala-D-Ala-Oz-Bu; 16.290 min = Boc-D-Ala-L-Ala-Oz-Bu

Conditions: 2-propanol/hexane = 5:95, v = 1.5 mL/min, A = 205 nm, 40 °C

Chiral Column: IE-3 column from Daicel Chemical Ind., Ltd

Boc-L-Ala-L-Ala-O#-Bu (41, Scheme 2)

mAU
PDA Multi 2 205nm,4nm)|
400;
300;
200;
100;
0 T +
715 ‘ ‘ ‘ ‘ 16.0 ‘ ‘ ‘ ‘ 12‘5 ‘ ‘ ‘ ‘ 15\0 ‘ ‘ ‘ ‘ 17‘.5 ‘ ‘20.0
min
Peak Table
PDA Ch2 205nm
Peak# Ret. Time Area Area%
1 10.739 5153218 100.000
Total \ 5153218 100.000
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Boc-Gly-rac-Val-Ot-Bu

mAU
1 PDA Mutti2 205nm ,4nm
1254
100
75
50 = 5
25|
o
100 125 150 175 200 285 250
mn
Peak Table
PDA Ch2 205nm
Peak# Ret. Time Area Area%
1 14.113 1510265 49.939
2 18.706 1513968 50.061
Total 3024233 100.000

14.113 min = Boc-Gly-D-Val-O¢-Bu; 18.706 min = Boc-Gly-L-Val-Oz-Bu
Conditions: 2-propanol/hexane = 2:98, v = 1.5 mL/min, A = 205 nm, 40 °C
Chiral Column: IA-3 column from Daicel Chemical Ind., Ltd

Boc-Gly-L-Val-Oz-Bu (4kc, Scheme 2)

mAU
PDA Mutti2 205nm ,4nm
200
150
100-
50
0 ] T L
100 125 150 175 200 225 250
mn
Peak Table
PDA Ch2 205nm
Peak# | Ret.Time | Area Area%
i 18399 4621090 100.000
Total 4621090 100.000
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Boc-Gly-Gly-rac-Ala-Ot-Bu

mAU
175 PDA Multi 2 205nm,4nm|
150
125
100 g
75 3
50
25
ol . T L
0 2% s s a7 45
min
Peak Table
PDA Ch2 205nm
Peak# Ret. Time Area Area%
1 26.596 6066032 49.908
2 31.497 6088485 50.092
Total 12154517 100.000

26.596 min = Boc-Gly-Gly-D-Ala-Oz-Bu; 31.497 min = Boc-Gly-Gly-L-Ala-Oz-Bu
Conditions: 2-propanol/hexane = 7:93, v = 1.5 mL/min, A = 205 nm, 40 °C
Chiral Column: IG-3 column from Daicel Chemical Ind., Ltd

Boc-Gly-Gly-L-Ala-Oz-Bu (6aa, Scheme 3)

mAU
PDA Multi 2 205nm,4nm|
75
501 8
25+
0,
0 2 s s T4 s
min
Peak Table
PDA Ch2 205nm
Peak# Ret. Time Area Area%
1 31.758 3916898 100.000
Total| 3916898 100.000
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1

13. NMR data

sl a b b bs g b bev e by g b be e bonva b a il a by

1.0 20 30 40 50 60 7.0 80 9.0 100 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0

Boc 0

Z -~=-- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

. sexp( 0.2[Hz], 0.0[s] )}

trapezoid( 0[%], 0[%], 80I%1, 100[%] )
zerofill( 1 )

f££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-195 El1K-1-1.jdf

H NMR (1k, 400 MHz, CDCl5)

Filename = wml2-195_ElH-1-5.3jdf
Author = delta

Experiment = single_pulse.jxp
Sample_Id = wm12-195

Solvent = CHLOROFORM-D
Creation_Time = 11-JAN-2022 11:40:23
Revigion_ Time = 11-JAN~2022 11:42:44
Current_Time = 11-JAN-2022 11:43:05

abundance
0

Data_Format = 1D. COMPLEX
Dim_Size = 26214
Dim _Title = Proton
Dim Units = [ppm]
Dimensions =X
Site = JNM-ECS400
Spectrometer = DELTA2_ NMR
Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 4.36731904[s]
X_Domain = 1H
X_Preq = 399.78219838 [MHz]
on X_Offset = 5([ppm]
(= X_Points = 32768
ﬁwd. X_Prescans =1
— X_Resolution = 0.22897343 [Hz]
< X_Sweep = 7.5030012 [kBz]
ot X_Sweep Clipped = 6.00240096 [kHz]
Irr_Domain = Proton
Irr_Freq = 399.78219838 [MHz]
Irr_Offset = 5[ppm]
Tri_Domain = Proton
Tri Freq = 399.78219838 [MHz]
S =1 Tri_Offset = 5[ppml}
|\\|7m ‘\\IZ |\ Clipped = FALSE
] Scans =8
_ L\Lh » Total_Scans =8
T B A Relaxation_Delay = 5[al
R T SAALIL B I ey B e e | | Recvr_Gain = 26
Temp_Get = 23.6[dcC]
10.0 9.0 8.0 7.0 6.0 50 4.0 3.0 2.0 1.0 0 X 55 width ot i
m o X Acq_Time = 4.367319041s]
7 \3/7 A ¥ Angle 2 45ideg
S + O o~ G Ot N 0O o X_Atn = 1[dB]
—_ &~ o— At O AN A — < — 00~ S X Pulse = 3.235[ua]
[ [vE S B N = O ==\ W N WO [=4 Irr Mode = Off
N 09:00 % e mRvnnnaag = Tri_Mode = Off
L ¢ enen NN T e < Dante_Presat = FALSE

X : parts per Million : Proton .

S92




abundance

0.7 0.8 0.9 1.0 1.1 12
TS TR PP TINE FE TP ERT IR TR IRt POTTVETIN DUUTTTES FRTTTUTNS ITTETVING EUTTTTTUT ITTETTTI FUTTTTTIN IO

0.6

0.1 0.2 0.3 0.4 0.5

0
|

13C NMR (1k, 100 MHz, CDCl5)

-=--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[a]l )

trapezoid( O0[%1, 0[%]1, 80[%], 100([%] )

zerofill( 1)

££t( 1, TRUB, TRUE )

machinephase
ppm

Derived from: wml2-195-13C_E13C-1-1.jdf

L | L o IR o e B B L LN S LB NI R

190.0 180.0 :oogooaoo 140.0 130.0 120.0 110.0 100.0 90.0. 80.0 70.0 60.0 50.0 40.0 30.0 Nco 10.0

< Lond SN O NADN-UNM OV =N
— wy 00T O WV o NNt N OO
7y 3 Y CEINFIIEEIE
& & "a38 22ERIRR 36T
o o o>~ ~\0 NSV OonnVn T I
~ wvy o0 I~ I~ I~ FTOAANANANANNNANN
T3 kol

X : parts per Million : Carboni3

0 -104

Filename
Author
Experiment
Sample Id
Solvent
Creation Time
Revision Time
Current_Time

Data_Format
Dim_Size

Dim _Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width
X_Acq_Time

X _Angle
X_Atn
X_Pulse
Irr_Atn_Dec
Irr_Atn_ Noe
Irr Noise
Irr Pwidth
Decoupling
Initial_Wait

[ I TR )

I ]

[ I S I R R I R R

L R T I I T

wml2-195-13C E13C-1-3.jdf
delta

single_pulse dec.jxp
wml2-195-13C
CHLOROFORM-D

11-JAN-2022 11:44:22
11-JAN-2022 11:52:53
11-JAN-2022 11:53:22

1D COMPLEX
26214
Carbonl13
[ppm]

JNM-ECS400
DELTA2_NMR

9.389766 [T] (400 [MHz])
1.043333121[s]

13c

100.52530333 [MHZ]

100 [ppm]

32768

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]
Proton
399.78219838 [MHz]
5 [ppm}

TRUE

256

256

2(sl
60

22.8[dc]
10.1[us]
1.04333312(s]
30[degl
4.6[dB]
3.36666667 [us]
25.996 [dB]
25,996 [dB]
WALTZ
0.115[ms]
TRUE

1[s]
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abundance

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

«--- PROCESSING PARAMETERS ----
dec_balance( 0, FALSE )

sexp( 0.2[Hz]l, 0.0[s] )

trapezoid( 0[%], 0[%], 80([%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wmll-142 E1H-1-1.jdf

(0]
] Boc \éﬁ Ot-Bu
N A\
H 0
m H NMR (2a, 400 MHz, CDCl,)
] e
4 o
] ~
] 8 &3 S
b e D Ve
1 - A A »c. A I
100 90 8o 70 60 50 a0 30 0
o~ <t LNy — AR § QN =3
(= [=3-0) naA-unonao nen — o < o0 — > (=3
N = AR A e AN N S
[ O \O A S S S o o en.en NN A~ (=}

X : parts per Million : Proton

24-MAR-2021 10:02:58
24-MAR-2021 10:05:24
24-MAR-2021 10:05:46

Creation_Time
Revision_Time
Current_Time

Filename = wmll-142 E1H-1-6.jdf
Author = delta

Experiment = single_pulse.jxp
Sample_Id = wmll-142

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHzI)
4.36731904[s]

Field Strength
X_Acq_Duration

X_Domain 1H

X Freq 399.78219838 [MHz]
X_Offset 5 [ppm]

X_Points 32768

X_Prescans 1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

X_Resolution
X_Sweep
X_Sweep_Clipped

LI I SR ]

Irr_Domain Proton

Irr_Freq 399.78219838 [MHz]
Irr_Offset 5[ppm]

Tzi Domain = Proton

Tri_Freq = 399.78219838 [MHz]
Tri Offset = 5[ppm]

Clipped = FALSE

Scans =8

Total_Scans = 8
Relaxation_Delay = 5[sl

Recvr_Gain = 20

Temp_Get = 25[dC]
X_90_Width = 6.47[ua]
X_Acq_Time = 4.36731904[s]
X_angle = 45][deg]

X_Atn = 11dB]

X _Pulse = 3.235[us]
Irr_Mode = Off

Tri_ Mode = Off

Dante_Presat = FALSE
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abundance

11

1.0

0.9

0.8

0.7

0.6

0.5

B WOO/ \/\/\—ﬁ O?WC -~-- PROCESSING PARAMETERS ----
Z Z dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
H : H trapezoid( O[%1, O[%!, 80[%], 100[%] )
o zerofill( 1)
4 mmnhwf m.na? TRUE )
machinephase
13C NMR (2a, 100 MHz, CDClj)
Derived from: wmll-142-1-13C_E13C-1-1.3df
4 Filename = wmll-142-1-13C_E13C-1-3.3d
Author = delta
Experiment = single_pulse_dec.jxp
] Sample_Id = wmll-182-1-13C
] Solvent = CHLOROFORM-D
3 Creation_Time = 24-MAR-2021 10:28:19
E Revision_Time = 24-MAR-2021 10:50:45
E Current_Time = 24-MAR-2021 10:51:29
] Data_Format = 1D COMPLEX
] Dim_Size = 26214
E Dim_Title = Carbonl3
1 Dim_Units = [ppm]
] Dimensions =X
] site = JNM-ECS400
] Spectrometer = DELTA2_NMR

0.3

0.2

0.1

] Field _Strength = 9.389766([T] (400 [MHz])
3 X_Acq Duration = 1.04333312[s]
] X_Domain = 13C .
3 X _Freq = 100.52530333 [MHz]
E X_Offset =100 [ppm]
| X_Points = 32768
] X_Prescans =4
] . X_Resolution = 0.95846665 [Hz]
] X_Sweep = 31.40703518 [kHz]
3 X_Sweep. Clipped = 25.12562814 [kHz]
bl Irr_Domain = Proton
] Irr_Freq = 399.78219838 [MHz]
4 Irr_Offset = 5[ppml]
] Clipped = FALSE
E Scans = 512
] Total_Scans = 512
3 : : Relaxation_Delay = 2[al
| tr N ..—. e Recvr_Gain = 60
3 e ¢ ey v ) W/ i Vi " 4w Temp_Get = 23.6[dC]
E| ) i i v M X_90_width - = 10.1lual
T T T T T e T e e e e e e e | X_Acq_Time = 1.043333121s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 10.0 0 -10.0 M|wmmwm ’ H.Momwww“
X_Pulse = 3.36666667 [us]
\/ _ * f/ Irr_Atn_Dec = 25,996 [dB]
© G hoo % O 005 6w Irr_Atn Noe = 25.996 [dB]
—
IR N DT D" - SHINIO Irz_Nolae = WALTZ
Qan I T~ S0 S QFYoFn® Irr_Pwidth = 0.115[ms]
X< < Ao\ \ QAR I AN Decoupling = TRUE
O = SO % OV Oy o0 Iy 00 -
[ARN] P =R A NN F AN ANAN— Initial Wait = 1lsl
. i) -
X : parts per Million : Carboni3
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1%.0 15‘.0

13|.0

8.0 9;0 19.0 11{.0 12.0

7.0

6.0

5.0

4.0
PETES BEY

3.0
1o

el

2.0

1.0

W/\éﬁ
N Y

_l_

Ot-Bu

1H NMR (2f, 400 MHz, CDCl;)

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hzl, 0.0[s] )

trapezoid( 0[%1, O[%], 80[%], 100[%] )

zerofill( 1)

£ft{( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml3-23_E1lH-1-1.jdf

12.00

abundance
0

10.0

X : parts per Million : Proton

6.2217~_
620407 ¢

0.0000— =

Filename
Author
Experiment
Sample Id
Solvent
Creation_Time
Revision Time
Current_Time

Data_Foxmat
Dim_Size
Dim_Title
Dim _Units
Dimensions
Site
Spectrometex

Field Strength
X_Acq_Duration
X Domain
X_Freq

X . Offget

X Points
X_Prescans
X_Resolution
X_Sweep

X Sweep_ Clipped

Irr Domain
Irr_Fregq
Irr Offset
Tri_Domain
Tri Freg
Tri_Offset
Clipped
Scans
Total_Scans

Relaxation_.Delay

Recvr_Gain
Temp_Get
X_90_width
X_Acq Time

X _aAngle

X Atn
X_Pulse
Irr_Mode
Tri_Mode
Dante_Presat

0w

[ ]

LU T T T T}

R R T IO 'Y

wml3-23_ElH-1-4.jdf
delta
single_pulse. jxp
wml3-23
CHLOROFORM-D
24-FEB-2022 09:44:22
24-FEB-2022 09:46:09
24-FEB-2022 09:46:25

1D COMPLEX
26214
Proton
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766 [T] (400 [MHz])
4.36731904[s]

iH

399.76219838 [MHz]

5 [ppm]

32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5[ppnl

Proton
399.78219838 [MHz]
5[ppml

FALSE

8

8

5[sl

30
22.6[dc]
6.47 [us]
4.36731904[s]
45[deg]
1[dB]
3.235[us]
Off

Off

FALSE
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abundance

Bz.. N \éﬁ N OtBu ---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

_I_ _I_ sexp( 2.0[Hz], 0.0[s] )
O trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1 )
££t( 1, TRUE, TRUE )

13C NMR (2f, 100 MHz, CDCl5) . machinzphase

Derived from: wml3-23-13C E13C-1-1.jdf

Filename = wml3-23-13C_E13C-1-3.jdf
Author = delta

Experiment = single pulse_dec.jxp
Sample Id = wml3-23-13C

Solvent = CHLOROFORM-D

Creation Time = 24-FEB-2022 09:46:29
Revision_Time = 24-FEB-2022 10:07:56

Current_Time 24-FEB-2022 10:08:26

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Carbonl3
Dim Units = [ppm]
Dimensiona =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400[MHz])
1.04333312[s]

Field Strength
X_Acqg Duration

X_Domain 13¢

X _Freq 100.52530333 [MHz]
X Offset 100 [ppm}

X _Points 32768

X_Prescans =4
X_Resolution = 0.95846665 [Hz]
X Sweep = 31.40703518 [kHz]
X_Sweep_Clipped = 25.12562814 [kHz]
Irr_Domain = Proton
Irr Freq = 399.78219838 [MHz]
Irr Offset = 5[ppm]
Clipped = TROUE
Scans = 512
Total_Scans = 512
Relaxation Delay = 2[s]
Recvr_Gain = 60
oy ! s y ety PO W o e Temp_Get = 22.7[dC]
X_90_width = 10.1[us)
T T T T T T T T T T T T T T T T T T[T e | X_Acq_Time = 1.043333121(s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0. 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10. wlwmmym = womwwwww
X_Pulse = 3.36666667 [us]
B I N I L, D
Irr_ Atn_Noe = 25.996 [dB]
2R anea 2992 2 23 9BSF IerNolse - waim
<t & QNN — o~ O < O OO Irr_Pwidth = 0.115[ms]
© O Aoy Y vy — ¥ QNN Decoupling = TRUE
85 I58% SRR 2 A% 5N mitia e - il
— v —

X : parts per Million : Carbon13 B
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12.0

2.0 310 4].0 SEO 6.0 710 8.0 9.0 10.0 11;.0 /

1.0

abundance
0

INTRUTE FEREN

OUN/Z\)/(\)/(\ﬁ/Z Ot-Bu

1H NMR (2g, 400 MHz, CDCl5)

11.02

L1
201
=
3.00

---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 0.2{Hzl, 0.0[s] )

trapezoid( O0[%], 0[%], 80[%], 100{%] )
zerofill( 1)

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wmll-172_E1H-~1-1.jdf

(g}
N
w
E = S o N
< g < <
] = a = I
V- \}(
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0
— o — <00 NN \O O N o O AT N0 SN
TN~ =N O N~ S on VO WYEON— ¢ <t =W
Nt nal— Oy~ o~ WNANDO T N~ NO N
AN Anmadda o SEESIIYT A==
Lol ol ol e S ol ot O O nunnnsE St o o on

X : parts per Million : Proton

-0.0000—— @

Filename = wmll-172_ E1H-1-4.3jdf
Author = delta

Experiment = single pulse.jxp
Sample_Id = wmll-172

Solvent = CHLOROFORM-D
Creation_Time = 23-APR-2021 08:14:53
Revision_Time = 23-APR-2021 08:20:33

Current_Time 23-APR-2021.08:20:43

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field_Strength
X_Acq_Duration

9.389766[T] (400 [MHEz])
4.36731904[s]

X _Domain 1H

X _Freq 399.78219838 [MHz]
X_Offset 5 [ppm]

X_Points 32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

X _Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

[ T T T T I B A T

Irr_Domain Proton
Irx_Freq 399.78219838 [MHz]
Irr Offset 5 [ppm]

Tri_Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5[s]

Recvr_Gain = 26

Temp_Get = 22.5[4C]
X_90_width = 6.47[us]
X_Acq_Time = 4.36731904[s]
X_Angle = 45[degl

X_Atn = 1[dB]

X_Pulse = 3,235[us]
Irzr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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0.5
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0.2

1

0.1

0

abundance

Ot-Bu

13C NMR (2g, 100 MHz, CDCl5)

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80([%], 100[%1 )
zerofill( 1)

£££( 1, TRUE, TRUE )

machinephase

Ppm

Derived from: tEHH.anJHuolmHuG.u.H. ja€

T

"

X : parts per Mil

A

—
N —
[ E>4)
e
ISEN]
S~
— —
ffon

=

3

;

136.5721 ~—
128.4295
128.0100
127.9814

ML 2 L L L LB B

ﬂooo _moo :oo 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0

81.9008 — 21
77.3146

>
D
[
=]
o

i=3
W
=]

48.4439— o

f
==
22.37647

77.0000

1 76.6758
66.4920 ——
40.3681 ——
35,6676—

.29.2318
27.8874
185816 @

23-APR-2021 08:19:36
23-APR-2021 08:30:13
23-APR-2021 08:30:31

Creation_Time
Revigion_Time
Current_Time

Filename = wmll-172-13C_E13C-1-3.jdf
Author = delta

Experiment ='single_pulse_dec.]jxp
Sample Id = wmll-172-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
1.043333121s]

Field_Strength
X_Acq_Duration

X_Domain 13¢
X_Freq 100.52530333 [MHz]
X Offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution

X Sweep
X_Sweep_Clipped

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

ORI B O BRI

Irr Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppm]

Clipped FALSE

Scans 281
Total_Scans 281
Relaxation Delay = 2[s]
Recvr_Gain - = 60

Temp_Get = 22.4[dC]
X_90_width = 10.1[us]
X_Acq_Tite = 1.04333312][&]
X_Angle = 30[deg]

X_Atn = 4.6[aB]
X_Pulse = 3.36666667 [ua]
Irr_Atn Dec = 25.996 {dB]
Irr_Atn_Noe = 25.996[dB]
Irr_Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE
Initial_Wait = 1[sl
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1 "H NMR (2h, 400 MHz, CDCl,)

Lovwsben g}y

I IR Y il BT Lygsold

]
|

-t

o

—

~--- PROCESSING PARAMETERS ----
dec_balance( 0, FALSE )

sexp( 0.2[Hzl, 0.0[s] )

trapezoid( 0[%1, 0[%], 80[%1, 100[%] )
zexofill( 1)

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-200-1 E1H-1-1.3jdf

| —

0

abundance

10.0 9.0 8.0 7.0 6.0

P

7.2756——
6.1994
6.1857

X : parts per Million : Proton

MM B B LI e e e L L e e o

\

Ve
1.4691
1.4313¥

1.3775
1.3597 7

52177——
34313
3.4164
3.4010
3.3861
24359
24210
2.4061

-0.0000—— <

19-JAN-2022 13:33:51
19-JAN~2022 13:34:49
19-JAN-2022:13:35:09

Creation_Time
Revipion_Time
Current_Time

Filename = wml2-200-1_ElH-1-4.jdf
Author = delta

Experiment = single_pulse.jxp
Sample_Id = wml2-200-1

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz]1)
4.36731904[a]

Fleld Strength
X_Acq Duration

X _Domain 1H

¥_Freq 399.78219838 [MHz]
X_Offset 51[ppml

X_Points 32768

X_Prescans 1

0.22897343 [Hz]
7.5030012 [kHz]

X_Resolution
X Sweep

LI T T I T I B}

X_Sweep_Clipped 6.00240096 [kHz]
Irr Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppml

Tri Domain Proton
Tri_Freq 399,78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8
Relaxation_Delay = 5([s}
Recvr_Gain = 30

Temp_Get = 24[dcl]
X_90_width = 6.47[us]
X_Acq_Time = 4.36731904[s]
X_Angle = 45[deg]

X_atn = 1[asl

X_Pulse = 3.235[us]
Irr_Mode = Off

Tri Mode = Off
Dante_Presat = FALSE
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abundance

1.1
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: OiS 0;6 0;7 0?8

0.4

0.3
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0.1
I

Ot-Bu

o)
WOO/Z\/\FZ
: 0

13C NMR (2h, 100 MHz, CDCl,)

—_—

|

~---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], 100{%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-200-1-13C_E13C-1-1.jdf

0

X : parts per Million : Carbon

L o 0 ML e o e e e B L B L L B s e

0 -10.

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0

172 1742 ~—
2170.8679

wy
2
o0
)
w
"
=

1

3

,

82.0438

79.1930
77.3146

77.0000

7

76.6854

48.5965 ——

A A

v
0
[V}
1]
> O
o

36.5162
28 3641
27.9160

18.5435——

10.0

19-JAN-2022 13:36:19
19-JAN-2022 14:12:29
19-JAN-2022 14:12:49

Creation_Time
Revision_Time
Current_Time

Filename = wml2-200-1-13C_E13C-1-4.jd
Author = delta

Experiment = single_pulse dec.jxp
Sample Id = wml2-200-1-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Carboni13
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2 NMR

9.389766[T] (400 [MHZ])
1.043333121a]

Field Strength
X_Acq_Duration

X_Domain 13¢
X_Freq 100.52530333 [MHz]}
X_Offset 100 [ppm]

X_Points 32768

X Prescans

X_Resolution 0.95846665 [Hz]

L TR T T I )

X_Sweep 31.40703518 [kHz]
X_Sweep_Clipped 25.12562814 [kHz)
Irr_Domain Proton

Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppml

Clipped FALSE

Scans 800

Total_Scans 800
Relaxation_Delay = 2([s]

Recvr_Gain = 60

Tenp_Get = 23.91[4cC]
X_90_width = 10.1[usl
X_Acq_Time = 1.04333312(s]
X_Angle = 30[degl

X_Atn = 4.6[dB]

X_Pulse = 3.36666667 [us]
Irr_Atn_Dec = 25.996 [aB]
Irr_Atn_Noe = 25.996 [aB]
Irx_Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE
Initial_Wait = 1[s]

S101



Pl NS PR S WS RE T W ET TS FE R RTES FEEEE FEWRE IS S S S |
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I
Boc” z/\éﬁ

A

|

Ot-B
N u

H o

TH NMR (2i, 400 MHz, CDCl5)

1.00

===~ PROCESSING PARAMETERS ----
dec_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[=s] )

trapezoid( 0[%1, 0[%], 80[(%}, 100[%1 )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-194-6 E1H-1-1.jdf

2.00

0

abundance

T L e B e

T T

10.0 9.0 8.0 7.0 6.0

727713 —

X : parts per Million : Proton

6.4319~_
641887

e Fum _.__,_.____._H___..___._.____..____._

48128—
44835~
44657
44474
4.4296 ¢
32183
31839
3.1507

20.0000— ©

7-JAN-2022 11:51:21
7-JAN-2022 11:52:01
7-JAN-2022 11:52:13

Creation_Time
Revision_Time
Current_Time

Filename = wml2-194-6 ElH-1-5.jdf
Author. = delta

Experiment = single_pulse.jxp
Sample_Id = wml2-194-6

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton

Dim Units = [ppm}
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 IMHz])
4.36731904[s]

Field Strength
X_acq_Duration

X_Domain 1H

X_Freg 399.78219838 [MHz]
X_Offset 5 [ppm}

X_Points 32768

X Prescans 1

X_Resolution
X_Sweep
X_Sweep_Clipped
Irr Domain

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton

LI T T I S O B B I O

Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppm}

Tri_Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri Offset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5{sl

Recvr_Gain = 48

Temp_Get = 23.3[dC]
X_90_wWidth = 6,47 [usl
X_aAcq_Time =4.36731904[s]

X Angle = 45[degl

X_Atn = 1[dB]

X_Pulse = 3.235[usl
Irxr_Mode = Off

Tri_Mode = Off

Dante_Presat =. FALSE
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0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

0.2

0.1

abundance

_I_
N -
mOO /\/¥ﬁ2 ON WC ---- PROCESSING PARAMETERS ----

dc_balance( 0, FALSE )
‘H sexp( 2.0[Hz], 0.0[s] )
(o) trapezoid( 0[%], O[%], 80I%1, 100[%] )
zezofill( 1)
££t( 1, TRUE, TRUE )

IFETEEEENE FR TN ETETN AR AR ETE

E 13C NMR (2i, 100 MHz, CDCl5) :
1 Derived from: wm12-194-6-13C_E13C-1-1.3df
b Filename = wml2-194-6-13C_E13C-1-4. “m
3 Author = delta
1 Experiment = single_pulse dec.jxp
1 Sample_Id = wnl2-194-6-13C
] Solvent = CHLOROFORM-D .
] Creation_Time = 7-JAN-2022 12:14:24
E ! Revision_Time = 7-JAN-2022 12:36:07
] Current_Time = 7-JAN-2022 12:36:32
] Data_Format = 1D COMPLEX
1 Dim _Size = 26214
g Dim_Title = Carbonl3
3 Dim_Units = [ppm]
] Dimensions . =X
] Site = JNM-ECS400
] Spectrometer = DELTA2 NMR
Field_Strength = 9.389766[T] (400 [MHz])
X_Acq Duration = 1.04333312I[sl
] X_Domain = 13C
] X_Freq = 100.52530333 [MHz]
- X_Offset = 100 [ppm]
E X_Points = 32768
3 unlmnm.momn—m =
] X_Resolution = 0.95846665[Hz]
] X_Sweep = 31.40703518 [kHz]
3 X_Sweep_Clipped = 25.12562814 [kHz]
Irr_Domain = Proton
Irr_Freg = 399.78219838 [MHz)
Irr_Offset = 5[ppm}
Clipped = TRUE
e Scans = 512
Total_Scans = 512
Relaxation Delay = 2[s]
E.& 1 Recvr_Gain = 60
i AN " by . " " ’ PPy R Temp Get - 23.31dc)
T B ' ¥ o i i X_ 90 Width = 10.1[us]
T s R e L AN Il I S e o B e T | X_Acq_Time = 1.04333312(sl
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 800 700 60.0 500 40.0 300 200 10.0 0 -10.q X Ansle = J0ldeq]
X_Pulse = 3.36666667 [usl]
A PN A ST
i~ o Shae O 000 8 Irr_Atn_Noe = 25.996[dB]
" Irr Noise = WALTZ
AR by SRI8R 4 B SRQJKA Irr_Pwidth = 0.115[ms]
€ Ay N R0 —= OO o [ R R R Decoupling = TRUE
Q b1 =2kR¥ X QA A2R3K48= Initial Wait = 1lsl
. o
X : parts per Milfion : Carboni3 F
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15[.0

; 3‘.0 4[.0 5i0 6;0 7;0 8‘.0 910 lq,O 11’.0 12].0 13:.0 14].0
PEN P ETRS L1 11 PN I Ly L Ll PN 1 L Lau L

2.0

1.0

0]

12-JAN-2022 10:58:00
12-JAN-2022 11:00:27

Creation_Time
Revision_Time

\Ziﬁ Ownwc ~=--- PROCESSING PARAMETERS ----
Boc N dc_balance( 0, FALSE )
. sexp( 0.2[Hz], 0.0[s] )
_l_ trapezoid( 0[%]1, 0[%], 80[%], 100[%] )
o zerofill( 1 )
£€t( 1, TRUE, TRUE )
. machinephase
H NMR (2], 400 MHz, CDCl;)
Derived from: wml2-191 ElH-2-1.3df
Filename = wml2-191_E1H-2-4.3jdf
Author = delta
Experiment = single_pulse.jxp
Sample_Id = wml2-191
Solvent = CHLOROFORM-D

Current_Time 12-JaN-2022 11:00:37
Data_Format = 1D COMPLEX

Dim Size = 26214

Dim_Title = Proton

Dim_Units = [ppm]

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength 9.389766[T] (400 [MHz]1)

X_Acq_Duration 4.36731904(s]
X_Domain 1H

X_Freg 399.78219838 [MHz]
X Offaet 5 [ppm]

X _Points 32768

X _Prescans

X Resolution

X Sweep
X_Sweep_Clipped

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

WOE OB OB W WU NE W WUE N

abundance
0

R Irr_Domain Proton
< Irr Freg 399.78219838 [MHz]
& Irr Offset 5 [ppm]
Tri_Domain Proton
Tri_Freq 399.78219838 [MHz]
g g g 33 Gimee ™ lmum
o e N Vel el o coabpe 5
).—e. t rv Total_Scans 8
& A Relaxation Delay = 5[s]
o o o B R S EL EL e T T e Recvr_Gain = 34
Temp_Get = 23.8[dC]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 55 aen At
" | I X_Acq_Time = 4.36731504 [s)
_ \ / \k // \\ f ¥ » \ Taeate i
o PO N AT VOOELANT N < rAa c it
N = A=FNnEO NS ) 00— <t 00 00 — N O S X_Pulse = 3.235[us]
° w3 OO Ta N—O®W —DWWWVMInT S Irr_Mode = Off
S 33 NRAISIIS S=RE J3E8ITmam S TriMode - ot
~ O \© T T enenen AT E e < Dante Presat = FALSE

X : parts per Million : Proton
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0.5 0.6 0.7 0.8 0.9 1|.0

0.4

0.2

0.1

abundance

Hiﬁ Ot-B
E Boc” N tBu ---- PROCESSING PARAMETERS ----

de_balance( 0, FALSE )
9 " _I_ sexp( 2.0[Hzl, 0.0[s] )
O trapezoid( 0[%1, 0[%], 80[%], 100([%] )
zerofill( 1 )
££t( 1, TRUE, TRUE )

E Awo NMR AN._. 100 MHz, Oco_wv mwniamurmmm

Derived from: wml2-191-13C_E13C-1-1.jdf

12-JAN-2022 10:23:03
12-JAN-2022 10:46:41
12-JAN-2022 10:47:06

Creation_Time
Revision Time
Current_Time

1 Fllename = wml2-191-13C E13C-1-4.jdf
1 Author = delta

3 : Experiment = single_pulse_dec.jxp

] Sample_Id = wml2-191-13C

1 Solvent = CHLOROFORM-D

1 Data_Format = 1D COMPLEX
Dim_Size = 26214

1 Dim_Title = Carbonl3

1 Dim_Units = [ppml

| Dimensions = X

b Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T]1 (400 [MHz])
1.04333312([s]

Field Strength
X_Acg_Duration

0.3

X_Domain 13c
X _Freq 100.52530333 [MHz]
] X_Offset 100 [ppm]
] X_Points 32768
] X_Prescans 4

L R R R R T}

k| X_Resolution 0.95846665 [Hz]

E X_Sweep 31.40703518 [kHz]
| X_Sweep_Clipped 25.12562814 [kHz]
] Irr_Domain Proton
1 Irr_Freq 399.78219838 [MHz]
1 Irr_Offset 5 [ppml

3 Clipped FALSE
] Scans 512
1 Total_Scans 512

Relaxation Delay = 2[sl

Recvr_Gain

%o
WY b Temp_Get = 23.6[4c]
X_90_Width = 10.1[usl
R Lo I e e e e e e — e X_Acg_Time = 1.04333312([s]
190.0 180.0 170.0 160.0 _moo Eoo 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 mo.o 100 0 _oa mtwmmpm : Mﬁwww“
X_Pulse = 3.36666667 [usl
A A N e, st
) I QNN O AR N AN N O mnnanwtzom - www.wwﬂ%u
Irx. jolse =
R " BB NSD e FEORBVYLESS Irr Pwidth = 0.115[msl
< - ) AN N\ o= Decoupling = TRUE
g ZEERE FIEARNRYS mitial e - 1)
X : parts per Million : Carboni3 .

S105




5.0

abundance

12.0

@)

~--- PROCESSING PARAMETERS ----
dec_balance( 0, FALSE )
gexp( 0.2[Hz]l, 0.0[s] )

trapezoid( 0[%], 0[%], 80[%1, 100[%] )

zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-198_ElH-1-1.jdf
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X : parts per Million : Proton

Filename
Author
Experiment
Sample Id
Solvent
Creation Time
Revision_Time
Current_Time

Data_Format
Dim_Size

Dim Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength
X_Acg_Duration

L]
11
b

oints
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq
Irx Offset
Tri_Domain
Tri_ Freq
Tri_Offset
Clipped
Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle
X_Atn
X_Pulse
Irr_Mode
Tri_Mode
Dante_Presat

LI ]

nwwowonowow

BB ounonow R wowon

LI T I B O A

wml2-198 ElH-1-4.3df
delta
single_pulse. jxp
wm1l2-128
CHLOROFORM-D
13~-JAN-2022 15:23:21
13-JAN-2022 16:57:45

13-JAN-2022 16:58:00

1D COMPLEX
26214
Proton
[ppml

X

JNM-ECS400
DELTA2_NMR

9.389766 [T] (400 [MHz])

4.36731904[s]

1H

399.78219838 [MHz]
5[ppm]

32768

1

0.22897343 [Hz]
7.5030012 [kHz)
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5 [ppm]

Proton
399.78219838 [MHz]
5 [ppm]

FALSE

8

8

5[s]

24

23.71[4c]

6.47 [us]
4.36731904 [s]

3.235[us]
Off

Off

FALSE
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13C NMR (2k, 100 MHz, CDCl5)

i

S
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-=--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

agexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O0[%], 80[%}, 100([%] )
zerofill( 1 )

££t{ 1, TRUE, TRUE )

machinephase

ppm

OF
Derived from: wml2- HPm -13C_E13C-1-1.j4f

" Gl M b

L o . A I e L B L N LN L B L R LI B e b

190.0 180.0 170.0 160.0 150.0-140.0 130.0-120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 woo 20.0 - 10.0

N

2155.9368

w
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o=
llion :

X : parts per Million : Carbol

81.8722
78.8974
77.3146

77.0000

76.6854

0 -10.0
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OCEQAST - NO A NDBOOO =N
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QN TOSET A AN — NN
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s

Filename = wml2-128-13C_E13C-1-3.jdf
Author = delta

Experiment = single_pulse_ dec.jxp
Sample_Id = wml2-128-13C

Solvent = CHLOROFORM-D
Creation_Time = 13-JAN-2022 15:27:41
Revigion_Time = 13-JAN-2022 15:53:35

Current_Time 13-JAN-2022 15:54:13

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Carbonl3
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength 9.389766 [T] (400 [MHz])

1.04333312([8]

X_Acq_Duration =

X_Domain = 13C

X_Freq = 100.52530333 [MHz]
X offset =.100[ppm]
X_Points = 32768
X_Prescans =4

X_Resolution = 0.95846665[Hz]
X Sweep . = 31.40703518 [kHz]
X _Sweep. Clipped = 25.12562814 [kHz]
Irr_Domain = Proton

Irr_Fregq = 399.78219838 [MHz]
Irr Offset = 5[ppm]

Clipped = TRUE

Scans = 600

Total_Scans = 600

Relaxation Delay = 2i(s]

Recvr_Gain = 60

Temp_Get = 22.5[4c]
X_90_width = 10.1[us]

X vnﬂl.ﬂwsm = 1.04333312([s]
X_Angle = 30[degl

X_Atn = 4.6[dB]

X_Pulse = 3.36666667 [usl
Irr_Atn_Dec = 25.996 [dB]
Irr_Atn_ Noe = 25.996 [dB]
Irr_Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE

Initial Wait = 1[sl
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abundance
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H NMR (3f, 400 MHz, CDCl5)

---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0([s] )

trapezoid( 0[%], 0[%], 80[%), 100[%] )

zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-44_E1H-1-1.jdf
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X : parts per Million : Proton

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision Time
Current_Time

Data_Format
Dim_Size
Dim_Title
Dim_Units
Dimensions
Site
Spectrometexr

Field_Strength
X_A¢q_Duration

X_Preacans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr Freg

Irr Offset
Tri Domain
Tri_Freq
Tri_Offset
Clipped
Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width
X_Acg_Time
X_Angle
X_atn

X Pulse

Irr Mode
Tri_Mode
Pante_Presat

NN wwww o

wml2-44_E1H-1-4.3jdf
delta
single_pulse.jxp
wml2-44
CHLOROFORM-D
8-JUL-2021 13:43:21
8-JUL-2021 13:43:34
8-JUL-2021 13:43:54

1D COMPLEX
26214
Proton
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766[T] (400([MHz])
4.36731904 (sl

1H

399.78219838 [MHz]
5 [ppm] :
32768

1

0.22897343 [Hz]
7.5030012 {kHz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5 [ppm}

Proton
399.78219838 [MHz]
5 [ppm]

FALSE

8

8

5[s]

32

23.91[dc]

6.47 [us]
4.36731904[8]
45([deg]

1{dB]
3.235[usl
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13C NMR (3f, 100 MHz, CDCl5)
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1
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-~--- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%1, 0[%], 80[%], 100[%] )
zerofill( 1)

££t{ 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-44-13C_E13C-1-1.3df

S

s o [ — QA
) N [=4 00 \D 00
= o S \e~
O o0 00
g § 28%
5
X : parts per Million : Carbon13

84.0079
77.3242

A

=3
S
=1
<
~
~

76.6854

67.5703

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0

49.5881——

L B o e e B S B

40.0 30.0 20.0 10.0 0-10.0

41.2549 ——

27.8302——

8-JUL-2021 13:45:29
8-JUL-2021 13:56:00
8~JUL-2021 13:57:01

Creation_Time
Revision_Time
Current _Time

Filename = wml2-44-13C E13C-1-3.jdf
Author = delta

Experiment = single pulse_dec.jxp
Sample_Id = wml2-44-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
1.04333312[s]

Field_Strength
X_Acq Duration

X_Domain 13¢

X_Freq '100.52530333 [MHz)
X_Offset 100 [ppml

X_points 32768

N]WKDm cans
X_Resolution
X_Sweep
X_Sweep_Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

[ Y I I T T I

Irr_Domain Proton

Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppm}

Clipped FALSE

Scans 281

Total_ Scans 281

Relaxation Delay = 2[al

Recvr_Gain 60

Temp_Get 23.514¢]
X_90_Width 10.1 fus]
X_Acq_Time 1,04333312 (8]
X_Angle 30(deg]

X_Atn

X_Pulse 3.36666667 [us]

Irr_Atn Dec 25.996 [dB]

Irr_Atn_Noe 25.996 [dB]
Irr Noise WALTZ

Irr Pwidth 0.115[me]
DPecoupling TRUE

LI T T R A I RS ]
w
o

Initial_Wait 1lsl
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---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
0r%l, 80[%1, 100[%] )

trapezoid{ 0[%],
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-88_E1H-1-1.jdf
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X : parts per Million : Proton

1.0

1.5109—
-0.0000— <

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revigion_Time
Current_Time

Data_Format
Dim_Size
Dim_Title
Dim_Units
Dimensiona
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain

X _Freq

X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_sSweep_Clipped
Irr_Domain
Irr_Freg

Irz Offset
Tri_Domain

Tri Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X Atn
X_Pulse
Izr_Mode
Tri_Mode
Dante_Presat

[ I )

wewononouw oo

[ O T B I A

wml2-88_E1H-1-5.3df
delta

single pulse.jxp
wm12-88

CHLOROFORM-D
10-SEP-2021 14:29:47
10-SEP-2021 14:28:45
10-SEP~2021 14:28:55

1D COMPLEX
26214
Proton
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766 [T] (400 [MHz])
4.36731904 (8]

1H

399.78219838 [MHz]

5 [ppm]

32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5 [ppm]

Proton
399.78219838 [MHz]
5 [ppm]

FALSE

5

5

5[s]

34

22.6[dcCt

6.47 [usl
4.36731904[s]
45[degl

1[dB]
3.235[ual

S110



12

1.1

1.0

IEETEE FEEERUEETE FE NN EEETE PR NECRRE R TN SN
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abundance

MeO
13C NMR (3g, 100 MHz, CDCl5)

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0{Hz], 0.0[sl )

trapezoid( 0[%], 0[%], 80[%], 100(%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-88-13C E13C-1-1.jdf

)
o
o
=
[oN
o
1

X : parts per Million : Carl

LI T e

190.0 180.0 170.0 160.0 150.0

140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 wo_.o

N

146.8694 ——
84.0365 ~_
77.3242
77.0000
76.6854
52.7345—
49.3879 —
41.2263——
279160 ——

10-SEP-2021 14:31:26
10-SEP-2021 14:53:12
10-SEP-2021 14:53:27

Creation_Time
Revisgion_Time
Current_Time

Filename = wml2-88-13C_E13C-1-4.3jdf
Author = delta

Experiment = gingle_pulse_dec.jxp
Sample_Id = wm12-88-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size =.26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
1.04333312{s]

Field Strength
X_Acq_Duration

¥_Domain 13¢
X_Freq 100.52530333 [MHz}
X_Offset 100 ippm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

[T T T A T I I}

Irr Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppm]

Clipped FALSE

Scans 512
Total_Scans 512
Relaxation _Delay = 28]
Recvr_Gain = 60

Temp_Get = 24.2[dc]
X_90_Width = 10.1[us]
X_Acq_Time = 1.04333312[s]
X_Angle = 30[degl

X_Atn = 4.6[4B]
X_Pulse = 3.36666667 [us]
Irr_Atn_Dec = 25.996 [dB]
Irr_Atn_Noe = 25.996 [dB]

Irr Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE
Initial_Wait = 18]
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H NMR (3h, 400 MHz, CDCl5)

1.01

24.03

L

|

==-- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hzl, 0.0[s] )

trapezoid( 0[%], 0[%], 80{%1, 100[%] )
zerofill( 1)

££t( 1, TRUE, TRUE )

machinephase

ppn

Derived from: wml2-71 ElH-1-1.jdf

10.0 9.0 8.0 7.0

72727

X : parts per Million : Proton

L L B L B B

6.0

Ly

5.83
5.82!

N

4.5407
4.5344
4.5298
43185
4.2670
3.3385
3.3105
3.3002
3.2721
1.9410
1.9336
1.9090
1.8992

6741

1

1.0

&.s ___//

1.5332
1.4731
1.4399

0.0000— <

Filename wml2-71 E1H-1-4.jdf
Author delta

Experiment single_pulse.jxp
Sample_Id wnml2-71

Solvent CHLOROFORM-D

6-AUG-2021 13:17:15
6-AUG-2021 15:27:27

Creation_Time
Revision Time

Current_Time 6-AUG-2021 15:27:38
Data_Format = 1D COMPLEX

Dim_Size = 26214

Dim Title = Proton

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field_Strength
X_Acg_Duration

9.389766 [T] (400 [MHz])
4.36731904 [s]

X_Domain 1H

X_Freq 399.78219838 [MHz]
X_Offset 5 {ppm]

X_Points 32768

X_Prescans
X_Resolution

X Sweep
X_Sweep_Clipped

1

0.22897343 [Hz)
7.5030012 [kHz]
6.00240096 [kHz]

E I T T T T T R

Irr_Domain Proton

Irx_Freq 399.78219838 [MHz]
Ixrxr_Offset 5 [ppm]

Tri_Domain Proton

Txi_Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5l[al

Recvr_Gain = 30

Temp_Get = 23.6[dacl
X_90_Width = 6.47[usl
X_Acq_Time ='4.367319041s]
X_angle = 45[deg]

X_atn = 1[dB]

X_Pulse = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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NHBoc
13C NMR (3h, 100 MHz, CDCl5)

, ; _ \w J

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( C[%], 0[%], 80[%], 100{%] )
zerofill( 1)

££t{( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-71-13C_E13C-1-1.jdf
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X : parts vmﬁ.gzros Carbon )

T

0 -10.0

6-AUG-2021 13:19:21
6-AUG-2021 14:07:59
6-AUG-2021 14:08:20

Creation_Time
Revision_Time
Current_Time

Filename = wml2-71-13C_E13C-1-5.jdf
Author = delta

Experiment = single_pulse dec.jxp
Sample_Id = wml2-71-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim_Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR
Field_Strength 9.389766 [T1 (400 [MHz1)
X_Acq_Duration 1.04333312([s]
X_Domain 13c

X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X Points 32768

X_Prescans

X_Resolution 0.95846665 [Hz]

31.40703518 [kHz]
25.12562814 [kHz]

X _Sweep
X_Sweep_ Clipped

F YT R T I I I R I T

Irr_Domain Proton

Irr_ Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Clipped TRUE

Scans 1024
Total_Scans 1024
Relaxation Delay = 2[s]
Recvr_Gain = 60

Temp_Get = 23.6[dC]
X_90_width = 10.1[us]
X_Acg_Time = 1.04333312[s]
X_aAngle = 30[degl

X_Atn = 4.6{dB]
X_Pulse = 3.36666667 [us]
Irr_Atn Dec = 25.996 [dB]
Irr_Atn_Noe = 25.996 [dB]
Irr_Noise = WALTZ

Irr Pwidth = 0.115[ms]
Decoupling = TRUE
Initial _Wait = 1isl]
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~--« PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 0.2[Hzl, 0.0[s8] )

trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-90 EiH-1-1.jdf
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X : parts per Million : Proton

8-SEP-2021 16:45:53
8-SEP-2021 17:15:44
B8-SEP-2021 17:15:58

Creation_Time
Revigion_Time
Current_Time

Filename = wml2-90_E1H-1-5,]jdf
Author = delta

Experiment = single_pulse.jxp
sample_Id = wnl2-90

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = Ippm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

9.389766 [T1 (400 [MHz])
4.36731904[s]

X_Domain 1K

X_Freq 399.78219838 [MHz]
X_0ffset 5 [ppml

X_Points 32768

X_Prescans 1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

X_Resolution
X_Sweep
X_Sweep_Clipped

[ I A A A B )

Irr_PDomain Proton

Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Tri_Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri Offset 5 [ppml

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5[sl

Recvr_Gain = 26

Temp_Get = 23.9[4c]
X_90_Width = 6.47[us]
X_Acq_Time = 4.36731904[s]

X Angle = 45[deg]

X_Atn = 1[dB]

X_Pulse = 3.235[us]
Irx_Mode = Off

Tri Mode = Off

Dante_Presat = FALSE
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-==-- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0(s] )

trapezoid( 0I%}, 0[%l, 80[%], 100[%l )
zerofill( 1 )

Z_I_mOO ££t( 1, TRUE, TRUE )

machinephase

ppm

\_uwn zg” Awm- Aco gINu OUO—WV Derived from: wml2-90-13C E13C-1-1.jdf

»

Filename = wml2-90-13C_E13C-1-3.3jdf
Authox = delta

. Experiment = gingle_pulse_dec.ixp
Sample_Id = wml2-90-13C
Solvent = CHLOROFORM-D
Creation_ Time = 8-SEP-2021 16:49:13
Revision_Time = 8-SEP-2021 17:1 7
Curxrent_Time = 8-SEP-2021 17:17:48
Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =X
Site = JNM-ECS8400
Spectrometer = DELTA2_NMR

9.389766 [T] (400[MHz])
1.04333312[8]

Fleld_strength
X_acqg Duration

X_Domain 13¢
X_Freq 100.52530333 [MHz]
X Offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution

X [_Sweep
¥_Sweep. Clipped

4

0.95846665 [Hz)
31.40703518 [kHz]
25.12562814 [kHz]

I I I N R I R R

irr_Domain Proton
Irr Freq 399.78219838 [MHz]
Irr Offset 5 [ppm]

1 Clipped TRUE

3 Scans 640

] Total_Scans 640

] Relaxation Delay = 2[al

] ﬁ | Recvr_Gain = 60

= Y My " W RO o iy WA R § il Temp_Get = 23.8[dC]

] v X_90_width = 10.1[usl
e e B o A B e e T B e B o L B IR o T T X_Acq Time = 1.04333312[s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 uoo 20.0 Hoo 0 -10. wlwmmum : wo%ﬂwﬂ

X_Pulse = 3.36666667 [us]

7 _ A Irr_Atn Dec = 25.996 [dB]

% o Irr_Atn_Noe = 25.996 [dB]

— —
Q 5% I298F wo= LA2I Irr Noise = WALTZ
=~ 0 < VNS0 N o S onenen Irr Pwidth = 0.115[ma]
— < T O v ~ o Oy 0 0 Decoupling = TRUE
= KA 2 w ..H ..H © a < % .nu % m Initial _Wait = 1[sl
e —
X : parts per Million : Carbonl3 .
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-~~~ PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz]l, 0.0{s] )

trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wmll-134_ElH-1-1.jdf
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X : parts per Million : Proton

Filename = wmll-134_E1H-1-4.jdf
Author = delta

Experiment = single_pulse.jxp
Sample_Xd = wmll-134

Solvent = CHLOROFORM-D

12-MAR-2021 0 3:16
12-MAR-2021 O 3:18
12-MAR-2021 07:23:30

Creation_Time
Revision_ Time
Current_Time

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
4.36731904[s]

Field Strength
X_Acq_Duration

X_Domain 1H

X_Freq 399.78219838 [MHz]
X _Offset = 5[ppm]

X_Pointe = 32768

X Prescans =1

X_Resolution = 0.22897343 [Hz]

7.5030012 [kHz]
6.00240096 [kHz]

X_Sweep
X_Sweep_Clipped

Irr_Domain = Proton

Irr_Freq = 399.78219838 [MHz]
Irr_Offset = 5[ppm]
Tri_Domain = Proton

Tri_Freq = 399.78219838 [MHz]
Tri Offaet = 5[ppm]

Clipped = FALSE

Scana = 3

Total_Scans =3
Relaxation_Delay = 5I[s]

Recvr Gain = 44

Temp_Get = 24.41[dc]
X_90_wWidth = 6.47[us]
X_Acg_Time = 4.36731904[s]
X_Angle = 45[deg]

X_Atn = 1[dB]

X Pulse = 3.235[us]

Irr Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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_moo

Z O ---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], 0[%], 80(%], 100[%] )
o Z zerofill( 1)

££t( 1, TRUE, TRUE )
| machinephase
Boc -

13C NMR (3k, 100 MHz, CDCl5)

Derived from: wmll-134-13C E13C-1-1.jdf

Filename = wmll-134-13C E13C-1-3.Jjdf
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wmll-134-13C

Solvent = CHLOROFORM-D
Creation_Time = 12-MAR-2021 07:26:22
Revision_Time = 12-MAR-2021 07:2
Current_Time = 12-MAR-2021 07:29:58
Data_Format = 1D COMPLEX

Dim_Size = 26214

Dim_Title = Carbon13

Dim_Units = [ppm]

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acg Duration

9.389766 [T] (400 [MHz])
1.04333312([s]

X Domain 13c

X_Freq 100.52530333 [MHz]
X offset 100 [ppm]

X_Points 32768

X_Prescans

X _Resolution
X_Sweep
X_Sweep_Clipped

0.95846665 [Ez]
31.40703518 [kHz]
25.12562814 [kHz]

[ BRI B I IR L

Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]
Clipped FALSE
Scans. 129
Total_Scans 129
Relaxation_PDelay. = 2[s]
Recvr_Gain = 60
% Temp_Get = 24.7[ac]
X_90.Width = 10.1[us]
R e e e S BB o o N B e e e X_Acq_Time = 1.04333312(s]
190.0 1800 170.0 160.0 1500 140.0 130.0 1200 110.0 100.0 90.0 80.0 700 60.0 50.0 400 300 20.0 100 0 -10.q X 2nste z 30ldes]
X _Pulse = 3.36666667 [us]
; _ Irr_Atn Dec = 25.996 [dB]
© “ 585w - o Irr_ Atn Noe = 25.996[dB]
Irr_Noise = WALTZ
g =] aSeR a 2 Trr Pwidth = 0.115[ns]
< \ — N9 \9 < o Decoupling = TRUE
<t D vy~ I~ \O D [ =
3 & uene = S Initial Wait = 1lsl

X : parts per Million : Carbonl3
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---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0{%], 0[%1, 80[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm.

Derived from: wmll-181-1 E1H-1-1.3jdf
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X : parts per Million : Proton

0

'0.0000

28-APR-2021 15:31:01
28-APR-2021 15:30:12
28-APR-2021 15:30:28

Creation_Time
Revision_Time
Current_Time

Filename = wmll-181-1 ElH-1-4.jdf
Author = delta

Experiment = single_pulse.jxp
Sample_Id = wmll-181-1

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim Units = [ppml
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
4.36731904[s]

Field_strength
X_Acq_Duration

X_Domain 1H

X_Freq 399.78219838 [MHz]
X_Offset 5[ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz1

Irr_Domain Proton

Irr_ Freq 399.78219838 [MHz]
Irr Offset 5 [ppml

Tri_Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri Offmet 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5[sl

Recvr_Gain = 28

Temp_Get = 22.1[dC]

X 90 width = 6.47 [us]
X_Acqg_Time = 4.36731904[s]
X_2ngle = 45[deg]

X_Atn = 1[dB]

X Pulse = 3.235[us]
Irr_Mode = Off

Tri Mode = Off

Dante_Presat = FALSE
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abundance

Boc

TRUE, TRUE )

|
\\: Z O ---- PROCESSING PARAMETERS ----
. de_balance( 0, FALSE )
le sexp( 2.0[Hz], 0.0[8] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
., zerofill( 1 )
o Z 7 £££( 1,
|

28-APR-2021 15:35:14
28-APR-2021 15:4:
28-APR-2021 15:4

Creation_Time
Revision_Time
Current_Time

machinephase
ppm
Boc Derived from: wmll-181-1-13C_E13C-1-1.3df
13C NMR (31, 100 MHz, CDCly)
Filename = wml1-181-1-13C_E13C-1-3.3d
Author = delta
Experiment = single_pulse_dec.jxp
Sample_Id = wml1-181-1-13C
Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppml]
Dimensions =X

Site ' = JNM-ECS400
Spectrometer = DELTA2_ NMR

Field Strength
X_Acq Duration

9.389766[T] (400([MHz])
1.04333312[s]

(N FEEEE FESTE FEE T FEETE EETE ST FENEl FEETE FET T FEETE FEETE SR ST RN TN PN S

X_Domain = 13C
X_Freq = 100.52530333 [MHz]
X _Offset =100 [ppm]
X_Points = 32768
] X Prescans =4
X_Resolution = 0.95846665 [Hz]
1 X_Sweep =-31.40703518 [kHz]
X_Sweep. Clipped = 25.12562814 [kHz]
Irr Domain = Proton
— Irr_Freq = 399,78219838 [MHz]
Irr Offset = 5[ppm]
Clipped = FALSE
] Scans. = 257
Total_Scans = 257
E Relaxation_Delay = 2[sl]
Recvr_Gain = 60
. " . . A o " Temp_Get = 22.2[4c]
X_90_width = 10.1[us]
- T L B e e T T LI e bt e EEALELSLS b T 1 X_Acq_Time = 1.04333312(s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 500 400 300 20.0 100 0 -10.0 X ansTe T 30ldes]
X_Pulse ='3.36666667 [usl
‘ 7 ; \7 _ ; _ Irr_Atn_Dec = 25.996 [dB]
5 o AR o - Irr_Atn_Noe = 25.996 [dB]
s Irr_Noise = WALTZ
K 3 IS8 2 e Irz_Pwidth = 0.115[ms]
A g e\ ) ® o« Decoupling = TRUE
S A b Nl - a S 8 Initial_Wait = 18]
— —

X : parts per Million : Carbonl3
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~--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid{( 0[%], 0[%], 80[%1, 100([%] )
zerofill( 1)

£ft£( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wmll-194_ElH-1-1,3jdf
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X : parts per Million : Proton

24-MAY-2021 07:41:25
24-MAY-2021 07:45:18
24-MAY-2021 07:45:36

Creation_Time
Revision_Time
Current_Time

Filename = wmll-194 E1H-1-5.jdf
Author = delta

Experiment = single_pulse.jxp
Sample_Id = wmll-194

Solvent = CHELOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

9.389766 [T] (400[MHz])
4.36731904 [s]

X_Domain 1H

X_Freq 399.78219838 [MHz
X_Offget 5 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

L T T T I T A T A R

Irr_Domain Proton

Irr Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Tri_Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8
Relaxation_Delay = 5[sl]

Recvr_Gain = 30

Temp_Get = 22.4[dcCl
X_90_Width = 6.47 [ug]
X_Acq_Time = 4.36731904[s}
X_Angle = 45[deg]

X _Atn = 1[d8]

X_Pulse = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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13C NMR (3m, 100 MHz, CDCl5)

AN

i

~~~- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 2.0[Bz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], 1001%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wmll-194-13C_E13C-1-1.3jdf

A AR A
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o
X : parts per Million : Carbonl3

I I . B e e

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

%

3.7551——

119.8579—
77.3146
68.5047

151.1695——
130.5367——

77.0000
76.6854
49.4546——

L e e e e e B

24-MAY-2021 07:44:46
24-MAY-2021.07:5 3
24-MAY-2021 07:55:22

Creation_ Time
Revision_Time
Current_Time

Filename = wmll-194-13C_E13C-1-3.jdf
Author = delta

Experiment = single_pulse_dec. jxp
Sample_Id = wmll-194-13C

Solvent = CHLOROFORM-D

Data_ Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_ NMR

9.389766[T] (400[MHz])
1.04333312([s]

Field_Strength
X_Acq_Duration

X_Domain 13c
X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

WO R oWoN W W ETH MWW

Irx_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Clipped FALSE

Scans 257
Total_Scans 257
Relaxation Delay = 2[s]
Recvr_Gain = 60

Temp_Get = 22.5[4dC)
X_90_Width = 10.1[us]
X_Acg_Time = 1.04333312[s]
X_Angle = 30[degl

X_Atn = 4.6[4B]

X _Pulse ="3.36666667 [us]
Irr_atn_Dec = 25.996[dB]
Irr_Atn_Noe = 25.996 [dB]
Irr_Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE

Initial Wait =.1[s]
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Z Z ~-«- PROCESSING PARAMETERS =~---

dc_balance( 0, PALSE )
_I_ . I sexp( 0.2[Hz], 0.0[s] )
O trapezoid( 0[%], + 80[%], 100[%] )
zerofill( 1)

££ft( 1, TRUE, TRUE )

H NMR (2aa, 400 MHz, CDCl5) machinéphase

Derived from: wml2-13 El1H-1-1,jdf

11-JUN-2021 13:33:17
11-JUN-2021 13:37:59
11-JUN-2021 13:38:10

Creation_Time
Revigion_Time
Current_Time

Filename = wml2-13_ElH-1-4.3}df
Author = delta

Experiment = single_pulse.jxp
Sample_Id = wm12-13

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_ NMR

Field Strength 9.389766 [T] (400[MHz])
1

X_Acq_Duration 4.36731904
X_Domain 1H

X_Freq 399.78219838 [MHz]
X_Offset 5 [ppm]

X_Points 32768

X_Prescans 1

X_Resolution 0.22897343 [Hz]

I T T I BT ]

abundance

oo ]
=)} X_Sweep 7.5030012 [kHz]
< X_Sweep_Clipped 6.00240096 [kHz]

3 N Irr_Domain Proton
] Irr_Freq 399.78219838 [MHz]
] Irr Offset 5 [ppm]
] Tri_Domain Proton
1 g Tri_Freq 399.78219838 [MHz]
B m % . \ Tri_ Offset = 5[ppm]
1 - M J o Clipped = FALSE
1 — — - — Scans =8
Total_Scans =8
A \(— A Relaxation Delay = 5[s]
L e L B e L L S L B N B | T Recvr_Gain = 26
Temp_Get: = 22[dc]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 . 0 X 96 wWidch 6 47tus]
[ B X_Acq_Time = 4.36731904 [s]
_ \/ \\ 7 X _Angle = 45[deg]
) w <+ N A0 O caNn T+ O S m oA = X atn ey
— —
& o > AL ND D NN O BN S X_Pulse = 3.235[us]
0 (ST RV O S NAONDS RN Hond N S Irr_Mode = Off
N e Lovenn e NN O = Tri_Mode = Off
~ A= -] <t <t T Mnonm NN ———— OO < Dante_Presat = FALSE

X : parts per Million : Proton
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O sBu

Boc \éﬁ Ot-Bu PROCESSING PARAMETERS - ---
N N

dc_balance( 0, FALSE )
_I_ . I sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], 0[%], 80{%], 100[%] )
o zerofill( 1 )
££t( 1, TRUE, TRUE )

13C NMR (2aa, 100 MHz, CDCl;)

Derived from: wml2-13-13C_E13C-1-1.jdf

Filename wml2-13-13C_E13C-1-4.jdf
Author Qelta

Experiment single_pulse_dec.jxp
Sample_Id wml2-13-13C

Solvent CHLOROFORM-D

11-JUN-2021 13:
11-JUN-2021 1
11-JUN-2021 14:00: ww

Creation_Time B Nc
Revision_ Time

Current_Time

[ ]

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X

Site . = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
1.04333312([s]

Field Strength
X_Acq_Duration

X_Domain = 13C
X_Freq = 100.52530333 [MHz]
X_offset = 100 [ppm]
X_Points = 32768
X_Prescans =
X_Resolution = 0.95846665[Hz]
X ._Sweep = 31.40703518 [kHz]
X_Sweep_Clipped = 25.12562814 [kHz]
HNNIdQ._w:. = Proton
Irr_Freq = 399.78219838 [MHz]
Irxr_Offset = 5[ppm]
Clipped = FALSE
Scans = 513
Total_Scans = 513
Rélaxation Delay = 2[sl
bl Al " " " P " TR o " LN L" | Recvr_Gain = 60
N a L i h " ¥ T T iy AR ) ¢ Temp_Get = 23.5[acl
3 X_90_width = 10.1[us]
LI B B B T T T T T T T | X_Acq_Time = 1.04333312[s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 S0.0 400 30.0 20.0 100 0 -10.q X AnsTe - 30Ldeg]
X _Pulge = 3.36666667 [us]
A ) NIV NN APt
Irr_Atn_Noe = 25.996 [dB]
g g SHESX = ZENSIaNSm Terolse - waitz
O = D n O — O 00 N NMNOOO—=NOO0 Irr_Pwidth = 0.115[ms]
aa ) NN ~ QAL NS NOQ N0 Decoupling = TRUE
85 3 ZREEE . §  aznanggyec Tmitial Vair - 1l
S —
X : parts per Million : Carbon13
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2.0 3.0 4.0 5.0 6.0 7.0 8.0 9;0

1.0

WOO/ \</¥ﬁ Ot-Bu mm.mwwwmmmmhmwwmmwwwmﬁawwm I
Z Z sexp( 0.2[Hz], 0.0[a] )

I _I_ . trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill({ 1)
(@] £££( 1, TRUE, TRUE )
machinephase
ppm

H NMR (2ab, 400 MHz, CDCls)

Derived from: wml2-10-2_E1H-L1-1.jdf

10-JUN-2021 12:46:05
10-JUN-2021 123:47:22
10-JUN-2021 12:47:34

Creation_Time
Revision Time
Current_Time

Filename = wml2-10-2_El1H-1-4.3jdf
Author = delta

Experiment = single_pulse. jxp
Sample_Id = wml2-10-2

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Proton
Dim_ Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

9.389766[T]1 (400[MHZz])
4.36731904 [8]

X_Domain 1H

X _Freq 399.78219838 [MHz]
X _Offset 5 [ppm]

X_Points 32768

X_Prescans 1

X_Resolution 0.22897343 [Hz]

L O T T T T A A

0

TR TETE SN ST R EEE SR NN R T RN PN T EE T P T TR FUEE TR Al TR TR U ETY FEETEEwae

abundance

X_Sweep 7.5030012 [kHz]
= X_Sweep_Clipped = 6.00240096 [kHz]
< Irr_Domain Proton
I Irr Freq 399.78219838 [MHz]
F— . Irr_Offset 5[ppm]
< Tri_Domain Proton
. . o Tri_Freq 399.78219838 [MHz]
m m = ” % = Tri_Offset 5 [ppm]
s — o ST \E!.L Sl Clipped FALSE
N Scans = 8
* k 7 Total_Scans = 8
A ALCF A AL Relaxation Delay = 5([sl
o o L o L B e o e LI B T ——{ Recvr_Gain = 26
Temp_Get = 23.3[dC]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 % 50 widen - e
[} wm X_Acq_Time = 4.36731904[s]
X_Angle = 45[deg]
X_Atn = 1[dB]
=3 ©0 00 O WV MN® OOANI =N NAOD — — = .
=3 O @ ABOSAR Bam My Aa~oNo S X _Fulse = 3.235[us]
N O < S ORY OFon— NOR ONnnoOoT =1 Irr_Mode = Off
N = Loamnmea moee e NS e < Tri_Mode = Off
=~ N-AV-1 LT nenenen NN e =3 Dante_Presat - FALSE

X : parts per Million : Proton
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N SN Ot-Bu

13C NMR (2ab, 100 MHz, CDCl5)

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], 100([%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-10-2-13C_E13C-1-1.jdf

abundance

4

172.9560 ——
.170.0194 7 ¢

X : parts per Million

T T

Goo;oo:ooﬂmoo;oozooﬂuoo 120.0.110.0 100.0 90.0 80.0 70.0 moo moo Aoo uoo 20.0 10.0

227N\

81.8054~_
78.9737 ~—
77.3242
40.0344
35.9346
29.4224
28.6883

| 28.3832
28.0685
22.5766
20.9748

10-JUN-2021:12:50:20
10-JUN-2021 13:23:37
10-JUN-2021 13:23:56

Creation_Time
Revision_ Time
Current_Time

Filename = wml2-10-2-13C_E13C-1-4.3jdf
Author = delta

Experiment = single_pulse_dec.]jxp
Sample_Id = wm12-10-2-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonil3
Dim_Units = [ppm]
Dimensions =

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

9.389766[T] Apoomﬁn:
1.04333312(s]

X_Domain 13c

X_Freq 100.52530333 [MHz]
X_Offget 100 [ppm]

X _Points 32768

X_Prescans
X _Resolution

X Sweep
X_Sweep. Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

LI O O B ]

Irr Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppm]

Clipped TRUE

Scans 721
Total_Scans 721
Relaxation_Delay = 2[s]
Recvr_Gain = 60

Temp_ Get = 23.2[dc]

X 90 _Width = 10.1[us]
X_Acq_Time = 1.04333312(s]
X _Angle = 30[deg]

X_Atn = 4.6[dB]

X Pulse = 3.36666667 [us]
Irr_Atn_ Dec = 25,996 [dB]
Irr_ Atn Noe = 25.996 [dB]
Irr_Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE

Initial_ Wait = 1[s]
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12.0
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5.0

IETEEERE SR EEREE TN EE NN N RN NN RN NN R Rant |

2.0 3.0 4.0

1.0

sexp( 0.2[Hzl, 0.0
. 80[%], 100([%] )
MeO (@] £££( 1, TRUE, TRUE )

Boc.  ~_~ Ot-Bu
Z Z -~~~ PROCESSING PARAMETERS ----
\.Jm._v\ trapezoid( 0[%], 0
TH NMR (4aa, 400 MHz, CDCl5)

H H dc_balance( 0, FALSE )
. )
zerofill( 1 )
ppm

Derived from: wml2-31-1_E1H-1-1.jdf

25-JUN-2021 13:12:21
25-JUN-2021 13:16:23
25-JUN-2021 13:16:39

Creation_Time
Revision_Time
Current_Time

Filename = wml2-31-1 E1H-1-5.jdf
Author = delta

Experiment = single_pulse. jxp
Sample_Id = wml2-31-1

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field_Strength 9.389766 [T] (400 [MHz])

abundance

3 X_Acq Duration = 4.36731904[sl
X_Domain = 1H
1 X_Freq = 399.78219838 [MHz]
1 X _Offset = 5[ppm}
E X_Points = 32768
3 X _Prescana =1
4 X Resolution = 0.22897343 [Hz]
1 X_Sweep = 7.5030012 [kHz]
] X_Sweep_Clipped = 6.00240096 [kHz]
3 F<t Irr_Domain = Proton
1 [} Irr_Freq = 399.78219838 [MHz]
] o Irr Offset = 5[ppm]
E N Tri_Domain = Proton
q Tri_Freq = 399.78219838 [MHz]
3 m m Im ” % % Tri_Offset = 5[ppm]
f = o - S Clipped = FALSE
1 = Scans =8
k| Total_Scans -8
1 Relaxation Delay = 5[sl
T T T T T T T T T T T T T T T T T T T T T T e T T T T | Recvr Gain =30
Temp_Get = 22.7[dc]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 90 width e iries]
I e [l - X_Acq_Time = 4.36731904[s]
JA A AN A AL | |BEFE R
X_Atn = 1[dB]
OO O oo 00 1) & NN = NN QWO — N =3 X_Pulse = 3.235[us]
o en <+ OO TN~ OT NOONAQDO NN — (=3 — M
S~ ao — O NN N —NITAN-ONTNn - =3 Irr Mode = Off
Ne e e R R R R R A B R R R R Rt g s < Tri_Mode = Off
o~ <t < < €N EN €N A EN N 6N EN =] Dante Presat - FALSE

X : parts per Million : Proton
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0.4 0.5 0[6 0i7 0[.8 01.9

0.3

0.2

sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
O zerofill( 1)
£€t( 1, TRUE, TRUE )
_/\_ mo O amo:wbmbvmmm
ppm

\_wo NMR AL.NN. 100 _<=|_N. OUO_wv Derived from: wml2-31-1-13C_E13C-1-1.3df

Boc.. Ot-Bu ---- PROCESSING PARAMETERS ----
Z Z dc_balance( 0, FALSE )
—I_

25-JUN-2021 13:14:29
25-JUN-2021 13:51:42
25-JUN-2021 13:52:00

Creation_Time
Revision_Time
Current_Time:

Filename = wml2-31-1-13C_E13C-~1-4.jdf
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-31-1-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Carbonl3
Dim_ Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

9.389766 [T] (400 ([MHz])
1.04333312[s]

X_Domain 13c

NIWKmﬂ 100.52530333 [MHz]
X _Ooffset 100 [ppm]

X_Points 32768

X_Prescans
X_Resgolution
X_Sweep
X_Sweep_Clipped

0.95846665 [Hz]
31.40703518 (kHz]
25.12562814 [kHz]

OOWON B MW E MW N E W W

Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]
] Clipped FALSE
<@ Scans 801
© Total_Scans 801
Q
w Relaxation_Delay = 2[a]
° _ | Recvr_Gain = 60
m P " ity X v wrual Yo ’ Wi A 4 v Temp_Get = 23.4[dC]
2 X_90_width = 10.1[us]
< — ———— —_— —_ T T T T T T e e e | X_Acq_Time = 1.04333312(s]
_ooo 180.0 170.0 160.0 150.0 Eoo 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.00 mﬂmwym = Momzwwm
X_Pulse = 3.36666667 [us]
Irr_Ata_Dec = 25.996[dB]
Lh% ~ LEELY LN AL Tl Irr Atn Noe = 25,996 [dB]
-
e = SAOATSn FONT L — D Irr_Noise = WALTZ
0 I~ &y o Q- —~S® ANNNO DN D Irr_Pwidth = 0.115[ms]
6o<oJM W 3“””% S.RW.J%BOHM Decoupling = TRUE
— 00 00 iti i =
SRR I SRERS ACIREERE Initial Wait = 1lsl
o —
X : parts per Milfion : Carboni3 .
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abundance
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---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 0.2[Hzl, 0.0[sl )

trapezoid( O0[%], O[%], 80[%], 100[%] )
zerofill( 1 )

£ft£( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-47-1_ElH-5-1.jdf

Boc \)/<\:/
N N Ot-Bu
H . H
; MeO (@]
E TH NMR (4ab, 400 MHz, CDCI;)
el
3 <
El (=3
(]
H (= (= [= 0= ¢ o < —
4 N Loy © S < <
E klm S JTeora v e sra
w A Flg b F
e _  ——————————
10.0 9.0 8.0 70 6.0 50 40 3.0 20 10 0
/T [} I i
| | AIN A AN _
O O AW <t — NN AN oo O — AT NN [ =3
o~ OO o A= INO O AN o — — N <A N (=
O < en — o NO~neen — O NO A0 (=1
N Qoo ©  EO¥td~~ I SIS S
o~ OO\ <t nnnnneen NN o (=1
X : parts per Million : Proton

10-J0L-2021 09:05:37
10-JUL-2021 09:05:52

Revision_Time
Current_Time

Filename = wml2-47-1_E1H-5-4.jdf
Author = delta

Experiment = gingle_pulse.jxp
Sample_Id = wml2-47-1

Solvent = CHLOROFORM-D
Creation_ Time = 10-JUL-2021 09:01:46

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_ NMR

Field Strength 9.389766 [T] (400[MHz])

X_Acq Duration = 4.36731904([s]

X Domain = 1H

X_Freq = 399.78219838 [MHz]
X Offset = 5[ppm}

X Points = 32768

X Prescans =1

X _Resolution = 0.22897343 [Hz]
X_Sweep = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096 [kHz]
Irr_Domain = Proton

Irr_Freq = 399.78219838 [MHz]
Irx_Offset = 5[ppm]
Tri_Domain = Proton

Tri_Freq = 399.78219838 [MHz]
Tri_Offset = 5[ppm]

Clipped = FALSE

Scans =8

Total_Scans = 8

Relaxation Delay = 5I[sl

Recvr_Gain = 38

Temp_Get = 24[dcC]
X_90_width = 6.47 [us]
X_Acq_Time = 4.36731904[8)
X_Angle = 45[deg]

X Atn = 1[dB]

X_Pulse = 3.235([us]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE

S128



abundance

12

E O O

9-JUL-2021 16:28:55
9-JUL-2021 17:17:21
9-JUL-2021 17:17:47

Creation_Time
Revigion Time
Current_Time

—_
- WOO/ N Z\/\—.ﬁON B -~~~ PROCESSING PARAMETERS ----
3 -bu de_balance( 0, FALSE )
1 I A _I_ sexp( 2.0[Hz], 0.0[s] )
] trapezoid( 0[%1, 0[%], 80[%], 100[%] )
<4 zerofill( 1 )
—] MeO (@) ££t( 1, TRUE, TRUE )
] machinephase
] 13 o
o C NMR (4ab, 100 MHz, CDCl5) Derived from: wm2-47-1-130_B130-1-1. 308
0 ]
=7
Filename = wml2-47-1-13C_E13C-1-4.3jdf
Author = delta
Experiment = single pulse_dec.jxp
Sample_Id = wm12-47-1-13C
Solvent = CHLOROFORM-D

v 1
<3 Data_Format = 1D COMPLEX

3 Dim_Size = 26214

1 Dim_Title = Carbonl3
w3 Din_Units = [ppml
o Uwambmpabm =X

1 site = JNM-ECS400

1 Spectrometer = DELTA2_NMR

Field Strength = 9.389766[T]1 (400 [MHz])
X_Acq Duration = 1.04333312[s]
X_Domain = 13C
1 %_Freq = 100.52530333 [MHz]
1 X_Offset = 100 [ppm]
“a X_Points = 32768
< X_Prescans =

1 X_Resolution = 0.95846665 [Hz]

E X_Sweep = 31.40703518 [kHz]
] X_Sweep_Clipped = 25.12562814 [kHz]
P=g Irr_Domain = Proton

1 Irr_Freq = 399.78219838 [MHz]

1 Irx_Offset =:5[ppm]

1 Clipped = FALSE
— 1 Scans = 1024
=7 Total_Scans = 1024

3 Relaxation Delay = 2[sl]

| _ — H _. Recvr_Gain =.60
o3 " » p ) Temp_Get = 24[dc]

F| X_90_width = 10.1{usl

1 T T T T T T T T T T T | X_Acq_Time = 1.04333312[s}

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 400 30.0 200 10.0 0 -10.q X Anaie = 30ldeg!
X_Pulse = 3.36666667 [usl
> / _ \\\f > \¥ \Af _ Irr_Atn_ Dec = 25.996 [dB]
o Irr_Atn Noe = 25.996 [dB]
832 g 02983 28 2258333 & |meweitse  Zwim
— N \D N T ND R IF 0585828% N Irr_Pwidth = 0.115[ms]
Nno Sy =9\ LN Nnoonowvm < Decoupling = TRUE
mm% m oomTe qY quuxeny < Initial_Wait = 1[s]
X : parts per Million : Carboni3
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abundance
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H NMR (4ac, 400 MHz, CDCl5)

-=--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz]l, 0.0[s] )

trapezoid( 0[%], 0[%], 80[%]1, 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-66-4_EILH-1-1.3}df

3] B

] =

1 N

1 ) (=3 [3a) cn (=3 N

] S < < < < <

3 T et ST Ar4 v

” N A . P

|,,__._.v_ﬁ_._.,______.,_...___,..,,____,___._..,_4_.._,,,,______._______.__,_,.—_,._<_..,,...,,,..._____

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
A AN AN A AN |
NN~ 41M T OO 0000 N\ OND 00— [=1
— s — B N 0o EQAOWNND O JTNHOTO S
o0 N 0 O ¥ MO Nn— BN WVnd®NA S
NN v XL == I RIS <
[ N N < < Aencneneenen NN e S

X : parts per Million : Proton

29-JUL-2021 12:21:37
29-JUL-2021 12:27:10
29-JUL-2021 12:27:25

Creation_Time
Revision_Time
Current_Time

Filename = wml2-66-4_R1H-1-4.jdf
Author = delta

Experiment = single_pulse.jxp
Sample_Id = wml2-66-4

Solvent = CHLOROFORM-D

Data_Format =" 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim Units = [ppm]
Dimensions = X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field_Strength 9.389766 [T]1 (400 [MHz]1)

X_Acq Duration = 4.36731904[s]
X_Domain = 1H :

X _Preq = 399.78219838 [MHz]
X _Offset = 5[ppm]

X_Points = 32768

X_Prescans =1

X_Resolution = 0.22897343 [Hz]
X_Sweep = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096 [kHz]
Irr_Domain = Proton

Irr_Freq = 399.78219838 [MHz]
Izr_Offset = 5[ppm]
Tri_Domain = Proton

Tri_Freq = 399.78219838 [MHz]
Tri_Offset = 5[ppm]

Clipped = FALSE

Scans =8

Total_Scans =8
Relaxation_Delay = 5[sl

Recvr_Gain = 26

Temp_Get = 23.7[dc]
X_90_width = 6.47[us]
X_Acq_Time = 4.36731904[s]

X Angle = 45[deg]

X_Atn = 1[dB]

X_Pulse = 3.235[us}

Irr Mode = Off

Tri Mode = Off

Dante Presat = PALSE
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abundance
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13C NMR (4ac, 100 MHz, CDCl3)

| [ N R

~-~-- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 2.0[Hzl, 0.0{a] )

trapezoid( O[%1, 0[%], 80[%], 100[%] )

zerofill( 1)

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-66-4-13C_E13C copy2-1-1.3jd

S FPRPAPOTVION TRTPU VTR RUR IO e R A i YL SO R——p—
\.., Tprrr Ty T p e T T LN LA B B AU AL BN BUELEERLE BLELELELEY BUNLULELE BLNLELELE BN BN B
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 500 40.0 300 200 10.0 0 -10.
m/x _A Sy  m Q58%333
54 S 88538 2 3858838%¢
LI SEREEE  § A88ARAR
X : parts per Million : Carboni3

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Data_Format
Dim_Size
Dim_Title
Dim Units
Dimensions
Site
Spectrometer

Field_sStrength
X_Acq_Duration
X_Domain

X Freq

X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset
Clipped
Incomplete_Copy
Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_width
X_Acq_Time
X_aAngle
X_Atn
X_Pulsge
Irr_Atn_Dec
Irr_Atn_Noe
Irr_Noise

Irr Pwidth
Decoupling

]

[ I I A B TR

B0 W 0N

wnl2-66-4-13C_E13C_copy2-1
delta
single_pulse_dec.jxp
wml2-66-4-13C
CHLOROFORM-D

29-JUL-2021 12:23:46
29-JUL-2021 12:33:19
29-JUL-2021 12:33:36

1D COMPLEX
26214
Carbonl3
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766 [T] (400 [MHz])
ols]

13¢

100.52530333 [MHz]

100 [ppm]

32768

0.95846665 [Hz]
31.40703518 (kHz]
25.12562814 [kHz]
Proton
399.78219838 [MHz]
5[ppm]

FALSE

TRUE

256

256

2[s]

60

23.5[dc]
10.1[us]
1.04333312([s]
30[deg]
4.6[as]
3.36666667 [us]
25.996 [dB]
25.996 [@B]
WALTZ
0.115[ms)
TRUE
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H NMR (4ba, 400 MHz, CDCl,)

---- PROCESSING PARAMETERS ---~
dc_balance( 0, FALSE )

sexp( 0.2[Hzl, 0.0[s] )

trapezoid( 0[%], 0{%], 80[%], 100[%] )

zerofill{ 1 )

££ft( 1, TRUE, TRUE
machinephase

ppRm

)

Derived from: wml2-6_E1H-1-1.3jdf

~
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X :'parts per Million : Proton

Filename
Author
Experiment
Sample Id
Solvent
Creation Time
Revision Time
Current_Time

Data_Format
Dim_Size

Dim Title
Dim_Units
Dimensions
Site
Spectrometer

[ )

Field_Strength
X_Acqg_Duration
X_Domain

Irx_Domain
Irx_Freq
Irr_Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped
Scans
Total_Scans

t
Ig’l
o
o
i
a
e
e
]
k-]
®
a
[ I I O T A )

Relaxation_Delay
Recvr_Gain

>
Q
™
1)
L T R R}

Dante_Presat

wml2-6_ElH-1-4.jdf
delta

single pulse. jxp
wml2-6
CHLOROFORM-D

1D COMPLEX
26214
Proton
Ippm]

X

JNM-ECS400
DELTA2_NMR

9.389766 [T] (400 [MHz])
4.36731904[s]

1H

399.78219838 [MHz]
5 [ppm]

32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5[ppn]

Proton
399.78219838 [MHz]
5 [ppm]

FALSE

8

8

5[s]

22
22.9[dc]
6.47 [us}
4.36731904 [s]
45 [deg]
1[aB]
3.235[us]
Off

Off
FALSE
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abundance
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ce v b v by b v b e by e s b by by e 1
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H
_N

Boc

t-BuO (@]

N
H

0]

Ot-Bu

13C NMR (4ba, 100 MHz, CDCl5)

"

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hzl, 0.0[s] )

trapezoid( 0[%], 0[%], 80[%l, 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-6-13C_E13C-1-1.3jdf

Vo

L

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

& oy = o~
— = \O —
on o — <
N o \©
O — o~ v
o~~~ wy
o
X : parts per MiTlién TCarbonil3
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48.6442 ——

AN
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3
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a
~
2

27.8874

18.4863

L I I L L L L B L B

0 -10.0

7-JUN-2021 08:09:20
7-JUN-2021 08:32:00
7-JUN-2021 08:32:39

Creation_Time
Revision_Time
Current_Time

Filename = wml2-6-13C_E13C-1-4.3df
Authox = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-6-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_ NMR

Field Strength
X_Acq_Duration

9.389766 [T] (400 [MHz])
1.043333121[s]

X _Domain 13¢
X_Freq 100.52530333 [MHz]
X_Offaet 100 [ppm]

X_Points 32768

X_Preacans
X_Resolution
X_Sweep
X_Sweep_Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

L T NI I I R )

Irr Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppm]

Clipped FALSE

Scans 513
Total_Scans 513
Relaxation_Delay = 2([s]
Recvr_Gain = 60

Temp_Get = 22.8[dcC]
X_90_width = 10.1[us]
X_aeq_Time = 1.043333121s]
X_Angle = 30[deg]

X_Atn "= 4.6[dB]
X_Pulse = 3.36666667 [us]
Irr_Atn_Dec = 25.996[dB]
Irr_Atn_Noe = 25.996 [dB]
Irr Noise = WALTZ

Irr Pwidth = 0.115[ms]
Decoupling = TRUE
Initial_Wait = 18]
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10.0
T A

9.0

6’.0 7;0 8i0

I

3.0 4|.0 5.0
I PSR R

2.0

1.0

_ N Ot-Bu ---- PROCESSING PARAMETERS ----

Z dc_balance( 0, FALSE )

>_I_ sexp( 0.2[Hz], 0.0[s] )

. trapezoid( 0[%], 0[%], 80[%], 100I[%] )
(@) zerofill( 1 )
££t( 1, TRUE, TRUE )

Nlmco O machinephase
ppm

H NMR (4bb, 400 MHz, CDCl5) Derived from: wnlz-21-4_BIH-1-1.3df

Boc

26-JUN-2021 08:08:21
26-JUN-2021 08:11:00
26-JUN-2021 08:11:16

Creation_Time
Revision Time
Current_Time

Filename = wml2-21-4 E1H-1-5,3jdf
Author = delta
Experiment = single_pulse. jxp
Sample_Id = wml2-21-4

N Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 ([MHz1)
4.36731904[s]

Fileld Strength
X_Acq_Duration

X_Domain 1H

X Freq 399.78219838 [MHz]
X _Offset 5 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep

1
0.22897343 [Hz]
7.5030012 {kHz]
6.00240096 [kHz]

LT T A I I SR A I

abundance

q ey X_Sweep_Clipped
] =} Irr_Domain Proton
] MU Irx_Freq 399.78219838 [MHz]
1 Irr_Offset 5 [ppm]
] Tri Domain Proton
4 o o o o o oo ~ Tri Freq 399.78219838 [MHz]
] S By S S S & = Txi_Offset 5 [ppm]
] = 83> gty NS Clipped FALSE
] — < Scans 8
_ Total_Scans 8
- A r Relaxation_Delay = 5[s}
R o R B AR e B S T T T T T T T T Recvr Gain = 24 L
. o Temp, Get = 22.9IdC
10.0 9.0 8.0 7.0 6.0 5.0 4.0 1.0 0 1.0 2.0 £ 96 Wideh 6 47ram)
| X_Acq_Time = 4.36731904[s]
A A A LA
™~ - O~ At O MINNENO 0 N0 D =) X Aen = 1
) S So Soansna SNOT—O S QB A S X_Pulse = 3.235[us)
] o TN 0T ool AN —ONE I Wxon S Irr_Mode = Off
N @ NN L e nn—e L AR < Tri_Mode = Off
o~ © o nn NadAdAN—~ — SO S Dante Presat - FALSE

X : parts per Million : Proton .
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0.4

e b bevevesay by bessvnaa Lo 1

0.3

0.2

0.1

abundance

H Ot-B
Boc” =

t-BuO (@]
13C NMR (4bb, 100 MHz, CDCl5)

, i - .

---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 2.0[Hz], 0.01s] )

trapezoid( 0[%], 0[%]1, 80[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-21-4-13C_E13C-1-1.jdf

" W N " #

(B B e e e e S L L L L L L

Goo;oo_.\oo;oo_moozooaooSoo:ooSoo 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

;
=

4
5

81557366 °

w

Carbo

:171 430
171.0872

]
8
IS
X : parts per Milli

57.4255——

26-JUN-2021 08:13:10
26-JUN-2021 08:46:43
26-JUN-2021 08:47:05

Creation_ Time
Revigion_Time
Current_Time

Filename = wml2-21-4-13C_EL3C-1-4.jdf
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wm12-21-4-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimenasions = X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400[MHz])
1.043333121[s]

Field_Strength
X_Acq Duration

X_Domain 13c

X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X Points 32768

X_Prescans

X Resolution
X_Sweep
X_Sweep: Clipped

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz}

L I O IR I T I}

Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppml]

Clipped FALSE

Scans 721
Total_Scans 721
Relaxation_Delay = 28]
Recvr_Gain =60

Temp_Get =-23[dac]
X_90_width = 10.1[usl
X_Acq_Time = 1.04333312[s]
X_Angle = 30[degl

X_Atn = 4.6[dB]

X Pulse =.3.36666667 [us]
Irr_Atn_Dec =-25,996 [dB]
Irr_Atn_ Noe = 25.996 [dB]
Irr Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE

Initial Wait = 1ls]
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abundance
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0

H O I-Pr
N Ot-Bu

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[sl )

trapezoid( 0[%], 0[%], 80[%], 100[%] )

zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-20-1_E1H-1-1.jaf

P
Cbz N
BuO™ "0
TH NMR (4c, 400 MHz, CDCl5)

E e
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L L i a a A B s e Ao B
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X : parts per Million : Proton

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Data_Format
Dim_Size
Dim_Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength
X_Acg_Duration
X_Domain
X_Freq
X_Offset
X_Points

X Prescans

X _Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset
Tri_Domain
Tri_ Freq
Tri_Offset
Clipped

Scana

Total Scans

I

|

Relaxation Delay
Recvr_Gain
Temp’ Get
X_90_width
X_Acq_Time
X_angle
X_Atn
X_Pulse
Irr_Mode

Tri Mode
Dante_Presat

gm0 onuwow o

wnowowonowow

LIRS I I

wml2-20-1_E1lH-1-5.3jdf
delta
single_pulse. jxp
wml2-20-1
CHLOROFORM-D
18-JUN-2021 13:46:18
18-JUN-2021 13:50:03
18-JUN-2021 13:50:18

1D COMPLEX
26214
Proton
{ppm]

X

JNM~ECS400
DELTA2_NMR

9.389766 [T] (400 [MHz])
4.36731904[s]

1H

399.78219838 [MHz]
5 [ppm]

32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5 {ppm]

Proton
399,78219838 [MHz]
5 [ppm]

FALSE

8

8

5[sl

30

22.5[dc]

6.47 [usl
4.36731904 18]

3.235[us]
Off

Off

FALSE
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1.0

0.9

0.2 0.3 0.4 0.5 0.6 0.7 0.8

0.1

abundance

H
N -B
Cbz” R Ot-Bu

t-BuO O
13C NMR (4c, 100 MHz, CDCl5)

-~-- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz]l, 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], 100({%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-20-13C_E13C_copy4-1-1.3jdf

T L B A s

N

O 0o
=N
D
0 -
—_—
~ I~

—
Tlion

171.0396
2.156.2324_

Q
w

X : parts per Mill arbo

N

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 qoo 60.0 moo moo 20.0 '10.0

57.3683 ——
53.9072——

Revision_Time
Current_Time

Filename = wml2-20-13C_E13C_copy4-1-3
Author = delta
Experiment = single_pulse_dec.jxp
Sample_Td = wm12-20-13C
Solvent = CHLOROFORM-D
Creation_ Time = 18-JUN-2021 13:51:24

= 18-JUN-2021 14:0 2

18-JUN-2021.14:01:13

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carxbonl3
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength 9.389766 [T] (400 [MHz])

X_Acq_Duration 0lsl

X _Domain 3¢

X _Freq 100.52530333 [MHz]
X _Offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

[ T T T T IR A TR

Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Clipped FALSE
Incomplete Copy TRUE

Scans 257
Total_Scans 257
Relaxation Delay = 2[s]
Recvr_Gain = 60

Temp,_ ( Get = 22.6[d4C]
X_90_width = 10.1{us]
X_Acq_Time = 1.04333312{s]
X_angle = 30[deg]

X_atn = 4.6[dB]
X_Pulse = 3.36666667 [usl
Irr Atn Dec = 25.996[aB]
Irr_Atn Noe = 25.996[dB]
Irr_Noise = WALTZ
Irr_Pwidth = 0.115[msl
Decoupling = TRUE
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8.0 90 100 11.0 120 13.0

7.0

4.0 5.0 6.0

3.0

20

1.0

abundance
0

---- PROCESSING PARAMETERS ----
e Z /\/Lxﬁ ONlm_(_ dc_balance( 0, FALSE )
3 OUN ” .Z sexp( 0.2[Hzl, 0.0[s] )
z —I_ trapezoid( 0[%]1, 0[%]1, 80[%], 100[%] )
= zerofill( 1 )
P 0] £££( 1, TRUE, TRUE )
—/\_ e o o machinephase
ppm
aI NMR AL.Q. L.OO _SIN. Ooo_wv Derived from: wml2-85-2_E1H-1-1.3df
] Filename = wml2-85-2_ElH-1-4.jdf
e Author = delta
] Experiment = single_pulse.jxp
1 Sample_Id = wml2-85-2
1 Solvent = CELOROFORM-D
3 Creation_Time = 30-0CT-2021 08:32:39
1 Revigion_Time = 30-0CT-2021 08:34:30
3 Current_Time = 30-0CT-2021 08:34:40
] Data_Format = 1D COMPLEX
3 Dim_Size = 26214
] Dim_Title = Proton
E Dim_Units = [ppm]
31 Dimensions =X
E site = JNM-ECS400
B Spectrometer = DELTA2 NMR
B Field Strength = 9.389766[T] (400 [MHz])
1 X_Acq Duration = 4.36731904[s]
E X_Domain = 1H
] X_Freq = 399.78219838 [MHz]
3 X_offset = 5[ppm]
3 X_Points = 32768
E X_Prescans =1
E| X_Resolution = 0.22897343 [Hz]
q X_Sweep = 7.5030012 [kHz]
] by X_Sweep_Clipped = 6.00240096 [kHz]
] = [en Irr_Domain = Proton
E — < Irr_Freq = 399.78219838 [MHz]
E o Irr Offset = 5[ppml
9 Tri Domain = Proton
] - ol « o . - o ~o Tri_Freq = 399.78219838 [MHz]
E S Sro & & S S \0 =3 Tri Offset = 5 [ppml
2] S o] s P Clipped - FaLSE
Total_Scans =8
A A Y _ . g
Relaxation Delay = 5[s]
T T T T T T T T T T T T T T T T e | Reevr_Gain = 30
Temp_Get = 23.8[dc]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 1.0 0 X S0 Width it
=\ AATTA T A | | T DhEa™
. X_Angle = 45[degl]
X_Atn = 1[d8B}
QAT IO AQANO - B> — oo >t — nNo ovaor o =3 X Pulse - 3.235[us]
TSN OODROH — nEs o v v VWY =y Sz 2323 o =3 -
ITITNOOFANTtn O —O QD N OR I VY RIFORYO O =3 Irr_Mode = Off
aONANNAN—— A Y S & S =~ eSS dadaa 0 < Tri Mode = Off
RN WO nn O 3] M NN~~~ Q@ Dante_Presat - FALSE
X : parts per Million : Proton
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1.1 1.2

1.0

0.9
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0.2

0.1

ISTE TR Tl FE N R RN R EERRRRRENE S TENWRATS I NN R RESNN |

abundance

Ph
@

H ---- PROCESSING PARAMETERS ----
Z ONv m de_balance( 0, FALSE )
P -bUu sexp( 2.0[Hz]l, 0.0[s] )
OUN - Z trapezoid( 0[%], O0[%], 80I%], 100[%] )

Z zerofill( 1 )
- _l_ ££t( 1, TRUE, TRUE )

_/\_mo}o o Mwm_vwsmvrmnm
aoz_,\_xio_ﬂ_oog_._n.o_uo_wv

Derived from: wml2-85-2-13C_E13C-1-1.3df

Creation_ Time 30-0CT-2021 08:34:46
Revision Time

Current_Time

Filename = wml2-85-2-13C_E13C-1-4.jdf
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-85-2-13C

Solvent = CHLOROFORM-D

30-0CT-2021 08:57:57

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Pield Strength
X_Acq Duration

9.389766 [T] (400[MHz])
1.04333312([s]

X_Domain 13¢

X_Freg 100.52530333 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X _Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

I
LI T T T B T

Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irx_Offset 5 [ppm]
Clipped TRUE
Scans 512
Total_Scans 512
Relaxation_Delay = 2([s]
| Recvr:Gain = 60
b » L h W e Vol W Wi _ Temp_Get = 24.7[dC]
X_90_width = 10.1[usl
T T T T T T T T T T T T T [ T T T T T T e e e e e e e | ¥_Acq_Time = 1.04333312(s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.0 wxwmwpm = Mommﬁww“
’ X_Pulse = 3.36666667 [usl
Irr_Atn_Dec = 25.996 [dB]
o 0 00 - VOV ND 0N ®OOT ® o nown e Z 25,956 1anl
N O o SO =Y YN AFTSwn © S ®® o Qs Irz_Nolae = WALTZ
© & v N =0 NS N—=Dw A ¥ 0 00 O\ O\ 00 Irr_Pwidth = 0.115[ms]
A\ — TR = O nnew < o< Q09 Decoupling = TRUE
=S N3 \O \O O\ 06.06 96 06\ ) ] -
[N et AARANNNNN A SRRR2 & Q44 ERIRSEN Initial Wait = 1isl
e — PARMBA PR PR MR A
X : parts per Million : Carbonl3
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Ot-Bu

I=z

Ot-Bu

TH NMR (4e, 400 MHz, CDCl5)

---- PROCESSING PARAMETERS ----
dc_balance{ 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-62_ElH-1-1.jdf

X : parts per Million : Proton

bl
<
o
o
oo o 0
g & & X
— e e e
e e e e e
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
] N AN\ AN |
o ¥ o o aon o RO O T ANNT S = =
2 ¥ S BES & JERxIFTronS DN 3
r LS & FTao o N EERLGERSY S
] S nnn Q NNONANEEL LN <
PSS WY < NN AN S

26-J0L-2021 15:49:40
26-JUL-2021 15:58:45
26-J0L-2021 15:58:51

Creation_Time
Revision_Time
Current_Time

Filename = wml2-62_E1lH-1-4.jdf
Author = delta

Experiment = single pulse.jxp
Sample_Id = wml2-62

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field_Strength
X_Acqg Duration

9.389766[T] (400 [MHz])
4.36731904[s]

won

X_Domain 1H

X_Freq 399.76219838 [MHz]
X _Offset 5 {ppm]

X _Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

LT T I S

Irr_Domain Proton

Irr Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Tri_Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8
Relaxation_Delay = 5l[sl

Recvr_Gain = 28

Temp_Get = 23.9{dcl
X-90_width = 6.47[us]
X_Acq_Time = 4.36731904[s]
x_angie = 45[deg]

X _Atn = 1[dB]

X_Pulge = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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1.2

1.1

| PN RE AR FN SRS R R RN

1.0

0.9
Lol

0.8

1

0.7

0.6

0;5

013 0.4

0.2

0.1

\Z ON. wc ---- PROCESSING PARAMETERS ~-~-
Z de_balance( 0, FALSE )
‘_I_ sexp( 2.0[Hz]l, 0.0[8] )
trapezoid( 0[%], O0[%], 80[%], 100[%] )
o zerofill( 1)
HN (@) £££( 1, TRUE, TRUE )
machinephase
ppm

Boc

O Derived from: wml2-62-13C_E13C-1-1,3jdf

Ot-Bu

wml2-62-13C_E13C-1-4.jdf

13C NMR (4e, 100 MHz, CDCl3) Filenane

Author delta

Experiment single_pulse_dec. jxp
Sample_Id wml2-62-13C

Solvent CHLOROFORM-D

26-JUL-2021 15:53:56
26-JUL-~2021 16:42:28
26-JUL-2021 16:42:46

Creation_Time
Revision_Time
Current_Time

LI Y

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_ NMR

9.389766 [T] (400 [MHz])
1.04333312[s]

Field Strength
X_Acq_Duration

X_Domain 13c

X_Freq 100.52530333 [MHz]
X_Offaset 100 [ppml

X_Points 32768

X_Prescans 4

X _Regolution 0.95846665 [Hzl

31.40703518 [kHz]
25.12562814 [kHz]

X_Sweep

abundance

X_Sweep_Clipped
E Irr_Domain Proton
] Irr_Freg 399.78219838 [MHz]
Irr_Offset 5 [ppm}
Clipped FALSE
- Scans 1024
Total_Scans 1024
Relaxation Delay = 2[s]
] ~ r Recvr_Gain = 60
] A , N N | Temp_Get = 23.7[4C]

E| K X_90_width = 10.1[us]
EmmmEaE T T BLARALEL Y e i T T T T+ X_Acq_Time = 1.04333312(s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10. mlwmmpm : Memwwwm

X_Pulse = 3.36666667 [us]

\\/ A Irr_ Atn Dec =-25.996 [aB]

I o 1 50 50 00 & Trr_Atn_Noe = 25.996[dB]
pnis g ha S8R S8 LN~ 9N Irz_Noise. = WALTZ
0 0 &N — N =D ® <+ o =R R I R Irr_pwidth = 0.115[ms]
o o at NS0 Sy X SNANRO T Decoupling = TRUE

=N\ ol ® gy 00D S s -

RIS 3 SRERS "< ARV —— Tnitial_Wait = 1tsl
e

X : parts per Million : Carbon13 .
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abundance

2.0 3.0 4.0 5.0 6.0 7.0 8i0 9|.0 19.0 lll.O 12].0

1.0

0

N Ot-Bu
—l_

O
TH NMR (4f, 400 MHz, CDCl5)

---- PROCESSING PARAMETERS ----
dc_balance{ 0, FALSE )

sexp{ 0.2[Hz], 0.0[s} )

0[%l, 80[%], 100i%] )

trapezoid( 0[%],
zexrofill( 1 }

££t( 1, TRUE, TRUE )

machinephase
ppm

Dexived from: wml2-45_ElH-1-1.jdf

] ren
E 2
3] 0
] —
] —00 =N =) = ==\ =)
E = L) < ~ .G e
E ] w O L&MZ N S BB RS
B LS e L L e L L L L L B L L L L B L O
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
Ny AN AN A A N |
co [oa) o~ o0 o o (=2
933 IRRI] IRRT BRETEARARARTS ATSRELLT L=I0 ]
TTFTNA= =S DO SO0 NOAWM KNV AR T O NARN® n—=ox =3
aamnaaaanad Nty Ne= g an Aaartowg tTEad =
O N o VOB Ny FFFr s Ao — S

X : parts per Million : Proton

Filename
Author
Experiment
Sample_Id
Solvent
Creation Time
Revision Time
Current_Time

Data_Format
Dim_Size

Dim Title
Dim_Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_sweep_Clipped
Irr Domain

Irr Freq
Irr_Offset
Tri_ Domain
Tri_Freq

Tri Offset
Clipped

Scans
Total_Scans

Relaxation_ Delay
Recvr_Gain
Temp_Get
X_90_width
X_Acq_Time
X_Angle
X_Atn
X_Pulse
Irr_Mode
Tri_Mode
Dante_Presat

LI O T T T A A S IO I I

Wuowowomuowwonowow

wnl2-45_E1H-1-4.3df
delta

single pulse.jxp
wnl2-45

CHLOROFORM-D
7-JUL-2021,13:42:53
7-J0L-2022 13:45:21
7-~JU0L~-2021 13:45:37

1D COMPLEX
26214
Proton
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766 [T] (400 [MHz])
4.36731904 [s]

18

399.78219838 [MHZ]
5 {ppm]

32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5[ppm]

Proton
399.78219838 [MHz]
5 [ppm]

FALSE

8

8

5[sl

26

23.814c]
6.47[us]
4.36731904 (sl
45 [deg]

1[aB]
3.235[us]

Off

Off
FALSE
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1.2

1.1

1.0

. 0i8 0.9

0.7

1l

0.6

0.5

0.4

0.3

0.2

N FREE RSN EE SR ERNERE TR RENE S TR S PESE RN

0.1

abundance
0

BnO

Boc..
N
I

{

ﬂ, Ot-Bu
(0]

13C NMR (4f, 100 MHz, CDCl5)

(V7

"

-~=-- PROCESSING PARAMETERS -=---
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0{%], 0[%]1, 80[%], 100[%] )
zerofill( 1)

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-45-13C_E13C-1-1.jdf

o)

X : parts per Mi

190.0 Hwoc _

/_ =
£155.6221—

w

5171 2589—= 3

A
@
R4
S
IFio

£169.1708

E}
1<

L e o e I L L L B L L L

mooaoo 140.0 130.0 120.0'110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0

;

135.4470~_ <

128.4486
128.1912
128.0672

82.1296 ~__
79.8604 ——
77.3146

z

77.0000
76.6854
67.1889

48.6442
37.6794——

50.4081~—

>

28.2306
27.8874
18.4767 ——

Filename wml2-45-13C_E13C-1-3.jdf
Author delta

Experiment single_pulse_ dec.jxp
Sample_Id wml2-45-13C

Solvent CHLOROFORM-D

7-J0L-2021 13:45:06
7-JUL-2021 14:07:26
7-JUL-2021 14:07:48

Creation_Time
Revisgion_Time
Current_Time

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometexr = DELTA2_NMR

9.389766 [T] (400 [MHz])
1.04333312([s]

Field Strength
X_Acg_Duration

X_Domain 13c

X_Freq 100.52530333 [MHz]
X_offset 100 [ppm]}

X_Points 32768

X_Prescans
X_Resolution
X_Sweep

0.95846665 [Hz]
31.40703518 [kHz]

L R I O T}

X_Sweep_Clipped 25.12562814 [kHz]
Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Clipped FALSE

Scans 513
Total_Scans 513
Relaxation_Delay = 2[s]
Recvr_Gain = 60

Temp_Get = 23.8l[dcl

X_90 width = 10.1[us]
vanaf.nwsm = 1.04333312[s]
X_Angle = 30[deg]

X_Atn = 4.6[dB]

X Pulse = 3.36666667 [us]
Irr_Atn_Dec = 25.996 [dB]
Irr_Atn_Noe = 25.996 [dB]
Irr Noise = WALTZ

Irr Pwidth = 0.115[ms]
Decoupling = TRUE
Initial_Wait = 18]
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abundance

9.0

8.0

7.0

6.0
T DTV FTTTTTTNE FITTTRTTN M TETTTNE ROTTTTTTNS DAV TTRTITE DTSRI DT

5.0

4.0

3.0

2.0

1.0

0

_<_m.O/\O 0

wooxﬂ\éﬁﬂ } Ot-Bu
0
TH NMR (4ga, 400 MHz, CDCl3)

---- PROCESSING PARAMETERS ----
dc_balance( 0, PALSE )
gexp( 0.2[Hzl, 0.0[s] )

trapezoid( 0[%], 0[%], 80[%I, 100{%] )

zerofill( 1)

£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-154-2_E1H-1-1.3jdf

p=g
<
]
g 8 |\% & 33 g
T ST I | S A
— A L e Full " FL _
T e e o T ML e e e e e e e e e e AEBAn m
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 (]
| AN AN Ny AN |
(=] N\ OO <t = oo NITFTONO £~ 00— [=3
=3 oA 0® CQOXVON  Q 0N a0 o= N O =3
o n— <IN NANNAD < AN — 00> o < wvhen (=3
N oy ey nnYYY o S 00 [~ 0 \0 St L enen <
o~ OO nwn <+ <t <+ <+ <+ o AN — (=

X : parts per Million : Proton

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Data_Format
Dim_Size
Dim_Title
Dim_Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X _Domain
X_Freq.

X Offset
X_Points
X_Prescans
X_Resolution
X_Sweep

X _Sweep_Clipped
Irr_Domain
Irx_Freq
Irr_Offset

‘Tri_Domain
Tri_Freq
Tri_Offset
Clipped
Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle
X_Atn
X_Pulse
Irr_Mode
Tri_Mode
Dante_Presat

[ ]

LI T T T VI I Y T

wml2-154-2_ElH-1-4.jdf
delta
single_pulse. jxp
wml2-154-2
CHLOROFORM-D
12-NOV-2021 13:34:34
12-NOV-2021 13:35:08
12-NOV-2021 13:35:29

1D COMPLEX
26214
Proton
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766 [T] (400([MHz])
4.36731904 (s8]

1B

399.78219838 [MHz]

5 [ppm]

32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5 [ppm]

Proton
399.78219838 [MHz]
5[ppm]

FALSE

8

8

5[s]

26
24.71[dc]
6.47 [ual
4.36731904 [s]
45 [deg]
1[dB]
3.235[us]
Off

Off

FALSE
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1.2

—
—

1.0

0.9

0.8

0.7

el
S

0.5

0.4

0.3

0.2

0.1

_/\_mO/u\O 0

Boc.. -
oc Z\/¥_/R Ot-Bu

H 0

13C NMR (4ga, 100 MHz, CDCl,)

N

"

"

---- PROCESSING PARAMETERS ----
dc_balance(. 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], 0[%1, 80[%], 100[%] )
zerofill{ 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppn

Derived from: wml2-154-2-13C_E13C-1-1.jdf

abundance

¥ T " L

Mg

,.._:_._:_:._:_._.__.._,,A_.___:..___:

L . B L B B

L e e

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0

~
Vs

2155.5554——

w

=171.8691

£171.9930
~169.1994

X : parts per Millio arbo:

N
7

82.1296
79.8699
773146
77.0000
76.6758
52.5247~__
50.3032
48.6442

37.8415——

30.0 20.0

A

28.2592
27.8874

18.5340 —

10.0

12-NOV-2021 13:36:42
12-NOV-2021 13:58:36
12-NOV-2021 13:59:38

Creation_Time
Revision_Time
Current_Time

Filename = wml2-154-2-13C E13C-1-4.3jd
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-154-2-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 {T] (400 [MHz])
1.04333312[s]

Field_Strength
X_Acq_Duration

X_Domain 13c

X _Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

LI T IR A A T}

Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Clipped TRUE

Scans 512

Total_ Scans 512
Relaxation Delay = 2I[s]
Recvr_Gain = 60

Temp_Get = 23.5[dc]
X_90_Width = 10.1[ua]
X_Acq_Time = 1.04333312([s]
X_Angle = 30[deg]

X_Atn = 4.6[dB]
X_Pulge =.3.36666667 [us]
Irr_Atn_Dec = 25,996 [dB]
Irr_Atn Noe = 25.996[dB]
Irr_Noise = WALTZ
Irr_Pwidth = 0.115[ma]
Decoupling = TRUE

Initial Wait = 1[s]
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80 9.0 1?.0 IIK.O 12;‘0 13:‘.0 14|.0 15.0

7.0

6.0

5.0

Il BYEFENIE BT

4.0

3i0

2.0

1.0

trapezoid( 0[%I, 0[%1, 80[%l, 100[%] )
zerofill( 1 )
O ££t( 1, TRUE, TRUE )

O
—f/
NlWCOf ---- PROCESSING PARAMETERS -~~~
. Semn( 0 2thzl, o-0tal)
HN__O
~~

%

machinephase
ppm
WOO/ .ﬁ Ot-Bu Perived from: wml2-93_E1H-1-1.3jdf
N N -
H H o)

H NMR (4gb, 400 MHz, CDCl,) Fiioname pPE————”
Author delta
ot Experiment single_pulse. jxp
Sample_Id wml2-93
Solvent CHLOROFORM-D

13-SEP-2021 14:07:51
13-SEP-2021 14:09:47
13-8EP-2021 14:10:05

Creation_Time
Revision Time
Current_Time

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim Units = [ppml
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766[T] (400{MHz])
4.36731904 [s]

Field Strength
X_Acq_Duration

X_Domain 1H

X _Freq 399.78219838 [MHz]
X _Offset 5 [ppm]

X_Points 32768

X_Prescans
X_Resolution

X Sweep
X_Sweep_Clipped

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

1

EO T T T T T T T

abundance

b Irr Domain Proton
=~ Irr_Freq 399.78219838 [MHz]
N N Irr Offset 5 [ppm]
Tri_Domain Proton
1 . Tri_Freg 399.78219838 [MHz]
] & g 8 g &8 g Clibped mice
] ) -0 e e 44 mnwmwm 8
1 _ } \—r. R Total_Scans 8
M L Relaxation Delay = 5[sl]
T T T T T e | Reeve_Gain =26
Temp_Get = 24.11dC]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X S0 Width Bt
X_Acq _Time = 4.36731904[s]
> X_Angle = 45[deg]
X_Atn = 1[dB]
noo na O N—= O A= O MO T AN VA O —t — 00 (=4 X Pulse = 3.235[us]
noN O <O O~ =~ <t OANOOT AN OO O < - p
& O 00 \O — O\ o —O 0 \o WVOWNITOROT\OWVNO WV (=3 Irr_Mode = Off
S¥N ww =S TITINM R0BIBAMEIAMAaN S Tri Mode - ofs
e OO B6 FEFF TS NNNNNNN N = Dante Presat < ranse

X : parts per Million : Proton
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1.4

; 1‘41 112 1;3 1|.4 1.5

1.0

05 06 07 08 09
P PN NS SN NS A S SRS R

0.4

0.3

0.2

0.1

lec ---- PROCESSING PARAMETERS ----
dec_balance( 0, FALSE )
_I_ sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1 )

O ££t( 1, TRUE, TRUE )

machinephase

Boc . Ot-Bu e

Z Z Derived from: wml2-93-13C E13C-1-1.3jdf

H H o §

"\<

Q

wml2-93-13C_E13C-1-4.3df

Author delta

13C NMR (4gb, 100 MHz, CDClj) prTv—

Experiment single pulse_dec.jxp
Sample Id wmnl2-93-13C
Solvent CHLOROFORM-D

13-SEP-2021 14:09:58
13-SEP-2021 14:43:45
13-SEP-2021 14:44:01

Creation_ Time
Revision_Time
Current_Time

Aun oy

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppml]
Dimensions =

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field_Strength
X_Acqg_Duration

9.389766 [T] (400[MHz])
1.04333312([s]

X_Domain 13c

X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]
leou.inm 32768

X_Prescans
X_Resolution
X_Sweep

4
0.95846665 [Hz]
31.40703518 [kHz]

W owwwnw B wnnw oo

abundance

X_Sweep_Clipped = 25.12562814 [kHz]
Irx_DPomain Proton
Irr_Freg 399.78219838 [MHz]
Irr_Offset 5 [ppm]
Clipped FALSE
Scans 741
Total_Scans 741
Relaxation Delay = 2[s]
) _ _ — Recvr_Gain = 60
| ’ | Temp_Get = 23.3[dC]
. M : X_90_Width = 10.1[us]
. e T T T T T T T T T T T T T T T T e e | X Acq_Time = 1.04333312(s]
Eoo 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0. 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.0 mﬂmm? = Momﬂwmﬂ
X_Pulse = 3.36666667 [ual
¥ 7 _ Irr_Atn Dec = 25.996 [aB]
& in o in fEoaow O — o won s Irx_Atn_Noe = 25.996 [dB]
— —
"o S x ANRSIF SN AmTE W 0D FD Izx_Noisa = WALTZ
< F oo~ & O NS w0 —_—— &~ VR OD Irr_Pwidth = 0.115[ms]
— Q< < SRS MNOY —Q 9 o —Q Decoupling = TRUE
v NN 600 X 0oIN 0000 -
SRR 8 SHERRR RFF & & 23X Initial Waic itsl
— = —
X : parts per Million : Carbon13 A
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abundance

4.0 5.0 6.0 7.0 8.0 9.0 10.0

3.0

sl el b oo e

2.0

1.0

H :

N -
Boc” T
TH NMR (4ha, 400 MHz, CDCl5)

_I_
N _|
Boc” /¥ﬁ N Ot-Bu

H o

---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%1, 0[%1, 80[%1, 100[%] )
zexofill( 1)

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-73-1_E1H-1-1,jdf

v
=1
&
< o — — (o] -
1 =1 =1 =] = =1 S g
b —— ol .
wo 90 8o 70 60 50 a0 30 20 10 0

X : parts per Million : Proton

72779

6.6524~_
6.6353°
5.1971

s

4.6994——
4.4245—=

-0.0000— <@

Filename

= wmnl2-73-1_E1H-1-4,jdf
Author = delta
Experiment = single_pulse.jxp
Sample Id = wml2-73-1
Solvent =. CHLOROFORM-D
Creation Time = 25-AUG-2021 12:23:34
Revision_Time = 25-AUG-2021 12:27:34

Current_Time 25-AUG-2021 12:27:46

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_ NMR

Field Strength
X_Acg_Duration

9.389766 [T] (400 [MHz])
4,367319041s]

X_Domain 1H

X_Freq 399.78219838 [MHz]
X Offset 5 [ppm]

X_Pointa 32768

X Prescans 1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

X_Resolution
X Sweep
X_Sweep_Clipped

WOROMOE R R W N oW E D W n W

Irr Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

| Tri_Domain Proton
Tri_Freq 399.78219838 [MHz]
Tri_Offset 5 [ppml
Clipped FALSE
Scans 8
Total_Scans 8
Relaxation_Delay = 5[s]
Recvr_Gain = 26
Temp_Get = 24[dC]
X_80_Width = 6.47[us]
X_Acq_Time ='4.36731904[s]
X_angle = 45([degl
X_Atn = 1[aB]
X _Pulse = 3.235[us]
Irr Mode = Off
Tri_Mode = Off
Dante_Presat = FALSE
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; ‘ ‘ 01.4 0‘.5 OI6 0i7 0|.8 0|.9 1|.0 1].1

0.3

I
N OotB
wOO\ /\kxﬁ Z _(_ -~-- PROCESSING PARAMETERS --~--

I z dc_balance( 0, FALSE )
z., _l_ sexp( 2.0[Hz], 0.0[s] )
O trapezoid( 0[%], O[%], 80[%]1, 100[%] )

> Z /\/\ zerofill( 1 )
woo ££t( 1, TRUE, TRUE )
machinephase

13C NMR (4ha, 100 MHz, CDCl;)

Derived from: wm12-73-1-13C_E13C-1-1.jdf

25-AUG-2021 12:25:47
25-AUG-2021 13:13:49
25-AUG-2021 13:14:10

Creation_Time
Revision_Time
Current Time

Filename = wml2-73-1-13C_E13C-~1-4.jdf
Author = delta

Experiment = single_pulse_dec. jxp
Sample_Id = wml2-73-1-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppml
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
1.043333121[s]

Field Strength
X_Acg_Duration

X_Domain 3¢
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X_offset 100 [ppm]

X_Points 32768
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X_Resolution
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) X_Sweep_Clipped = 25.12562814 [kHz]
< Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offget 5 [ppm]
Clipped TRUE
— Scans 1024
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Q
m Relaxation Delay = 2[sl
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-=--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz]l, 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], 100[%] )

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-73-3_E1H-1-1.jdf
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Dim_Title
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X_Domain
X_Freq

X _Offaset
X_Points
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Irr_Freq
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Tri_Freq
Tri_Offset
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Total_Scans
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X_Atn

X Pulse
Irx_Mode
Tri_Mode
Dante_Presat
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1D COMPLEX
26214
Proton
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766 [T] (400[MHz])
4.36731904 [a]

1R

399.78219838 [MHz]
5 [ppm]

32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
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5 [ppm]}
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5(s]

26
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45 [deg]
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~««~ PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O0[%], B0[%I, 100[%]1 )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-73-3-13C_E13C-1-1.3df
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Current_Time

Filename = wml2-73-3-13C_E13C-1-4.jdf
Author = delta

Experiment = single pulse_dec.jxp
Sample_Id = wml2-73-3-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
1.04333312(s]

Field_Strength
X_Acq Duration

X_Domain 13¢

X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

L T T O O

Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Clipped FALSE

Scans 1024
Total_Scans 1024
Relaxation Delay = 2(s]
Recvr_Gain = 60

Temp_Get = 24.1[ac]
X_90_width = 10.1[us]
X_Acq_Time = 1.04333312[s]
X_angle = 30[deg]

X_Atn = 4.6[dB]
X_Pulse = 3.36666667 [us]
Izr_Atn Dec = 25.996 [dB]
Irr_Atn_Noe = 25.996 [dB]
Irr_Noise = WALTZ

Irr Pwidth = 0.115[ms]
Decoupling = TRUE

Initial Wait = 1[s]
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Boc dc_balance( 0, FALSE )

N .Z sexp( 0.2[Hzl, 0.0[s] )
H trapezoid( 0[%], O[%1, 80[%], 1001%] )

- zerofill( 1 )
WOO/ 7 O £££( 1, TRUE, TRUE )
Z machinephase

H ppm
a—l— ng Ahmmu hoc gIN- Oco_wv Derived from: wml2-92-1 E1H-1-1.jdf

Creation Time 12-SEP-2021 09:

Filename = wml2-92-1 E1H-1-4.3df
Author = delta
Experiment = single_pulse.Jjxp
Sample_Id = wml2-92-1
Solvent = CHLOROFORM-D
Revision_Time = 12-SEP-2021 09:
Current_Time = 12-SEP-2021 09:
Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Proton
Dim_Units = [ppml
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2 NMR

Field Strength
X_Acq_Duration

9.389766 [T] (400 [MHz])
4.36731504[s]

X_Domain 1"

X _Freq 399.78219838 [MHz]
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X_Points 32768
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X_Sweep 7.5030012 [kHz]
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o Irr_Domain Proton
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o Irr Offset 5 [ppm]
«@ Tri_Domain Proton
Tri_ Freq 399.78219838 [MHz]
m m nOuu W ” m Tri_Offset 5 [ppm]
R —_ ——— ] Clipped FALSE
— Scans 8
. Total_Scans 8
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: Z dc_balance( 0, FALSE )
z I sexp( 2.0[Hz]l, 0.0[s] )
woo - O trapezoid( 0[%], O[%], 80[%], 100[%] )
~ \< zerofill( 1 )
Z £ft( 1, TRUE, TRUE )
I machinephase
ppm
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Revision_Time
Current_ Time

Pilename = wml2-92-1-13C_E13C-1-4.3jdf
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-92-1-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim _Size = 26214

Dim Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X

Site : = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400[MHz])
1.04333312[s]

Field_Strength
X_Acqg_Duration

X_Domain 13¢C

X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X_Prescans 4

X_Resolution 0.95846665 [Hz]

31.40703518 [kHz]
25,.12562814 [kHz]

X_Sweep
X_sweep_Clipped
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Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppm]
. Clipped FALSE
Scans 1024
. Total_Scans 1024
: Relaxation Delay = 2[a}
] | l_ , Recvr_Gain = 60
4 0 , . 4 kil 4 W oy " " S— o Temp_Get = 24.1[dC]
] X_90_width = 10.1[us]
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-~~~ PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1)

££t£( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-94-4_E1H-2-1.jdf
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Revision_Time
Current_Time

Filename = wml2-94-4 E1H-2-4.3df
Author = delta

Experiment = single_pulse.jxp
Sample_Id = wml2-94-4

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766[T] (400[MHz])
4.36731904[s]

Field Strength
X_Acq Duration

X_Domain 1H

X Freq 399.78219838 [MHz]
X_Offset 5 [ppm]

X_Points 32768

X_Prescans 1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton

X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_ Domain

!
[ N RN

Irr_Freq 399.78219838 [MHz]
Irr Offset 5[ppm]

Tri_Domain Proton

Tri_Freq 399.78219838 [MHz)
Tri_Offset 5[ppm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5[s]

Recvr_Gain =22

Temp_Get = 24[dC]
X_90_width = 6.47[us]
X_Acq_Time = 4.36731904[s]
X_Angle = 45[degl

X_Atn = 1[dB]

X_Pulse = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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I O ---- PROCESSING PARAMETERS ~----

de_balance( 0, FALSE )
. Z O~— m sexp( 2.0[Hz), 0.0[s] )
> -bDuU trapezoid( 0[%]1, 0[%], 80[%], 100[%] )
Boc N zerofill( 1)

Z £££( 1, TRUE, TRUE )
_I_ machinephase

Boc.. pom
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—I— Dexived from: wml2-94-4-13C_E13C~2-1.jdf
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16-SEP-2021 14:44:41
16-SEP-2021 15:25:46
16-SEP-2021 15:26:37

Creation_Time
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Filename = wml2-94-4-13C_E13C-2-4.3jdf
Author = delta

Experiment = single_pulse dec.ixp
Sample_Id = wml2-94-4-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonil3
Dim Units = [ppml
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766[T] (400 [MHz])
1.04333312(s]

Field_Strength
X_Acq Duration

X_Domain 13¢

X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

0.95846665 [Hz]
31,40703518 [kHz]
25.12562814 [kHz]
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abundance

Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm}
Clipped TRUE
Scans 888
Total _Scans 888
Relaxation Delay = 2[sl]
_ P » P Recvr_Gain = 60
_ I F | Temp_Get = 23.9[dC]
E| X_90_width = 10.1[us]
L B e : T X_Acq_Time = 1.04333312[s]
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Cbz dc_balance(. 0, FALSE )

: . N sexp( 0.2[Hzl, 0.0[s] )
H trapezold( O[%], 0[%], 80I%], 100[%]

- zerofill( 1 )
wOO/Z\/\ 0] £££( 1, TRUE, TRUE )
machinephase

_I_ ppm
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Filename = wml2-89-5 ElH-1-4,jdf
Author = delta

Experiment = single_pulse.jxp
Sample_Id = wml2-89-5

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Din_Size = 26214
Dim_Title = Proton
Dim_Units = [ppml
Dimensions =X
Site = JNM-ECS400
Spectrometer = DELTA2_NMR
n . Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration = 4.36731904 (sl
X_Domain = 1H
X_Freq = 399.78219838 [MHz]
X_Offset = 5[ppm]
X_Points = 32768
1 X_Prescans =1
\\6 X_Resolution = 0.22897343 [Hz]
S X_Sweep = 7.5030012 [kHz]
Q X_Sweep_Clipped = 6.00240096 [kHz]
Irr Domain = Proton
Irr_ Freq = 399.78219838 [MHz]
Irr Offset = 5[ppm}
- Tri_Domain = Proton
a Tri_Freg = 399.78219838 [MHz]
Q S ol R S =4 S Tri Offset = 5[ppml
s —= 233 _—37 B/ CLippea - Eaise
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5 Relaxation Delay = 5[sl
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Temp_ Get = 24.1[4c]
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13C NMR (4j, 100 MHz, CDCl,)
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---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 2.0{Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80I[%], 100[%l )

zerofill( 1)
££t( 1, TRUE,
machinephase
ppm

TRUE )

Derived from: wml2-89-5-13C_E13C-1-1.jdf
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X_Freq
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Irr_Domain
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Clipped
Scans
Total_Scans

Relaxation_Delay
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Temp_Get
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X_Angle
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X_Pulse
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Irr_Atn_Noe
Irr_Noise
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Decoupling
Initial_Wait
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1D COMPLEX
26214
Carbonl3
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766[T] (400 [MHz])
1.04333312[s]

13c

100.52530333 [MHz]

100 [ppn]

32768

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]
Proton
399.78219838 [MHz]
5[ppm]

FALSE

1024

1024

2[s]

60

23.8[dc]
10.1[us]
1.043333121(s]
30[degl
4.6[dB]
3.36666667 [us]
25.996 [dB]
25,996 [dB]
WALTZ
0.115Ims]
TRUE

1ls}
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TH NMR (4ka, 400 MHz, CDCl5)

-=--- PROCESSING PARAMETERS -
dc_balance( 0, FALSE )}

sexp( 0.2[Hz]l, 0.0[s] )
trapezoid( 0[%], O[%], 80[%}, 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wmll-150-2_E1H-1-1.jdf
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X : parts per Million : Proton

1-APR-2021 14:12:13
1-APR-2021 14:13:35

Creation_Time
Revision_Time

Filename = wmll-150-2_ El1H-1-5.jdf
Author = delta

Experiment = single_pulse.jxp
Sample_Id = wmll-150-2

Solvent = CHLOROFORM-D
Current_Time = 1-APR-2021 14:13:46
Data_Format = 1D COMPLEX

Dim_Size = 26214

Dim_Title = Proton

Dim_Units = [ppm]

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
4.36731904 [sl

Field_Strength
X_Acq_Duration

X_Domain 1H

X_Freq 399.78219838 [MHz]
X_Offset 5 [ppm]

X_Points 32768

X_Preascans 1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

X Resolution
X_Sweep
X_Sweep_Clipped

LT T T T T T T S O '

Irr_Domain Proton

Irr_Freg 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Tri_Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8
Relaxation_.Delay = 5[a]

Recvr_Gain = 30

Temp_Get = 23.9[dc]
X_90_width = 6.47[us]
X_Acg_Time = 4.36731904[s]
X_aAngle = 45{deg]

X_Atn = 1[dB]

X_Pulse = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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13C NMR (4ka, 100 MHz, CDCl;)

" ™ "

.

"

J

---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[a] )
trapezoid(-0[%], O[%], BO[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wmll-150-2-13C_E13C-1-1.jdf

L

T

X : parts per Million : Carbo

L B e e o DL e e e e B B L R R L e

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

2155.9749—

w

N
7

82.3966
80.2799
77.3146

77.0000

76.6854

44.1629 —

41.8555

A

28.2592
27.9923

0 -10.

1-APR-2021 14:19:18
1-APR-2021 14:51:21
1-APR-2021 14:51:49

Creation_Time
Revision_Time
Current_Time

Filename = wmll-150-2-13C_E13C-1-3.3d
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wmll-150-2-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Carbonl3
Dim_Units = [ppml
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
1.04333312(s]

Field Strength
X_Acq Duration

X_Domain 13c

X_Freq 100.52530333 [MHz]
X_ Offset. 100 [ppm]

X_Points 32768

N|WN. ‘escans
X_Resolution
X_Sweep
X_Sweep_Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

L T T T IO B O T

Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Clipped FALSE

Scans . 705

Total Scans 705
Relaxation Delay = 2[s]
Recvr_Gain = 60

Temp_Get = 23.5[dc]
X_90_Width = 10.1[us]
X_Acg_Time = 1.04333312[s]
X_aAngle = 30[deg]

X_Atn = 4.6[dB]
X_Pulse = 3.36666667 [ua]
Irr_Atn Dec = 25.996 [dB]
Irr_Atn Noe = 25.996 [dB]
Irr_Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE
Initial_Wait = 1[sl
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Boc /¥_/ N ---- PROCESSING PARAMETERS ----

—I_ dc_balance( 0, FALSE )
. sexp( 0.2[Hz], 0.0[s] )
O trapezoid( 0[%1, O[%I, 80[%1, 100[%] )
zerofill( 1)
£ft( 1, TRUE, TRUE )

H NMR (4kb, 400 MHz, CDCl,)

ppm
Derived from: wmi36-2-2_E1H-2-1.jdf

15-MAR-2021 13:22:46
15-MAR-2021 13:23:50

Creation_Time
Revision_Time

Filename = wml36-2-2 El1H-2-4.jdf
Author = delta

Experiment = single pulse.jxp
Sample_Id = wml36-2-2

Solvent = CHLOROFORM-D

Current_Time 15-MAR-2021" 13:24:09

abundance

- Data_Format = 1D COMPLEX
§ Dim_Size = 26214
] Dim_Title = Proton
] Dim_Units = [ppm]
4 Dimensions =X
1 Site = JNM-ECS400
] Spectrometer = DELTA2_NMR
4 Field_Strength = 9.389766 [T] (400[MHZz])
4 X _Acq Duration = 4.36731904([s]
1 X_Domain = 1H
] X_Freq = 399.78219838 [MHz]
] X Offget = 5[ppm]
] X _Points = 32768
1 X Prescans =1
1 X Resolution = 0.22897343 [Hz]
] X_Sweep = 7.5030012 [kHz]
] X_Sweep_Clipped = 6.00240096 [kHz]
4 m Irr_Domain = Proton
q = Irr_ Freq = 399.78219838 [MHz]
| o~ Irr Offset = 5[ppm]
§ Tri_Domain = Proton
4 Tri_Freq = 399.78219838 [MHz]
R =3 R A R Tri Offset = 5ippm]
~ g : ! : Clipped = FALSE
1 - O O Scans -8
] ﬁr _ Total_Scans =8
l % d A At Relaxation_Delay = 5[sl]
e B — T L o o L e e . o e s Recvr_Gain = 26 rac1
Temp_Get - = 24.7[4C.
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 X 96 Width Z & 41ius]
] X_Acqg_Time = 4.36731904[s]
A DA MAS N
~ oo . X_Atn = 1[d4B]
3 &g 8 Sgsgatagax goax 3,235 tua)
=~ © - — 86M7631076 O 10 00 O Irr Mode = Off
N NN N XL T Qg egog sy AR ] Tri_Mode = Off
L \© o ' T F AN enenenen e e Dante_Presat = FALSE

X : parts per Million : Proton
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13C NMR (4kb, 100 MHz, CDCl5)

---- PROCESSING PARAMETERS ----
dc_balance{ 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid{ 0[%], 0[%], 80I%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml36-2-2-13C E13C-1-1.jdf
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-10.9

Revision_Time
Current_Time

Filename = wml36-2-2-13C_E13C-1-3.jdf
Author = delta
Experiment = single_pulse_dec.jxp
Sample_Id = wml36-2-2-13C
Solvent = CHLOROFORM-D
Creation_Time = 15-MAR-2021 13:27:04

= 15-MAR-2021 13:3 3

15-MAR-2021 13:37:05

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Carbonl3
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
1.04333312([s]

Field Strength
X_Acq Duration

X_Domain 13¢

X_Freq 100.52530333 [MHz]
X _Offpet 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep

X Sweep_Clipped

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

LI T A S T A I I

Irr_Domain Proton
Irr_Freq 399.78219838 C&.—NH
Irr Qffset 5 [ppm]

Clipped TRUE

Scans 256
Total_Scans 256
Relaxation Delay = 2([s]
Recvr_Gain =60

Temp_Get = 23.4[4C]
X_90_Width = 10.1[us]
X_Acq_Time = 1.04333312(s]
X_angle = 30[deg]

X_Atn = 4.6[dB]
X_Pulse = 3.36666667 [us]
Irx_Atn_Dec = 25.996 [dB]

Irr Atn_Noe = 25.996 [dB]

Irr Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE
Initial_Wait = 1[al
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---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0{s] )

trapezoid( 0[%], 0[%], 80[%], 100(%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wmll-149-2 E1H-1-1,3jdf

18.02
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72716—
6.5791~_
6.5574"

X : parts per Million : Proton

;;
%;

1.4697
14611-

51793 ——
4.4737
4.4623
4.4514
3.8987
3.8569
3.8431
3.8070
3.7927
2.1890
2.1782
2.1719
2.1604
2.1547
2.1432

30-MAR-2021 13
30-MAR-2021 1
30-MAR-2021 13:

Creation_Time
Revision_Time
Current_Time

Filename = wmll-149-2_ElH-1-5.jdf
Author = delta

Experiment = single_pulse.jxp
Sample_Id = wmll-149-2

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_ Units = [ppml
Dimenaions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Ac¢q_ Duration

9.389766 [T] (400[MHz])
4.36731304[s]

X Domain 1H
X_Freq 399.78219838 [MHz]
X Offset 5 [ppm]

X_Points 32768

X Prescans 1

0.22897343 [Hz]
7.5030012 [kEz]
6.00240096 [kHz]

X _Resolution
X_Sweep
X_Sweep_Clipped

L T T I TR

Irr Domain Proton

Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppm} '
Tri_Domain Proton

Tri Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans X 8

Total_Scans 8

Relaxation Delay = 5[s]

Recvr_Gain = 30

Temp_Get = 22.2[dC]
X.90_wWidth = 6.47[us]

X _Acq Time = 4.36731904 [s]
X_Angle = 45 [deg]

X_Atn = 1[8B]

X_Pulse = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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13C NMR (4kc, 100 _<__._N. CDCl,)

-~-~ PROCESSING PARAMETERS -~---
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O0[%], 80{%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wmll-149-2-13C_E13C-1-1.jdf

A e e L e

L2 o B B
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X : parts per Million - Carboni3

77.324
77.000!
76.685:
572062

/N

44.4489—
31.4438
28.2497
28.0113
18.8295~— §
17.4661

30-MAR-2021 13:37:11
30-MAR-2021 14:00:11
30-MAR-2021 14:00:45

Creation_Time
Revision Time
Current_Time

Filename = wmll-149-2-13C_E13C-1-6.3jd
Author = delta

Experiment = pingle_pulse_dec.jxp
Sample_Id = wmll-149-2-13C

Solvent = CELOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T]1 (400[MHz])
1.04333312([s]

Field_Strength
X _Acq Duration

X_Domain 13C

X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X _Points 32768

Nlmﬂmmn ans

X Resolution
X_Sweep
X_Sweep_Clipped

4

0.95846665[Hz]
31.40703518 [kHz]
25.12562814 [kHz]

L I I Y I T

Irr_ Domain Proton

Irr Freq 399. 4muuwmwmnzmnu
Irr Offset 5 [ppm]

Clipped FALSE

Scans 512

Total Scans 512
Relaxation Delay = 2[a]
Recvr_Gain = 60

Temp_Get = 24.9[dcCl
X_90_wWidth = 10.1[us]
X_Acq Time = 1.04333312[8]
X_Angle = 30[degl

X_Atn = 4.6[dB]

X Pulse = 3.36666667 [us]
Irr Atn_Dec = 25.996 [dB]
Irr_Atn_Noe = 25.996 [dB]
Irr_Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE
Initial_Wait = 1lsl
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Z de_balance( 0, FALSE )

_l_ A sexp( 0.2[Hzl, 0.0{s] )

O trapezold( 0[%1, 0[%], 80[%1, 100[%1 )
zerofill( 1 )

££t( 1, TRUE, TRUE )

H NMR (41, 400 MHz, CDCl5) nachinephase

ppm

Derived from: wml2-109-2_ElH-1-1.jQf

1-0CT-2021 16:06:47
1-0CT-2021 16:0 1
1-0CT-2021 16:07:30

Creation_Time
Revigion_Time
Current_Time

Filename = wml2-109-2_E1H-1-5.jdf
Author = delta

Experiment = single_pulse. jxp
Sample_Ia = wml2-109-2

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim _Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS8400
Spectrometer = DELTA2 NMR

9.389766 [T] (400 (MHz])
4.36731904[s]

Field_Strength
X_Acg_Duration

abundance
0

1 X_Domain = 1H
] X_Freg = 399.78219838 [MHz]
N X_Offset = 5[ppm]
1 N X_Points = 32768
i Py X_Preacans =1
] ~N X_Resolution = 0.22897343 [Hz]
- X_Sweep = 7.5030012 [kHz]
1 X_Sweep_Clipped = 6.00240096 [kHz]
4 Irr_Domain = Proton
] Irr_Freq = 399.78219838 [MHz]
1 Irr Offset = 5[ppml ’
] Tri_Domain = Proton
] Tri_Freq = 399.78219838 [MHz]
1 = S 3 2 Tri_Offset = 5[ppm]
] = D ) CLipped = FausE
] ; \P L W Total_Scans =8
S .erl( L Relaxation Delay = 5[s]
R e 0 e o e o L e e e 2 e [ YR EEEY = 26
Temp_Get = 23.6[dC]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 96 Wideh . ei7tus]
X_Acq_Time = 4.36731904 (sl
A NS .| e g
© —en ® MNMANAN T NOD 0O N T — 1=} X Ata - il
=3 o n v VRO ~T AN AV VAN =3 X _Fulse = 3.235[usl
N =0 — O ®— OO O TSN S Irr_Mode = Off
N o\ = L Yoo < Tri_ Mode = Off
e 0o LA A A A T e e < Dante_Presat = FALSE

X : parts per Million : Proton
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13C NMR (41, 100 MHz, CDCl5)

-~-- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz]l, 0.0[s] )

trapezoid( 0[%], 0[%], 80{%], 100[%] )
zerofill( 1)

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-109-2-13C_E13C-1-1,3jdf
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X : parts per Milfion : Carbonil3
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A
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1-0CT~2021 16:08:53
1-0CT-2021 16:31:11
1-0CT-2021 16:31:36

Creation Time
Revision Time
Current_Time

Filename = wml2-109-2-13C_E13C-1-4.3jd
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-109-2-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppml
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 ([MHz])
1.04333312([s]

Field Strength
X_Acq_Duration

X_Domain 13¢C

X _Freq 100.52530333 [MHz]
X _Offset 100 [ppm}

X_Points 32768

X _Prescans 4

X_Resolution 0.95846665 [Hz]

31.40703518 [kHz]

X_Sweep
25.12562814 [kHz]

X_Sweep_Clipped

I T R T R BT

Ixrr_Domain Proton

Irr_Freq 399.78219838 [MHz]
Irr_Offaset 5[ppm] '
Clipped FALSE

Scans 512

Total_Scans 512
Relaxation_Delay = 2[sl

Recvr_Gain = 60

Temp_Get = 23.8[dc]
X_90_width = 10.1[us]
X_Acq_Time = 1.04333312[s]
X_Angle = 30[deg]

X_Atn = 4.6[dB]

X_Pulse = 3.36666667 [us]
Irr_Atn_Dec = 25.996 [dB]
Irr_Atn Noe = 25.996 [dB]

Irr Noise = WALTZ

Irr Pwidth = 0.115[ms]
Decoupling = TRUE

Initial Wait = 1[s]
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~=--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp{ 0.2[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wmll-204_E1lH-1-1.jdf
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4-JUN-2021 08:35:52
4-JUN-2021 08:42:14
4-JUN-2021 08:42:43

Creation_Time
Revision Time
Current_Time

Filename = wmll-204_E1lH-1-5.jdf
Author = delta

Experiment = single_pulse. jxp
Sample_Id = wmll-204

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766[T] (400 [MEz])
4.36731904 (8]

Field Strength
X_Acq Duration

X_Domain 1H

X_Freq 399.78219838 [MHz]
X Offset 5 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep

X_Sweep_Clipped

1

0.22897343 [Hz]
7.5030012[kHz]
6.00240096 [kHz]

LU T T T P I O T R

Irr_Domain Proton

Irr_Fregq 399.78219838 [MHz]
Irr_offset 5 [ppm} '
Tri_Domain Proton

Tri Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5lsl

Recvr_Gain = 26

Temp_Get = 22.8[d4c]
X_90_width = 6.47[us]
X_Acq_Time = 4.36731904[s]
X_Angle = 45[deg]

X Atn = 1[dB]

X_Pulse = 3.235[usl]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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1.1

1.0

0.9

0.8

0.7

0.6
T

0.5

0.4

03

0.2

0.1

abundance
0

I ---- PROCESSING PARAMETERS -~~~

\Z&ﬁ ONIWC de_balance( 0, FALSE )

>_OO Z . sexp( 2.0[Hz], 0.0[s8] )
trapezoid( 0{%], 0[%], 80[%], 100[%] )

—I— zerofill( 1 )

o ££t( 1, TRUE, TRUE )

machinephase

ppm

\_wo NMR AL._‘:. 100 _<=|_N. oco_wv Derived from: wmll-204-13C_E13C-1-1.3df

Filename = wmll-204-13C_E13C-1-4.jdf
Author = delta

Experiment = gingle pulse_dec.jxp
Sample Id = wmll-204-13C
Solvent = CHLOROFORM-D
Creation_Time = 4-JUN-2021 08:40:06
Revision_Time = 4-JUN-2021 09:28:44
Current_Time = 4-JUN-2021.09:28:57
Data_Format = 1D COMPLEX

Dim_Size = 26214

Dim_Title = Carbonl3

Dim_Units = [ppn]

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_ NMR

9.389766[T] (400 [MHz])
1.04333312[8]

Field Strength
X_Acq_Duration

X_Domain = 13C
X_Freq = 100.52530333 [MHz]
X_Ooffset = 100 [ppm]
X_Points = 32768
X_Prescans =4
X_Resolution = 0.95846665 [Hz]
X_Sweep . = 31.40703518 [kHz]
X_Sweep_Clipped = 25.12562814 [kHz]
Irr_Domain = Proton
Irr_Freq = 399.78219838 [MHz}
Izrr_Offset = 5[ppm]
Clipped = FALSE
4 Scans = 1024
Total_Scans = 1024
Relaxation Delay = 2[s]
— Recvr_Gain = 60
. l " il TETD_GEt = 23[dc]
i X_90_width = 10.1[us]
T T T T T T T T T T T T T [T T T e X_Acq_Time = 1.04333312[s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 mﬁmmpm = wom:wmﬂ
X Pulse = 3.36666667 [us]
A | PN el L.
~ ~ . @ O\ O, o at ot ot €0 b © O i~ Irr_Atn Noe = 25.996 {dB]
= < ~ =] AFSwv e —~ 15 S v Irr_Noise = WALTZ
O ] ~ el OO0t OV ny Sown Irr_Pwidth = 0.115[ms]
no - b S SN\ oo —0g M N S Decoupling = TRUE
g8 ¥ 808 SEEERNEYER ¥ . 8%8 Ettra o
e, — —_ —_
X : parts per Million : Carbon13 i
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2.0

.Boc

---- PROCESSING PARAMETERS ----

|
de_balance( 0, FALSE )
sexp( 0.2[Hz]l, 0.0[s] )
trapezoid( 0[%], 0[%], 80[%], 100{%] )
zexofill( 1)
O Z ££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wmll-143-1-1_E1H-1-1.3jdf

H NMR (5a, 400 MHz, CDCl,)

25-MAR-2021 10:02:46
25-MAR-2021 10:1
25-MAR-2021 10:15:23

Creation_Time
Revision Time
Current_Time

Filename = wmll-143-1-1_E1H-1-5.jdf
Author = delta

Experiment = single_pulse.jxp
Sample_1d = wml1-123-1-1

Solvent = CHLOROFORM-D

Data_Format =" 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
4.36731904 (8]

Fleld Strength
X_Acq_Duration

abundance

X_Domain = 1H
X_Freq = 399.78219838 [MHz]
X _Offset = 5[ppm]
X_Points = 32768
= X_Prescans =1
< X_Resolution = 0.22897343 [Hz]
9 X_Sweep : = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096 [kHz]
Irr_Domain = Proton
Irr_Freq = 399.78219838 [MHz]
Irr_Offset = 5[ppm]
B Tri_Domain = Proton
] Tri_Freq = 399,78219838[MHz]
E S 2(8 Tri Offset = 5ppm]
E I\ul. i y Clipped = FALSE
E Scans =8
K Total_Scans =8
E AL L Relaxation_ Delay = 5[sl
e e e T e T T Recvr_Gain = 28 e
Temp_Get = 23.7[dC
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 95 Width 6 i7rus]
X_Acq_Time = 4.36731904[s]
7 7 \ > : X _Angle = 45[deg]
X_Atn = 1[aB]
393 mae fary =3 X_pulse = 3.235[us]
n % oo N < S Irr_Mode = Off
. ne< b < Tri Mode = Off
Ll <+ - < Dante_Presat = FALSE

X : parts per Million : Proton
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13C NMR (5a, 100 MHz, CDCl5)

---- PROCESSING PARAMETERS ----

dc_balance( 0,
sexp ( 2.0[Hz],

trapezoid( 0[%],

zerofill( 1 )

FALSE )
0.0[s] )
0l%], 80[%], 100[%I )

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wmll-143-1-1-13C E13C-1-1.3df

abundance

—

167.2162 —

X : parts per Million

L e LI e I I L o

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 qoo 60.0 50.0 40.0 30.0 20.0 10.0

149.9014 ——

rbonl3

e L e e e

x:

84.8946 ~_
76.6854°
47.8242~—
46.5370"
27.8111—

77.3146
77.0000

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision Time
Current_Time

Data_Format
Dim_Size
Dim_Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X _Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep

X_Sweep_Clipped

Irr_Domain
Irr Freq
Irr_Offset
Clipped
Scans

Total. Scans

Relaxation_Delay

Recvr_Gain
Temp_Get
X_90 width
X_Acq_Time
X _2ngle
X_Atn

X _Pulse
Irr_Atn_Dec
Irr_Atn_Noe
Irr Noise
Irr_Pwidth
Decoupling
Initial_Wait

aowwm o onnonow

Eun oo

[ T R I T R B R

WHw e W n W wuwn

wmll-143-1-1-13C_E13C-1-3.
delta
single_pulse_dec.jxp
wmll-143-1-1-13C
CHLOROFORNM-D

25-MAR-2021 10:07:45
25-MAR-2021 10:17:17
25-MAR-2021 10:17:45

1D COMPLEX
26214
Carbonl3
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766 [T] (400 [MHz])
1.043333121s]

13¢

100.52530333 [MHz]

100 [ppm]

32768

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]
Proton
399.78219838 [MHz]

2(s]
60

23.4[dc]
10.1[us]
1.04333312([s]
30[degl

4.6 [dB]
3.36666667 [us]
25.996 [dB]
25.996 [dB]
WALTZ
0.115[ms]
TRUE

1lisl
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1.0 2.0 30 40 5.0 6.0 7.0 80 9.0 10.011.012.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.®21.0)

H NMR (5b, 400 MHz, CDCl5)

15.00

- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz]l, 0.0is] )

trapezoid( 0[%], O0[%], 80[%], 100[%] )

zerofill( 1 )

££t( 1, TRUE, TROUE )

machinephase
ppm

Derived from: wml2-111 E1H-1-1.3df

0

7 =) o @

1 < < <

E S T ST

3 A v L . |

A B N B B B s e — R B e

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
= o O NS NN O 00N v =3
oS n NMOR—Honnnin IR O N S
@ ® VO NTNN— DO I E=E s S
N Leve o Lo nnn <
~ o~ TSI S —_— S

X : parts per Million : Proton

Filename
Author
Experiment
Sample_Id
Solvent
Creation Time
Revigion_Time
Current_Time

Data_Format
Pim_Size
Dim_Title
Dim_Units
Dimensions
Site
Spectrometer

Field_ Strength
X_Acq _Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans

X Resolution

X _Sweep
X_sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_width
X_Acq_Time
X_angle

X Atn
X_Pulse
Irr_Mode
Tri_Mode
Dante_Presat

]

[ ]

L T T T O I I I R O

L I R R}

wml2-111_E1H-1-4.3df
delta

single_pulse. jxp

wml2-111
CHLOROFORM-D
1-0CT-2021 10:17:50
1-0CT-2021 10:18:24
1-0CT-2021 10:18:40

1D COMPLEX
26214
Proton
[ppm]

X

JNM-ECS400
DELTA2_ NMR

9.389766 [T] (400 [MHz])
4.36731904[s]

1H

399.78219838 [MHz]
5 [ppm]

32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5{ppm]

Proton
399.78219838 [MHz]
5 [ppm]

FALSE

8

8

5[s]

28

24.1[dC]

6.47 [us]
4.36731904 [s]
45 [deg]

1[dB]
3.235[us]

Off

Off

FALSE
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1.3

12
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1.1

1.0
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0.5 0.6 0.7 0|.8 |

0.4

0.3

0.2

0.1

abundance

/s, N (@) ---- PROCESSING PARAMETERS ----
. de_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[8] )
trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1 )
e, ££t( 1, TRUE, TRUE )
O Z ‘7 machinephase

_I_ ppm
Derived from: wml2-111-13C E13C-1-1,3jdf
13C NMR (5b, 100 MHz, CDCl5)

1-0CT-2021 10:21:15
1-0CT-2021 10:52:38
1-0CT-2021 10:52:54

Creation_Time
- Revision_Time
Current_Time

Filename = wml2-111-13C_E13C-1-3.3jdf
Author = delta

Experiment = single pulse_dec.jxp
Sample_ Id = wml2-111-13C N
Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field_Strength 9.389766 [T] (400 [MHz])

B X_Acq Duration = 1.04333312[s]
X_Domain = 13¢
X_Freq = 100.52530333 [MHz]
X_Offset = 100 [ppm]
X_Points = 32768
X_Preascans =4
X_Resolution = 0.95846665 [Hz]
X_Sweep = 31.40703518 [kHz]
X_Sweep_Clipped = 25.12562814 [kHz]
Irr_Domain = Proton
Irr Freq = 399.78219838 [MHz]
Irr Offset = 5[ppm]
Clipped = FALSE
Scans = 512
Total Scans = 512
Relaxation Delay = 2[s]
Recvr_Gain = 60
3 ot W o Vo oy Yy v ‘ Wbl Temp_Get: = 24[dC]
k| X_90_width = 10.1[usl
T T T T T T e e T e T T T e e e e e | X Acq_Time = 1.04333312[s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0  70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.9 m;wmwu.m = womwwww
X_Pulse ="3.36666667 [us]
I )N\ I I L, D
Irr Atn Noe = 25.996 [dB]
me NS [ds8H g ) [y Irr_Noise = WALTZ
aq — o ND R g N\ B Irr_Pwidth = 0.115[ms]
1 N oo &9 0g 00 00, Decoupling = TRUE
@ z.m R STk by 538 Initial Wait = 1[s]
. —
X : parts per Million : TCarbonl3
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1.0 2.0 3.0 40 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.0

"Boc

---- PROCESSING PARAMETERS ~w---

|
s, N
. O - dc_balance( 0, FALSE )
R sexp( 0.2[Hz], 0.0[s] )
: trapezoid( 0[%], 0[%1, 80(%], 100[%] )
zerofill( 1 )
o Z £ft( 1, TRUE, TRUE )
|

machinephase
ppm
Bn Derived from: wml2-78_E1H-1-1.Jjdf

TH NMR (5¢, 400 MHz, CDCl3)
Filename = wml2-78_E1H-1-4.3jdf
Author delta
Experiment single_pulse.jxp
Sample Id wml2-78
Solvent CHLOROFORM-~-D

20-AUG-2021 11:30:54
20-2UG-2021 11:30:30
20-AUG-2021 11:30:41

Creation_Time
Revision_Time
Current_Time

[

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Proton
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field_Strength
X_Acq_Duration

9.389766 [T] (400([MHz])
4.36731904[s]

X_DPomain 1H

X_Freq 399.78219838 [MHz]
X_Offset 5 [ppm]

X_Points 32768

X _Prescans 1

abundance
0

X Resolution = 0.22897343 [Hz]
=3 X_Sweep = 7.5030012 [kHz]
< X_Sweep_Clipped = 6.00240096 [kHz]
— Irr Domain = Proton
Irr Freq = 399.78219838 [MHz]
A Irr Offset = 5[ppm]
] o Tri_Domain = Proton
1 N Tri_Freq = 399.78219838 [MHz]
1 v % m % Tri_Offset = 5[ppm]
m - — -~ . Clipped = FALSE
. Scans = 8
] ; h_— : _ _ _L _ Total_Scans =8
] Relaxation_Delay = 5([s]
T T T T T T T T T T - Recvr_Gain = 30
Temp_Get = 23.9[dcCl
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 50 width z o
X_Acq_Time = 4.367319041s]
_ X_angle = 45[deg]
X_Atn = 1[dB]
VOV ANVLOO —~W) <t — ] N=FT O~ =~~~ W~ o (=3 X Pulse = 3.235[us]
QANMNONOD =N NN ARNA NS — a0 =3 = .
nuntTgonn—oumt TN N = QNN L NN =~ n <t o (=3 Irr_Mode = Off
NN R RRR R R QXN N\ Oy N < Tri Mode = Off
Lol ol el SN S T S a2l Bl ol I ITITFITFTnNnnn — < Dante_Presat - FALSE

X : parts per Million : Proton

s
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abundance

RN NUREREWS

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz]l, 0.0[s] )

trapezoid( 0[%], 0[%]1, 80[%], 100[%] )
zerofill( 1 )

£€£t( 1, TRUE, TRUE )

machinephase

rpm

Derived from: wml2-78-13C_EL3C-1-1.jdf

- ﬂoo
s, N (0]

= % \_§

E O N

3 |

(=)}

=7 Bn

i BCNMR (5¢, 100 MHz, CDCI5)

oo ]

S

N

<

E

<

0 ]

[}

<3 .

[=]

0N

(=]

SE

(=}

M|

S NP—— W " PR SO ) " e
AELELEREN LELEELEN BLELELELES NLELELLEN LS NLALELL N LR AL UL N R B LA BN EEALELEL ELA AL B TrrpTrrTrT T TreTT
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 400 30.0 20.0 100 0 -10.9

<t o S Qo QoS 00O [aal ~
o <t \O O™ eTown 00 00 O\ 00 e~
o~ DN o T NO 0 S AW O vy
ks 0 0O SS9 b % %
<t = < N 00 < I~ [~ O wo o ™~ ]
0O < AN 00 I~ b~ ™~ nn < N —
— —_ —

X : parts per Million : Carbon13

20-AUG-2021 11:33:02
20-a0G-2021 11:55:08
20-AUG-2021 11:55:29

Creation Time
Revision_Time
Current_Time

Filename = wml2-78-13C_E13C-1-4.jdf
Author = delta

Experiment = single_pulse_dec.jxp
Sample Id = wml2-78-13C

Solvent = CHLOROFORM-D

Dbata_Format = 1D COMPLEX
Dim Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766[T] (400[MHzI)
1.04333312(s]

Field Strength
X_Acq_Duration

X_Domain 3¢

X _Freq 100.52530333 [MHZ]
X _Offaset 100 [ppm]

X_Points 32768

N]MNQ scans
X_Resolution
X_Sweep
X_Sweep_Clipped

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

L O I I T I T |

Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offset 5[ppm]

Clipped FALSE

Scana 513
Total_Scans 513
Relaxation Delay = 2[s]
Recvr_Gain = 60

Temp_Get = 23.8[dc]
X_90_width = 10.1[us]
X_Acq_Time = 1.04333312([s]
X_angle = 30idegl

X_Atn = 4.6[dB]
X_Pulse = 3.36666667 [us]
IFr_Atn Dec = 25.996 [dB]
Irr_Atn_Noe = 25.996 [dB]

Irr Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE

Initial Wait = 1[sl
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TH NMR (5d, 400 MHz, CDCI5)
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~--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hzl, 0.0[s] )

trapezold( 0[%], 0[%], 80[%], 100{%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-28_E1H-2-1.jdf

abundance
0

L ey I e T

10.0 9.0 8.0 7.0 6.0

|

QAANNN AT o = TR
VNN NOWNO-onoo ot
2R B EVES Bl Nt B
MR R RR IR
R S S N N S R o S S S N N

X : parts per Million : Proton

<

\

1.5395—

“
kb-
~=

472927
43844

7

10527~

4.8265
4.7905
4.7635
4.7463
3.9731~— 2]
3.9273
3.8695
3.8236
1.9164
1.9107
1.8981
1.8924
1.8809
1.8740
1.0338 7 o
1.0149

-0.0000— <

28-JUN-2021 14:25:38
28-JON-2021 14:25:31
28-JUN-2021 14:25:43

Creation_Time
Revigion Time
Current_Time

Filename = wml2-28_E1lH-2-5.jdf
Author = delta

Experiment = single_ pulse. jxp
Sample_Id = wml2-28

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Pield_Strength
X_Acq_Duration

9.389766 [T] (400[MHz])
4.36731904[a]

X_Domain 18
X_Freq 399.78219838 [MHz]
X _Offset 5 [ppm]

X Points 32768

X_Prescans 1
0.22897343 [Hz]
7.5030012 [kHz]

X_sweep_Clipped = 6.00240096 [kHz]

L T T O O B T

Irr_Domain Proton

Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppm]

Tri_Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scana 8

Total_Scans 8

Relaxation Delay = 5[sl

Recvr_Gain = 30

Temp_Get = 22.8[dc]
X_90_width = 6.47[usl
X_Acq_Time = 4.36731904[s]
X_Angle = 45[deg]

X_Atn = 1[4B]

X_Pulse = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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13C NMR (5d, 100 MHz, CDCl5)

---~ PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], 100([%] )

zerofill( 1 )

£€t( 1, TRUE, TRUE )

machinephase
ppPm

Derived from: wml2-28-13C_E13C-1-1.3jdf

?}%,.f%z}

L e e L Fe L I LML B L e [ D

Eoo 180.0 170.0 160.0 150.0 EooSooSooEooSoo 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.0
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X : parts per Million : TCarbon13

Filename
Author
Experiment
Sample_Id
Solvent
Creation_ Time
Revision_Time
Current_Time

Data_Format
Dim_Size

Dim _Title
Dim_Units
Dimensions
Site
Spectrometer

Fleld_Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution

X mSmmv
X_Sweep_Clipped
Hnnluoam":-
Irx_Freq
Irxr_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acqg_Time

X _Angle
X_Atn
X_Pulse
Irr_Atn_Dec
Irr_Atn_Noe
Irr_Noise
Irr_Pwidth
Decoupling
Initial_Wait

F I T T T T T A TR N S I IO A

[ I I R S

wml2-28-13C_E13C-1-3, jdf
delta
single_pulse_dec.jxp
wml2-28-13C
CHLOROFORM-D
2B8-JUN-2021 14:27:48
2B-JUN-2021 14:37:14
28-JUN-2021 14:37:33

1D COMPLEX
26214
Carbonl3
[ppml

JNM-ECS400
DELTA2_NMR

9.389766 [T] (400 [MHz])
1.043333121(s]

13¢

100.52530333 [MHz]

100 [ppml

32768

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]
Proton
399.78219838 [MHz]
5 [ppm]

FALSE

257

257

21[s]

60

22.9[4c]
10.1[us]
1.04333312[s]
30(deg]
4.6[dB]
3.36666667 [us]
25.996 [dB]
25.996 [dB]
WALTZ

0.115 [ms]
TRUE

18]
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20.0

10.0

Boc

---- PROCESSING PARAMETERS ----

|
dc_balance( 0, FALSE )
sexp( 0.2[Hz}, 0.0[s] )
trapezoid( 0[%1, 0[%], 80[%]1, 100[%]1 )
i zexrofill( 1 )
O Z “, ££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-8_ELH-1-1.3jdf

H NMR (5e, 400 MHz, CDCl5)

Filename wml2-8_ElH-1-5.3df
Author delta

| Experiment single_pulse.jxp
Sample_Id wml2-8
Solvent CHLOROFORM-D

9-JUN-2021 07:54:57
9-JUN-2021 0
9-JUN-2021 07:

Creation_Time
Revisgion_Time
Current_Time

[ B ]

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766[T] (400 [MHz])
4.36731904 [s]

Field Strength
X_Acq_Duration

X_Domain 1H
X Freq 399.78219838 [MHz]
X_Offset 5 [ppm]

= X_Points 32768

9.0

1
0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

un|wn.mmnm=m
X_Resolution
X_Sweep
X_Sweep_Clipped

L T A A B I

abundance

4 Ixxr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irxr_Offset 5 [ppm]
Tri_Domain Proton
~ o o ro Tri_Freq 399.78219838 [MHz]
= =} S [SY=1 Tri_Offset 5{ppm]
— o~ (o] 2L Clipped FALSE
Scans 8
_ }: ; _ Total_gScans 8
...fI::tth ! Relaxation_Pelay = 5[s]
L LA e e e o e e e e I -T2 e LR = 30
Temp_Get = 22.91dc]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 56-widch Bt
| I X Acq_Time = 4.36731904 (8]
X_Angle = 45[deg]
=) N NN OANNY 0 RNO I = O o X pea i
= DO N FOTR OB Mn Q S X _fulge = 3.235[ual
0 F AN QAR MITOa- =3 Irr Mode = Off
N e =+ nuniny anaqas < Tri_Mode = Off
[ <t T cnenenen NN —~— — n.v Umﬂﬂm\mnommn = PALSE

X : parts per Million : Proton : N
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0.9 1‘.0 1.'1 12 13 1.4

0.8

0.7

0.6

0.5

0.3 0.4
sl G oo D

0.2

0.1

abundance

moo

-=--- PROCESSING PARAMETERS ----

o dc_balance( 0, FALSE )
A sexp( 2.0{Hz], 0.0[sl )
trapezoid( 0[%}, 0[%}, 80[%1, 100[%] )
zerofill( 1 )
o Z C\ ££t( 1, TRUE, TRUE )
’

machinephase
ppm

Derived from: wm12-8-13C_E13C-1-1.jdf

13C NMR (5e, 100 MHz, CDCl5)

9-JUN-2021 08:0
9-JUN-2021 08:
9-JUN-2021 08:10:02

Creation_Time
Revision_Time
Current_Time

Filename = wml2-8-13C_E13C-1-4.3df
Authoxr = delta
) Experiment = single_pulse_dec.3jxp
- | sample_za = wml2-8-13C
Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X Acq_Duration

9.389766 [T] (400 [MHZ])
1.04333312([s]

X_Domain 13¢

X_Freq 100.52530333 [MHz]
X_Offset 100 {ppm]

X_Points 32768

X Prescans

4
X_Resolution 0.95846665 [Hz]

X_Sweep 31.40703518 [kHz]
X_Sweep_Clipped 25.12562814 [kHz]
Irr Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offget 5 [ppm]
Clipped FALSE
Scans 257
Total_Scans 257
Relaxation Delay = 2is]
kbl UR VTP PR TIv) " - PR " P b Recvr_Gain = 80
T YA ety M i L rtii!li..; Wy Temp_Get = 22.9[dc]
X_90_width = 10.1[usl
T B R T T e T X_Acg_Time = 1.043333121[s]
Goo 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.0 Mmemrw = Nomrmmm
X_Pulse = 3.36666667 [us]
Irr_Atn_Dec = 25.996 [dB]
<~ o G o o I i~ Irr_Atn_Noe = 25.996 [dB]
N2 n 7 —~F S0 ° &8 S& @ Irr Noige = WALTZ
— N I <+ — O~ O 0 O %0 Irr Pwidth = 0.115[msl
N < NSO N o = Sy S Decoupling = TRUE
58 b4 b N el - [ oA gal 858 Initial Wait = 1lal
T ) —
X : parts per Million : Carbon13 .
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13.0

12.0

: 19.0 11.0

6.0 7.0 8|.0 9.0

5.0

4.0

NIRRT ETEETS FEE RN EUE] ERE RSN EEE AN EERERTN N1

2.0 3.0

1.0

Boc

-~-- PROCESSING PARAMETERS ----

|
7
. Z O dc_balance( 0, FALSE )

sexp( 0.2[Hzl, 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1 )

o Z ., £ft( 1, TRUE, TRUE )

7/

machinephase
ppm

Derived from: wml2-148_E1H-1-1.jdf

H NMR (5f, 400 MHz, CDCl5)

8-NOV-2021 15:00:50
8-NOV-2021 15:01:34
8-NOV-2021 15:01:53

Creation_ Time
Revigsion Time
Current_Time

Filename = wnl2-148 E1H-1-5.jdf
Author = delta
Experiment = single_pulse.jxp
. Sample Id = wml2-148
Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site ’ = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
4.36731904[5]

Field Strength
X_Acg_Duration

abundance

X_Domain = 1H
X_Freq = 399.78219838 [MHz]
X Offset = 5[ppm]
- X_Points = 32768
S X_Prescans =1
E vy X_Resolution = 0.22897343 [Hz]
1 — X_Sweep = 7.5030012 [kHz]
1 X_Sweep_Clipped = 6.00240096 [kHz]
k. Irr Domain = Proton
e Irr Freq = 399.78219838 [MHz]
| Irr Offset = 5[ppm]
3 Tri_Domain = Proton
] Tri_Freq = 399.78219838 [MHz]
3 % m. m m % % Tri_Offset = 5[ppm]
1 IS e e Vs ~J Clipped = FALSE
] Scans =8
El Total_Scans =8
3 “—— Relaxation Delay = 5[al
T e T ______,_._,_____,_____,.,__.._Z_____,____Z__,__wwoﬁmmw»a HWMEB
‘emp_Get =
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 56 width T el
I [ e X_Acq_Time = 4.36731904[s]
AN AR K ST
NSO FTRTR VO =00 = ey - riael
= 23R8 ] IRIB ZRENT m8= S X _Pulse = 3.235[us]
0 NOXE ¥ —n—O AOAQAUNT 0OWN =3 Irr_Mode = Off
N NS Y - Dy oo N < Tri_Mode = Off
o~ TEFF F enenen NN S Dante Presat _ PALSE

X : parts per Million : Proton
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13C NMR (5f, 100 MHz, CDCl5)

---- PROCESSING PARAMETERS «---
dc_balance( 0, FALSE )}

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%]1, 100[%] )

zerofill( 1 )

££ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-148_E13C_copy8-1-1.3df

L L e B B B L

LA o e e

T

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

o~ o <
oo s}
) -
st —
28 hi
X : parts per Million : Carbon13

84.9328 ~_
77.3146

N

76.6854

77.0000

59.6757

551753 ——

454977 ——

—

28.8980
27.7253
22,1190

17.1228 —

0 -10.0

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Data_Format
Dim_Size
Dim_Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq Duration
X_Domain

X_Freq

X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr Domain
Irr_Freq
Irr_Offset
Clipped
Incomplete_Copy
Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width
X_Acq_Time
X_angle
X_atn
X_Pulse

Irr_ Atn_Dec
Irr_Atn Noe
Irr_Noise
Izrr_Pwidth
Decoupling

[ I

L T T N A

[ I I I I R R ]

wml2-148_E13C_copy8-1-3.3d
delta
single_pulse_gdec.jxp
wml2-148

CHLOROFORM-D

9-NOV-2021 09:55:41
9-NOV-2021 10:0 3
9-NOV-2021 10:04:48

1D COMPLEX
26214
Carbon13
{ppn]

X

JNM-ECS400
DELTA2_NMR

9.389766 [T]1 (400[MHz])
0ls]

13¢

100.52530333 [MHz]

100 [ppm]

32768

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]
Proton
399.78219838 [MHz]
5 [ppm]

FALSE

TRUE

256

256

21(sl]

60

23.7{dc]
10.1fus]
1.04333312([s]

30 [deg]

4.6[aB]
3.36666667 [us]
25.996 [dB]
25.996 [dB]

WALTZ

0.115[ms]

TRUE
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bl

1.0 20 30 40 50 60 7.0 80 90 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.

Boc

££t( 1, TRUE, TRUE )
machinephase
ppm

1 .
Z O ---- PROCESSING PARAMETERS ~---
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[a] )
trapezoid( 0[%]1, 0[%], 80([%], 100([%] )
O Z ‘., zerofill( 1)

Derived from: wml2-107-1-1_E1H-1-1.jdf

H NMR (5g, 400 MHz, CDCl;)

29-SEP-2021 08
29-SEP-2021 0O
29-SEP-2021 08:

Creation_Time
Revision_Time
Current_Time

Filename = wml2-107-1-1_ElH-1-5.jdf
Author = delta

Experiment = single_pulse.jxp
Sample_Id = wml2-107-1-1

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim Units = [ppml
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T (400[MHz])
4.36731904[=s]

Fleld_sStrength
X_Acg_Duration

1

X_Domain 1H

X Freq 399.78219838 [MHz]
X_Offset 5 [ppm]

X_Points 32768

X_Prescans 1

X_Resolution 0.22897343 [Hz]

LT O T R T O IR B B

abundance
0

= X_Sweep 7.5030012 [kHz]
& X_Sweep_Clipped 6.00240096 [kHz]
— Irr_Domain Proton
] Irr _Freq 399.78219838 [MHz]
1 Irr Offset 5 [ppm]
1 Tri_Domain Proton
4 Tri_Freq 399.78219838 [MHz]
] m % m % = m Tri_Offset 5 [ppm]
3 = = & o E & Clipped TALSE
R cans
1 _ F .-’r Total_Scans 8
H ” F E%Eﬁ _ Relaxation_Delay = 5[s]
L B o B L e e T L o L B S L | Recvr_Gain = 28
Temp_Get = 23.7[d4cC]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 5o widen It e
1 | [H [} X_Acq_Time = 4.367319041[s]
X_Angle = 45(deg]
© PO O W= BTN N 00 Ny T en e =) e wwnwwuﬂ )
o NWVWYVE OV VATY CANTIOO—=A =3 _Pu-Be. =2 us.
00 SRR Q0 RSO TN~ AT NN 1= Irr_Mode = Off
N RN w—= My T O NN < Tri Mode = Off
~ I TF nenenen AN AN e =3 Dante_Presat - FALSE -

X : parts per Million : Proton

S180




02 03 04 0[.5 OIG 0i7 OI.S 0i9 1|.0 I‘.l 1i2 1‘.3 1}.4
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0.1

abundance

moo
HZL/“O
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/

13C NMR (5g, 100 MHz, CDCl)

-~=-~ PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%1, 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-107-1-1-13C_E13C-1-~1.jdf

L L I e L L L P

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90

—

+-167.3878 ~—
166.1102
149.9586——

X : parts per Million : Carbon13

00 ]
S
o
o ]
S
peaw

N

84.3702 ~_
77.3146
77.0000
76.6854
59.2848 —
572634

50.0 40.0 30.0 20.0 10.0

N S 00 00 [~
X N oo < >
7} S =
< S®V
v NN
< ISESES R

29-SEP-2021 08:11:22
29-SEP-2021 08:3. 2
29-SEP-2021 08:34:14

Creation_Time
Revision_Time
Current_Time

Filename = wml2-107-1-1-13C_E13C-1-4.
Author = delta '
Experiment = single_pulse_dec.jxp
Sample Id = wml2-107-1-1-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X

site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
1.04333312([s]

Field Strength
X _Acq Duration

X_Domain 13¢c

X_Freg 100.52530333 [MHz]
X_Offaet 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

L I R T AR R

Irr_Domain Proton

Irr Preq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Clipped FALSE

Scans 512

Total_ Scans 512
Relaxation Delay = 2[s]
Recvr_Gain = 60

Temp_Get = 23.5[4c)
X_90_width = 10.1(us}
X_Acq Time = 1.04333312(s]
X_Angle = 30{deg]

X_Atn = 4.6[dB]
X_Pulse = 3.36666667 [us]
Izrr_Atn_Dec = 25.996 [dB]
Irr_Atn_Noe = 25.996 [dB]
Irr_Noise = WALTZ
Irx_Pwidth = 0.115[ms]
Decoupling = TRUE
Initial_Wait = 1[sl
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TH NMR (5h, 400 MHz, CDCl5)

---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )
sexp ( 0.2[Hz], 0.0[s] )

trapezoid( 0[%1, 0[%], 80[%], 100[%] )

zerofill{ 1)

££t( 1, TRUE, TRUE )}

machinephase
ppm

Derived from: wml2-153_ElH-1-1.jdf

Filename
Author
Expeximent
Sample_Id
Solvent
Creation_Time
Revision_ Time
Current_Time

Data_Format
Dim_Size
Dim_Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X_Domain

X _Freq
X_offaset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freg

| Irz_Offset

3 g
o

: 2 28 28 8 3 /B

] S Sl S o o

10.0 9.0

8.0

70 6.0 50

I~

T T AN 0V~
NN OMO = =N
ANNODORDOIST NN v
AT T ANNANNN
[ S N N N o o N

X : parts per Million : Proton

e .o e e

.0 3.0 2.0

\
=
>=
A

2.0012
1.4571——

TONL — NN o~ oD
NSO NS not~ o®
~ownsg <t -~ N~ AD
OSSO0 NN KO OO
FTEFFRnen  oaa S

1.0

0.0000—— <

Tri_Domain
Tri_Freq
Tri_Offset
Clipped
Scana
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width

X _Acq _Time
X_Angle
X_Atn
X_Pulse
Irr_Mode

Tri Mode
Dante_Presat

[ I )

wuR oo

L T T T T T T O R

[ TR ]

wml2-153_E1H-1-5.3jdf

delta
single_pulse. jxp
wml2-153
CHLOROFORM-D

15-NOV-2021 15:01:08
15-NOV-2021 15:02:18
15-NOV-2021 15:02:31

1D COMPLEX
26214
Proton
[ppm]

X

TNM-ECS400
DELTA2_NMR

9.389766 [T] (400[MHz1)

4.36731904[8]

1H

399.78219838 [MHz]
5 [ppm]

32768

1
0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5 [ppm]

Proton
399.78219838 [MHz]
5 [ppm]

FALSE

8

8

5[s]

30
23.1[dc]
6.47 [us]
4.36731904 (sl
45[deg]
1[dB]
3.235[us]
Off

Off
FALSE
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13C NMR (5h, 100 MHz, CDCl5)

i A " Lol

---- PROCESSING PARAMETERS ~----
dc_balance( 0, FALSE )

sexp( 2.0[Hzl, 0.0[s] )

trapezoid( 0[%1, 0[%], 80[%l, 100[%] )
zerofill( 1 )

f££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-153-13C_E13C-1-1.3jdf

abundance

.-190.0 180.0 170.0 160.0 150.0 140.0 130.0- 120.0 110.0 100.0 90.0 80.0 &.o 60.0

X : parts per Millio:

R e

T

N

129.7930— —

=

150.7023 —

©
s
=
]
<
O
—

2169.2471—
135.3612
131.2327
131.0611
127.4951
126.1984

Carbonl3

R e

500 400 30.0 200 100

N

84.7516~_
773146
77.0000
76.6758°
58.8748 —
27.5918 ~_
26.3809
23.5777

15-NOV-2021 15:03:21
15-NOV-2021 15:25:24
15-NOV-2021 15:25:45

Creation_Time
Revigion_Time
Current_Time

Filename = wml2-153-13C_E13C-1-3.jaf
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-153-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonil3
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS8400
Spectrometer = DELTA2_NMR

9.389766[T] (400 [MHz1)
1.04333312(s}

Field Strength
X_Acq_Duration

X_Domain 13¢

X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm}

X_Pointe 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

AW E RN W KR W NN R oNR

Irr_Domain Proton
Irr_Freg 399.78219838 [MHz]
Irr_Offset 5 [ppml

Clipped FALSE

Scans 512

Total_ Scana 512
Relaxation Delay =-2[s]
Recvr_Gain = 60

Temp_Get = 23.3[dC]
X_90_width = 10.1[usl

X _Acg_Time = 1.04333312[a]
X_Angle = 30[degl

X_Atn = 4.6[dB]
X_Pulse = 3.36666667 [us]
Irr_Atn Dec = 25,996 [dB]
Irr_Atn_Noe = 25.996 [dB]
Irr Noise = WALTZ ~
Irr_Pwidth = 0.115 [ms]
Decoupling = TRUE

Initial Wait = 18l

5
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Boc

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp{ 0.2[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80(%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

abundance

I RS FESTE FTETE SN PR RSN N TUR FEETE ST T SN TS SRS FETE FNEEE SN FEE T SN S el

1.0 2.0 3.0 40 50 60 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.0 21.22.0

 N__O
%MI\
@) N
e
Ph

H NMR (5i, 400 MHz, CDCl)

machinephase
ppm

Derived from: wml2-84_ E1H-1-1,jdf

Creation_Time

2-SEP-2021°10:47:19

Filename = wml2-84_ElH-1-5.3jdf
Author = delta

Experiment = single_pulse. jxp
Sample_Id = wml2-84

Solvent = CHLOROFORM-D

Revision Time
Current_Time

2-SEP-2021 10:47:39
2-SEP-2021 10:47:50

Data_Format =.1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Unita = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Pield Strength
X_Acq_Duration

9.389766 [T]1 (400 [MHz])
4.36731904{s]

X_Domain 1H

X_Freq 399.78219838 [MHz]
X _offset 5 [ppm]

X_Pointa 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

L T T T T I I S I O S

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

] 1 m Irr_Domain Proton
3 & Irr_Freq, 399.78219838 [MHz]
-1 — Irr_Offset 5 [ppm]
1 Tri_Domain Proton
E N - Ny Tri_Freg 399.78219838 [MHz]
] - S Se 33 i ey
3 - il Scans 8
3 _ : : .ﬁ _ Total_Scans 8
= A Relaxation Delay = 5[s]
u.,___._.,_4_._._____.______._w_._..__.__.:,. L T T T T T T T T T T T T T T T [T T Reevr_Gain = 30
Temp_Get = 23.7[dC]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 90 width 2 6 a7rus]
X_Acq_Time = 4.36731904[s]
X_Angle = 45[deg]
N — O O\ 00 \0 00 T v TITAXOLTAND — N O ao =3 iy et
— — —
AT O0N T < TEAAICO N B ANO < = S X_Pulse = 3.235[us]
Q00 = O W W) O — NS SSG 0P\t DR O S Irr Mode = Off
MmN m@an N @ VMV QA ] 2 Tri Mode = Off
[ N N S N S © FEFFFF LS EF TN —— =] Dante_Presat - FALSE

X : parts per Million : Proton
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Z O ---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
N —I_ gexp( 2.0[Hz], 0.0[8] )
3 trapezold( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1 )
O Z ££t( 1, TRUE, TRUE )
machinephase
// ppm
~—~Q0 Derived from: wm12-84-13C E13C-1-1.3df

Ph
13C NMR (5i, 100 MHz, CDCl5)

Creation_Time 2-SEP-2021 10:4
Reviaion_Time

Current_Time

Filename = wml2-84-13C_E13C-1-4.jdf
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-84-13C

Solvent = CHLOROFORM-D

2-SEP-2021 11:11:52

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Carbonl3
Dim Units = [ppm]
Dimensiona = X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

9.389766[T1 (400 [MHz])
1,04333312(s]

M X_Domain = 13C
X_Preq = 100.52530333 [MHz]
X_Offset = 100 [ppm]
X_Points = 32768
“ X_Prescans =4
e X_Resolution = 0.95846665 [Hz]
X_Sweep = 31.40703518 [kHz]
X _Sweep_Clipped = 25.12562814 [kHz]
3 Irr_Domain = Proton
=} Irr_Freq, = 399.78219838 [MHz]
Irr Offset = 5[ppm]
Clipped = TRUE
— Scans = 513
0 S Total_Scans = 513
Q
g Relaxation Delay = 2[s]
< Recvr_Gain = 60
g " " gt e My ™ L oy ) Temp_Get: = 24[4cC]
8 X_90_Width = 10.1[us]
« Am e R e R I T I T — T X_Acq_Time = 1.04333312(s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0.110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10. mlw”mum = woaﬂﬂwww
X_Pulse = 3.36666667 [usl
oA AL | rn L, it
oo ~ o 60O o © e oS0 « - < Irr_Atn Noe = 25.996 [dB]
aa o & AR O S— FO VD — =] © v Irz_Noise = WALTZ
— N oo — < o> QoW \O 0 (=N Irx_Pwidth = 0.115[ms]
N o K T SV a\Y - *® < Decoupling = TRUE
ed 2 B3EN g4 SEe0E $ S mitial Vait - 10s)
e - - —_—
X : parts per Million : Carbon13 .
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
gexp( 0.2[Hz], 0.0[s] )

abundance
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H NMR (5§, 400 MHz, CDCl5)

trapezoid( 0[%],
zerofill( 1 )

0[%], 80[%], 100[%] )

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-102_E1H-1-1.jdf

Creation_Time
Revision_Time

24-SEP-2021 08:20:47
24-SEP-2021 08:2 1

Filename = wml2-102_E1H-1-5.]jdf
Author = delta

N Experiment = single_pulse.jxp
Sample_Id = wml2-102
Solvent = CHLOROFORM-D

Current_Time

Field Strength
X_Acq_Duration

X_Resolution
X_Sweep

L I T O T I T I O N O}

24-SEP-2021 08:22:34

1 Data_Format = 1D COMPLEX

1 Dim_Size = 26214

E Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

= site = JNM-ECS400
Spectrometer = DELTA2_ NMR

9.389766 [T] (400 [MHz])
4.36731904 (sl

X_Domain 1H

] X_Freq 399.78219838 [MHz]
X Offset 5 [ppm]

4 X_Points 32768
X_Prescans 1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

e~ X_Sweep_Clipped
=} Irr_Domain Proton
4 <t Irr_Freq._ 399.78219838 [MHz]
— Irr_offset 5[ppm]
Tri_Domain Proton
4 Tri_Freq 399.78219838 [MHz]
223 Tri_Offset 5 [ppm]
&S Clipped FALSE
— Scans 8
:, %ﬁ Total_Scana ]
o k _ Relaxation Delay = 5l[sl]
T T T T T T T T T T T T T T T T T T T T T T T T | Reevr_Gain =26
Temp Get = 23.3[dC]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 56 widen C o
X_Acq _Time = 4.36731904 [s]
X_Angle = 45[deg]
X _Atn = 1[dB]
g NN NSO AN NN 00 N I w00 <t —\O (=3 X Pulse = 3.235[us}
<t HO QSO 00O W00 MO\ 00 €N [=3 '~ :
[ MANN—~ONONTO T N o <t O wn (=3 Irr_Mode = Off
N AR AR R A i i L9 wn < Tri Mode = Off
~ A R D R R R B — = < Dante_Presat = FALSE

X : parts per Million : Proton
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-=-~- PROCESSING PARAMETERS =----

dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[a] )

trapezoid( 0[%], O[%], 80[%], 100(%] )
zerofill{ 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm
#/o Derived from: wml2-102-13C_E13C-1-1.jdf

13C NMR (5j, 100 MHz, CDCl,)

24~SEP-2021 08:22:56
24-SEP-2021 08:44:27
24-SEP-2021 08:44:44

Creation_Time
Revision_Time
Current_Time

Filename = wml2-102-13C_E13C-1-3,3jdf
Author = delta

N Experiment = single_pulse_dec.jxp
Sample_Id = wml2-102-13C
Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppml
Dimensions =X

Site = JNM-ECS5400
Spectrometer = DELTA2_ NMR

Field Strength 9.389766 [T] (400[MHz])

1 X_Acg Duration = 1.04333312[al
X_Domain = 13C
X _Freq = 100.52530333 [MHz]
X _Offset = 100 [ppm]
%Imo.._.snm = 32768
- X_Preacans =
X_Resolution = 0.95846665 [Hz]
X mimmmv = 31.40703518 [kHz]
X_Sweep_Clipped = 25.12562814 [kHz]
E Irr_Domain = Proton
Ixr_Freq, = 399.78219838 [MHz]
Irr_Offset = 5([ppm]
nupuumm = FALSE
Scans = 512
= Total_Scans = 512
1 Rélaxation_Delay = 2[s]
1 Recvr_Gain = 60
T Al it " % ¥ o e ! Temp_Get = 23.5[dc]
E X_90_width = 10.1[us]
EEmm s T T T T T T T T T T T T T T T T T T T T | X_Acq_Time = 1.04333312(s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 .40.0 30.0 20.0 10.0 0 -10.0 X2ngle = wamwwmm“
X_Pulse = 3.36666667 [us]
] A ] I\ S D
Irr Atn Noe = 25.996 [dB]
R R 2 he 3 @ =y 2 % % Il Irr_Noise = WALTZ
o0 = [o} - O NI ~ o0 o Izr_Pwidth = 0.115[ms]
v e ® Qnee o o o R ] Decoupling = TRUE
w m m . POl R B - B N {8 Initial_Wait = 1[s]
X : parts per Million : Carbonl3 .
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- PROCESSING PARAMETERS -
de_balance( 0, FALSE )

gsexp( 0.2[Hz], 0.0is] )
trapezoid( 0[%1, 0[{%], 80[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-162_E1H-1-1.jdf

abundance
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7.2784

X : parts per Million : Proton
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-0.0000

29-NOV-2021 13:31:19
29-NOV-2021 13:30:53
29-NOV~2021 13:31:11

Creation_Time
Revision_Time
Current_Time

Filename = wml2-162_E1lH-1-4.jdf
Author = delta

Experiment = single_pulse.jxp
Sample_Id = wml2-162

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim_Title = Proton

Dim_Units = [ppm]

Dimensions =X

Site = JNM-ECS400
Spectrometex = DELTA2 NMR

Field Strength = 9.389766 [T] (400 [MHz])
X_Acq_Duration = 4.36731804(s]
X_Domain = 1H

X_Freq = 399.78219838 [MHz]
X_Offset = 5[ppm]

X_Points = 32768

X Preacans =1

X_Resolution = 0.22897343 [Hz]
X_Sweep = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096[kHz]
Irr Domain = Proton

Irr_Freq = 399.78219838 [MHz]
Irr Offset = 5[ppm]
Tri_Domain = Proton

Tri_Freq = 399.78219838 [MHz]
Tri_Offset = 5[ppm]

Clipped = FALSE

Scans =8

Total_Scans -8

Relaxation Delay = 5[sl

Recvr_Gain = 30

Temp_Get = 24.21dc]
X_.90_Width = 6.471usl
X_Acq_Time = 4.36731904[s]
X_2Angle = 45[deg]

X _Atn = 1{dB]

X_Pulse = 3.235{us]
Irx_Mode = Off

Tri Mode = Off

Dante_Presat = FALSE
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---- PROCESSING PARAMETERS ----
- dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s) )
trapezoid( 0[%], 0I%], 80[%], 100[%] )
zerofill( 1 )
££fc( 1, TRUE, TRUE )

machinephase

ppm
m Derived from: wml2-162-13C_E13C-1-1.3jdf

13C NMR (5k, 100 MHz, CDCl5)

29-NOV-2021 13:33:29
29-NOV-2021 13:55:19
29-NOV-2021 13:55:42

Creation_Time
Revision_Time
Current_Time

Filename = wm12-162-13C EI13C-1-3.jdf
Author = delta

Experiment = pingle_pulse dec.jxp
Sample_Id = wm12-162-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions = X

Site = JNM-ECS400
Spectrometexr = DELTA2 NMR

Field_Strength 9.389766 [T] (400 [MHz])

X _Aeq Duration = 1.04333312[s]
X_Domain = 13¢
E X_Freq = 100.52530333 [MHz]
3 Xx_Offaet =.100[ppm]
1 X _Points = 32768
X_Prescans =
E X_Resolution = 0.95846665 [Hz]
3 X_Sweep = 31.40703518 [kHz]
3 X_Sweep Clipped = 25.12562814 [kiz]
3 Irr Domain = Proton
B Irr Freq, = 399.78219838 [MHz]
3 Irr Offset = 5[ppm]
3 Clipped = FALSE
1 Scans = 513
4 Total_Scans = 513
Relaxation Delay =-2[al
] Recvr_Gain = 60
E - y e . . v y Al Temp_Get = 23.6[dC]
E| X_90_Width = 10.1[us]
. e ISR B oo S mammE T e REaEs T | X_Acq_Time = 1.043333121s]
Eo 0 180.0 170.0 160.0 Hmo 0 140.0 130.0 120.0 110.0 100.0 90.0 -80.0 70.0 60.0 mc o Lo o 300 20.0 100 0 -10.0 mxw.n.mwm = wom:ww.m
X_Pulse = 3.36666667 [us]
_ ' _ _ \wff i f \\ 7 Irr_Atn_Dec =.25.996 [dB]
o Irr_Atn_Noe = 25.996 [dB]
I8 2352339 % negs Irr_Noise - Witz
S = Nel — o D 00 = >~ O N T Irr_ Pwidth = 0.115[ms]
QN b QneoaY - i) N Decoupling = TRUE
M m m bl g o g ] w m E W. 5 Initial Wait = 1[sl]
X : parts per Million : Carbon13 .
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], O0I%], 80[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wmll-148 E1H-1-1.jdf
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X : parts per Million : Proton

29-MAR-2021 14:47:00
29-MAR-2021 14:49:45
29-MAR-2021 14:49:57

Creation_Time
Revision_Time
Current_Time

Filename = wmll-148_E1H-1-4,4dE
Author = delta

Experiment = single_pulse.jxp
gample_Id = wmll-148

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppml
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acqg_Duration

9.389766 [T] (400 [MHz])
4.36731904 [s]

X_Domain 1"

X_Freq’ 399.78219838 [MHz]
X _Offset 5 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

F I T T T T O T I I S

Irr_Domain Proton

Irr_Freq 399.78219838 [MEz]
Irr_Offset 5 [ppml

Tri_Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5[s]

Recvr_Gain = 26

Temp_Get = 24.7[dc]
X_90_width = 6.47[us]
X_Acq_Time = 4.36731904[s]
X_angle = 45[deg]

X_Atn = 1[dB]

X_Pulse = 3.235[us]

Irr Mode = Off

Tri_Mode = Off

Dante Presat = FALSE

f
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RE H ---- PROCESSING PARAMETERS ----
— Boc.. Z/¥_/ Ot-Bu dc_balance( 0, FALSE )
E N . N sexp( 2.0[Hz], 0.0[s] )
1 trapezoid( 0[%], O[%], 80([%], 100[%] )
— ] _I_ _I_ zerofill( 1)
e o o ££t( 1, TRUE, TRUE )
3 machinephase
E 13 A V pen
SE C NMR QNN. 100 _<__|_N. OUO_w Derived from: wmll-148-13C_E13C-1-1.3jdf
=
S
[=3E|
] Filename = wmll-148-13C_E13C-1-4.3df
3J Author = delta
< 3 Experiment = single_pulse dec.jxp
o Sample_Id = wm11-148-13¢C
! Solvent = CHLOROFORM-D
3 Creation_Time = 29-MAR-2021 14:51:09
~ 7 Revision_Time = 29-MAR-2021 15:13:38
S Current_Time = 29-MAR-2021 15:14:06
3 Data_Format = 1D COMPLEX
© 3 Dim_Size = 26214
P Dim Title = Carbonl3
] Dim Units = [ppml
1 Dimensions =X
“ 1 site = JNM-ECS400
o Spectrometer = DELTA2_NMR
1 Field Strength = 9.389766[T] (400 [MHz])
1 X_Req Duration = 1.04333312(s]
<3 X_Domain = 13¢
< X_Freq = 100.52530333 [MHz]
E X_Offset = 100[ppm]
3 X_Points = 32768
] X_Prescans =4
(=35 X_Resolution ='0.95846665[Hz]
1 X_Sweep = 31.40703518 [kHz]
] X_Sweep_Clipped = 25.12562814 [kHz]
o g Irr_Domain = Proton
= Irr_Freq = 399.78219838 [MHz]
E Irr_Offdet = 5[ppm]
| . Clipped = FALSE
—1 Scans = 513
<3 Total_Scans = 513
Relaxation Delay = 2{s]
_ Recvr_Gain = 60
E iy " gy W " it A e poliniied Temp_Get = 23.9[4c]
E . X_90_width = 10.1[usl
+--—r——rr e e e e e e e e e | X_Acq_Time = 1.04333312(s]
190.0 180.0 170.0 160.0 150.0.140.0 130.0 120.0 110.0 100.0 90.0 80.0 700 60.0 50.0 '40.0 30.0 20.0 10.0 0 -10.0f X 20sTe = 30ldeg]
X_Pulse = 3.36666667 [us]
JIV | PN VA It
Irr_Atn_Noe = 25.996[dB]
285 8 $598R 2% g¥ 3 - Wiz
0 = 0 <t 0N~ S~ anrs % oo < Irr_Pwidth = 0.115([ms]
0~ ~ QNSO AR Noo = Decoupling = TRUE
£28 ¥ REREE 3¢ xRN o Titial wait - ile)
e —
X : parts per Milfion : Carboni3
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp{ 0.2[Hzl, 0.0[s] )

trapezoid( O[%], O[%]1, 80[%], 100[%] )

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-46_E1H-2-1.jdf

L e e

10.0 9.0 8.0

X : parts per Million : Proton

Ve

7.2784—
7.0786—= 2
6.8254
6.8042

6.0

§= E
] <
14639

12388 %

5.4245
5.4107
5.3970
1.8883
1.8769
1.8712
1.8654
1.8597
1.8482
1.4485
0.9238
0.9135
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Filename
Author
Experiment
Sample_Id
Solvent
Creation_ Time
Revision Time
Current_Time

Data_Format
Dim_Size
Dim_Title
Dim_Units
Dimensions
Site
Spectrometer

Fleld Strength
X _Acq_Duration
X_Domain

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset
Tri_Domain
Tri_Freq

Tri Offset

Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width
X_Acq_Time
X_Angle
X_Atn
X_Pulse
Irr_Mode
Tri_Mode
Dante_Presat

L R )

nowonow i

LI T T SO T O B )

wml2-46_E1H-2-4.3df
delta

single pulse.jxp
wml2-46

CHLOROFORM-D
8-JUL-2021 11:16:12
8-JUL-2021 13:08:43
8-JUL-2021 13:09:14

1D COMPLEX
26214
Proton
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766 [T] (400 [MHz])
4.36731904[s]

1H

399.78219838 [MHz]

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5[ppm]

Proton
399.78219838 [MHz]
5 [ppm}

FALSE

8

8

5[8]

28

24.1[acl
6.47 [us]l
4.36731904 (8]
45 [degl

1[aBl .
3.235[us]
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E Z/\—ﬁ ~. mC ~--- PROCESSING PARAMETERS ----
3 Z\/—j dc_palance( 0, FALSE )
! sexp( 2.0[Hzl, 0.0[s] )
1 trapezoid( 0[%], O0[%], 80{%], 100[%] )
3 zerofill( 1)
| £€t( 1, TRUE, TRUE )
4 machinephase
1 m
] 13C NMR am_y 100 MHz, oco_wv e
4 Derived from: wml2-46-13C_E13C-2-1.jdf
] Filename = wml2-46-13C_E13C-2-3,jdf
- Author = delta
| Experiment = gingle_pulse_dec.jxp
b Sample_Id = wml2-46-13C
1 Solvent = CHLOROFORM-D
| Creation_Time = 8-JUL-2021 11:18:20
= Revigion Time = 8-JUL-2021 11:40:33
1 Current_Time = 8-JUL-2021 11:40:50
1 Data_Format = 1D COMPLEX
Dim_Size = 26214
- Dim_Title = Carbonl3
1 Dim Unite = [ppm]
1 Dimensions = X
1 Site = JNM-ECS400
1 Spectrometer = DELTA2_NMR
] Field Strength = 9.389766 [T] (400 [MHz])
X_Acq Duration = 1.04333312[s]
1] X _Domain = 13C
] X_Freq = 100.52530333 [MHz]
E X_Offaset = 100 [ppm]
] X_Points = 32768
1 X_Prescans =
3 X_Resolution = 0.95846665 [Hz]
E X_Sweep = 31.40703518 [kHz]
3 X_Sweep Clipped = 25.12562814 [kHz]
B Irr_Domain = Proton
B Trr ] _Freq = 399.78219838 [MHz]
3 Irr_Offset = 5[ppm]
] Clipped = FALSE
= Scans = 513
| Total_Scans = 513
3 Relaxation Delay = 2[sl
] Recvr_Gain = 60
e e Lo Temp_Get = 24[4C)
] X_90 Width = 10.1[usl
T T T e T T __I______._,_ﬁ,__._i____,_._.._,_i__xl»nﬁle».__m = 1.04333312[s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 :oo Hooo coo moo qoo 60.0 50.0 40.0 30.0 20.0 ¥ pngle : womwwmw“
X Pulse = 3.36666667 [usl
\f/ — 7 \ * ‘ Irr Atn Dec = 25.996 [dB]
Sow Lo ow i NS WooN Irr_Atn_Noe = 25.996 [dB]
~ =~ Irr_Noise = WALTZ
NN aoISR > ool 338 =@ Irr Pwidth = 0.115[ms]
Bom < —=NNnQ\o ) =A% NON o\ Decoupling = TRUE
28 B8 SEERE b IS BRQ 2o Initial Wait = 108l
Tt vt et —
X : parts per Million : Carbonl3 )




abundance

11.0

--=-=- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0{s] )

trapezoid( 0[%], 0[%], 80[%], 100[%] )

zerofill( 1)

£££( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-22 E1H-1-1,jdf
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X : parts per Million : Proton

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Data_Format
Dim_Size
Dim_Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain
X_Freq
X_offset

X _Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr Domain

Irr Freq

Izr Offset
Tri_Domain

Tri Freq
Tri_Offset
Clipped

Scans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get

| ®x_so_width

X_Acq_Time

I

Dante_Presat

F I I S T T A S S B B I}

WO ww W oR oW oww

wml2-22 ElH-1-4.jdf
delta

single pulse.jxp
wml2-22
CHLOROFORM-D
17-JUN-2021 08:27:
17-JUN-2021 08: 8
17-JUN-2021 08:28:18

1D COMPLEX
26214
Proton
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766 [T] (400 [MHz])
4.36731904[s]

h8:4

399.78219838 [MHz]

5 [ppm]

32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096.[kHz]
Proton
399.78219838 [MHz]
5 [ppm]

Proton
399.78219838 [MHz]
5 {ppm]

FALSE

P

8

5(s]

26

22.7[dc]

6.47 [us]
4.36731904 (sl
45[deg]

1[dB]
3.235[us]

Off

Off

FALSE
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abundance

1.1

1.0

0.9
TP T

0.8

0.7

qs'

0.5

0.4

0.3

0.2

m00/2\>/z\nx<\;/z Ot-Bu

13C NMR (6ac, 100 MHz, CDCl5)

s : LIRS

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%1, 0[%], 80[%], 100[%] )
zerofill{ 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-22-13C_E13C-1-1.3jdf

Wb i e il i ., Lt e L

AT

e e o

190.0 180.0

X : parts per Million

L e L L L 0 LA e B S S B

170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0. 80.0: 70.0 60.0 50.0  40.0 30.0 20.0. 10.0

>
e
7
—

4854
168.6655
2497
0209

44.0390 —~—
426183
28.6215~
20.9367

28
28

=3
=
)
°
=N
o
—

~.169
£155.9082 ——
w

Q
=3
<}

art

0 -10.0

17-JUN-2021 08:31:23
17-JUN-2021 08:54:03
17-JUN-2021 08:54:32

Creation_ Time
Revision Time
Current_Time

Filename = wml2-22-13C_E13C-1-3.jdf
Author = delta

Experiment = single pulse_dec.jxp
Sample_Id = wml2-22-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim . Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz1)
1.043333121[3]

Field Strength
X_Acq_Duration

X_Domain 13¢

X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X_Prescans

X _Resolution
X_Sweep
X_Sweep_Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

L T T Y I I

Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Clipped FALSE

Scans 513
Total_Scana 513
Relaxation_Delay = 2[s]
Recvr_Gain = 60

Temp_Get = 22.6[4C]
X_90_width ='10.11usl
X_Acq_Time = 1.04333312[s]
X angle = 30[deg]

X_Atn = 4.6[dB]
X_Pulse = 3.36666667 [us]
Irr Atn Dec = 25.996 [dB]
Irr_Atn_Noe =25.996 [dB]
Irr_Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE

Initial Wait = 1[s]
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abundance

9.0

e e
mon\J\z/,\szﬂz/h\Foch
Ho D R

-~-~- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 0:2[Hz], 0.0[a] )

trapezoid( 0{%]1, 0[%], 80[%], 100([%]

zerofill( 1)

£ft( 1, TRUE, TRUE )}

machinephase
ppm :

Derived from: wml2-70-5_E1H-1-1.jdf
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o H NMR (6ad, 400 MHz, CDCl5)
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X : parts per Million : Proton
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Filename
Author
Experiment
Sample_ Id
Solvent
Creation_Time
Revision_Time
Current_Time

Data_Format
Dim_Size
Dim_Title
Dim Units
Dimensions
Site
Spectrometer

Field_Strength
X_Acq_Duration
X_Domain

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq
Ixr_Offset

Tri Domain
Tri_Freq
Tri_Offset

Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_width
X_Acqg_Time
X¥_Angle
X_Atn

X Pulse
Irr_Mode

Tri Mode
Dante_Presat

IR RN

L I A I I A R

L I I |

wml2-70-5_El1H-1-4.jdf
delta
single_pulse. jxp
wml2-70-5
CHLOROFORM-D
4-AUG-2021 12:11:57
4-AUG-2021 12:13:29
4-AUG-2021 12:13:43

1D COMPLEX
26214
Proton
[ppm]

X

JNM-ECS400
DELTAZ_NMR

9.389766 [T] (400[MHz])
4.36731904 [s]

iH

399.78219838 [MHz]

5 [ppm]

32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5 {ppml

Proton
399.78219838 [MHz]
5(ppm]

FALSE

8

8

5(s]

26 :
24.1[dc]
6.47 [us]
4.36731904[s]
45 [deg]
1[d8B]
3.235[us]
off

Off

FALSE
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1.2

1.1

1.0
I

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

_I_ " _I_ z sexp( 2.0[Hz]l, 0.0[s] )
- trapezoid( 0[%], 0[%], 80[%], 100(%] )
0] 0] - zerofill( 1 )
£ft( 1, TRUE, TRUE )

13C NMR (6ad, 100 MHz, CDCl5) machinipiase

Perived from: wml2-70-5-13C_E13C-1-1.3jdf

oD H O |
mon\Jﬂz/\szﬂz/\Fo%c T e

4-AUG-2021 12:15:55
4-AUG-2021 12:57:57
4-AUG-2021 12:58:18

Creation_Time
Revision Time
Current_Time

Filename = wml2-70-5-13C_E13C-1i-4.jdf
Author = delta

° Experiment = @ingle_pulse_dec.jxp
Sample_Id = wml2-70-5-13C
Solvent = CHLOROFORM-D

abundance
0

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
- Dim_Units = [ppm]
Dimensions =X
8Site = JNM-ECS400
Spectrometer = DELTA2_NMR
-1 Field Strength = 9.389766{T] (400[MHz])
X_Acq Duration = 1.04333312[s]
X_Domain = 13C
X _Freq = 100.52530333 [MHz]
X_Offset = 100 [ppm]
7 X_Points = 32768
X_Prescans =
X_Resolution = 0.95846665 [Hz]
X_Sweep = 31.40703518 [kHz]
3 X_Sweep_Clipped = 25.12562814 [kHz]
Irr_Domain = Proton
Irr_Freq = 399.78219838 [MHz]
Irr Offset = 5{ppm]
Clipped = FALSE
. Scans = 901
Total_Scans = 901
Relaxation_Delay = 2[s}
Recvr_Gain = 60
, i . o k " w " " Temp_Get = 24[dcC]
X_90_width = 10.1[usl
T e A A mmam Esanan R RS ] X_Acq_Time = 1.043333121s]
Eoo 180.0 170.0 160.0-150.0 140.0 130.0 120.0 :oo 100.0 90.0 80.0 qoo moo 50.0 40.0 woo 20.0 _oo 0 -10.0 X-2ogle = wom:wmm“
X_Pulse = 3.36666667 [us]
I PN AN N =TT 1
iy FES AN AN vl Irr Atn Noe = 25.996 [dB]
Sk o . o RINEA=3 WD B BB o Irz_Noise = WALTZ
ATt O [ [ g Bl N — 00 00 \O N — O N Irxr_Pwidth = 0.115[ma]
Q5 00 n < Lo \Q 0Q 1} 00 Oy "na— R Decoupling = TRUE
8% ¥ o.lo.m.-N”H"m 040“%“ %”w” Initial Wait = 1[s]
o et
X : parts per Million ™ Carboni3 .
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9.0

8.0

7.0

6.0

sexp( 0.2[Hz], 0.0[s] )
i-B trapezoid( 0[%1, 0[%], 80[%], 100[%] )
I-BUu zerofill( 1 )

H 0] H O
moPZ\/_ﬂz/&_/zfﬂ z/.¥_/o~-wc T eSS -
Hog -n bg

££t( 1, TRUE, TRUE )

AI ng Ammm- hcc gINq OUO—WV an”rpﬁmurwwm

Derived from: wml2-70-6_E1lH-1-1.jdf

Filename wnl2-70-6_ElH-1-4.3df

Author delta

Experiment single_pulse. jxp
Sample Id wnl2-70-6
Solvent CHLOROFORM-D

5-AUG-2021 10:54:09
5-AUG-2021 10:57:59
5-AUG-2021 10:58:09

Creation_Time
Revision_Time
Current_Time

Euonon o

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensiona =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acg_Duration

9.389766[T] (400 ([MHz])
4.36731904[s]

X_Domain = 1H

X_Freqg = 399.78219838 [MHz]
X_Offset = 5[ppm]

X_Points = 32768

X_Prescans =1

X_Resolution 0.22897343 [Hz)

abundance

\\% X_Sweep = 7.5030012 [kHz]
< X_Sweep_Clipped = 6.00240096 [kHz]
N Irr Domain = Proton
Irr Freq & 399.78219838 [MHz]
Irr Offset = 5[ppm]
Tri_Domain = Proton
Tri_ Freq = 399.78219838 [MHz]
b=4 s N =4 Tri_Offset = 5[ppm] .
TG P S Clipped = FALSE
Scans =8
Total_Scans =8
A
Relaxation Delay = 5[s]
T T T T T T T T T T T T T T T T [ T T T T T T T T T T T [T | Recvr_Gain =30
Temp_Get = 23.7[4c]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 50 width it
1] X_Acq_Time = 4.36731904[s]
X_Angle = 45[degl
X Atn = 1[dB}
AN O 000 —“Nnn VMO — OO QA NO S DN O 0000 =3 X pul - 3.235([usl
SN = =00 0 NN = A FTANQL N O N M =3 _Fu.se =3 us
0~ O~ QW= NS TAO T LoV FTONODET TN == O =3 Irr_Mode = Off
NINNAN—QO Lwewe LY eeaa et naas < Tri_Mode = Off
L e o R nnwn <ttt T oneen e e e e O OO < Dante_Presat = FALSE

X : parts per Million : Proton
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0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2

0.4

0.3

0.2

0.1

z\JﬂZ/Lﬁ fﬂz&ﬁowmc

i-Bu
13¢ z_s_» (6ae, 100 _<__._N. CDCI,)

._;_

1

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hzl, 0.0[s] )

trapezoid( 0[%], 0I[%], 80[%]1, 100[%] )
zerofill( 1)

££t( 1, TRUE, TRUE )

machinephase

PPO

Derived from: wml2-70-6-13C_B13C-1-1,jdf

0

IR PR EEN PR TR RN TR PR TR RN SR T S TR TN S TN ST ANl SN AT NNl SRR R RN ST RN N T TS URUl IR TR TN FRRUUCRATS

abundance

L L e R B R R | ML 0 B L L B

190.0 180.0 170.0 160.0 Goozoo 130.0 120.0:110.0 100.0 90.0 80.0 70.0 60.0 50.

N
7:

T I (=

M,UIOO o0 —

AN~ =1 foa)

RS- )

—— 0O o —

~~0Y w»n )
PR
X : parts per Million : Carbonl3

\

&

-
24.8458 ——

80.0415
77.3146

76.6758

514759 ~_
48.8444~_ 2
439913 ~_
42,9425

411214

28.3355

27.9446

22.7482

LB e B B

30.0 20.0 10.0

7

21.9187
18.9439

Filename = wml2-70-6-13C_E13C-1-3.jdf
Author = delta

Experiment = single_pulse_dec.ixp
Sample_Id = wml2-70-6-13C
Solvent = CHLOROFORM-D
Creation_Time = 5-AUG-2021 10:57:29
Revision_Time = 5-AUG-2021 11:45:36
Current_Time = 5-AUG-2021 11:46:00
Data_Format = 1D COMPLEX

Dim_Size = 26214

Dim_Title = Carbonl3

Dim Units = [ppml

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength = 9.389766([T1 (400[MHz])
X_Acq Duration = 1.04333312(s]

X _Domain = 13C

X Freq = 100.52530333 [MHz]
X_Offset = 100[ppm]

X Points = 32768

X_Prescans = 4

X _Resolution = 0.95846665 [Hz]
X_Sweep = 31.40703518 [kHz]
X_Sweep_Clipped = 25.12562814 [kHz]
Irr_Domain = Proton

Irr_Freq = 399.78219838 [MHz]
Irr Offset = 5[ppml

Clipped = TRUE

Scans = 1024

Total_Scans = 1024

Relaxation Delay = 2(s]

Recvr_Gain = 60

Temp_Get = 23.5[dcC]

X_90_width = 10.1[us]

X_Acq_Time = 1.04333312[s]
X_Angle = 30[degl

X_Atn = 4.6[dB]

X_Pulse = 3.36666667 [us]

Irr Atn_Dec = 25.996 [dB]
Irr_Atn_Noe = 25.996[dB]

Irr Noise = WALTZ

Irr Pwidth = 0.115[ms]
Decoupling = TRUE

Initial Wait = 1[a]
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abundance

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10,0 11.0 120

2.0

1.0

@)

---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0({%], 0[%], 80[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm.

Derived from: wmll-191 E1H-2-1.jdf

H

| Boc N OtBu
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TH NMR (6ba, 400 MHz, CDCl5)
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X : parts per Million : Proton

19-MAY-2021 14:55:45
19-MAY-2021 14:57:11
19-MAY-2021 14:57:24

Creation_Time
Revision_Time
Current_Time

Filename = wmll-191_E1H-2-4.jdf
Author = delta

Experiment = single_pulse.jxp
Sample_Id = wmll-191

Solvent = CHLOROFORM-D

Data_Format =.1D. COMPLEX
Dim_Size = 26214

Dim Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength 9.389766 [T] (400[MHz])

4.36731904 [s]

X_Acg_Duration =

X_Domain = 1H .

X_Freq = 399.78219838 [MHz]
X_offset = 5[ppm]

X_Points = 32768

X_Prescans =1

X_Resolution = 0.22897343 [Hz]
X_Sweep = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096 [kHz]
Irr_Domain = Proton

Irx_Freq = 399.78219838 [MHz]
Irr_ Offset = 5[ppm]

Tri Domain = Proton

Tri_Freq = 399.78219838 [MHz]
Tri_Offmet = 5[ppml

Clipped = FALSE

Scans =8

Total_Scans =8

Relaxation Delay = 5[s]

Recvr_Gain = 30

Tenp Get = 22.7[4C]
X_90_width = 6.47[us]
X_Acg_Time = 4.36731904 [s]
X_Angle =-45[deg]

X_Atn = 1[dB]

X_Pulse = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE

.
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l ‘ 0i3 0i4 0;5 0i6 0i7 0i8 0i9 1‘.0 lil

0.2

0.1

_I_
Boc ~ N N /\—ﬁ N Ot-Bu ---- PROCESSING PARAMETERS ----

dc_balance{ 0, FALSE )

H H H sexp( 2.0[Hz], 0.0[8] )
o = O trapezoid( 0[%], 0{%], 80[%], 100[%] )
zerofill( 1)

£ft( 1, TRUE, TRUE )
13C NMR (6ba, 100 MHz, CDCl5) nachinaphase

Derived from: wmll-191-13C_E13C-1-1.jdf

Creation_Time
Revision_Time
Current_Time

19-MAY-2021 15:00:06
19-MAY-2021 15:4' 7
19-MAY-2021 15:48:09

Filename = wmll-191-13C E13C-1-4.3jdf
Author = delta

N Experiment = single_pulse_dec.jxp
Sample_Id = wmll-191-13C
Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppml
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field_Strength
X_Acq_Duration

9.389766 [T] (400 [MHz])
1.04333312 (8]

X_Domain 13¢
X_Freq 100.52530333 [MHz]
X_offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

[T R R O I S B A

abundance

Irr Domain Proton
Irr_Freg 399.78219838 [MHz]
Irr Offset 5 [ppm]
Clipped FALSE
Scans 1024
Total_Scans 1024
Relaxation_Delay = 2[s]
w .— ﬁ h{ | Recvr_Gain = 60
e " Temp_Get = 22.8[dC]
El o v N X_90_width = 10.1[us]
T e ——— R e e B B B A I T T T X_Acg_Time = 1.04333312(8]
190.0 180.0 170.0 160.0-150.0 140.0 _mo 0 Hwo 0.110.0 100.0 90.0 80.0 70.0 60.0 50.0 Ao o mo 0 200 10.0 0-10.0 M|wmmym : Momrwmﬂ
X_Pulse = 3.36666667 [us]
\_/ 7 \\\// Irr_Atn_Dec = 25.996 [aB]
ol Irr_Atn_Noe = 25.996 [dB]
— s
SYR & SRIER -8 SRS Irz Holse = WALTZ
o ° NnSND® <+ ho S — 0 —~ Irr_Pwidth = 0.115[ms]
TN ~ QNSO — 55 NS Decoupling = TRUE
Az bA; Pl RLEZX RRX= Initial Wait = 1[s]
. ot
X : parts per Million : Carbon13 .

S201




abundance

9.0

i-Pr

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80{%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

Ppm

Derived from: wml2-113-7_E1H-1-1.jdf

O
N
o] _wooxz N zL/:\OIw:
" H - H
O - O
o] TH NMR (6bb, 400 MHz, CDCI5)
=
<]
O
<]
e
=]
<
=
3-
o
o~
=]
1 =3 o =N =3
] S g § 8
m _ TN = _~&
o 7 A A ;(
10.0 0.0 8.0 70 60 5.0 40 30 20 10 0
I
A A ANss. AN NA
O =W —\O oo <+ TN O VO VWO ANN — < on v oo (=]
o ~O < on < S\ — 00>~ \O — AT NN QYOO on W~ (=3
0 o Ny Ny A0 OO0 — OO NITNA ONINng O [=3
] S o ww S ANRITAQN ~=—md = IYARR R S
™~ WVW\WOW\O\O nwvy, Sttt ANANAANANNANN ——~— O OO <

X : parts per Million : Proton

8-0CT-2021 16
8-0CT-2021 1
8-0CT-2021 16

Creation_Time
Revision_Time
Current Tinme

Filename = wml2-113-7_E1H-1-4.jdf
Author = delta

Experiment = single pulse.jxp
Sample_Id = wml2-113-7

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_ NMR

Field Strength 9.389766 [T] (400[MHz])

4.36731904 (8]

X_Acqg_Duration =

X_Domain = 1H

X_Freq = 399.78219838 [MHz]
X_Offset = 5[ppm]

X_Points = 32768

X_Prescans =1

X_Resolution = 0.22897343 [Hz]
X_Sweep = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096 [kHz]
Irr_Domain = Proton

Irr_Freq = 399.78219838 [MHz]
Irx_Offset = 5[ppm]
Txi_Domain = Proton

Tri_Freq = 399.78219838 [MHz]
Tri_Offset = 5[ppm}

Clipped = FALSE

Scans =8

Total_Scans =8

Relaxation Delay = 5[s]

Recvr_Gain = 24

Temp_CGet = 24[4C]
X_90_width = 6.47[us]
X_Acq_Time = 4.36731904[8]
X_Angle = 45[degl

X_Atn = 1[dB]

X_Pulse = 3.235[usl
Irr_Mode = Off

Tri_Mode = Off

Dante_ Presat = FALSE

.
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0.7

0.6

i-Pr
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H o H o Teapazsia( o1kl 01, B01%1. 100141 )
' machinephase

13C NMR (6bb, 100 MHz, CDCl5) o

NmNOm.Z.HAHV
££t( 1, TRUE, TRUE )
Derived from: wm12-113-7-13C_E13C-1-1.3jdf

8-0CT-2021 16:06:16
8-0CT-2021 16:33:32
8-0CT-2021 16:33:45

Creation_Time
Reviaion_ Time
Current_Time

Filename = wml2-113-7-13C E13C-1-5.3jd
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-113-7-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Carbonil3
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
1.04333312([s]

Field Strength
X_Acq_Duration

abundance

X_Domain = 13C
X_Freq = 100.52530333 [MHz]
X_offset = 100 [ppm]
X_Points = 32768
X_Prescans =4
1 X_Resolution = 0.95846665 [Hz]
E X_Sweep = 31.40703518 [kHz]
il X_Sweep_Clipped = 25.12562814 [kHz]
] Irr_Domain = Proton
1 Irr Freq = 399.78219838 [MHz]
1 Irr_Offset = 5[ppm]
1 Clipped = FALSE
4 Scans = 602
E Total_Scans = 602
i Relaxation Delay = 2[sl
] _, F 1 Recvr_Gain = 60
1 & - 3 b et W i " v . A Temp_Get = 24[4C)
Ei k A R ~ A o R ! X_90_Width = 10.1[usl
T e e T T T T e e e e e | X_Acq_Time = 1.04333312[s]
190.0.180.0 170.0 160.0 150.0 140.0 130.0.120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.00 0 -10.0 lemmum - Momhwmww
X_Pulse = 3.36666667 [us]
\ﬂ/ _ \\\7 Irr_Atn_Dec = 25.996 [dB]
5 - & L4 S inw Irr Atn Noe = 25.996 [dB]
Q> x N0 R0 0 Irr_Noise = WALTZ
$S3 2 as3d3g & 8 I2393Iq8 Trr_peldth = 0.115mal
Qo @ ROy NS\ M NN RO —\n Decoupling = TRUE
LI Z2REE 5 3% S¥RE=ED miclal Vate = ila]
o, —
X : parts per Million : Carbonl3 .
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abundance

6.0

5.0

2.0 3.0 4.0

1.0

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hzl, 0.0[sl )

trapezoid{ 0[%], 0[%], 80[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

PP

Derived from: wml3-2-4_ ElH-1-1,jdf

E Ot-Bu
E O
B N Ot-B
oC t-Bu
; N ~">N
H g = H §
H NMR (6bc, 400 MHz, CDCl5)

; -

E S

] o

3] o

f — I o 99 = =3 ’

3 S S & 333 3

] < PSS S _—ai ]

] f@.ﬂ”i ek A i .E.: *

e o e B 20 e T T T L D

10.0 9.0 8.0 7.0 6.0 5.0 .0 3.0 2.0 1.0 0

| ([

. AMKN A N |
S 00 N 00O I~ 00 OIS 00 B D — —“O VIOV YOR VT RNOD o ano =)
ROVITRANT LN 0D — WV EOONE®W NOOWYWDAD BT oS S
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NSO R R G0 000 B e e e == L= R= R o) T enennen S
[ S A S - A -RV-RE-R-RV-RV-) VN LI F Aenennen o — S

X : parts per Million : Proton

Filename = wnml3-2-4 ElH-1-5.jdf
Authox = delta

Experiment = single_pulse.jxp
Sample_ Id = wml3-2-4

Solvent = CHLOROFORM-D
Creation Time = 31-JAN-2022 14:24:53

Revigion Time
Current_Time

31-JAN-2022 14:28:54
31-JAN-2022 14:29:05

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppml
Dimensions = X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X Acq_Duration

9.389766 [T] (400 [MHz])
4.36731904[s]

X Domain 1H

X_Freq 399.78219838 [MHz]
X _Offset 5 [ppm]

X_Points 32768

X _Prescans

X Resolution
X_Sweep

X Sweep_Clipped

LI I S TR O R I B A R T

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

Irr_ Domain Proton

Irr Freqg 399.78219838 [MHz]
Irr Offset 5ippm]

Tri Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8
Relaxation_Delay = 5(s]

Recvr_Gain = 26

Temp_ Get = 22.8[dc]
X_90_width = 6.47[us]
X_Acq_Time ='4.367319041s]
X_aAngle = 45[degl

X_atn = 1[aB}

X_Pulse = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off

Dante_ Presat = FALSE

S204



1.1
Ll

0.3 0.4 0.5 0.6 0.7 0;8 0|.9 1.0
R EEETE NN T RN NN

0.2

0.1

Ot-Bu

-=--- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )
O sexp( 2.0[Hz], 0.0[sl )

trapezoid( 0[%], O[%l, B80[%], 100{%] )

H zerofill( 1)
Boc.. AR NN 21 E g
Y ppm
H : H Derived from: wml3-2-4-13C_E13C-1-1.3df

o)
13C NMR (6bc, 100 MHz, CDCl;)

abundance

Filename = wml3-2-4-13C E13C-1-4.3df
Author = delta
Experiment = single_pulse dec.jxp
Sample_Id = wml3-2-4-13C
Solvent = CHLOROFORM-D
Creation Time = 31-JAN-2022 14:27:05
1 Revision_Time = 31-JAN-2022 14:48:26
1 Ve Current_Time = 31-JAN-2022 14:48:50
] Data_ Format = 1D COMPLEX
] Dim_Size = 26214
3 Dim Title = Carbonl3
1 Dim_Units = [ppm]
] Dimensions =X
] site = JNM-ECS400
1 Spectrometer = DELTA2 NMR
b Field Strength = 9.389766[T] (400[MHz])
it X_Acq_ Duratiom = 1.04333312([s]
] X_Domain = 13¢
| X_Freq = 100.52530333 [MHz]
E X_Offset = 100 [ppm]
1 X_Points = 32768
X_Prescans =4
3 X_Resolution = 0.95846665[Hz]
] X_Sweep = 31.40703518 [kHz]
E X_Sweep_Clipped = 25.12562814 [kHz]
] Irr_Domain = Proton
] Irr_Freq = 399.78219838 [MHz]
1 Irr Offset = 5[ppm]
1 Clipped = TRUE
3 Scans = 512
3] Total_Scans = 512
] Relaxation Delay = 2[al
q I\ . .b | Recvr_Gain =60
3 e A okl Wi Voo oo iy h S o Y s i Wd g Temp_Get: = 23.91ac]
Bl X_90_width = 10.1[usl]
- : ’ : - T T : T T ; : ; T T ; : T : T X_Acq_Time = 1.04333312[s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 :50.0 40.0 30.0 20.0: 10.0 0 -10.0 X-2ngte - womﬁwmmw
X_Pulse ='3.36666667 [usl
N NN LA
[al g — o v~ O O N 0\O D0 N 0 <t oo\ Trr_hea foe = 25-996Lael
o o oo ) AN TF DN N AN AT v Irr_Noise = WALTZ
AT N &0 0 W <t W) 00— — D B> < B — S = Irr_Pwidth = 0.115[ms}
Mmooy N Q00 NG NS\ o e o Decoupling = TRUE
8ze 83 223 JEEREE U3 IR mitial wait - 10l
Lt — ——
X : parts per Million "Carbon13 .
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abundance

7.0

TSI ST MU T S S S S ST RIS MRt

Boc.
SENNY

Bn 0
LA o
0 H o

-=--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], 100([%]
zerofill( 1)

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-80-3_ElH-1-1.jdf

(=}
5 H
1
H NMR (6ca, 400 MHz, CDCls)
<]
wv
<]
< |
<]
[2a}
<]
o~
=g
/'
o &
-]
< < S OO o —
e S ee @ =
— w_—O GO O
- i iy
10.0 9.0 8.0 7.0 6.0 5.0 2.0 1.0 0
= A N\ |
NGTONOLOANITOO DNV N =N \O N~ O AN N O Wooen O (=3
OO~ —ch oo —HNON NWVOST O~~~ SoMnmAaSToON AN <
nnmnaLCAaANO N T QRO MNMOVTANOOD VNV — N A-NnNMmO o (=3
R RRRRREE AN~ CITNSSShwxn EILTaNmnAAN S
Lt el e Sl =l =] nmunwnwn St rtonoen o A B R T 0.

X : parts per Million : Proton

26-AUG-2021 11:10:53
26-AUG-2021 11:11:06

Filename = wml2-80-3_ElH-1-4.jdf
Author = delta

Experiment = single pulse.jxp
Sample_Id = wml2-80-3

Solvent = CHLOROFORM-D
Creation_Time = 26-AUG-2021 11:02:41

Revision Time
Current_Time

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766[T] (400 [MHz])
4.36731904(s]

Field Strength
X_Acq_Duration

X_Domain 1H

X _Freq 399.78219838 [MHz]
X_Offset 5 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton

F T T T T I O I N I I S O

Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppm]

Tri_Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri_Offset 5ippm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5[sl

Recvr_Gain = 30

Temp_Get = 23.9[dc]
X.90_Width = 6.47[usl

X Acq_Time = 4.36731904[5]
X_Angle = 45[deg]

X_Atn = 1[dB]

X_Pulse = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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abundance

0‘.1 0;2 0‘.3 0|.4 0;5 0;6 O’.7 0;8 0;9 II.O lil 1i2

0

Boc

N
_I_

N

b

Bn Q
LA o
H o

13C NMR (6¢ca, 100 MHz, CDCl,)

I

\l

Il

|

---~ PROCESSING PARAMETERS ----
dec_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%]1, 0[%], 80I[%], 100[%] )

zerofill( 1)

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-80-3-13C_E13C-1-1.3jdf

o e l

o AL R e I T e B L B B R L

G_oo:w_oo :_ooﬂm_ooﬁmoo 140.0 130.0 120.0 110.0 100.0 90.0. 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0
IRR95E §3 BxRUBEIER £29298% 02¥58% IRRI8m2
OQNAIT-O A N>V ON OO0V~ O VOWVMNOW AT~
AEENRS o ToaewaY g ER—enSY ANRCRER AGmaa @~
TN~ —I>> \O v} 00 00 00 I~ I~ \O —— O N~ \O — O ONC0 00\ 00~ I~00000 1~

X : parts per r Million " Carbon{3

Filename
Author
Experiment
Sample Id
Solvent
Creation_Time
Revision_Time
Current_Time

Data_Format
Dim_Size
Dim_Title
Dim Units
Dimensions
Site
Spectrometerxr

Field Strength
X_Acq_Duration
X Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X Sweep
X_Sweep_Clipped
Irr_Pomain
Irr_Freq

Irr Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width
X_Acq_Time
X_Angle
X_Atn
X_Pulse
Irr_Atn_Dec
Irr_Atn_Noe
Irr Noise
Irr_Pwidth
Decoupling
Initial Wait

[

LI T O R I S}

I T T T T R |

wml2-80-3-13C_E13C-1-4.jdf
delta
single_pulse_dec.ixp
wnl2-80-3-13C
CHLOROFORM-D

26-AUG-2021 11:04:50
26-AUG-2021 11:53:07
26-AUG-2021 11:53:38

1D COMPLEX
26214
Carbonl3
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766[T] (400[MHz])
1.043333121s]

13c

100.52530333 [MHz]

100 [ppm]

32768

0.95846665 [Hz]
31.40703518 [kHz])
25.12562814 [kHz]
Proton
399.78219838 [MHz]
5 [ppm}

TRUE

1024

1024

2[s]
60

24.1[ac]
10.1[usl
1.04333312([s]
30[degl
4.6[asl]
3.36666667 [us]
25,996 {dB]
25.996 {dB]
WALTZ
0.115[ms]
TRUE

ils]
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4.0

3.0

2.0

1.0

abundance
0

@) SMe
Bn
---- PROCESSING PARAMETERS ----
wOO/ Z¥ OHIWC dc_balance( 0, FALSE )
Z " Z sexp( 0.2[Hz], 0.0[sl )
I —I_ trapezoid( 0[%], 0[%], 80[%], 100[%l )
zerofill( 1 )
o o fft( 1, TRUE, TRUE )
machinephase
A A v ppm
H NMR QOU. 400 —ST—N. oco_w Derived from: wml2-136-1_ELH-1-1.3jdf
Filename = wml2-136-1_ElH-1-4.jdf
Author = delta
1 Experiment = single_pulse. jxp
Sample_Id = wml2-136-1
- Solvent = CHLOROFORM-D
4 Creation_Time = 25-0CT-2021 13:27:08
1 Revision_Time = 25-0CT-2021 13:36:11
4 Current Time = 25-0CT-2021 13:37:14
] Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim Title = Proton \
1 Dim Units = [ppm]
] Dimensions =X
1 site = JNM-ECS400
B Spectrometer = DELTA2_NMR
< Field Strength = 9.389766[T] (400 [MHz])
4 X_Acg Duration = 4.367319041s]
] X Domain = 1H
] X _Freq = 399.78219838 [MHz]
1 X Offset = Sippml
X_Points = 32768
1 X Prescans =1
1 X_Resolution = 0.22897343 [Hz]
1 X_Sweep = 7.5030012[kHz]
- X_Sweep_Clipped = 6.00240096 [kHz]
1 Irr_Domain = Proton
4 \\\vm Irr_Freq = 399.78219838 [MHz]
4 = Irr Offset = 5[ppm]
4 N Tri_Domain = Proton
] Tri Freq = 399.78219838 [MHz]
] W w m % m m M % \\10; Tri_Offset = 5[ppml
j Jreg—— e G s U Clipped < e
] E?EE o e -
Relaxation Delay = 5[sl]
v T T T T T T T T T T T T T T T e Recvr_Gain unmhH
Temp_Get = 23.7[dC
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 54 weath z iy
\‘ t] || 10T [l X Acq_Time = 4.36731904[s]
/ X_Angle = 45[deg]
X_atn = 1[dB]
At — O < — OCFTON OO 0 w o nstowvnt O W~ — Oy (=2 X Pulse = 3.235[us]
STV NSO TN 00—~ N v \O NN ST O Nl =Rl =R} (=3 -
Q00 T~ N 00\ N— = OO © oo WV O—~ EIFTOQ0 =1 Irr_Mode = Off
QN NN oo M= O\ o goo TEILL S LI IA 2 Tri Mode = Off
[ N N =R =] MK S e NN (=3 Dante Presat — FALSE
X : parts per Million : Proton
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13C NMR (6¢b, 100 MHz, CDCl5)

---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )
sexp( 2.0[Hzl, 0.0is] )

trapezoid( 0[%], 0I%], 80[%], 100[%]')

zerofill( 1)

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-136-1-13C_E13C-1-1,3jdf

- ——
3

!

X : parts p

\

~168.2173
3168.07437_

o

174.2146
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T

@
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f
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1354565
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=y
w.
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127.7621
126.9993

w
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<
]
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=
—
<
=4

/f:

\

79.8508 — _
77.3242
77.0000
76.6854

\

-

18.6102~__

82.2536
81.9103
80.2704
52.5629
52.0766
52.0385
504081
49.7597
46.9279
28.3260
28.2688
27.9732
17.2659
15.4543
15.3685

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision Time
Current_Time

Data_Format
Dim_Size
Dim_Title
Dim_Units
Dimensiona
Site
Spectrometer

Field, Strength
X_Acq_Duration
X_Domain
X_Freg

X Offset

X Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Preq

Irr Offset
Clipped

Scans
Total_Scans

!

I

1

Relaxation Delay

Recvr_Gain
Temp_Get
X_90_width
X_Acq_Time
X_Angle
X_Atn
X_Pulse
Irr_Atn_Dec
Irr_Atn_Noe
Irr Noise
Irr Pwidth
Decoupling
Initial_Wait

wwowmowowonow

L T T T B R R T

LT A T R T I

wml2-136-1-13C_E13C-1-4.3jd
delta
single_pulse_dec. jxp
wml2-136-1-13C
CHLOROFORM-D )
25-0CT-2021 13:29:20
25-0CT-2021 14:08:25
25-0CT-2021 14:08:44

1D COMPLEX
26214
Carbon13
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766 [T1 (400 [MHz1)
1.04333312[s]

13¢

100.52530333 {MHz]

100 [ppm]

32768

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]
Proton
399.78219838 [MHz
5 [ppm]

FALSE

800

800

21s]

60

23.6[4acC]

10.1 [us]
1.04333312([s]
30 [deg]
4.6[dB]
3.36666667 [us]
25.996 [dB]
25.996[dB]
WALTZ

0.115 [ms]
TRUE

1isl

s
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5.0
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@)

Bn O NHBoc
Boc.. N :
oc H /¥_/R Ot-Bu
° O

H NMR (6cc, 400 MHz, CDCl5)

- ==~ PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2([Hz]l, 0.0[sl )

trapezoid( O[%], O[%], 80[%], 100(%] )
zerofill( 1)

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-136-3_E1H-1-1.jdf

35.03

2.00

rh

10.0 9.0 8.0

\

6.7366~_
672127

7.3621
7.3432
7.3197
7.3019
7.2830
7.2767
72378
7.2206

X : parts per Million : Proton

I L L e e B M 0 L R N

3.1232
31071

3.0023

3.0774

3.0625

14622

1.4410

144279

14238

13540

13368 —=
1300477
12841

12669
0.0000— ©

25-0CT-2021 15:55:14
25-0CT-2021 16:03:28
25-0CT-2021 16:03:44

Creation_Time
Revision_Time
Current_Time

Filename = wml2-136-3_ElH-1-5.jdf
Author = delta

Experiment = single pulse.jxp
Sample_Id = wml2-136-3 \
Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Proton

Dim_Units = [ppm]

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength = 9.389766 [T] (400[MHz])
X Acq Duration = 4.36731904([s]

X _Domain = 1H

X_Freq = 399.78219838 [MHz]
X Offset = 5[ppml

X_Points = 32768

X_Prescans =1

X Resolution = 0.22897343 [Hz]
X_Sweep. = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096 [kHz]
Irr_Domain = Proton

Irr Freq = 399,78219838 [MHz]
Irr Offset = 5[ppm]
Tri_Domain = Proton

Tri_Freq = 399.78219838 [MHz]
Tri Offset = 5[ppm]

Clipped = FALSE

Scans =8

Total_Scans =8

Relaxation Delay = 5[sl

Recvr_Gain = 26

Temp. Get = 24.21[4¢]
X_90_width = 6.47[us]
X_Acq_Time = 4.367319041s]
X_angle = 45[degl

X_Atn = 1{dB]

X_Pulse = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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0

NHBoc

wOO/ Z oﬂlmc ---- PROCESSING PARAMETERS ----
- Z Z dc_balance( 0, FALSE )
. sexp( 2.0[Hzl, 0.0[s] )
H H trapezoid( 0[%], 0[%], 80[%1, 100[%] )

O O zerofill( 1 )
££t( 1, TRUE, TRUE )
machinephase

13C NMR (6cc, 100 MHz, CDCl;)

Derived from: wml2-136-3-13C_E13C-1-1.jdf

25-0CT-2021 15:57:23
25-0CT-2021 16:45:54
25-0CT-2021 16:46:16

Creation_Time
Revision Time
Current_Time

Filename = wml2-136-3-13C_E13C-1-4.jd
Author = delta

Experiment = single pulse_dec.jxp
Sample_Id = wnl2-136-3-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
1.04333312(s1

Fleld_Strength
X_Acg_Duration

nononowow

X_Domain 13C

X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

B wn o

Ixrr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppml
Clipped FALSE
Scans 1024
Total_Scans 1024
Relaxation_Delay = 2[s]
| —_ .._._. b: p _.—:. Recvr_Gain = 60
il " " y s ¥ LI, WP S V. ¥ " | Temp_Get = 23.6[dC]
' X_90_width = 10.1[us]
____T_.___,,____,___.._,:.,____‘Z_,i...i,___i______;_____,_._TZ;_.___Z____Z____,;_.,_..xvnﬂ.ism = 1.04333312[s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0.110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 woomwmmuw Hwomwm
| I X_Pulse = 3.36666667 [usl
. Irr_Atn_Dec = 25.996 [dB]
Irr_Atn Noe = 25.996 [dB}
NTONT TR0 N NNONORNO M ANOATOOW0 HOIPVNA 0 N —\O Irr Noise - WALTZ
ST MO 0 ANARND0O BEOMNOITOWN FTORINT ¥ —FTTONR =
VT NOOANWVNT-O T AN O 0 NV —O> NtV O NV A Irr_Pwidth = 0.115[msl
TN R Qe 0 10 Gy \Deh YD Gy AR CROMAY NN © TSN W Decoupling = TRUE
T A O \O 1) 00 00 90 [~ [ \O SIS AR ANNOY O oSN 6~ Initial Wait - 1ls]
EEERWVO nnn ANNNNNNA WROEEEEEE N T ¥ AN~ —~ -
P i i gt BURMBE B B A RR R
X : parts per Milli on: Carbonl3

»
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Boc..
00~

H o

Ot-Bu

Ot-Bu

TH NMR (6¢d, 400 MHz, CDCl5)

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz]l, 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], 100[%] )

zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-136-2_FlH-1-1.3jdf

4 o™
Ve
. f=1
o
wo \po eSS l
] o E .L: |
R e e Enw I T % L0 e e e e L P
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
& ' 7 \ ‘ _‘ N x _\f// % &% 7
) O v ) 00 al O I~ N AN ni-wn — [=1
IR REIS I22 Sl CRIY=RRLRE ARSTREEH 8
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[ S S S N Y SRV My T LT NN NN NN NN =

X : parts per Million : Proton

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revigion_Time
Current_Time

Data_Format
Dim_Size

pim _Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq Duration
X Domain

X_Freq

X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr Domain
Irr_Freq

Irr Offset
Tri_Domain
Tri_Freq
Tri_Offset

Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_width
X_Acg_Time
X_Angle
X_Atn
X_Pulse

Irr Mode

Tri Mode
Dante_Presat

= wml2-136-~2_ELH-1-5.3jdf
delta

single pulse.ixp
wml2-136-2
CHLOROFORM-D
26-0CT-2021 11:45:38
26-0CT-2021 11:49:05
26-0CT-2021 11:49:16

B owowon

1D COMPLEX
26214
Proton
[ppm]

X

JNM-ECS400
DELTA2_NMR

oaowowouonow

9.389766 [T] (400 [MHz])
4.36731904 (8]

1H

399.78219838 [MHz]
5 [ppm]

32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5 [ppm}

Proton
399.78219838 [MHz]
5 [ppm]

FALSE

8

8

[ IO T I BT )

5[s]

24
23.5[ac]
6.47 [us]
4.36731904[s]
45[deg]
1[dB]
3.235[usl]
Off

Off
FALSE

Wogowowomww oy ow oo
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Boc.
CENV

H o

Ot-Bu
Ot-Bu

13C NMR (6cd, 100 MHz, CDCl3)

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz]l, 0.0[s] )

trapezoid( 0[%]1, 0[%], 80[%], 100{%] )
zerofill( 1)

£££( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-136-2-13C_E13C_copyl-1-1.3

Creation_Time
Revision Time
Current_Time

26-0CT-2021 11:47:44
26-0CT-2021 12:29:55
26-0CT-2021 12:30:23

Filename = wml2-136-2-13C_E13C_copyl-
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-136-2-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppml
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength 9.389766[T] (400 [MHz] v

X_Acq Duration = 0ls]
X_Domain = 13C
X_Freg = 100.52530333 [MHz]
o X_Offset = 100 [ppm]
=) X_Points = 32768
X _Prescans =
X_Resolution = 0.95846665 [Hz]
X_Sweep = 31.40703518 [kHz]
~ X _Sweep_Clipped = 25.12562814 [kHz)
(=] Irr_Domain = Proton
Irr_Freq = 399.78219838 [MHz]
Irr Offset = 5ippm]
Clipped = FALSE
- Incomplete_Copy = TRUE
® =4 Scans = 834
S Total_Scans = 834
.m _ f __, ; Relaxation_Delay = 2[sl
|8 > W v Recvr_Gain = 60
B2 Temp_Get = 23.6[dc]
L e e e B B e B A ___________i_.i,_.__,__,__chﬁanv = 10.1[us]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 Hwoo :oo 100.0 90.0 80.0 70.0 60.0 moo 40.0 30.0 20.0 10.0 m wmwm.wuam = wmaﬁwwwwupz&
X_Atn = 4.6[dB]
N A A A A AN
IS LA I o 0 & o o o Irr_Atn_Dec = 25.996 [dB]
— — —
ANOIEETRR € AmIB2BRR %m%MNAwmmJ 2883FT =R 8B o Irr_atn Noe = 25.996[dB]
ADWVNTWORNWT O TN OoOO N N CQON—O 0 OVNOWVTS —n vy OO Irr Noise = WALTZ
RN AN[N NnO =N = QNG MANALNOG RO = Qoo O Irr Pwidth = 0.115[ms]
CRSTBEE BE 0 $8ZZFERR  YUERARES £¥TFEHL KR 2% becupling - ThuE
[ i s S g PR R R
X : parts per Million * Carbon13
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0 -0
TH NMR (6¢e, 400 MHz, CDClj)

-=-=- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%]l, 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-132_E1H-1-1.jdf

<
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/5
] ha
] -
3 S
] © o
L O < (=2
] af 2w S
h o/ —c D
1 A L L0 I L L B B T LB e o B
10.0 2.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
ARN AR A
T T~ -0 N = RN 00\ N Nt O 00\ N — W) o
-~y NI~\O e O~ ANRD—N QAN N O <t \O N oo =
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X : parts per Million : Proton

22-0CT-2021 11:14:46
22-0CT-2021 11:21:10
22-0CT-2021 11:21:22

Creation_Time
Revision Time
Current_Time

Filename = wml2-132_ElH-1-4.jdf
Author = delta

Experiment = single_pulse.3jxp
Sample_Id = wml2-132

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acqg_Duration

9.389766[T] (400 [MHz])
4.36731904 (sl

X_Domain 1H

X_Freq 399.78219838 [MHz]
X _Offset 5 [ppm]

X_Points 32768

X Prescans 1

|

X_Resolution 0.22897343 [Hz]

L T I IO T RO B I

X_Sweep 7.5030012 [kHz]
X_Sweep_Clipped 6.00240096 [kHz]
Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppm]
Tri_Domain Proton
Tri_Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8
Relaxation_Delay = 5[sl

Recvr_Gain = 28

Temp_Get = 24.5[dcCl
X_90_width = 6.47[ual
X_Acq_Time = 4.36731904[a]
X_Angle = 45 [degl

X Atn = 1[aB]

X_Pulse = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off
Dante_Presat = FALSE
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1.1

1.0

0.9
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0.7
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0.4

0.3

0.2

0.1

w Z -=--- PROCESSING PARAMETERS ----
OO/ Z /\_‘ﬁ Z O—/\_m dc_balance( 0, FALSE )
. sexp( 2.0[Hz], 0.0is] )
—I_ I trapezoid( 0[%], 0{%], 80[%], 100i%] )

O O zerofill( 1 )
££t( 1, TRUE, TRUE )
machinephase

13C NMR (6ce, 100 MHz, CDCl5)

Derived from: wml2-132-13C_E13C-1-1.3jdf

Filename = wml2-132-13C _E13C-1-4.3jdf
Author = delta

Experiment = single_pulse dec.jxp
Sample_Id = wml2-132-13C

Solvent = CHLOROFORM-D
Creation_Time = 22-0CT-2021 11:17:35
Revision_Time = 22-0CT-2021 12:00:39
Current_Time = 22-0CT-~2021 12:00:56
Data_Format = 1D COMPLEX

Dim_Size = 26214

Dim Title = Carbonl3

Dim_Units = [ppml

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength 9.389766 [T] (400[MHz])
X_Acq_Duration 1.04333312([s]
X_Domain 13C

N Freq 100.52530333 [MHz]

X Offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution 0.95846665 [Hz]

X_Sweep 31.40703518 [kHz]

LT VI VT T I}

0

son e bers s oo bernsna e denn e b besrsnaa bersnvsa bewasaaas s bissn s e daa e

abundance

X_Sweep_Clipped 25.12562814 [kHz]
Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Ixrr Offset 5 [ppm]
Clipped FALSE
Scans 920.0
Total_Scans 920.0
Relaxation Delay = 2[sl
_ r _ Recvr_Gain = 60
; . - y I duurions Temp_Get = 24.114c]
X_90_width = 10.1[us]
L o O L P S L L L L L L L L B L B T | X_Acq_Time = 1.04333312([s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 qoo 60.0 50.0 hEo 30.0 200 100 O - Somlwmmwm Hwomwwww“
1 X_Pulse = 3.36666667 [ual
AN A A
Irr_Atn_Noe = 25.996 [dB}
NN O NN €N I N R A R NOND — N O D~ O OO O QY Irr Noise - WALTZ
ONANON RN vagaatTosa NS DN NN oo et 0= O -
N DA~ o SN ND O N ND e NEON T N— A Irr_Pwidth = 0.115[ms]
NLoxon o NN D D N NnQ\© nAVNNS N Oy 0g — 00 Decoupling = TRUE
ST Vn \D ) 00 00 00 00 I~ \Q SA-\0 N — O O 0000 00 00 00 I~ [~ \O Initial Wait = 1ls]
SO0 NN NN ANNANNNN 00 B~ I~ I~ b~ v < <F <t S N e -
P - T NS NG R L R b )
X : parts per Milli on* Carboni3

N
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1H NMR (6da, 400 MHz, CDCls)

6.00

< [= (=31
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz]l, 0.0[s] )

trapezoid( 0(%], 0[%], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-30-_EiH-1-1.jdf

e T L 0 e 00 e e L v e e e

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0
__—\ A PRS-
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X : parts per Million : Proton

2.0 1.0

0.0000— <

Filename wml2-30-_E1H-1-4.jdf

Author delta

Experiment single_pulse.jxp
Sample_Id wm12-30-

Solvent CHLOROFORM-D

28-JUN-2021 09:31:40
28-JUN-2021 12:12:51
28-JUN-2021 12:13:20

Creation_Time
Revision_Time
Current_ Time

[ ]

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acqg_Duration

9.389766 [T] (400 ([MHz])
4.36731904[s]

X_Domain 1H

X_Freq 399.78219838 [MHz]
X_Offset 5 [ppm]

X _Points 32768

X _Prescans 1

0.22897343 [Hz]

WORON W E DWW uwuw o

X Sweep 7.5030012 [kHz]
X_Sweep_Clipped 6.00240096 [kHz]
Irr Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offset 5 [ppm]
Tri_Domain Proton
Tri_Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5[s]
Recvr_Gain = 36

Temp_Get = 22.8(dC]
X_90_width = 6.47[us]
X_Acq_Time = 4.36731904[s]
X_aAngle = 45[degl

X_Atn = 11dB]

X_Pulse = 3.235[us]
Irr_Mode = Cff

Txi Mode = Off

Dante Presat = FALSE
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Z Z ---- PROCESSING PARAMETERS ----
dec_balance( 0, FALSE )
H . H sexp( 2.0[Hzl, 0.0[s] )
O O trapezoid( 0[%], 0I%], 80[%]1, 100[%] )
zerofill( 1)

13C NMR (6da, 100 MHz, CDCl5) mmrwmewmm. =)

Derived from: wml2-30-13C_E13C-1-1.jdf

Creation_Time 28-~JUN-2021 08:05:35

7 Filename = wm12-30-13C_E13C-1-4.3df
Author = delta
Experiment = single_pulse_dec.jxp
Sample_Id = wml2-30-13C
Solvent = CHLOROFORM-D
Revision Time = 28-JUN-2021 09:20:33
Current_Time = 28-JUN-2021 09:21:19

Data_Format = 1D COMPLEX

Dim_Size = 26214

Dim_Title = Carbonl3

Dim_Units = [ppm]

Dimenaions =X

Site = JNM-ECS400

Spectrometer = DELTA2_NMR

Field Strength 9.389766 [T] (400 ([MHz])

X_Acq_Duration 1.04333312 [s]
X_Domain 13c

X _Freq 100.52530333 [MHz]
X_Offset 100 Ippm]

X_Points 32768

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

X_Resolution
X_ ._Sweep
X_Sweep_Clipped

[ T T R I BT O}

Irr_Domain Proton
Izrx Freq 399.78219838 [MHz]
Irx_Offset 5 [ppm]
Clipped FALSE
Scans 1521
Total_Scans 1521
. Relaxation Delay = 2[s]
= = R . Recvr_Gain = 60
. “ . , . o A Temp_Get = 231dc]
y N X_90_Width = 10.1[usl
S I B I T T T T T X _Acq_Time = 1.04333312(s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 :oo 100.0 ooc moo Qoo moo moo Aoo 30.0 200 10.0 0 -10.0 mlwﬂmu.o = Momnwwm“
AN A A A AN AN AN A Eane D
Irr_Atn_Dec = 25.996 [aB]
SO~ o NN R =) N ® NI Trz_Atn Noe = 25.9961d5)
e Ren 28 VSN =0 D 00— DATIIED 2RISR KERBRIRS Izz_tiolse = WALTZ
DM~ O . ®O 00— R~ ASFAND0 0WVLAMMK OF N AN KN RN Irr_Pwidth = 0.115[ms]
Lotk Y Teansag— SN noY oW QNN Decoupling = TRUE
N — —IS0S OW \O U3 00 00 00 b~ B b SO ANIG NSO 000 0006 N 00~ SO Initial Wait - 1ls]
Il S R - ) AN ANNANNNN WOBEEER NNNATF T ANNN — — -
e RURCRA B R D
X : parts per Million : Carbon13
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5.0 6.0

4.0

abundance

O._OtBu

-~-- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

(0.2[Hz], 0.0[s] )
Et O Mwwwouopﬁ . Ewm , 8O[%], 100[%] )
Bn uonwﬁwi 1)
\ f£ft( 1, TRUE, TRUE )
Boc.. N N N Ot-Bu machinephase
ppm
7] H H Derived from: wml2-139-6_E1H-1-1.jdf

0 0
1H NMR (6db, 400 MHz, CDCl;)

29-0CT-2021 10:35:05
29-0CT-2021 1
29-0CT-2021 10:38:00

Creation_Time
Revision_Time
Current_Time

Filename = wml2-139-6_ E1H-1-4.jdf
Authox = delta

- o Experiment = single_pulse.jxp
Sample_Id = wml2-139-6
Solvent =. CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

5 Dim_Title = Proton
Dim Units = [ppml
Dimensions =X
Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
4.36731904[s]

‘'Field_Strength

X_Acq_Duration =
| X_Domain = 1H
X Freq = 399.78219838 [MHz]
] X_Offset = 5[ppm}
X_Points = 32768
X_Prescans =1
7 X_Resolution = 0.22897343 [Hz]
1 X_Sweep = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096 [kHz]
i — Irr_Domain = Proton
- — Irr_Freq = 399.78219838 [MHz]
- . ﬂ Irr_Offset = 5[ppm]
Tri_Domain = Proton
Tri_Freq = 399.78219838 [MHz]
ﬁ <2J 3 % AO.. m m b = Tri_ Offset = 5[ppm]
_ol n__o [ R P e vae ATen Clipped o phusE
cans =
Total_Scans =8
Relaxation Delay = 5[sa]
e e T T T e | Reevr_Gain = 28 et
Temp_Get = 23.8[dC
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X St warn C o
il [l ] i Jil X_Acq_Time = 4.36731904[s]
/ X_Angle = 45[deg]
o OTOoOWVnA MO tTATVNE A [ = X Atn - liasl
T3NSI BIS 0EL SISLE TRGFIAT A KA S X_Pulse = 3.235[us]
TN NOMN AWV 0T NWAN TONN—— =M [~ }=3 Irr_Mode = Off
NN Sy M= B QLSRN ANNNN—XROY RS < Tri_Mode = Off
S~ O\ NN T TN A ANNANANN - OO O < Dante_Presat = FALSE

X : parts per Million : Proton
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0.3 0.4 0.5 0.6 Oi7 0;8 0|'9 1‘.0 1i1

0.2

0.1

O.__OtBu

---~ PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

( 2.0[Hz], 0.0[s] )
mﬁ m: 6 Mwwwmuww.m‘:nnwuw Mﬁmu- 80[%1, 100[%] )
zerofill{ 1 )
- ££E( 1 .
Boc., A NN AN, OrBu S m =
ppm
I o —I_ o Derived from: wml2-136-5-13C_E13C-1-1.jdf

13C NMR (6db, 100 MHz, CDCl5)

Filename = wml2-136-5-13C_E13C-1-4.3jd
Author delta

Experiment single_pulse_ dec.jxp
Sample Id wml2-136-5-13C

Solvent CHLOROFORM-D

28-0CT-2021 13:26:48
28-0CT-2021 14:18:29
28-0CT-2021 14:18:50

Creation_Time
Revision_Time
Current_Time

wow oo

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

9.389766{T1 (400[MHz])
1.04333312[s]

X_Domain 13c¢

X_Freq 100.52530333 [MHz]
X_offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution 0.95846665 [Hz]

X_Sweep 31.40703518 [kHz]

[ I B T I B

0

I ST T EEE SN N T TN N PN AT FE TSN T PR TSN AT ST TSN T R NN RN

abundance

X_Sweep_Clipped = 25.12562814 [kHz]
Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]
Clipped TRUE
Scans 1060
Total_Scans 1060
Relaxation_Delay = 2[s]
A - I I | 1 Rl g
. " / » ” " e Temp_Get = 22,7[dcC]
X_90_width = 10.1{usl
I A B B T X_Acq_Time = 1.04333312(s]
190.0 180.0 :oo _moo Goo Eoo _moo 120.0 110.0 100.0 90.00 80.0 70.0 60.0 50.0 40.0 30.0 20.0. 100 0 -10.0 le.mmpm = wcmﬁnﬁww“
X_Pulse = 3.36666667 [us]
I N S (G
NSO NI e <+ 00 O D = < 00 % o Vo © o~ o~ Irz_hen Noe < 25.996 [4nl
JUIIRTRE 388 SAF LA WNO PN el ST ERaARAT S8 = Iz Nolse = WALTZ
OO ON 0 W SmnoTARN NOARX NSV IN~ONNA AT OO = I~ Irr_Pwidth = 0.115[ms}
nooanva— M Tt ovd NN ARNOYE=OoWn SAQ (Y o Decoupling = TRUE
QOSEEegE 8y SOXZKERY JESSSoRELdddias AEgRy =9 mitial Wete - ilal
— e e RAATE L A I R
X : parts vnad@aﬂos : Carbonl3
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4.0

3.0

2.0

1.0

abundance

NH

NS

/¥_/Z Ot-Bu

H o

H NMR (6dc, 400 MHz, CDCl3)

-=--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s8] )

trapezoid( 0[%], 0[%], 80[%], 100([%} )
zerofill( 1)

££t( 1, TRUE, TRUE )

machinephase

ppm.

Derived from: wml2-139-7_R1H-1-1.jdf

3.00

X : parts per Million : Proton

6.6118~_
65923

-—=

47446
45522
-0.0000— =

29-0CT-2021 13:44:28
29-0CT-2021 13:52:32
29-0CT-2021 13:52:47

Creation_Time
Revision_Time
Current Time

Filename = wml2-139-7_ElH-1-4.jdf
Author = delta

Experiment =-single_pulse.jxp
Sample_Id = wml2-139-7

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions = X

Site = JNM-ECS400
Spectrometer = DELTA2 NMR

9.389766 [T]1 (400 [MHz])
4.36731904[s]

Field Strength
X_Acqg_Duration

X_Domain 1R
X Freq 399.78219838 [MHz]
X_Offset 5[ppm}

X_Points 32768

X_Prescans 1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

X_Resolution
X_Sweep
X_Sweep_Clipped

LI T T T VA I R

Irr_Domain Proton

Irx_Freq 399.78219838 [MHz]
Irx_Offset 5 [ppm]

Tri_Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri_Offset S [ppm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5l[sl

Recvr_Gain = 30

Temp_Get = 24.11d4cC]
X_90_width = 6.47 [us]
X_Acqg_Time = 4.36731904[s]
X_Angle = 45[deg]

X_Atn = 1[dB]

X_Pulse = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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0.6 0.7 0.8 0‘.9 1].0 lil

e e lvaa b e b s b e b b s e b s a b

0.1 0.2 0.3 0.4 0.5

abundance
0

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[8] )

.
NH trapezoid( 0[%1, O[%1, 80[%], 100(%] )
N zerofill( 1 )
m._” o £££( 1, TRUE, TRUE )
machinephase

Bn ppm
mOO/ N N &ﬁ N Ot-Bu Derived from: wml2-139-3-13C_E13C-1-1.3df

H o H o

13C NMR (6dc, 100 MHz, CDCls) riemme -t Eeia s
ot Experiment = gingle_pulse dec.jxp
Sample_Id wml2-139-3-13C
Solvent CHLOROFORM-D

28-0CT-2021 15:55:15
2B-0CT-2021 16:28:59
28-0CT-2021 16:29:48

Creation Time
Revision Time
Current_Time

[

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppml
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_ NMR

Field Strength
X_Acqg_Puration

9.389766 [T] (400 [MHZ])
1.04333312(s}

X_Domain 13¢

X _Freq 100.52530333 [MHz]
X_Offset 100 [ppml

X_Points 32768

X_Prescans
X_Resolution
X_Sweep

4
0.95846665 [Hz]
31.40703518 [kHz]

LT O T R}

X_Sweep_Clipped 25.12562814 [kHz]
Irx_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irz_Offset 5 [ppm]
Clipped TRUE
Scans 720
Total_Scans 720
Relaxation Delay = 2[sl
_— _ li : _. __ Recvr_Gain = 60
—— " — Lind i ; 4 Jitdpnieny Temp_Get = 23.61dc]
X_90_width = 10.1[usl
L AL L L L 0 O B L B B T ___._,::_._____.__xhﬁﬁle»;m = 1.04333312([s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 N50 woo 20.0 10.0 Hoomwﬂm? Hmomrwwm
B ] X_Pulse = 3.36666667 [us]
§ i/ \/ X/ / Irr_Atn_Dec = 25.996 [dB]
Irr bnn Noe = 25.996 [dB]
L3 Sl S - U VOO N (N O — 00\D\D AT NITANOT Voot Ot 0w oo Irr_Noise = WALTZ
SOMNMPOAN NN N > AN OnNoom ANVNO-TOWV NIFI-O0OO T 0\O [
OO N> OO0 0 ON =N — WOO =N NIFNOoO~Nn oI A0 O vy Irr_Pwidth = 0.115([ms]
LoV Y SN 0 AS e QRATIMNOY HNHORXRNH NMARRO . XY Decoupling = TRUE
NNOOoOI- VW OV 00 NN == OO N OAQAT-0 NN~ 0000~ I~ T~ (=2} Initial Wait = 1[s]
EEESWLVY BN Anen N N ORI NNNTT A NANNN -
et et vt ot — RS TSRS SRS JID [ [ S g
X : parts per Million © Carboni3

il
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4.0

3.0
P TS

2.0

P S S S S S S S E S S S S S S S S S EN SO SO S S T S

1.0

Et O NHBoc
L =
_wOO/Z : N N Ot-Bu G palancal 0. EaSE)
c . sexp( 0.2[Hz], 0.0[s] )
_I_ _I_ trapezoid( 0[%], 0[%], 80([%], 100[%] )

e) o) zerofill( 1)
£ft( 1, TRUE, TRUE )
‘ machinephase

H NMR (6dd, 400 MHz, CDCl3) wen

Derived from: wml2-139-9 E1H-1-1.jdf

30-0CT-2021 10:15:38
30-0CT-2021 10:28:48
30-0CT-2021 10:29:01

Creation. Time
Revision_Time
Current_Time

Filename = wml2-139-9_BlH-1-4.jdf
Author = delta

Experiment = single_pulse. jxp
Sample_Id = wml2-139-9

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometex = DELTA2 NMR

Fleld Strength 9.389766 [T] (400 [MHz])

X_Acg_Duration 4.36731904 (8]
X_Domain 1"

X Freq 399.78219838 [MHz]
X_offset 5 [ppm]

X_Points 32768

X_Prescans 1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

X_Resolution
X_Sweep
X_Sweep_Clipped

L T T T T T T}

abundance
0

Irr_Domain Proton
Irx_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm}
Tri_Domain Proton
Tri_Freq 399.78219838 [MHz]
pas] [ Tri_Offset 5 [ppm]
o =3 Clipped FALSE
= Scans 8
Total_Scans 8
L Relaxation Delay = 5[s]
s o T B R T T T Recvr_Gain = 26 a1
Temp_Get = 24.8[dC
10.0 9.0 8.0 7.0 6.0 5.0 4.0 . 0 s wmatn e
[ 1l X Acq_Time = 4.36731904[s]
A A AR | G
g X_Atn = 1[gB]
NN IR NAND O — 0 o — NAY ONO AT OO FROO\O NI [=3 X Pulse = 3.235[us]
NMOANSNOH-NO No vy <t~ MO AN OO NV =W~ — [~ N O N [=3 —
nonaoSntt Wwn = O oo OFYO VN NOAQT- W ANAR B N b)) =4 Irr Mode = Off
AN VY mn— DR Y QS o QQ SIIIIIRNR < Tri_Mode = Off
N A L ) SR Y I FFA ARl Al A S S S = Dante Presat . PALSE

X : parts per Million : Proton
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1.2
T T

1.1

1.0

0.3 0i4 0[.5 0.6 0;7 0;8 0.9

0.2

0.1

Et Bn O NHBoc
Boc. z/&ﬁ Ot-Bu PR s kg i
N~ - X N sexp( 2.0[Hz]l, 0.0[s] )
I —I_ trapezoid( 0[%], 0[%], 80[%], 100[%] )

O O zerofill( 1 )
£ft( 1, TRUE, TRUE )
machinephase

13C NMR (6dd, 100 MHz, CDCl;)

Derived from: wml2-139-9-13C_E13C-1-1.jdf

30-0CT-2021 10:17:44
30-0CT-2021 11:07:42
30-0CT-2021 11:08:37

Creation Time
Revision_Time
Current_Time

Filename = wml2-139-9-13C_E13C-1-4.3jd
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-139-9-13C

Solvent = CHLOROFORX-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometex = DELTA2_NMR

9.389766 [T] (400 [MHz])
1.043333121(s]

Field Strength
X_Acq_Duration

X_Domain 13c

X Freq 100.52530333 [MHz] |
X_Offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

4
0.95846665 [Hz]

31.40703518 [kHz]
25.12562814 [kHz]

B ww W ow s nwuwnuounn

abundance

Irr Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr Offset S [ppm]
Clipped FALSE
Scans 1024
Total_Scans 1024
i.k # E —x? ‘ Relaxation Delay = 2[s]
Recvr_Gain = 60
W P, L . E " Fiii;_,. LA A Temp_Get = 24.8[dc]
i X_90_width = 10.1[us}
T T T T T T T T T T T T e e e X_Acq_Time = 1.04333312][6]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 100 0 -10.0 F2ngte Hmom:wwm
Lt n ﬂHMCHmm = 3.36666667 [us]
Irr_Atn Dec = 25.996 [dB]
I Atn_Nc = 25.996 [dB]
s <t O 0000 — N St — 00 TV NN\ ST OXNOCOTALV=—OVO NNV~ O HMMIZ.OMM@OO = WALTZ
ANO AN — F F ) en\O CSOTANNXNO COND =WV NALVLOI -V —nunaom oo — =
T O QAa Yo Q0N -~ 0 NON—QWW -0V Nt AN O M Irr Pwidth = 0.115[ms]
VAN QLW T no\9N AEONONIVHaoONg KX nnag G Decoupling = TRUE
NN —= O~ 0Wnnn \D W) 00 00 00 00 I~ I~ HE ORI TTONAN—O OONV0RVVE AN Initial Wait = 1ls]
SOV NN NNANNANNNN W NVVMNNW T ANANANAN =
gt ettt PR (R L R R
X : parts per Million : Carboni3

.
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1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

abundance
0

moo/ZI

~

H NMR (6ea, 400 MHz, CDCl;)

\\
21.00

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2{Hz]l, 0.0[s] )

trapezoid( 0[%], 0[%1, 80({%], 100[%] )

zerofill( 1)

££t£( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-19_ElH-1-1.jdf

g2 8 =N g S
—a.S = = F — <
b r%r}i[&ﬁ
0o 90 8o 70 &0 so 40 30 20 10 o

\

72899 —
7.1055
6.7899
6.7716
5.4909
5.4795
5.4691
52847

X : parts per Million : Proton

0.0000—— <7

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision Time
Current_Time

Data_Format
pim_Size
Dim_Title
Dim_Units
Dimensions
Site
Spectrometer

Field_Strength
X_acqg_Duration
X_Domain

X_Prescans
X_Resolution
X_Sweep
X_sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset

Tri Domain
Tri_Freq
Tri_Offset

Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_wWidth
X_Acq_Time
X_Angle
X_Atn
X_Pulse
Irr_Mode
Txi_Mode
Dante_Presat

L T T T O T T T S Y S T B O]

[ I N R R

wml2-19_E1H-1-4.3df
delta
single_pulse.jxp
wml2-19
CHLOROFORM-D
21-JUN-2021 08:02:30
21-JUN-2021 08:11:52
21-JUN-2021 08:12:16

1D COMPLEX
26214
Proton
[ppm]

X

JNM-ECS400
DELTA2_NMR

9:389766 [T] (400 [MHz])
4.36731904 (sl

1H

399.78219838 [MHz]

5 [ppm}

32768

u.
0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399,78219838 [MHz]
5 [ppm]

Proton
399.78219838 [MHz]
5 [ppm]

FALSE

8

8

5is]

24

22.8[dc]

6.47 [us]
4.36731904[s]
45{degl

1[dBI
3.235[us]

Off

Off
FALSE

s
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1.2

0.2 0.3 0.4 0.5 06. 07 0.8 0.9 1.0 1.1

0.1

moo/ZI

-~-- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
gexp( 2.0[Hzl, 0.0[s] )

.
trapezoid( 0[%1, 0[%], 80[%], 100[%] )
N Ot-Bu zerofill( 1)
N ££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-19-13C_E13C-1-1.3jdf

13C NMR (6ea, 100 MHz, CDCl,)

21-JUN-2021 08:07:01
21-JUN-2021 09:28:07
21-JUN-2021 09:28:30

Creation_Time
Revision_ Time
Current_Time

Filename = wml2-19-13C_E13C-1-4.jdf
Author = delta

Experiment = single_pulse_dec.]jxp
Sample_Id = wml2-19-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

5

9.389766 [T] (400 [MHz])
1.043333121(s]

Field Strengt
X _Acq_Duratio

8

X_Domain 13¢

X_Freq 100.52530333 [MHz]
X_offset 100 [ppm]

X Points 32768

X_Prescans

X _Resolution
X_Sweep
X_Sweep_Clipped

0.95846665 [Hz]
31.40703518 {kHz]
25.12562814 [kHz]

L T I O R I R T R ]

abundance

P TR R R FR RN RN SRR E Tl PR TR T T T AR TR R A NI FE TR ER N TR RETE EE SRR NEN] P RN N RNl PN TR RTE FUR]

Izr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 {ppml
Clipped FALSE
Scans 1621
Total_Scans 1621
Relaxation Delay = 2[s]
L ._ Recvr_Gain = 60
. | ) Temp_Get - 22.814C]
X_90_width = 10.1[us]
R L o R T T T e | X_Acq_Time = 1.04333312([s]
190.0 180.0 170.0 160.0 150.0 140.0 _wooHNooH_ooHooo 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 m;wmmwm Hwohﬂm
X_Pulse = 3.36666667 [us]
\.& 7 > Irr_Atn Dec = 25,996 [dB]
Irr_Atn_Noe = 25.996 [dB]
OO NOR D0 —SNOWVOK NN ATAN OO F O s Trr Noige - WALTZ
DBOMNWVE= OO CORNIFION O T =—0OoXEANOND oz
SOt =D 0 ASAN—OSEs Ot NONA NV OR — Irr_Pwidth = 0.115[ms]
RO AT Ty RO N9V —Ho XN ANV AN Decoupling = TRUE
S O®W®R v N—RAINY O 00O M —or=st oo Initial Wait = 1(a]
RSO0 nun ool VOO ST nANNNN—~— —
— —
X : parts per Million - Carboni3 .
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abundance

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

1.0

woo/ZI

O -Bu

-~=~ PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], O0[%], 80[%], 100([%] )
zerofill( 1)

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-24-2_E1H-1-1.3jdf

o °

Z&_/Z Ot-Bu

lm = —I_ O

! "H NMR (6eb, 400 MHz, CDCl;)

_¥: &8 578 5] |

] - 5 SR

00 90 80 70 60 , 20 1o
Ll g L

X : parts per Million : Proton

23-JUN-2021 08:20:02
23-JUN-2021 08:25:10
23-JUN-2021 08:25:23

Creation_Time
Revision_ Time
Current_Time

Filename = wml2-24-2_E1H-1-5.jdf
Author = delta

Experiment = gingle_pulse. jxp
Sample_Id = wml2-24-2

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766[T] (400[MHz])
4.36731904 [s]

Field_Strength
X_Acq_Duration

X_Domain 1H

X_Freg 399.78219838 [MHz]
X_Offset 5[ppml

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

L T T T T T R O O I R

Irxr_Domain Proton

Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Tri_Domain Proton

Txi_Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8

Relaxation Delay = 5[s]

Recvr_Gain = 26

Temp_Get = 22.9[dC]
X_90_wWidth = 6.47[us]
X_Acq_Time = 4.36731904([s]
X_Angle = 45[degq]
X_Atn = 1[dB}
X_Pulse = 3.235[ug]
Irr_ Mode = Off

Tri_Mode = Off

Dante_ Presat = FALSE
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abundance

1.0

I SRR T ST T T T EWE TR ST TS TS N TR PN EEE TS NN S N

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

0.1

PR FEE

moo/ZI
O Ot-Bu

0,
Z/._¥g/z Ot-Bu

2 H §
13C NMR (6eb, 100 MHz, CDCl5)

| i L

---- PROCESSING PARAMETERS ----
de_balance (' 0, FALSE )

gexp( 2.0{Hz]l, 0.0[s}] )

trapezoid( 0[%l, O0[%], 80([%]1, 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-24-2-C_E13C-1-1.jdf

L LA L e e L L B UL L i LS B e
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X : parts per Million : Carbon13 .

0 -10.0

23-JUN-2021 08:24:15
23-JUN-2021 09:37:20
23-JUN-2021 09:37:39

Creation_Time
Revision Time
Current_Time

Filename = wml2-24-2-C E13C-1-4.jdf
Author = delta

Experiment = @ingle_pulse_dec.jxp
Sample_Id = wnl2-24-2-C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim_Title = Carbonl3
Dim_Units = [ppm]

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR
Field_Strength 9.389766 [T] (400 [MHz])
X_Req_Duration 1.04333312([s]
X_Domain i3c

X Freq 100.52530333 [MHz]
X_Offset 100 [ppml

X_Pointsa 32768

X_Prescans

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

X_Resolution
X_Sweep
X_Sweep. Clipped

LU TR T O I R R O

Irr_Domain Proton
Irx Freq 399.78219838 [MHz]
Irx_Offset 5 [ppm]

Clipped FALSE

Scans 1501

Total_Scans 1501

Relaxation Delay = 2[s]

Recvr_Gain = 60

Temp_Get = 22.9[dC]
X_90_width = 10.1[us]
X_aAcq_Time = 1.04333312[g]
X_Angle = 30[deg]

X_Atn = 4.6[dB}

X_Pulse = 3.36666667 [us]
Irr_Atn Dec = 25.996 [dB]
Irr_Atn_Noe = 25.996 [dB]

Irr Noise = WALTZ

Irr Pwidth = 0.115[ma]
Decoupling = TRUE
Initial_Wait = 1ls]
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B
---- PROCESSING PARAMETERS ----

o (@] i-Bu (@] dc_balance( 0, FALSE )
R . = sexp( 0.2[Hz], 0.0[s] )
B trapezold( 0[%I1, 0[%1, 80[%], 100[%] )
N zerofill( 1 )
N Ot-Bu ££e( 1, TRUE, TRUE )

. machinephase
- ppn
Derived from: wml2-150_ElH-1-1.3jdf

1H NMR (6f, 400 MHz, CDCl,)

Filename = wml2-150_E1H-1-4.jdf
Author = delta
Experiment = single_pulse. jxp
Sample_Id = wml2-150
Solvent = CHLOROFORM-D
Creation_Time = 10-NOV-2021 13:58:15
Revision_Time = 10-NOV-2021 15:35:27
Current_Time = 10-NOV-2021 15:35:44
Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X
Site = JNM-ECS400

12 Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
4.36731904[s]

Field Strength
X_Acq_Duration

X_Domain 1"

X_Freq 399.78219838 [MHz]
X_Offset 5 [ppm]

X_Points 32768

|

X _Prescans
X_Resolution

1
0.22897343 [Hz]

O I B O BN I

abundance
0

X_Sweep 7.5030012 [kHz]
= X_Sweep_Clipped 6.00240096 [kHz]
< Irr_Domain Proton
M Irr_Freq 399.78219838 [MHz]

Irr_Offset 5 [ppm]

Tri_Domain Proton

Tri_Freq 399.78219838 [MHz]

.h. % 22 m M \\I\W % ew\%mmmn 5 {ppm]
SO S 7 e N G ) Clipped FALSE
_ _ . Total_Scans 8
A — ~— AA. Relaxation Delay = 5(s]
A LI LR SN e e s e 0 B T T Recvr_Gaih = 26
Temp_Get = 25[dcl
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 0 X 26 wideh T Pk
[ i g 1T 1] X_Acqg_Time = 4.36731904[s]
X_angle = 45[deg]
O~ 000 OI~00 [~Y\D0W 00— NNAN N~ N M o ety < iiaal
D=V O &N mEmwn AWV —o M~ YT NT OIF A S X Pulse = 3.235[us]
N = O — OWVuY S0 n TNOOARN MO —ON =3 Irr_Mode = Off
N = Oy Oy mee = o DN NNNQA T QR < Tri_Mode = Off
[ N oA VY FETT cdenenm NNANNE ——— OO < Dante Presat - PALSE

X : parts per Million : Proton
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abundance
0

mOO/ZI

O . n:vaHOOHMWHH@MVﬁ’EﬂHWWM.:n.
N | dc_balance( 0, FALSE )
o O A Bu O sexp( 2.01Hz], 0.0ls] )
- . trapezoid( 0[%], 0[%], 80[%], 100(%] )
Z zerofill( 1 )}
£££( 1, TRUE, TRUE )
. Z O Nlmc machinephase
z _l_ ppm
Derived from: wml2-150-13C EL3C-1-1.jdf

13C NMR (6f, 100 MHz, CDCls)

Creation_ Time 10-NOV-2021 14:01:02

Filename = wml2-150-~13C_E13C-1-4.jdf
Author = delta

Experiment = single_pulse_ dec.jxp
Sample_Id = wml2-150-13C

Solvent = CHLOROFORM-D
Revision Time = 10-NOV-2021 14:50:30
Current_Time = 10-NOV-2021.14:51:37
Data_Format = 1D COMPLEX

Dim_Size = 26214

pim_Title = Carbonl3

Dim_Units = [ppm]

Dimensione =X

site = JNM-ECS400
Spectrometer = DELTA2 NMR

Field Strength = 9.389766([T] (400 [MHz])
X_Aeq Duration = 1.04333312(s]
X_Domain = 13C
X_Freq = 100.52530333 [MHz]
X_Offset =.100 [ppm]
X_Points = 32768
X_Prescans =4
X_Resolution = 0.95846665 [Hz]
X_Sweep = 31.40703518 [kHz]
X_Sweep_Clipped = 25.12562814 [kHz]
Irr_Domain = Proton
Irx_Freq = 399.78219838 [MHz]
Irr_Offset = 5[ppm]
Clipped = FALSE
Scans = 1024
Total_ Scans = 1024
Relaxation Delay = 2[s]
.g Recvr_Gain = 60
N ) LI Mo nutAlal N Temp_Get = 24.71dC]
' X_90_width = 10.1[us]
| I e e B o B I BRI I s w e e s e T T ¥ Acq Time = 1.04333312(s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 -50.0 40.0 30.0 200 10.0 0 -10. X-Ansie z 30ldeg]
W X_Pulse = 3.36666667 [us]
A N/ ——
% Z e - Irxr_Atn_Noe = 25.996 [dB]
—_
FSRaRI £ HEIRFEE Ad XRLASITIRZLANSS [rerNotee = WALTZ
0w ooen <t SN SN Q oo vy NN =VON— = =0V D | Irr Pwidth = 0.115[ms]
ANRO QY . Yoy oSS SLLNITN NSNS RNO O XD | pecoupling = TRUE
ANSoSSa wvnw CORARNENY OO0 EITNO—0ONNTNNN—00 | Initial Wait = 1[8]
Lot ot vl S e wv Qoo b~~~ O O TITTTAOAOANANANANANNNANAN~ -
— et gttt —
X : parts per Million Carboni3 .
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O ~--- PROCESSING PARAMETERS -~---
dc_balance( 0, FALSE )

O i-Bu O
. - sexp( 0.2[Hzl, 0.0[s] )
Z/\—ﬁ \/\:/ trapezeld( 0fd1, otal, soral, 100181 )
zere 1
- N Ot-Bu fEe( 1, TRUE, TRUE )
z H

machinephase
ppm

Derived from: wml2-110-3_E1H-1-1,3jdf

1H NMR (6g, 400 MHz, CDCl5)

Filename = wml2-110-3_E1H-1-5.jdf
Author = delta
Experiment = single_pulse. jxp
Sample_Id = wml2-110-3
Solvent = CHLOROFORM-D
Creation_Time = 2-0CT-2021 08
Revision Time = 2-0CT-2021 08:
Current_Time = 2-0CT-2021 08:57:46
Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim Units = [ppm]
Dimensiona =X

- Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

9.389766 [T] (400[MHz1)
4.36731904 [s]

X_Domain 1H

X_Freq 399.78219838 [MHz]
X Offset 5 [ppm]

X_points 32768

X _Prescans 1

0.22897343 [Hz}
7.5030012 [kHz}
6.00240096 [kHz]

X_Resolution
X_gweep
X_Sweep_Clipped

L T T T T T R}

abundance

\0 Irr_Domain Proton
< Irr_Freq 399.78219838 [MHz]
53 Irr Offset 5 [ppm]
g8 g Tri_Domain Proton
10 3 o o « Tri_Freq 399.768219838 [MHz]
3 ! Tri_Offset 51
=\ k] hd e 2 Clipped mwmmm_
.60 S e O ° ppe!
Scans 8
EE Total_ Scans 8
n| A - fAA At Relaxation Delay = 5[al
o N L e o e B L I LI o B e e o R B L TR = 24
Temp_Get. = 22.2[4C]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_90_Width = §.47[us]
I X_Acq_Time = 4.36731904[s]
_ __ \/ \/ ; _ﬁ | __f__!/ \ﬁ- ;ﬁ/ ¥_ 1 R X hngTe I 457deg)
X_Atn = 1[aB]
O O 0w Voo 0w N ek S~ nw AN O 0\o o ] =3 -
oo AN NS — o~ —~\O N —\O o0 8&37513 eog-Athe S X_Pulse 3.235[us]
0 & O~ N n T —~=~ ANV V- XY T O S Izr_Mode = Off
N e e nwn = 5 s MM Qo nNY AR < Tri_Mode = Off
~ ~ ©\9v nwnvon <t T onnenen NN N [l =] < Dante_Presat = FALSE

X : parts per Million : Proton
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i Boc~
=r NH
3 i ---- PROCESSING PARAMETERS ----
<4 I O I mc O dc_balance( 0, FALSE )
- . - sexp( 2.0[Hz], 0.0[s) )
1 Z i trapezoid( 0[%], 0[%1, 80[%], 100[%] )
zerofill( 1)
3 : N Ot-Bu ££6( 1, TRUE, TRUE )
o ] - I - machinephase
24 - PPl
] Derived from: wmi2-110-3-13C_E13C_copy3-1-1.3
o] 13C NMR (6g, 100 MHz, CDCls)
<]
] Filename - = wml2-110-3-13C_E13C_copy3-
=~ 1 Author = delta
=3 Experiment = gingle_pulse_dec.jxp
1 Sample_Id. = wm12-110-3-13C
] Solvent = CHLOROFORM-D
1 Creation_Time = 2-0CT-2021 08:43:37
© ] Revision_Time = 2-0CT-2021 09:34:09
= Current_Time = 2-0CT-2021 09:37:30
Data_Format = 1D COMPLEX
Dim_Size = 26214
) 3 Dim Title = Carbonl3
o Dim_Units = [ppm}
Dimensions =X
Site = JNM-ECS400
Spectrometer = DELTA2_NMR
<
=3 Field Strength = 9.389766 [T] (400 [MHz])
X_Acq Duration = 0isl
X_Domain = 13¢C
3 X_Freg = 100.52530333 [MHz]
e 3 X_Offset = 100 [ppm]
(=3 X _Points = 32768
1 X_Prescans = 4
4 X_Resolution = 0.95846665 [Hz]
] X_Sweep = 31.40703518 [kHz]
- X_Sweep_Clipped = 25.12562814 [kHz]
=3 Irr Domain = Proton
1 Irr_Freq = 399.78219838 [MHz]
] Irr_Offset = 5[ppm]
1 Clipped = FALSE
1 Incomplete_Copy = TRUE
® (=3 Scans = 1024
m 1 Total_Scans = 1024
=} 1 h Relaxation Delay = 2[sl
.m o3 ok " Recvr_Gain = 60
k) k| Temp_Get = 24[dc]
B T T T T T T T T T T T e T T T T T [ e T e | X_90_Width = 10.1[us]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 50.0 40.0 300 200 10.0 e Idolae
NG | X_atn = 4.6[dB]
A ) I N [ LEE
il hien L Y, .| Irr_Atn_Dec = 25.996[dB]
C—NOMmo ©R A 85 SRR ARAITTRINLS | 17z atn Noe = 25.996[dB]
NI~ Mmom N <t — <t \O 00O OO A<t ons <t b~ | Irr_Noise = WALTZ
NN A N LA ROV NANNL KW~ |y pyidth = 0.115[ms]
— — — -
SERR88 A48 % T8 FILTORIEEIIINYE |pecouvpling = TRUE
vt et et —
X : parts per Million : Carbonl3
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H NMR (6h, 400 MHz, CDCl5)

=---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s8] )

trapezoid( 0[%], 0[%], 80[%l, 100[%] )
zexofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-156-r.t. ElH-1-1.jdf

abundance

10.0 9.0 8.0 7.0 6.0
00 OO QWO FTOWVEt — o
X =2 IRRISIENTD T
N Ot AWM AQA-n— N O
S §8a885838 &8
00 o IO < <

X : parts per Million : Proton

e L B LA B L L B B B B

4.6908
4.6679
4.6495
463297
1.2480
1.2423
1.2317

18-NOV-2021 08:12:25
18-NOV-2021 08:52:40
18-NOV-2021 08:52:48

Creation_Time
Revision_Time
Current Time

Filename = wml2-156-r.t. ElH-1-4.jdf
Authox = delta

Experiment = single_pulse. jxp

Sample Id = wml2-156-r.t.

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim_Title = Proton

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_ NMR
Field_Strength 9.389766 [T] (400 [MHz])
X_Acq_Duration 4.36731904 [s]
X_Domain 1H

X_Freq 399.78219838 [MHz]
X_offset S [ppm]

X_Points 32768

X_Prescans 1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

X_Resolution
X_Sweep
X_Sweep_Clipped

LT T S T I O I A}

Irr_Domain Proton

Irr_Freq 399.78219838 [MHz]
Irr_Offset 5 [ppm]

Tri_Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans 8

Total Scang 8

Relaxation Delay = 5[s]

Recvr_Gain = 28

Temp_Get = 24.414C]
X_90_width = 6.47[us]
X_Acq_Time = 4.36731904[8]
X_Angle = 45([degl

X _Atn = 1[dB]

X Pulge = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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13C NMR (6h, 100 MHz, CDCl5)

_ w T:

A

N

---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%1, 100[%] )

zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wml2-156-r.t.-13C_E13C-1-1.3jdf

— e e B e R o s e
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X : parts per Million *Carbon13

Filename
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Data_Format
Dim_Size
Dim_Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain

X _Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width
X_Acg_Time
X_Angle
X_Atn

X _Pulse
Irr_Atn_Dec
Irr_Atn_Noe
Irr_Noise
Irr Pwidth
Decoupling
Initial_Wait

[ N ]

wnowwowowow

[ NI S N AR

LI I I I O 'S

wml2-156-r.t.-13C_E13C-1-4
delta
single_pulse_dec. jxp
wml2-156-r.t.-13C
CHLOROFORM-D

18-NOV-2021 08:14:33
18-NOV-2021 09:04:00
18-NOV-2021 09:04:16

1D COMPLEX
26214
Carbonl3
[ppm]

X

JNM-ECS400
DELTA2_NMR

9.389766 [T1 (400 [MHz1)
1.04333312[s]

13c

100.52530333 [MHz]

100 [ppm]

32768

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]
Proton
399.78219838 [MHz]
5 [ppm]

TRUE

1024

1024

21(s]

6C

23.8[dc}
10.1[us]
1.04333312([s]
30[degl
4.6[dB]
3.36666667 [us]
25.996 [dB]
25.996 [dB]
WALTZ
0.115[ms]
TRUE

1ls]l
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2.0

1.0

moo/ZI

O O ~=--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
. sexp( 0.2[Hz], 0.0[s] )
Z/&x—/ ONImC - MMWMMMMW“AHOVH&H. 0[%], 80[%], 100[%] )
Pho.( TN fiell o, meon
Py ppm
0\ O
H NMR (6ia, 400 MHz, CDCls)

Derived from: wml2-92-2-H ElH-1-1.jdf

12-SEP-2021 13:02:31
12-SEP-2021 13:0
12-SEP-2021 13:06:29

Creation_Time
Revision Time
Current_Time

Filename = wml2-92-2-H E1H-1-5.3jdf
Author = delta

N Experiment = single_pulse.jxp
Sample_Id = wml2-92-2-H
Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Proton
Dim_Units = [ppml
Dimensions =X
Site ‘ = JNM-ECS400
Spectrometer = DELTA2_NMR
Field_Strength 9.389766 [T] (400[MHz1)
X_Acg_Duration 4.36731904 {s]

' X_Domain 1H
X_Freq 399.78219838 [MHz]
X_Offset 5 [ppm]
X_Points 32768
X_Prescans

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

X_Resolution
X _Sweep
X_Sweep_Clipped

LT T T T I IO

abundance

Irr_pomain Proton
L Irr _Freq 399.78219838 [MHz]
o Irr_Offset 5 [ppm]
< Tri_ Domain Proton
N Tri_Freq 399.78219838 [MHz]
Tri Offset 5 [ppm]
Clipped FALSE
Scans 8
Total_Scans 8
* Relaxation Delay = 5I[al
L e B e o I T T T T T T Recvr_Gain umpﬁu
Temp_Get = 24[dC]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 90 wiath o 547 [ual
(BRI X_Acq_Time = 4.36731904[s]
AN IUA L A A |
X_Atn = 1[dB]
Q-0 VO g — b4 DOV O I Q =3 N\HGHDD = 3.235[us]
<t —ooWV~ 00NN 00 < o0 (=] WA OO — N N < (=3 —
WSOV OSON on— o< = SO T o NO—~ O S Irr_Mode = Off
NN o NN ] NI AN 5 MR < Tri_Mode = Off
[ N N N N N R R =R - R v tFFFten nen e e < Dante_Presat = FALSE

X : parts per Million : Proton
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13C NMR (6ia, 100 MHz, CDCl5)
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[a]l )

trapezoid( 0[%], 0[%]1, 80[%], 100[%] )
zerofill( 1 )

£££( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-32-2_E13C_copy2-1-1.jdf

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 500 400 300 200 10.0 0 -10.9

FERT
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— ANV O NP Ot ANY — O Nellel < oW <t (=Rl O = o
NOWO W N\D TN OO WV~ D00 OO oo o) o — Nk O— <t
GEEIL 8 3588888 SE 488 ¢ 838 Q5808
—— QAW oW o0 \O O\ 00 00 I~ \O (= =) [l il vy o0 00 N oo~ NI~ I~
r Milfion * Carbon 3

12-SEP-2021 11:13:55
12-SEP-2021 12:20:31
12-SEP-2021 12:20:53

Creation_Time
Revigion Time
Current_Time

Filename = wml2-92-2_E13C copy2-1-4.j
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-92-2

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim_Title = Carbonl3

Dim Units = [ppml

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength = 9.389766([T] (400[MHz])
%_acq Duration = 0[s]

X_Domain = 13¢

X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

Irr Domain Proton

AR owomowmon o auouon

Irr Freqg 399.78219838 [MHz]
Irr Offset 5 [ppm]

Clipped FALSE
Incomplete_Copy TRUE

Scans 1366
Total_Scans 1366
Relaxation Delay = 2[sl
Recvr_Gain = 60

Temp_Get = 24[dc]
X_90_width = 10.1[us]
X_Acq_Time = 1.043333121s]
X_angle = 30[deg]

X_Atn = 4.6[dB]

X _Pulse = 3.36666667 [us]
Irr Atn_Dec = 25.996 [dB]
Irr_Atn_Noe = 25.996[dB]
Irxr_Noise = WALTZ

Irr Pwidth = 0.115[ms]
Decoupling = TRUE
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3.0

2.0

1.0

0

moo/ZI

-=--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[8] )
Z Z nnm@ouou.“: ovﬂwu. 0[%], 80[%]1, 100[%] )
zerofill( 1
Ph - Ot-Bu ££t( 1, TRUE, TRUE )
‘.

machinephase
ppm

O\/ \ mc . Derived from: wml2-104_E1H-1-1.jdf
H NMR (6ib, 400 MHz, CDCl5)

Pilenanie wml2-104_E1H-1-5.3jdf

Author delta

Experiment single pulse.jxp
Sample Id wml2-104

Solvent CHLOROFORM-D

27-SEP-2021 08:54:19
27-SEP-2021 09:42:32
27-SEP-2021 09:42:45

Creation Time
Revision_Time
Current_Time

abundance

Data_Format = 1D COMPLEX
Dim Size = 26214
Dim Title = Proton
Dim_Units = [ppm]
Dimensions =X
Site = JNM-ECS400
Spectrometer = DELTA2_NMR
Field Strength = 9.389766([T] (400[MHz])
X_Acq Duration = 4.36731904I[sl
X_Domain = 1H
X_Freq = 399.78219838 [MHz]
X_Offset = 5[ppm]
X_Points = 32768
X_Prescans =1
X_Resolution = 0.22897343 [Hz]
X_Sweep = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096 [kHz]
Irr_Domain = Proton
Irr_Freq © = 399.78219838 [MHz]
Irr_Offset = 5{ppm]
Tri_Domain = Proton
Tri_Freq = 399.78219838 [MHz]
Tri Offset = 5[ppm]
nuwvbwm = FALSE
Scans =8
Total_Scans = 8
Relaxation Delay = m_m_
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e T e T T T T T T T e e | Reevr_Gain =
Temp_Get = Nu 61dc]
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 96 width C Sitel
—— | A AR A A7 S = =
X_angle = 45[deg]
COTNNN ORI F oo O NV Do T AN —n =3 rae s
EORXNOERSOMm RO X O = AoNNTA FTA I a2gedoe S X _Pulse = 3.235[us]
NNV NOOT N 00O oo \O o0 N—=INTANO o0 N OWVOoOAN—-OO (= Irr_Mode = Off
NNAMANNN—~R W *em nheINg ~ AYIRAR S = Tri Mode = off
Lol ol ol ol ol el Sl S 8 B == o] " T onen N —~——O0O0OQC 0. Uwﬂﬂmlwn.mum.n = FALSE

X : parts per Million : Proton
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: 0.5 0;6 0.7 0.8 0.9 1.0 1.1 1.2

0.4

0.3

moo/ZI

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0{Hz], 0.0[s] )
trapezoid( 0[%1, O[%], 80[%], 100[%] )
Z Z geofiil( 1) ,
£ft( 1, TRUE, TRUE
—.1 . ON wc machinephase
ppm

O\/ i wc Derived from: wml2-104_E13C-1-1.Jjaf
13C NMR (6ib, 100 MHz, CDClj;)

Filename = wml2-104_E13C-1-4.3jdf
Author = delta

Experiment single_pulse dec.jxp
Sample Id wml2-104

Solvent CELOROFORM-D

27-SEP-2021 07:58:59
27-SEP-2021 08:53:14
27-SEP-2021 08:53:32

Creation_Time
Revigion Time
Current_Time

Data_Format = 1D COMPLEX
Dim _Size = 26214
Dim_Title = Carbonl3
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400 [MHz])
1.04333312(s]
13C

Field_Strength
X_Acq Duration
X_Domain

X Freq 100.52530333 [MHz]
X _Offaet 100 [ppm]
X_Points 32768

X_Prescans

4
X_Resolution 0.95846665 [Hz]

E X_Sweep 31.40703518 [kHz]
~ ] X_Sweep_Clipped = 25.125628141kHz]
= Irr_Domain Proton

E Irr Freq 399.78219838 [MHz]

1 Irr Offset 5 [ppm]

] Clipped = FALSE
—t 3 Scans = 1024

o 1] Total Scans = 1024
S
m 1 Relaxation Delay = 2{sl
b i » r_, Recvr_Gain = 60
g o ’ ( ) ) " Temp_Get = 23.7[dc]
E- X_90_width = 10.1[us]
« R n T T T T X_Acq_Time = 1.04333312(s]
_wo o ;oc :o o —moc Hmco :o o Go o Goo :oo Hooo oo o 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.0 mlwnmpn = womrwwmw
\; I X_Pulse = 3.36666667 [usl
N L AR, A RA AN AN R b
M ANNN = nNYTooNn RN QN LOTF QN NHAOY —~FTEQQNANNRD Torpeatioe 7 28,996 1aB]
N ORAND 00— AY OB Fin 8w &~ LT SO AnTTOL Y = WALTZ
QRORDONO —m SN == NS —® ~Dw VO FTELITO AOOHRwWIF—OA Irr_Pwidth = 0.115(ms}
SO = 0o aaveawecoa T QY A FToHaAY ARROAN AR Decoupling = TRUE
FEOEEE S8 ZSARERS 2% FEEC ¥Y F¥YT SNINQSADCE | miasae - il
— — pindy NAAIRA RO BA RA RN
X : parts per Million : Carboni3
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abundance

9.0

2.0 3.0 4.0 5.0 6.0 7.0 8.0
IS

1.0

woo/ZI
O

---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

gexp( 0.2[Hz]l, 0.0[s] )

trapezoid( 0[%1, 0(%], 80[%], 100[%] )
zexofill( 1 )

£££( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-122-3_E1H-1-1.jdf

] (0]

] Z/&._/ Owuwc

i VA : ﬂ

; o— O

TH NMR (6j, 400 MHz, CDCI,)

] =

] b

IH — [ =] o en ]

] S 3 S

= [ S0 9

1 v> AR ] _

,, TTETT YT TryrrreT T LI AN L L L UL L L L L L L B L LR L L B

10.0 9.0 8.0 7.0 6.0 4.0 3.0 2.0 1.0 0
LA L S i L
[V E=] o NN~ OoOWV AN =<t NO NN (=3
0 W) <+ o0 V) en = \O <t I~ O 00— O O OOV N —— O (=3
a M YL NOAA—~0R RN F I YT M S
™~ \O\O vy Tt nen e n.v

X : parts per Million : Proton

13-0CT-2021 08:25:17
13-0CT-2021 08:33:33
13-0CT-2021 08:33:46

Creation_Time
Revigion_Time
Current_Time

Filename = wml2-122-3_ElH-1-4.jdf
Authox = delta

Experiment = gingle_pulse.jxp
Sample Id = wml2-122-3

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim Title = Proton
Dim_Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer =  DELTA2_NMR

Field Strength
X_Acqg_Duration

9.389766 [T] (400 [MHz])
4.36731304[s]

X Domain 1H

X_Freq 399.78219838 [MHz]
X_Offset 5 [ppm]

X_Points 32768

X_Prescans 1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

X_Resolution
X_Sweep
X_Sweep_Clipped

L T A T T O I

Irr_Domain Proton

Irr_ Freq 399.78219838 [MAz]
Irr Offset 5[ppm]

Tri_Domain Proton

Tri_ Freq 399.78219838 [MHz]
Tri_Offset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8
Relaxation_Delay = 5[a]

Recvr_Gain = 26

Temp_Get = 23.5[dc]
X_90_width = 6.47[us]
X_Acq_Time = 4.36731904[s]
X_Angle = 45[degl

X Atn = 1[dB]

X_Pulse = 3.235[us]
Irr_Mode = Off

Txi_Mode = Off

Dante_Presat = FALSE
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abundance

1.1

1.0

TR T TEETE TS TN T E T P U RN ATl FEURR e

0.8 0.9

0.7

0.6

0.5

0.4

0.3

0.2
TR TN N

0.1

moo/ZI

@)

VAz/.&ﬁ u/?o:wc

O\
13C NMR (6j, 100 MHz, CDCl;)

1

PP T W

{

--~- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0([Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-122-3-13C £13C copyl-1-1l.j

L e o B e e L

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 "'80.0 70.0 60.0 50.0 40.0 30.0 Noo

&
e
> ¢

2168.8943
166.7681
£166.7013
o
2156.0035
$:155.8033

£171.4400
£169.1517

@

X : parts per

>
&
X

97.0703

96.9845

79.8604
77.3242
77.0000

76.6854

67.9231 —

59.9426 ——

A

vy
)
[s\|
S
=)
<

~
A
72
7E

48.9588
43.9245
43.8483

28.2402
27.8778

N

o~
—
el
b~
e
N

25.7040
22.7673

10.0 0 -10.

%0
0
N
N
0
—

17.8856

13-0CT-2021 08:27:28
13-0CT-2021 08:39:42
13-0CT-2021 08:40:40

Creation_Time
Revigion Time
Current_Time

Filename = wml2-122-3-13C_EI13C_copyl-
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-122-3-13C

Solvent = CHLOROFORM-D

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppml
Dimensiona =X

Site : = JNM-ECS400
Spectrometer = DELTA2_NMR

Field_Strength 9.389766 [T1 (400 [MHz])

X_Acq_Duration 0(sl

X_Domain 13c

X _Freq 100.52530333 [MHz]
X Offset 100 [ppm]

X Points 32768

X_Prescans

X Resolution
X_Sweep
X_Sweep Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

L R T I R R I N A R A

Irr_Domain Proton

Irr_ Freq 399.78219838 [MHz]
Irr_Offset S {ppm]

Clipped FALSE
Incomplete_Copy = TRUE

Scans 292
Total_Scans 292
Relaxation Delay = 2[sl
Recvr_Gain = 60

Temp_Get = 23.8{4c)
X_90_width = 10.1[us]
X_acq_Time = 1.04333312(s]
X_Angle = 30[deg]

X_Atn = 4.6[dB]
X_Pulse = 3.36666667 [us]
Irr_Atn_Dec = 25.996 [dB]
Irr Atn Noe = 25.996 [dB]
Irr Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE
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abundance

N , Ot-Bu

vAmuo

H NMR (6k, 400 MHz, CDCl5)

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hzl, 0.0[s] )

trapezoid( 0[%], O0[%], 80{%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-166_ E1lH-1-1.jdf

X : parts per Million : Proton

=
=
o
q (= [} — — —
1 S S S e <
4 —_— o — N el
1 N gLF{larfLP
I — I  ——— :
10.0 9.0 8.0 7.0 6.0 5.0 3.0 2.0 1.0 0
N N R Ay A A |
— O < NV I en <t vy <t TOOANN —\OO [
o O o NOANTOANO N—~\O0 00O — O N AWV [=}
~ v o MmO TN I A -V -naAac [=3
N o« O Y 00 oy SO T <
o~ O vy <ttt NnNO N onon O rt o (==}

Filename = wml2-166_E1H-1-5.3jdf
Author = delta

Experiment = single_pulse. jxp
Sample_Id = wnml2-166

Solvent = CELOROFORM-D
Creation_Time = 7-DEC-2021 15:08:01
Revision Time = 7-DEC-2021 15:14:18
Current_Time = 7-DEC-2021 15:14:31
Data_Format = 1D COMPLEX

Dim_Size = 26214

Dim_Title = Proton

Dim Units = [ppm]

Dimensions =X

Site ‘ = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T] (400[MHz])
4.36731904 [a]

Field Strength
X_Acq_Duration

X_Domain 1
X_Freq 399.78219838 [MHz]
X_Offset 5 [ppm}

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]

L I R R I NS R N R ')

Irr_Domain Proton

Irr Freq 399.78219838 [MHz]
Irr Offset 5 [ppm]

Tri Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri Offset 5 [ppn]

Clipped FALSE

Scana 8

Total_Scans 8

Relaxation Delay = 5[s]

Recvr_Gain = 30

Temp. Get = 23.5[dcC]
X_90_width = 6.47[us]
X_Acq_Time = 4.36731904(s]
X_Angle = 45[deg]

X_Atn = 1{d8]

X_Pulse = 3.235([usl

Irr_ Mode = Off

Tri_Mode = Off

Dante_Presat = FALSE
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12

I

1.1

1.0

. 0‘.6 0|.7 0;8 0.9

0.5

0.4

0.3

0.2

N Ot-Bu

S— o
13C NMR (6k, 100 MHz, CDCl5)

-

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0{Hz], 0.0[s] )

trapezoid( 0[%], 01%], 80[%], 100(%] )
zerofill( 1 )

fft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wm12-166-3-13C_E13C-1-1.jdf

abundance

T L

x\
s
~

167.5022
167.3592

8155.9559
G155.7270

8168.7131

Q
g

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 ooo 80.00 70.0 60.0 50.0 40.0 30.0 20.0. 10.0

L e e e L e T B B R B

>

82.3680
82.2154
79.7936
77.3146
77.0000
76.6758
74.5496
74.4924
66.0162——
49.1781 —
44.6301 ——

Filename = wml2-166-3-13C_E13C-1-4.3jd
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-166-3-13C
Solvent = CHLOROFORM-D
Creation_Time = 4-DEC-2021 08:55:13
Revision_Time = 4-DEC-2021 10:14:03
Current_Time = 4-DEC-2021 10:14:22
Data_Format = 1D COMPLEX

Dim_Size = 26214

Dim Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

Site : = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acq Duration

9.389766 [T] (400[MHz])
1.043333121(s]

X_Domain 13¢
X_Freq 100.52530333 [MHz]
X_Offset 100 [ppml

X_Points 32768

X_Prescans
X_Resolution
X_Sweep.
X_Sweep_Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]

L T I O T T O

Irr_Domain Proton
Irx_Freq 399.78219838 [MHz]
Irz Offset 5 [ppm]

Clipped FALSE

Scans 1601
Total_Scans 1601
Relaxation Delay = 2[s]
Recvr_Gain =.60

Temp_Get = 23.8[dC]
X_90_wWidth = 10.1[usl)
X_Aeq_Time = 1.04333312[g]
X_angle = 30[degl

X_Atn = 4.6[dB]
X_Pulse =.3.36666667 [us]
Irr_Atn Dec ='25.996 [aB]
Irr_Atn_Noe = 25.996 [dB]
Irr Noise = WALTZ
Irr_Pwidth = 0.115[ma]
Decoupling = TRUE

Initial Wait = 1[s]
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abundance

24.0

_._mz\/_ﬂz -~ >0t-Bu e —————

- dc_balance( 0, FALSE )
O - gexp( 0.2[Hz], 0.0([sl )
trapezoid( 0[%], O[%], 80([%], 100[%] )
zerofill( 1 )

H NMR (7, 400 MHz, CDCl5) Eevl 3 . o )
ppm
Derived from: §HN|_.QNIN:.—.,|H|H.H._Qm

220

20|.O

S ]
00
-]
S
A Filename - wml2-172 E1H-1-5.3df
1 Author = delta
E o Experiment = single_pulse.jxp
o] Sample_Id = wml2-172
< Solvent = CHLOROFORM-D
— ] Creation_Time = 6-DEC-2021 09:56:21
] Revigion_Time = 6-DEC-2021 09:56:08
E Current_Time = 6-DEC-2021 09:56:22
<1
S ) Data_Format = 1D COMPLEX
7 Dim_Size = 26214
1 Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X
site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength 9.389766[T] (400[MHz])

e X_Acq Duration = 4.36731904[s]
© X_Domain = 1H
3 X_Freq = 399.78219838 [MHz]
E X_Offset = 5[ppm]
o 3 X_Points = 32768
<] X_Prescans =1
1 X_Resolution = 0.22897343 [Hz]
A X_Sweep = 7.5030012 [kHz]
1 = X_Sweep_Clipped = 6.00240096 [kHz]
< N - Irr_Domain = Proton
7 = Irr Freq ~ 399.78219838 [MHz],
9 Irr_Offset = 5[ppm]
- Tri_Domain = Proton
o] - i ~ Tri_Freq = 399.78219838 [MHz]
2 A = Tri_Offset = 5[ppml
RF |\|m [\!WU/ HN \N ] Clipped = FALSE
3 Scans =8
B &r _ Total_Scans =8
o A m .&. ) Relaxation_Delay = 5[sl
e LA s I o e o - T . Recvr_Gain = 30 e
Temp_Get = 24.8[dC
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X 80 width T tes
X_Acq_Time = 4.36731904 [s]
A AL L LN | R
X _Atn = 1[dB]
28 2 RNAQD o« R 952 =3 X_Pulse = 3.235[us]
<N 0 A~ N> fan] — [l (=3 Irr_Mode = Off
s q N Y i < tea < Tri_Mode = Off
Ll A B Al N — < Dante_Presat = FALSE

X : parts per Million : Proton
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abundance

0.6 0.7

0.5

0.4

0.2 0.3

0.1

ITEEENTERI SRR RUERENE RN

I

13C NMR (7, 100 MHz, CDCl;)

---- PROCESSING PARAMETERS ----
dc_balance{ 0, FALSE )

sexp( 2.0[Hz], 0.0(s] )

trapezoid( 0[%]1, 0[%], 80[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml2-172-13C_E13C-1-1.3jdf

Y

g

A

72.2409
71.6688

X : parts per Milffon : Carbon13

81.8245
77.3146

77.0000

-

76.6854

48.1865——

44.3631 ——

27.9160 —

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 700 600 50.0 40.0 300 200 10.0

/)

18.5912——

0-104

Filename = wml2-172-13C_E13C-1-3.3jdf
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml2-172-13C
Solvent = CHLOROFORM-D
Creation Time = 6-DEC-2021 09:58:29
Revigion_Time = 6-DEC-2021 10:20:09
Current_Time = 6-DEC-2021 10:20:24
Data_Format = 1D COMPLEX

Dim_Size = 26214

Dim_Title = Carbonl3

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2 NMR

9.389766 [T] (400 [MHz])
1.04333312([a]

Field_Strength
X_Acq_Duration

X_Domain 13¢
X_Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X Prescans 4

X _Resolution 0.95846665 [Hz]

L O T T T I ST T}

X_Sweep 31.40703518 [kHz]
X_Sweep_Clipped 25.12562814 [kHz]
Irr_Domain Proton

Irr Freq 399.78219838 [MHz],
Irr Offset 5 [ppml

Clipped FALSE

Scans 512

Total_Scans 512

Relaxation Delay = 2[al '
Recvr_Gain = 60

Temp_Get = 24.8[dc]
X_90_Width = 10.L[us] °
X_Acq_Time = 1.04333312[s]
X_Angle = 30{degl

X _Atn = 4.6[dB]

X _Pulse = 3.36666667 [us]
Irr Atn_Dec = 25.996 [dB]
Irr_Atn_Noe = 25.996 [dB]

Irr Noise = WALTZ

Irr_ Pwidth = 0.115[ma]
Decoupling =. TRUE

Initial _Wait =.1[sl
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abundance

5.0 6.0 7.0 8.0 9.0 100 11.0 120

4.0

3.0

2.0

1.0

0

~~=-- PROCESSING PARAMETERS ----
dec_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%l, 0[%], 80[%1, 100[%] )

Zzexofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm

Derived from: wm12-202_E1H-1-1.3df

o) o}

m Cb H/\kﬁ n/\:/

3 VAN

PN Y Y N Y o

o - o *

TH NMR (8, 400 MHz, CD;0D)

rs

3 v

] =

= [=)) < (=2 o

] < d _ran s ]

b LN |

T T T T T LA L UL L L L [N L L L L B B

10.0 9.0 8.0 7.0 5.0 4.0 3.0 2.0 1 0
OO\ N NS 00N\ O\ o on TV 0 N OW AN <t O~ <
O T N rd vt v O O Q) 0O~ 00 TN O —mO OO <t 00 \O N — (=}
Ammanmnnaa N S AN &R nAaaadN YA mm =3
[ ol i N A N o o vy < <<t nen eneneneonon et et et et nw

X : parts per Million : Proton

Filename
Author
Experiment
Sample_Id
Solvent
Creation Time
Revision Time
Current_Time

Data_Format
Dim Size
Dim_Title
Dim_ Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq Duration
X_Domain
X_Freqg

X _Offsget

X Points
X_Prescans

X _Resolution
X_Sweep

X Sweep_Clipped
Irr_Domain
Irr_Freq

Irr Offset-
Tri_Domain
Tri_Freq
Tri_Offset
Clipped

Scans
Total_Scans

!

1

Relaxation Delay
Recvr_Gain
Temp_Get
X_90_width

X Acq Time
X_Angle
X_Atn
X_Pulse

Irr Mode
Tri_Mode
Dante_Presat

LTI IR Y

[T B T ]

E R TR R N R R T

[ A A R

wml2-202 E1H-1-5.3jdf
delta
single_pulse.jxp
wml2-202
METHANOL-D4
21-JAN-2022 15:33:38
21-JaN-2022 15:
21-JAN-2022 15:

1D COMPLEX
26214
Proton
[ppm]

X

INM-ECS400
DELTAZ_NMR

9.389766 [T] (400 [MHz])
4.36731904[s]

18

399.78219838 [MHz]
5 [ppm}

32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399.78219838 [MHz]
5 [ppm]

Proton
399.78219838 [MHz]
5 [ppm]

FALSE

8

8

5[sl

28
22.9(dcl
6.47 [usl
4.36731904([s]
45 [degl
1[as]
3.235(us]
Off

Off
FALSE
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2l 1

001020304 0506070809 1011121314 1516 1.7 1.8 1.9 2.0 2.1

)

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%1, 0[%], 80[%], 100[%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

3¢ z_<__~ (8,100 _<__._N, CD;0D) .

Derived from: wml12-202-13C_E13C-1-1.jdf

Z \/—‘j /¥_/ Z \/—.,_\ Z /\—ﬁ O ~.. wC wmwwwwww.mwwmw%mmwwmmzmemww ....\

21-JAN-2022 15:37:52
21-JAN-2022 15:59:20
21-JAN-2022 15:59:45

Creation_Time
Revision_Time
Current_Time

Filename = wml2-202-13C_E13C-1-3.jdf
Author = delta

N Experiment = single_pulse dec.jxp
Sample_Id = wml2-202-13C
Solvent = METHANOL-D4

IS R BT e

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim _Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

9.389766 [T]1 (400 [MHz})
1.04333312[s]

Field_Strength
X_Acq_Duration

| S NS SRS N

X_Pomain 13c

X Freq 100.52530333 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X_Prescans 4

X_Resolution 0.95846665 [Hz]

31.40703518 [kHz]
25.12562814 [kHz]

X_Sweep
X_Sweep_Clipped

[ R T R I I R S A

abundance

1 Irr_Domain Proton
E Irr_Freq 399.78219838 [MHz]
1 Irr Offset 5 [ppm]
] Clipped TRUE
- Scans 512
] Total Scans 512
E ) Relaxation Delay = 2[s
] _: [ _ Recvr_Gain = 60
] Temp_Get = 23.4[dc]
X_90_width = 10.1[us]
I o A e B B B L T T T  X_Acq_Time = 1.04333312(s)
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 300 200 100 0 -10. X Aste = 30ideg]
X_Pulse = 3.36666667 [usl
Irx_Atn Dec = 25.996 [dB]
Irr_Atn Noe =25.996 [dB]
= BRI o m m m % 8 L 2 S Irr_Noise" = WALTZ
Q- 00 N o S\O — o [ o0 o Irx_Pwidth = 0.115[ma]
Snan — S Yo 0 0 - A Decoupling = TRUE
LedR 2 PR ] Q S X = Initial Wait = 1Isl
— e — e —
X : parts vangﬁou Carbonl13 .

A
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1.0 2.0 3.0 40 50 6.0 7.0 80 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0

abundance
0

o

0]
H H
; Z/.\:/O t-Bu -~ PROCESSING PARAMETERS ----

dc_balance( 0, FALSE )

I z sexp( 0.2[Hz], 0.0[s] )

o O = trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1 )
££t( 1, TRUE, TRUE )

H NMR (9, 400 MHz, CD;0D)

Derived from: wml3-6_ElH-1-1.3df

.

| EFININT TNV AP IV OTITINE AT AT A

2-FEB-2022 15:16:27
2-FEB-2022 15:17:22
2-FEB-2022 15:17:41

Creation_Time
Revigion_Time
Current_Time

Filename = wml3-6_E1H-1-4.jdf
Author = delta
Experiment = single_pulse.jxp
Sample_Id = wml3-6

7 Solvent = METHANOL-D4

] Data_Format = 1D COMPLEX
- Dim Size = 26214
b Dim_Title = Proton
] Dim_Units = [ppm]
7 Dimensions = X
q site = JNM-ECS400
4 Spectrometer = DELTA2_ NMR
1 Field_Strength = 9.389766(T] (400 [MHz])
] — X _Acq Duration = 4.36731904[s]
7 = X_Domain = 1K
1 hal X _Freq = 399.78219838 [MHz]
4 X_Offget = 5[ppm]
3 X_Points = 32768
b X_Prescans =1
1 X_Resolution = 0.22897343 [Hz]
| X_Sweep = 7.5030012 [kHz]
1 X_Sweep_Clipped = 6.00240096 [kHz]
4 Irr_Domain = Proton
7 Irr_Freq = 399.78219838 [MHz]
1 Izrx_Offset = 5[ppm]
Txi_Domain = Proton
7 -~ — o0 . Tri_Freq = 399.78219838 [MHz]
1 S S Tri_Offset = 5[ppm]
] ~ 0 e Clipped = FALSE
7 Scans =8
1 b Total_Scans =8
] _ _ Relaxation Delay = 5(s]
e B B T T T Recvr_Gain =30
Temp Get = 23.8[dC]
10.0 9.0 8.0 7.0 6.0 5.0 . . 20 1.0 0 |Temefer = 23,8101
&k\\\ k \\7 X _Acq Time = 4.36731904[s]
N X_Angle = 45[deg]
S SO AN o~ o == < oo — o Eaen = llasl
SYRERATI8TATE88IR AR S X _Pulse = 3.235[usl
o OoFTnAhA T = OO oo~ (=3 Irr_Mode = Off
NMNANNANRBREV VN6 I oo S} Tri Mode - Off
T NN NN NN neen — S Dante_Presat - FALSE

X : parts per Million : Proton
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abundance
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ao NMR (9, 100 _<__._N_ CD;0D)

1]

---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )

sexp( 2.0[Hzl, 0.0[s] )

trapezoid( 0[%], 0I%], 80[%], 100(%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml3-6-13C_E13C-1-1.jdf

Lt e e O T LR L B

T

T

190.0 180.0 170.0 160.0-150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 qoo moo moo 40.0 30.0

X : parts per

82.7525

>

49.6388
49.4291
28.1860 —

49.2193

49.0000

48.7902
48.5805

48.3612

20.0 10.0

>_

17.7456
17.5263

0 -10.

2-FEB-2022 15:18:37
2-FEB-2022 15:40:07
2-FEB-2022 15:40:56

Creation_Time
Revigion Time
Current_Time

Filename = wml3-6-13C_E13C-1-3.jdf
Author = delta

Experiment = gingle_pulse_dec.jxp
Sample_Id = wm13-6-13C

Solvent = METHANOL-D4

Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim_Title = Carbonl3
Dim_Units = [ppm]

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTAZ_NMR

Field Strength = 9.389766[T] (400[MHz])
X_Acq Duration . = 1.04333312[sl
X_Domain = 13¢C

X _Freq = 100.52530333 [MHz]
X _Offset =100 [ppm]

X _Points = 32768

X_Prescana =4

X_Resolution = 0.95846665[Hz]

X _Sweep = 31.40703518 [kHz]
X_Sweep_Clipped = 25.12562814 [kHz]
Irr_Domain = Proton

Irr_Freq = 399.78219838 [MHz]
Irr Offset = 5[ppm]

Clipped = TRUE

Scans = 512

Total_Scans = 512

Relaxation Delay = 2[sl

Recvr_Gain = 60

Temp_Get = 23.8[dc]
X_90_Width = 10.1[us]
X_Acq_Time = 1.04333312(s]
X_Angle = 30[degl

X _Atn = 4.6[dB]

X_Pulse = 3.36666667 [us]
Irr_Atn_Dec = 25.996 [dB]
Irr_Atn_Noe = 25.996 [dB]

Irr Noise = WALTZ

Irr_Pwidth = 0.115{ms]
Decoupling = TRUE
Initial_Wait = 1[s]
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30.00

---- PROCESSING PARAMETERS ----

de balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[8] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1)

£ft{ 1, TRUE, TRUE )

machinephase

ppm

Derived from: wml3-

7-2_E1H-4-1.jdf

] woo/ZI

] O

] (0] H O
VAZ/..¥_/Z\J_\Z/”¥_/Z\/
] : H o : H

] o~

TH NMR (10, 400 MHz, CD
00 9.0 8.0 7.0 6.0 5.0

X : parts per Million : Proton

4.0

4.6445
4.6302
42659
4.2550
3.9475

~——

3.8896-7~

7z

3.8558
3.3186
3.3146
3.3100
3.3060

3.0

7

2.0

L e B P L R L A R S A N L R N DL A N A A

1.0

Filename
Author
Experiment
Sample_ Id
Solvent
Creation Time
Revision_Time
Current_Time

W owown o

Data_Format
Dim_Size
Dim_Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset
Tri_Domain
Tri_Freg
Tri_Offset
Clipped

Scans
Total_Scans

T A A A )

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_width
X_Acq_Time
X_Angle
X_Atn
X_Pulse

Irr_ Mode
Tri_Mode
Dante_ Presat

W wow o wwou o oun

wml3-7-2_E1H-4-4.jdf
delta
single_pulse.jxp
wnl3-7-2
METHANOL-D4
5-FEB-2022 10:33:35
5-FEB-2022 10:32:52
5-FEB-2022 10:33:10

1D COMPLEX
26214
Proton
[ppm]

X

JNM-ECS400
DELTA2_NMR
\

9:389766[T] (400 (MHz])
4.36731904 [s]

1H

399.78219838 [MHz]
5 [ppm]

32768

1

0.22897343 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proton
399.78219838 [MEz]
5 [ppm}

Proton
399.78219838 [MHz]
5 [ppm]

FALSE

8

8

58l

24

23.6[4c]

6.47 [us]
4.36731904 [s]

3.235[usl]
Off

Off
FALSE
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~=-- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hzl, 0.0[s] )
N Z trapezoid( 0[%], 0[%l, 80[%l, 100[%I )
zerofill( 1 }
z\/_ﬂ \/:\ Ot-Bu SO
machinephase

ppm

O\
Derived from: wml3-7-2-13C_E13C-4-1.jdf

13C NMR (10, 100 MHz, CD30D)

5-FEB-2022 10:35:42
5-FEB-2022 10:56:52
5-FEB-2022 10:57:26

Creation_Time
Revision Time
Current_Time

Filename = wml3-7-2-13C _E13C-4-3.jdf
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml3-7-2-13C

Solvent = METHANOL-D4

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppml
Dimensions =X

Site = JNM-ECS400 .
Spectrometer =

DELTA2_NMR
|

Field_Strength
X_Acq_Duration

9.389766 [T] (400 [MHz])
1.04333312[g]

X_Domain 13¢C

X Freq 100.52530333 [MHz]
X_Offaet 100 [ppm]

X_Points 32768

X_Preacans

X Resolution
X_Sweep
X_Sweep_Clipped

4

0.95846665 [Hz]
31.40703518 [kHz]
25,12562814 [kHz]

[ T R O I R A R T

0 0102030405060708¢091011121314 151617 1.8 19 20 2.1 2223

abundance

Irr_Domain Proton
Irr_Freg 399.78219838 [MHz]
- Irr Offset 5 [ppm]
Clipped FALSE
E Scans 512
Total_Scans 512
— . Relaxation_Delay = 2[sl
; & _. ? : Recvr_Gain - 60
_ Temp_Get = 22.7[dcC]
X_90_width = 10.1[us]
T T e —_ T ] X_Acq_Time = 1.04333312[s]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 700 60.0 500 400 30.0 200 100 0 -10.q X ansle 7 30Ldest
X _Pulse = 3.36666667 [us}
\\\ // _ 7 \ / _ 7 \/ // / Izrr_Atn_Dec = 25.996 [dB]
L4 ama o © ~ <« 60 55 =~ & o n Irr_Atn Noe = 25.996[dB]
] = m8wmm; Irr_Noise = WALTZ
=] =,
a2s83 8 & JE 8 & 333 3853 Trr_pwldch - 0.115[na]
Mmoo —o X < o S & Aonrn S a9 Decoupling = TRUE
0 00 00 00 0 00 W) N I~ i =
CRER8 & R 55 3 8 e SESES R Initial Wait = 1lsl
et e e
X : parts per Million : Carbon13 .
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HoN
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H NMR (11, 400 MHz, D,0
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\\
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OH

4

6.01

)

~---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz]l, 0.0[s] )

trapezoid( 0{%], 0[%], 80[%]1, 100[%] )

zerofill( 1 )

£ft( 1, TRUE, TRUE )

machinephase
ppm

2

Derived from: wml3-24-#m2 EI1H-1-1.3df °

L et

10.0 9.0

T

8.0 7.0 6.0

X : parts per Million : Proton

L B e

3.0 2.0

L e S L e

1.0

N

\

1.3386
1.3203
1.3008

Filename = wml3~24~1-2_RiH-1-4,jdf
Author = delta

Experiment = gingle_pulse.jxp
Sample_Id = wnl3-24-1-2

Solvent = D20

Creation_ Time = 26-FEB-2022 10:43:27
Revigion Time = 26-FEB-2022 10:43:01
Current_Time = 26-FEB-2022 10:43:37
Data_Format = 1D COMPLEX

Dim_Size = 26214

Dim_Title = Proton

Dim Units = [ppm]

Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acg_Duration

9.389766[T] (400 [MHz])
4.36731904 [s]

X_Domain 1K

X _Freg 399.78219838 [MHz]
X _Offset 5 [ppm]

X_Points 32768

X_Prescans 1

X Resolution
X_Sweep
X Sweep Clipped

L O R O T I B I B '}

0.22897343 [Hz]
7.5030012 [kHz)
6.00240096 [kHz]

Irr_Domain Proton

Irr_ Freq 399.78219838 [MHz]
Irr_Offset 5[ppml

Tri Domain Proton

Tri_Freq 399.78219838 [MHz]
Tri Qffset 5 [ppm]

Clipped FALSE

Scans 8

Total_Scans 8
Relaxation_bDelay = 5[a]

Recvr_Gain = 26

Temp: Get = 23.1{dc]
X_90_width = 6.47[us]
X_Acq_Time = 4.36731904([s)
X_Angle = 45[deg]

X_atn = 1[dBl

X_Pulge = 3.235[us]
Irr_Mode = Off

Tri_Mode = Off

Dante Presat = FALSE

S250



abundance

1.7

1.1 1.2 1|.3 1|.4 1|.5 1.6
N N N M|

04 05 06 07 08 09 1.0

01 02 03

FETENE AR |

0

I

PEFEFE ENUFINI S EPATEIN S I ETA A EAATEr A

HoN

¢ o
IZ/\:/Z\J_\

HO—

i

O
_I_
N
oy o

13C NMR (11, 100 MHz, (CD5),SO)
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i
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-~--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp{ 2.0[Hz], 0.0[a] )

trapezoid( 0[%], 0[%], 80[%], 100([%] )
zerofill( 1 )

££t( 1, TRUE, TRUE )

machinephase
ppm :

Derived from: wml3-20-13C_E13C-1-1,jdf

L S L M o e e o

190.0 180.0 170.0 160.0 150.0 Koo_wooﬁoo:oouooc cco moo qco moo moo aoo wco woo Hoc

X : parts per

===\

61.6402
55.6430
48.5397
47.5481
42,1515
41.6939
40.1493
39.9395

39.7298
39.5200
39.3102

39.1005
38.8907
30.7482

&

17.924
17.228

Creation_Time

18-FEB-2022 11:43:00
18-FEB-2022 12:30:36

Filename = wml3-20-13C_E13C-1-4.jdf
Author = delta

Experiment = single_pulse_dec.jxp
Sample_Id = wml3-20-13C

Solvent = DMSO-D6

Revigion_Time
Current_Time

18-FEB-2022 12:31:04

Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =X

Site = JNM-ECS400
Spectrometer = DELTA2_NMR

Field Strength
X_Acq_Duration

9.389766 [T]1 (400 [MHz])
1.04333312([a]

X_Domain = 13¢
X_Freq = 100.52530333 [MEz]
X_0ffset =100 [ppm}
X_Points = 32768
X _Prescans =4
X Resolution = 0.95846665 [Hz]
X _Sweep = 31.40703518 [kHz]
X Sweep_Clipped = 25.12562814 [kHz]
Irr_Domain = Proton
Irr Freq = 399.78219838 [MHz]
Irr Offset = 5(ppm]
Clipped = TRUE
Scans = 1024
Total_Scans = 1024
Relaxation Delay = 2[s]
Recvr_Gain = 60
Temp_Get = 23.9[dC]
X_90_width = 10.1[us]

T X Vnﬁlﬂ.u._nm = 1.04333312[s]

- X_angle = 30[degl

0-10.0 X_Atn = 4.6[dB]
X_Pulse = 3.36666667 [usl
Irr_Atn Dec = 25.996 [dB]
Irr_Atn_Noe = 25.996[dB]
Irr_Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE
Initial_Wait =

18]
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