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General information

'H-, 3C-, and ""F-NMR were recorded with JEOL JMN ECS400 FT NMR, JNM ECA600 FT NMR or Bruker AVANCE II
("H-NMR 400, 600 or 700 MHz, '*C-NMR 100, 150 or 175 MHz, ’F-NMR 565 MHz.) '"H-NMR spectra are reported as
follows: chemical shift in ppm relative to the chemical shift of tetramethylsilane (TMS) at 0 ppm, integration, multiplicities
(s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet), and coupling constants (Hz). *C-NMR spectra reported in
ppm relative to the central line of triplet for CDCl3 at 77 ppm. CF3;CO>H was used as an external standard or
hexafluorobenzene (CsFs) was used as an internal standard for ’F-NMR. FT-MS spectra were obtained with LTQ Orbitrap
XL (Thermo Fisher Scientific). ESI-MS spectra were obtained with JMS-T100LC (JEOL). Optical rotations were measured
with JASCO P-1030 polarimeter. HPLC analyses were performed on a JASCO HPLC system (JASCO PU 980 pump and UV-
975 UV/Vis detector) using a mixture of hexane and 2-propanol as eluents. FT-IR spectra were recorded on a JASCO FT-IR
system (FT/IR4100). Column chromatography on SiO, was performed with Kanto Silica Gel 60 (63-210 um). Commercially

available organic and inorganic compounds were used without further purification.

Optimization of reaction conditions

Table S1. Screening of reaction temperature?®.

H V cat. (R,,S)-4a
O N . HO (10 mol%)
HO O CI,CHCHC,, air
temp., time
1a 2a (1.0 equiv)
3aa V cat. (R,,S)-4a
entry temp. (°C)  time (h) yield (%)°  er®
1 10 24 53 70:30
2 20 48 69 70:30
3 30 48 81 69:31
4 40 48 91 66:34
5 50 48 90 61:39

The reaction of 1a (0.05 mmol) and 2a (0.05 mmol) with 10 mol% of
(Ra,S)-4a (0.005 mmol) was carried out in CLLCHCHCI, (0.5 mL) at
30 °C under air (I atm). Pyields were determined by 1H NMR
spectroscopy using 1,3,5-trimethoxybenzene as an internal standard.

‘ers were determined using HPLC (DAICEL CHIRALPAK TA).
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Table S2. Screening of mononuclear vanadium complexes.

H V cat. N
N HO (10 mol%)
-0 g
HO Q CLCHCHCL, air o)
30°C,24-48 h
1a 2a (1.0 equiv)

76%, 73:27 er 66%, 70:30 er 88%, 77:23 er

{-Bu
SN
O o
o0
O OH

90%, 60:40 er 87%, 63:37 er

84%, 71:29 er 80%, 74:26 er
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Table S3. Screening of reaction solvent.

H (R, S)-4f " O SN\
O o Sy
o~ P Oy
1a 2a (1 equiv) ‘

3aa Me (Ra.S)-4f
entry Solvent Time (h) NMR yield (%) er
1 CHxCl, 24 92 81:19
2 CHCl3 24 69 80:20
3 CCly 24 57 78:22
4 CICH,CHCl 24 78 81:19
5 CL,CHCHCI, 24 >95 82:18
6 CLC=CCl, 24 67 80:20
7 PhCl 24 81 80:20
8 Toluene 24 79 79:21
9 0-xylene 24 77 79:21
10 m-xylene 24 72 79:21
11 p-xylene 24 79 81:19
12 Mesitylene 24 79 80:20
13 THF 48 20 88:12
14 2-MeTHF 48 59 76:14
15 MTHP? 48 59 85:15
16 1,4-dioxane 48 40 92:8
17 1,4-dioxane 96 74 91:9
18 Et,O 48 49 74:26
19 i-Pr20 48 15 78:22
20 DME" 48 27 77:23
21 CPME® 48 >95 79:21
22 MTBE* 48 66 77:23
23 EtOAc 48 71 84:16
24 Acetone 48 40 85:15
25 MeCN 48 68 81:19
26 MeOH 48 9 58:42
27 H>O 72 9 58:42
3MTHP = 4-Methyltetrahydropyran. PDME = 1,2-Dimethoxyethane. “CPME = Cyclopentyl Methyl Ether. ‘MTBE =
Methyl tert-Butyl Ether.
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Table S4. Screening of concentration.

H (Ra,S)-4f
O N . HO (10 l.nol%)
e, e
1a 2a (1 equiv)
entry C (M) NMR vyield (%) er
1 0.05 61 91:9
2 0.1 74 91:9
3 0.2 80 87:13
Table S5. Screening of additive.
H (Ra,S)-4f
O N . Ho (10 n?c-)l%)
HO 1 ,4-di:)?:rlltlev(eo. 1M)
1a 2a (1 equiv) air, 30 °C, 96 h
entry Additive amount of additive NMR yield (%) er
(equiv)
1 None - 74 91:9
2 AcOH 1.0 77 91:9
3 AcOH 2.0 70 87:13
4 AcOH 5.0 74 81:19
5 AcOH 10.0 83 76:24
6 PhCOOH 0.5 85 90:10
7 TMSC1 0.5 20 58:42
8 LiCl 0.5 85 93:7
9 LiCl 1.0 84 93:7
10 LiCl 2.0 84 93:7
11 LiCl 2.5 83 937
12 LiCl 3.0 85 94:6
13 LiCl 5.0 84 94:6
14 LiCl 10.0 78 94:6
15 LiBr 1.0 82 91:9
16 LiClO4 1.0 77 87:13
17 Mg(ClO4)2 1.0 63 88:12
18 NH4Cl 3.0 75 91:9
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Table S6. Screening of additive.

ssa gl
HO O B

CO,Me

V cat.
(10 mol%)

Ho' T\ 'CO,Me
solvent (0.1 M), air 11O ‘ 2

temp., time
“ .51ec<|quiv) F 7 8 F
entry solvent temp. (°C) V cat. time (h) additive yield (%) er dr
(3.0 equiv)

1 1,4-dioxane | 30 (Ra,S)-4f 96 LiCl 52 49:51 —

2 1,4-dioxane | 50 (Sa,5)-4a 24 — 34 64:36 10:1
3 PhCl 30 (Sa,5)-4a 24 — 70 91:9 10:3
4 PhCl 50 (Ra,S)-4f 24 — 48 92:8 —

5 PhCl 50 (Sa,5)-4a 24 LiCl 20 81:19 10:1
6 PhCl 50 (Sa,5)-4a 24 — 78 90:10 >20:1
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Mechanistic studies

H (Ra,S)-4f

/

O HO (10 mol%)
+
Ho LiCl (3.0 equiv)
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Figure S1. Reaction profile (Red makers = standard conditions. Blue markers = added 0.5 equiv of hetero-coupling product
3fa).
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Figure S2. 'V-NMR chart of V cat. (R,,S)-4f in 1,4-dioxane at room temperature.

t-Bu

HRMS (ESI): calcd for CagH34NNaOgV:
miz 650.1723 [M + NaJ*, found 650.1724.

Figure S3. Mass result of V cat. (R,,S)-4f in CHCI3 and one drop of MeOH.

HRMS (ES') calcd for C72H63N2N3012V2:
miz 1277.3549 [M + NaJ*, found 1277.3560.
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Table S7. Product ee vs. catalyst ee.

H
H (RaS)-4f N
N HO (10 mol%) O
o, 10 ()
HO LiCl 3.0 equiv)  HO
1,4-dioxane (0.1 M) Oe
1a 2a (1eq) air, 30°C, 96 h
3aa

entry ee of (Ra,S)-4f (%) ee of 3aa (%) NMR yield (%)
1 16 14 79
2 38 30 73
3 58 48 72
4 77 62 75
5 100 (Ra,S) 88 (R) 85
100
/’f*
80 '

—~ = rd .

° 60 /

o P

@ 40 |

O /,/”
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Figure S4. Product ee vs. catalyst ee.
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Figure S5. CV experiments.
Experimental procedures
Synthesis of coupling precursor 1 and 2
H H
N BBr; (2.0 equiv) |
Meo" s HO"
rt,2 h
S$1 1a

9H-carbazol-3-ol (1a)"

1a was prepared following the method described by Fujioka." Product 1a was obtained in 92% yield as a brown solid

'"H NMR (400 MHz, (CD3),CO): 6 10.06 (s, 1H), 8.03 (d, J = 7.6 Hz, 1H), 7.93 (s, 1H), 7.56 (d, J = 2.3 Hz, 1H), 7.47 (d, J
= 8.5 Hz, 1H), 7.38-7.34(m, 2H), 7.13 (ddd, J = 8.5, 7.6, 0.9 Hz, 1H), 7.00 (dd, J = 8.5, 2.3 Hz, 1H).

PA(OAC), (2 mol%)

0N PPh; (2.5 equiv) H H
K,COj3 (3.0 equiv) N BBr; (2.0 equiv) N
* Br Me ) ] O O
MeO B(OH), o-dichrolobenzene (0.5 M) MeO Q Me CH,Cl, HO Q Me
s2 s3 reflux, overnight rt,2h
S4 1b

7-Methyl-9H-carbazol-3-ol (1b)?

S4 was prepared according to the literature procedure.® The mixture of 1-bromo-4-methyl-2-nitrobenzene (S2) (500 mg, 2.31
mmol), (3-methoxyphenyl)boronic acid (S3) (457 mg, 3.01 mmol), Pd(OAc), (10 mg, 5.79 mmol), PPh3 (1.52 g, 5.79 mmol),
K>CO; (640 mg, 4.63 mmol) and 0-DCB (4.6 mL). The mixture was heated at 180 °C (oil bath temperature) for overnight,
the reaction mixture was allowed to cool to ambient temperature. The reaction mixture was filtered through a pad of celite
and the resulting liquor was concentrated under vacuum. The crude product was purified by silica column chromatography to
afford 6-methoxy-2-methyl-9H-carbazole (S4). A subsequent deprotection of methyl group was performed following the
procedure for preparation of compound 1a to give 7-methyl-9H-carbazol-3-ol (1b) in 24% overall yield in 2 steps as a white

solid.

'H NMR (400 MHz, (CD3),CO): § 9.90 (s, 1H), 7.89 (d, J = 7.8 Hz, 1H), 7.56 (d, J = 0.9 Hz, 1H), 7.50 (d, J = 2.8 Hz, 1H),
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7.32(d,J = 8.7 Hz, 1H), 7.27 (s, 1H), 6.98-6.94 (m, 2H), 2.49 (s, 3H).
13C NMR (100 MHz, (CD3),CO): 9 151.4, 142.1, 135.7, 135.0, 124.6, 121.4, 120.32, 120.29, 114.9, 111.7, 111.4, 105.4, 21.8.
found 198.0908.

HRMS (APCI): caled for C13H2NO: m/z 198.0919 [M + H]',

IR (KBr): 3498, 3399, 3271, 3029, 1493, 1458, 1445, 1188, 809, 442 cm’".
mp: 142-144 °C (white solid).

ArB(OH), (3.0 equiv)
Pd(PPhs), (10 mol%)

H
O N K,COs (3.0 equiv) O BBrs (2.0 equiv) O
MeO O DMF/H,0 (8/1) MeO O CH,Cl; HO O
80°C, 4 h i, 2h

S5

Br

S6 (Ar = Ph)
S7 (Ar =4- FCGH4)

1c (Ar = Ph)
1d (Ar = 4- FCGH4)
1e (Ar = 4-HOCgH,)

S8 (Ar = 4-MeOCgH,)

6-Phenyl-9H-carbazol-3-ol (1¢)

S5 (420 mg, 1.52 mmol), phenyl boronic acid (556 mg, 4.56 mmol), Pd(PPhs)s (176 mg, 0.15 mmol) and potassium carbonate
(631 mg, 4.56 mmol) in DMF (15.0 mL) and water (1.9 mL) was stirred for 4 h at 80 °C. After cooling, the reaction mixture
was quenched with 0.5 M NaOH agq., and extracted with EtOAc. The combined organic layers were dried over anhydrous
NaySOq, filtered, and evaporated under vacuum. The crude product was purified by silica column chromatography to afford
3-methoxy-6-phenyl-9H-carbazole (S6). A subsequent deprotection of methyl group was performed following the procedure
for preparation of compound 1a to give 6-phenyl-9H-carbazol-3-ol (1¢) in 86% overall yield in 2 steps as a brown solid.

'"H NMR (400 MHz, (CD3),CO): 6 10.16 (s, 1H), 8.34 (d, J= 0.9 Hz, 1H), 8.05-8.01 (m, 1H), 7.79 (s, 1H), 7.70 (dd, J = 8.2,
1.8 Hz, 1H), 7.67 (d, J = 1.8 Hz, 1H), 7.56 (d, J = 8.2 Hz, 1H), 7.50 (t, J = 7.6 Hz, 2H), 7.40 (d, J=8.7 Hz, 1H), 7.35 (t, J =
7.6 Hz, 1H), 7.04 (dd, J=8.7, 1.8 Hz, 1H).

13C NMR (100 MHz, (CDs),CO): § 151.4, 142.7, 140.9, 135.4, 131.9, 129.2, 127.3, 126.6, 125.2, 124.5, 124.1, 118.8, 115.7,
111.9, 111.6, 105.7.

HRMS (APCI): calcd for C1gH1sNO: m/z 260.1075 [M + H]", found 260.1068.

IR (KBr): 3532, 3407, 3030, 2962, 1490, 1459, 1170, 820, 756, 696, 597 cm™.

mp: 223-225 °C (brown solid).

6-(4-Fluorophenyl)-9H-carbazol-3-ol (1d)

The procedure followed that for preparation of 1¢. Product 1d was obtained in 83% yield as a brown solid.

'H NMR (400 MHz, (CDs),CO): 6 10.15 (s, 1H), 8.32 (d, J = 1.4 Hz, 1H), 7.99 (s, 1H), 7.83-7.78 (m, 2H), 7.68-7.65 (m,
2H), 7.56 (d, J=8.2 Hz, 1H), 7.40 (d, J = 8.7 Hz, 1H), 7.29-7.23 (m, 2H), 7.04 (dd, J=8.7, 2.3 Hz, 1H).

13C NMR (100 MHz, (CD3)2CO): 6§ 162.4 (d, 'Jc.r = 243.5 Hz), 151.5, 141.0, 139.2 (d, “Jcr = 3.8 Hz), 135.5, 131.0, 129.2
(d,Jcr=7.7Hz), 125.2,124.5, 124.2, 118.9, 115.9 (d, 2Jc.r = 21.1 Hz), 115.9, 112.0, 111.7, 105.8.

1F NMR (565 MHz, (CD3),CO): 6 —118.3.

HRMS (APCI): calcd for C1gHi3FNO: m/z 278.0981 [M + H], found 278.0972.

IR (KBr): 3519, 3406, 3075, 3025, 1491, 1458, 1240, 1216, 1166, 816, 600, 521 cm.

mp: 214-216 °C (brown solid).
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6-(4-Hydroxyphenyl)-9H-carbazol-3-ol (1e)

The procedure followed that for preparation of 1¢. Product 1e was obtained in 70% yield as a white solid

'H NMR (400 MHz, (CD3),CO): § 10.07 (s, 1H), 8.34 (s, 1H), 8.24 (d, J = 1.8 Hz, 1H), 7.96 (s, 1H), 7.64-7.60 (m, 4H), 7.52
(d, J=8.7Hz, 1H), 7.38 (d, J=8.6 Hz, 1H), 7.02 (dd, J =8.6, 2.5 Hz, 1H), 6.98 (dd, J = 6.4, 1.8 Hz, 2H).

13C NMR (100 MHz, (CDs),CO): § 156.8, 151.4, 140.5, 135.5, 134.3, 132.2, 128.5, 125.0, 124.6, 124.2, 118.2, 116.2, 115.6,
111.9, 111.5, 105.7.

HRMS (APCI): calcd for C1gH14NO»: m/z 276.1025 [M + H]", found 276.1016.

IR (KBr): 3395, 3296, 1496, 1462, 1220, 1168, 811, 602, 593 cm™..

mp: 261-263 °C (white solid).

H
N H
O BBr; (1.5 equiv) N
A
CH,Cl, HO
S5 - 1f
Br

rt,2 h

6-Bromo-9H-carbazol-3-ol (1f)>

1f was prepared following the method described by Ohizumi.” Product 1f was obtained in 92% yield as a white solid.

'H NMR (400 MHz, (CDs),CO): § 10.25 (s, 1H), 8.21 (d, J = 1.6 Hz, 1H), 8.08 (s, 1H), 7.59 (d, J = 2.5 Hz, 1H), 7.45 (dd, J
=8.6, 1.6 Hz, 1H), 7.45 (d, J=8.7 Hz, 1H), 7.41 (d, J=8.7 Hz, 1H), 7.06 (dd, J=8.7, 2.5 Hz, 1H).

13C NMR (100 MHz, (CD3),CO): d 151.6, 139.9, 135.3, 128.2, 125.3, 123.2, 123.1, 116.5, 113.0, 112.1, 110.8, 105.6.
HRMS (APCI): calcd for C12H9BrNO: m/z 182.0600 [M - Br]", found 182.0602.

IR (KBr): 3532, 3397, 3080, 1585, 1487, 1150, 1130, 850, 812, 575 cm™..

mp: 171-173 °C (white solid).

Pd(OAc), (2 mol%) H BBr3 H
NO, O PPhs (2.5 equiv) O (2.0 equiv) O
T s e A
MeO Br K2CO3 (2.0 equiv) CH,Cl,
0-DCB, 180 °C ' rt, 3 h '
S9 S$10 overnight N S11 1g

7H-Benzo|c]carbazol-10-ol (1g)

A mixture of 2-bromo-4-methoxy-1-nitrobenzene S9° (574.6 mg, 2.48 mmol), commercially available aryl boronic acid S10
(553.7 mg, 3.22 mmol), Pd(OAc), (11.1 mg, 0.05 mmol), PPh3 (1.62 g, 6.19 mmol) and K>COs (684.5 mg, 4.95 mmol) in 0-
DCB (5.0 mL) was heated at 180 °C (oil bath temperature) for 20 h. After cooling, the reaction mixture was filtrated through
celite and the resulting liquor was concentrated in vacuo. The crude product was purified by silica column chromatography
to afford 10-methoxy-7H-benzo[C]carbazole (S11). A subsequent deprotection of methyl group was performed following the
procedure for preparation of compound 1a to give 7H-benzo[C]carbazol-10-ol (1g) in 56% overall yield in 2 steps as a brown
solid.

'H NMR (400 MHz, (CDs),CO): 6 10.62 (s, 1H), 8.71 (d, J = 8.7 Hz, 1H), 8.06-8.03 (m, 3H), 7.89 (d, J = 8.7 Hz, 1H), 7.76
(d, J=28.7 Hz, 1H), 7.72 (ddd, J =6.6, 5.7, 0.9 Hz, 1H), 7.54 (d, J = 7.9 Hz, 1H), 7.47 (ddd, J =6.6, 5.7, 0.9 Hz, 1H), 7.07
(ddd, J=8.7,2.3, 0.9 Hz, 1H).
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13C NMR (100 MHz, (CDs),CO): § 151.9, 138.9, 134.0, 130.7, 129.6, 129.5, 127.3, 127.0, 124.8, 123.1, 122.8, 114.9, 114.2,
113.8, 112.4, 107.0.

HRMS (APCI): calcd for C16H12NO: m/z 234.0919 [M + H]", found 234.0910.

IR (KBr): 3524, 3400, 3348, 1492, 1209, 1164, 832, 803, 753, 737 cm™.

mp: 212-214 °C (brown solid).

Me

!

L.
Ho )
1h
9-Methyl-9H-carbazol-3-ol (1h)”
1h was prepared following the method described by Takizawa.”

Synthesis of 1,2-dimethyl-9H-carbazol-4-ol (1i)

NO,
@[ NO,
Br ‘ NH NH

(HO),B Me
j@[ (1.0 equiv) Me P(OE); Me  AcOH, HBr Me
MeO Me °
Pd(PPh3), (6 mol%) O MW, 210 °C, 0.5 h O 120°C,4h
s12 K,COs (3.0 equiv) MeO Me MeO Me HO - Me
DMF:H,0 (5/1) s13 s14 1i
80°C, 12 h

2-Methoxy-4,5-dimethyl-2'-nitro-1,1'-biphenyl (S13)

In a dry round bottom flask, commercially available aryl boronic acid S12 (1.1 equiv), K»COs3 (3.0 equiv), and Pd(PPhs)s (6
mol%) were dissolved in DMF/H>O (5:1, 0.25 M for S12). Then, 1-bromo-2-nitrobenzene (1.0 equiv, commercially available)
was added, and the resulting mixture was heated at 80 °C under N> atmosphere. After 12 h, the mixture was poured into water
and then extracted with EtOAc and dried over Na;SOj4. After concentration of the mixture under reduced pressure, the residue
was purified by column chromatography on silica gel (n-hexane:EtOAc = 5/1 to 1/1) to give S13 in 72% yield as a light
yellow solid.

'"H NMR (400 MHz, CDCls): 6 7.89 (dd, J = 8.0, 1.1 Hz, 1H), 7.60 (ddd, J = 7.8, 7.6, 1.2 Hz, 1H), 7.39-7.49 (m, 2H), 7.08
(s, 1H), 6.70 (s, 1H), 3.67 (s, 3H), 2.31 (s, 3H), 2.26 (s, 3H).

13C NMR (150 MHz, CDCl3): 6 153.89, 149.88, 138.40, 133.16, 132.72, 132.60, 130.87, 129.18, 127.82, 124.11, 123.98,
112.50, 55.36, 20.32, 19.05.

HRMS (ESI): caled for CisH;sNOs: m/z 280.1052 [M + Na] ¥, found 280.0943.

IR (KBr): 2980, 2915, 1616, 1512, 1446, 1359, 1140, 813 cm™.

mp: 88-90 °C (light yellow solid).

4-Methoxy-1,2-dimethyl-9H-carbazole (S14)®

S13 (1.0 equiv) was dissolved in P(OEt); (0.3 M for S13) and stirred at 210 °C for 0.5 h in microwave reactor. After the
completion, the mixture was concentrated under reduced pressure. Then, the residue was purified by column chromatography
on silica gel (n-hexane:EtOAc = 7/1 to 1/3) to give S14 in 80% yield as a white solid.

'H NMR (400 MHz, CDCl3): 6 8.25 (d, J = 7.8 Hz, 1H), 7.88 (s, 1H), 7.41 (d, J = 7.8 Hz, 1H), 7.34 (ddd, J = 7.8, 7.3, 0.9
Hz, 1H), 7.21 (ddd, J=7.6, 7.3, 1.2 Hz, 1H), 6.53 (s, 1H), 4.04 (s, 3H), 2.46 (s, 3H), 2.39 (s, 3H).
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13C NMR (100 MHz, CDCl3): § 153.89, 140.72, 138.90, 134.42, 124.46, 123.58, 122.86, 119.67, 110.63, 110.17, 110.02,
103.24, 55.54, 20.37, 12.86.

HRMS (ESI): caled for CisHsNOs: m/z 248.1154 [M + Na] ¥, found 248.1047.

IR (KBr): 3403, 3381, 2997, 2849, 1605, 1523, 1515, 1415, 1150 cm’".

mp: 92-94 °C (white solid).

1,2-Dimethyl-9H-carbazol-4-ol (1i)”

In a dry round bottom flask, S14 was dissolved in AcOH (0.16 M for S14) at room temperature under N, atmosphere. The
reaction mixture was reflux at 120 °C for 15 min. Then aq. HBr (47%) (20 equiv) was added dropwise over 10 min. After 4
h, the reaction mixture was diluted with water and extracted with EtOAc, dried over NaxSOa4. After the concentration under
reduced pressure, the residue was purified by column chromatography on silica gel (n-hexane:EtOAc = 5/1 to 1/2) to give 1i
in 50% yield as a light yellow solid.

'"H NMR (400 MHz, (CD3),CO): 6 10.01 (s, 1H), 8.55 (s, 1H), 8.20 (d, J = 7.8 Hz, 1H), 7.41 (d, J = 8.2 Hz, 1H), 7.26 (ddd,
J=17.8,7.6,1.2Hz 1H), 7.10 (ddd, J="7.8, 7.3, 0.9 Hz, 1H), 6.50 (s, 1H), 2.37 (s, 3H), 2.33 (s, 3H).

13C NMR (100 MHz, (CDs),CO): § 151.84, 142.37, 140.48, 134.67, 124.65, 124.32, 123.13, 119.40, 110.89, 110.63, 109.72,
107.65, 19.95, 12.81.

HRMS (ESI): caled for CisHisNOs: m/z 234.0997 [M + Na] ¥, found 234.0888.

IR (KBr): 3462, 3358, 1629, 1591, 1455, 1330, 1129, 1025, 748, 732 cm™..

mp: 170-172 °C (light yellow solid).

Synthesis of 11H-benzo[a]carbazol-6-ol (1j)

No2
NO,
(HO),B O NH
(1 0 equw) P(OEt), AcOH, HBr
MeO Pd(PPhs), (6 mol% Vo o MW, 200 °C, 20 min ‘ 120°C.3h °C,3h
$15 K,COj3 (3.0 equiv) MeO
DMF:H,0 (5/1) s17
80°C, 12 h

2-Methoxy-3-(2-nitrophenyl)naphthalene (S16)

In an oven dried round bottom flask, (3-methoxynaphthalen-2-yl)boronic acid'? (815, 680 mg, 3.6 mmol), K,COs (3.0 equiv),
and Pd(PPh3)s (6.5 mol%) were dissolved in DMF:H,O (5/1, 0.25 M for S15). Then, 1-bromo-2-nitrobenzene (1.0 equiv.)
was added, and the resulting mixture was heated to 80 °C under N> atmosphere. After 12 h, the mixture was then poured into
water, and extracted with EtOAc (3 times) and dried over anhydrous Na>SOj4. After concentration of the mixture under reduced
pressure, the residue was purified by column chromatography on silica gel (n-hexane:EtOAc = 9/1) to provide S62 (750 mg,
74% yield) as a yellow solid.

'"H NMR (400 MHz, CDCls): 6 8.00 (dd, J = 8.4, 1.1 Hz, 1H), 7.79 (dd, J = 17.2, 8.0 Hz, 3H), 7.68 (td, J = 7.6, 1.4 Hz, 1H),
7.46-7.54 (m, 3H), 7.38 (t,J = 7.2 Hz, 1H), 7.15 (s, 1H), 3.80 (s, 3H).

13C NMR (100 MHz, CDCl3): 6 154.28, 149.77, 134.63, 133.81, 133.12, 132.84, 130.17, 129.35, 129.08, 128.48, 127.97,
126.99, 126.73, 124.46, 124.28, 124.08, 123.84, 105.59, 77.49, 77.16, 76.85, 55.39.

HRMS (ESI): caled for Ci7H13NOs: m/z 302.0787 [M + Na] ¥, found 302.0787.

IR (KBr): 3063, 3003, 2948, 2839, 2374 ,1958, 1781, 1573, 1349, 1123, 980 cm’'.
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mp: 137-139 °C (yellow solid).

6-Methoxy-11H-benzo[a]carbazole (S17)

S16 (700 mg, 2.5 mmol) was dissolved in P(OEt)3 (0.3 M for S16) and stirred at 210 °C for 20 min in microwave reactor.
After the completion, the mixture was concentrated under reduced pressure. Then, the residue was purified by column
chromatography on silica gel (n-hexane:EtOAc = 5/1) to provide S17 (510 mg, 82% yield) as a white solid.

'"H NMR (400 MHz, (CD3)2CO): d 11.19 (s, 1H), 8.18-8.25 (m, 2H), 7.79-7.81 (m, 1H), 7.48 (d, J = 8.4 Hz, 1H), 7.22-7.37
(m, 3H), 6.93 (s, 1H), 4.04 (s, 3H).

13C NMR (100 MHz, (CDs),CO): 6 205.40, 155.37, 138.73, 136.79, 134.01, 127.58, 125.63, 124.16, 123.06, 123.00, 122.47,
121.26, 119.57, 117.93, 110.94, 110.59, 96.74, 54.94, 29.61, 29.42, 29.22, 29.03, 28.83, 28.64, 28.45.

HRMS (ESI): calcd for Ci7H;3NO: m/z 270.0889 [M + Na] *, found 271.1878.

IR (KBr): 3419, 2970, 2931, 2361, 1628, 1528, 1293, 1046, 931 cm™.

mp: 205-207 °C (white solid).

11H-Benzo[a]carbazol-6-ol (1j)

In an oven dried round bottom flask, S17 (490 mg, 1.98 mmol) was dissolved in AcOH (0.16 M) at room temperature under
N, atmosphere. The reaction mixture was reflux at 120 °C. After 15 min, aq. HBr (47%) (20 equiv) was added dropwise over
10 min. After stirring fof 3 h, the reaction mixture was diluted with water (20 mL) and the organic layer was extracted with
dichloromethane (3 times) and dried over anhydrous Na,SO4. After concentration under reduced pressure, the residue was
purified by column chromatography on silica gel (n-hexane:EtOAc = 6/1) to give 1j (358 mg, 77% yield) as a red solid.

'H NMR (400 MHz, (CD3),SO): 6 12.08 (s, 1H), 10.25 (s, 1H), 8.30 (d, J = 8.0 Hz, 1H), 8.20 (d, J = 7.6 Hz, 1H), 7.71 (d, J
=7.6 Hz, 1H), 7.54 (d, J= 7.6 Hz, 1H), 7.28-7.37 (m, 3H), 7.14 (t, J = 7.2 Hz, 1H), 6.81 (s, 1H).

13C NMR (100 MHz, (CD3),SO): § 153.16, 138.81, 137.45, 134.01, 126.97, 125.94, 124.39, 123.10, 122.53, 122.44, 122.18,
119.68, 117.13, 111.45, 110.39, 100.10, 40.63, 40.43, 40.22, 40.01, 39.80, 39.59, 39.38.

HRMS (ESI): calcd for Ci¢H1NO: m/z 256.0733 [M + Na] ', found 256.0732.

IR (KBr): 3211, 3107, 2767, 1600, 1546, 1452, 1315, 1195, 921 cm’".

mp: 258-260 °C (red solid).

Me O O
N
HO Bn
1k

9-Benzyl-3-methyl-9H-carbazol-2-ol (1k)'”

1k was prepared following the method described by Kozlowski.!?

s

2a
2-Naphthol (2a)
2a was purchased from Tokyo Chemical Industry CO., LTD.
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CC
OMe

2b

g

6-Methoxy-2-naphthol (2b)'"
2a was prepared following the method described by Mei.'!

CC
Br

2c

:

6-Bromo-2-naphthol (2¢)
2¢ was purchased from Tokyo Chemical Industry CO., LTD.

CC
I

2d

$

6-Iodo-2-naphthol (2d)'?
2d was prepared following the method described by Ball.!?

CC

2e

3

Bpin

6-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-2-naphthol (2¢)'"
2e was prepared following the method described by Mei.!!

CC
Ph

2f

:

6-Phenyl-2-naphthol (2f)!¥
2e was prepared following the method described by Bin and You.'®

CC :
OMe

2g
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6-(4-Anisyl)--2-naphthol (2g)'¥
2g was prepared following the method described by Gao, Zhang, and Shi.!?

HOOMe

2h

7-Methoxy-2-naphthol (2h)'¥
2h was prepared following the method described by Bin and You.!®

HOOMOM

2i
7-(Methoxymethoxy)-2-naphthol (2i)!>

2i was prepared following the method described by Takizawa and Sasai.'®

HO (@]
7\
2j

7-(Allyloxy)-2-naphthol (2j)'>

2j was prepared following the method described by Takizawa and Sasai.'>

HOBr

2k
7-Bromo-2-naphthol (2j)'¥
2k was prepared following the method described by Bin and You.!®

HO
MeO
2|

3-Methoxy-2-naphthol (21)!¥
21 was prepared following the method described by Bin and You.!®
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Preparation of mononuclear vanadium complexes
1) ArB(OH), (1.2 equiv)

O Pd(OAc), (10 mol%)
H Ba(OH), (2.5 equiv) ) _

OO 1,4-dioxane/H,0 (3:1) L-tert-leucine (1.1 equiv)

O/\O/ 80°C,2h VOSO4'H 20 (2.2equiv)

OO« 2) TFA (excess) MeOH, O,

CHyCly rt, 2 h reflux, overnight
I
S18

(Ra, S)-4f

(R)-3'-(2,6-Dimethylphenyl)-2,2'-dihydroxy-[1,1'-binaphthalene|-3-carbaldehyde (S19)

A suspension of S18'9 (250.0 mg, 0.47 mmol), (2,6-dimethylphenyl)boronic acid (78.1 mg, 0.52 mmol), Pd(PPhs)s (54.7 mg,
0.047 mmol) and Ba(OH), (202.7 mg, 1.18 mmol) in degassed water:1,4-dioxane (1/3, 4.7 mL) was stirred for 3 h at 80 °C.
After cooling, the reaction mixture was then filtered through a short pad of silica gel and the solvent was evaporated. The
crude product was purified by silica column chromatography to give coupling product. A subsequent deprotection of
methoxymethyl group was performed. Trifluoroacetic acid (excess) was added to a solution of coupling product in CH»Cl,
(4.7 mL) at room temperature. The mixture was stirred for 2 h. After concentrated, the reaction mixture was purified by silica
column chromatography to afford S19 in 77% yield in 2 steps as a yellow solid.

'H NMR (400 MHz, CDCls): 6 10.54 (s, 1H), 10.20 (s, 1H), 8.35 (s, 1H), 8.02-7.99 (m, 1H), 7.87 (d, J = 7.8 Hz, 1H), 7.74
(s, 1H), 7.47-7.17 (m, 10H), 4.41 (s, 1H), 2.18 (s, 6H).

13C NMR (100 MHz, CDCls): 6 196.6, 154.0, 149.0, 138.5, 137.9, 137.7, 137.4, 135.4, 133.3, 130.8, 130.0, 129.7, 129.2,
129.1, 128.3, 128.2, 127.8, 127.7, 126.5, 125.0, 124.5, 123.6, 122.1, 116.8, 113.9, 20.6.

HRMS (APCI): calcd for C2oH2303: m/z 419.1647 [M + H]", found 419.1632.

[a]3® +50.93 (¢ 0.30, CHCls)

Mononuclear vanadium complex (R,,S)-4f

A round-bottomed flask was charged with S14 (152.2 mg, 0.36 mmol), L-tert-leucine (52.5 mg, 0.40 mmol), VOSO4°xH,O
(144.8 mg, 0.80 mmol), MS 3A (360 mg), MeOH (9.1 mL) under O, (balloon). The reaction mixture was refluxed, and the
consumption of S14 was monitored by TLC. The resulting solution was gradually cooled down to r.t. and filtered through
Celite to remove MS 3A. The filtrate was evaporated, and the resulting black solid was dissolved in CH»>Cl, and washed with
H,0. The organic phase was dried over anhydrous Na,SO4 and concentrated in vacuum to give desired vanadium complex
(Ra,S)-4f in 73% yield as a dark green solid.

'H NMR (400 MHz, CDCls): 6 8.90 (s, 1H), 8.43 (s, 1H), 7.97 (s, 1H), 7.80-7.78 (m, 1H), 7.59-7.58 (m, 1H), 7.32-7.10 (m,
9H), 4.22 (s, 1H), 2.12 (s, 6H), 1.22 (s, 9H).

13C NMR (100 MHz, CD;0D): 6 180.6, 169.2, 151.9, 140.2, 139.7, 139.3, 139.24, 139.18, 139.0, 136.0, 132.4, 131.7,
131.5,131.4,130.6, 129.8, 129.4, 129.2, 127.97, 127.95, 127.3, 127.0, 126.1, 125.2, 118.9, 118 .4, 85.0, 39.4, 29.1, 21.9.
HRMS (ESI): caled for C36H3sNNaOgV: m/z 650.1723 [M + OMe — OH + Na]", found 650.1710.
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Enantioselective oxidative hetero-coupling of 3-hydroxycarbazole and 2-naphthol catalyzed by vanadium(V)
complex

A test tube was charged with 3-hydroxycarbazole 1 (1.0 equiv), 2-naphthol 2 (1.0 equiv), mononuclear vanadium catalyst (10
mol%), lithium chloride (3.0 equiv) and 1,4-dioxane (0.1 M for 1) under air at 30 °C. After stirring for 96 h, the reaction
mixture was then filtered through a short pad of silica gel and the solvent was evaporated. The crude product was purified by

silica gel column chromatography to afford hetero-coupling product.

4-(2-Hydroxynaphthalen-1-yl)-9H-carbazol-3-ol (3aa)

'H NMR (400 MHz, CDCls): 6 8.12 (s, 1H), 8.03 (d, J = 8.7 Hz, 1H), 7.93 (d, J = 8.2 Hz, 1H), 7.53 (d, J = 8.7 Hz, 1H), 7.44-
7.25 (m, 7H), 6.77 (t, J = 7.3 Hz, 1H), 6.66 (d, J=7.8 Hz, 1H), 5.26 (s, 1H), 4.72 (s, 1H).

13C NMR (100 MHz, CDCl3): 6 152.3, 148.2, 140.4, 134.6, 132.8, 131.3, 129.4, 128.4, 127.5, 126.0, 124.1, 124.0, 122.6,
122.4,121.4,119.3,117.8, 115.0, 112.6, 111.8, 110.7, 110.5.

HRMS (APCI): calcd for C2oHi16NO»: m/z 326.1181 [M + H]", found 326.1176.

IR (KBr): 3409, 3059, 2926, 1620, 1499, 1442, 1276, 1168, 1147, 898, 817, 748 cm’".

mp: 113-115 °C (white solid).

Enantiomeric ratio: 94:6, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
220 nm) first peak: tg = 16.8 min, second peak: tg = 20.4 min.

[a]3’ —82.90 (c 0.18, CHCI5) for 94:6 er.

H

g8
HO Q Me

0

3ba

4-(2-Hydroxynaphthalen-1-yl)-7-methyl-9H-carbazol-3-o0l (3ba)

'H NMR (400 MHz, CDCl3): 6 8.02 (d, J =9.2 Hz, 1H), 7.99 (s, 1H), 7.92 (d, J = 8.2 Hz, 1H), 7.49 (d, J = 8.7 Hz, 1H), 7.42
(d,J=8.7 Hz, 1H), 7.39-7.23 (m, 4H), 7.17 (s, 1H), 6.59 (dd, J=8.2, 0.9 Hz, 1H), 6.52 (d, J=8.2 Hz, 1H), 5.25 (s, 1H), 4.68
(s, 1H), 2.38 (s, 3H).

13C NMR (100 MHz, CDCl3): 6 152.3, 148.2, 140.9, 136.3, 134.6, 132.8, 131.3, 129.4, 128.4, 127.5, 124.2, 124.0, 122.8,
121.0, 120.1, 117.8, 114.4, 112.5, 111.9, 110.6, 110.4, 21.9 (one carbon overlapped).

HRMS (APCI): calcd for Co3H1sNO»: m/z 340.1338 [M + H]", found 340.1327.

IR (KBr): 3503, 3408, 3060, 2923, 1621, 1496, 1442, 1171, 810, 751 cm™..

mp: 128-130 °C (white solid).
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Enantiomeric ratio: 92:8, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
230 nm) first peak: tg = 19.2 min, second peak: tg = 26.1 min.
[a]3’ —41.54 (c 0.72, CHCI5) for 92:8 er.

H
48
o ()
C Iy
3ca

4-(2-Hydroxynaphthalen-1-yl)-6-phenyl-9H-carbazol-3-ol (3ca)

'"H NMR (400 MHz, (CD3),CO): 6 10.27 (s, 1H), 8.05 (s, 1H), 8.03 (d, J=8.7 Hz, 1H), 7.98 (d, J = 7.8 Hz, 1H), 7.89 (s, 1H),
7.56-7.42 (m, 4H), 7.36-7.10 (m, 9H), 6.79 (s, 1H).

13C NMR (100 MHz, (CD3),CO: 6 153.7, 149.7, 142.5, 141.0, 135.8, 134.7, 131.2, 130.2, 129.7, 129.0, 128.5, 126.8, 126.7,
126.4,125.3,124.6, 124.2, 123.8, 123.4, 120.5, 119.2, 116.1, 116.0, 114.8, 112.0, 111.3.

HRMS (APCI): calcd for CogHaoNO»: m/z 402.1494 [M + H]*, found 402.1482.

IR (KBr): 3501, 3410, 3057, 1498, 1469, 1463, 1291, 1269, 1163, 816, 758 cm’".

mp: 152-154 °C (white solid).

Enantiomeric ratio: 90:10, determined by HPLC (Chiralpak OD-H, n-hexane:2-propanol =4/1; flow rate 1.0 mL/min; 25 °C;
230 nm) first peak: tg = 21.9 min, second peak: tg = 38.8 min.

[a]3! —119.24 (¢ 0.79, Ethyl acetate) for 90:10 er.

6-(4-Fluorophenyl)-4-(2-hydroxynaphthalen-1-yl)-9H-carbazol-3-ol (3da)

'H NMR (400 MHz, CDCls): 6 8.13 (s, 1H), 8.03 (d, J =9.2 Hz, 1H), 7.94 (d, J = 8.2 Hz, 1H), 7.55 (d, J = 8.7 Hz, 1H), 7.47-
7.36 (m, 5H), 7.33-7.30 (m, 2H), 7.04-6.99 (m, 2H), 6.97-6.92 (m, 2H), 6.73 (d, J=1.37 Hz, 1H), 5.30 (s, 1H), 4.80 (s, 1H).
13C NMR (150 MHz, CDCls): § 161.8 (d, 'Jc.r = 244.2 Hz), 152.3, 148.3, 139.8, 137.6, 135.1, 132.9, 131.5, 131.4, 129.4,
128.4,128.1 (d, *Jcr=7.2 Hz), 127.6,125.2, 124.2, 124.1, 123.0, 122.7, 119.9, 117.7, 115.4, 115.3 (d, 2Jcr =21.7 Hz), 112.8,
111.8,111.0, 110.7.

1F NMR (565 MHz, CDCl3): § —117.6.

HRMS (APCI): calcd for CogH19FNO,: m/z 420.1400 [M + H]", found 420.1389.

IR (KBr): 3413, 3060, 2925, 1513, 1498, 1471, 1231, 1161, 814 cm™..

mp: 154-156 °C (white solid).
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Enantiomeric ratio: 93:7, determined by HPLC (Chiralpak IB, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C; 230
nm) first peak: tr = 21.0 min, second peak: tr =27.5 min.

[a]l’ —133.33 (¢ 0.83, CHCIs) for 93:7 er.

4-(2-Hydroxynaphthalen-1-yl)-6-(4-hydroxyphenyl)-9H-carbazol-3-ol (3ea)

'"H NMR (400 MHz, (CD3),CO): 6 10.19 (s, 1H), 8.20 (s, 1H), 8.02 (d, J=9.2 Hz, 1H), 7.97 (d, J = 8.7 Hz, 1H), 7.85 (s, 1H),
7.53 (d, 3 = 8.7 Hz, 1H), 7.45-7.43 (m, 3H), 7.37-7.30 (m, 3H), 7.25-7.20 (m, 2H), 6.96-6.93 (m, 2H), 6.77-6.73 (m, 2H),
6.70 (s, 1H).

13C NMR (100 MHz, (CDs),CO): § 156.4, 153.6, 149.5, 140.5, 135.7, 134.7, 133.9, 131.4, 130.1, 129.6, 128.4, 127.8, 126.6,
125.2,124,2,124.1, 123.8, 123.3, 119.8, 119.1, 116.0, 115.9, 115.8, 114.7, 111.8, 111.0.

HRMS (APCI): calcd for CogHaoNO3: m/z 418.1443 [M + H]", found 418.1439.

IR (KBr): 3408, 2925, 1704, 1469, 1269, 1237, 1269, 1172, 811 cm’".

mp: 165-167°C (white solid).

Enantiomeric ratio: 92:8, determined by HPLC (Chiralpak IC-3, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
230 nm) first peak: tg = 10.5 min, second peak: tg = 16.1 min.

[a]3® —72.48 (c 0.63, EtOAc) for 92:8 er.

H
s
HO O
HO
40k
3fa

6-Bromo-4-(2-hydroxynaphthalen-1-yl)-9H-carbazol-3-ol (3fa)

'"H NMR (400 MHz, CDCIs): 6 8.13 (s, 1H), 8.06 (d, J =9.2 Hz, 1H), 7.94 (d, J = 7.8 Hz, 1H), 7.53 (d, J = 8.7 Hz, 1H), 7.45
(d, J=9.2 Hz, 1H), 7.40 (ddd, J = 8.0, 6.4, 1.6 Hz, 1H), 7.36-7.22 (m, 5H), 6.72 (d, J = 1.8 Hz, 1H), 5.19 (s, 1H), 4.74 (s,
1H).

13C NMR (100 MHz, CDCl3): 6 152.3, 148.5, 138.9, 135.0, 132.6, 131.7, 129.4, 128.8, 128.6, 127.7, 124.2, 124.1, 124.0,
123.9, 121.6, 117.8, 116.0, 112.8, 112.0, 111.9, 111.1, 110.9.

HRMS (APCI): calcd for C2oHisNO»: m/z 325.1103 [M — Br + H]", found 325.1096.

IR (KBr): 3412, 3060, 2925, 1499, 1448, 1286, 1275, 1165, 1147, 1045, 808 cm™.

mp: 122-124 °C (white solid).

Enantiomeric ratio: 89:11, determined by HPLC (Chiralpak IE, n-hexane:2-propanol = 9/1; flow rate 1.0 mL/min; 25 °C;
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230 nm) first peak: tg = 12.5 min, second peak: tg = 16.2 min.
[a]3* —43.17 (c 0.63, CHCI5) for 89:11 er.

o) »

11-(2-Hydroxynaphthalen-1-yl)-7H-benzo[c]carbazol-10-ol (3ga)

'"H NMR (400 MHz, (CD3),CO): § 10.87 (s, 1H), 8.11 (d, J = 9.2 Hz, 1H), 7.96 (d, J = 8.2 Hz, 1H), 7.87 (s, 1H), 7.78-7.70
(m, 4H), 7.44 (d, J = 8.7 Hz, 1H), 7.30 (d, J = 8.7 Hz, 2H), 7.25 (ddd, J = 8.4, 6.9, 1.4 Hz, 1H), 7.15 (ddd, J=8.4, 6.9, 0.9
Hz, 1H), 7.08 (s, 1H), 7.05 (ddd, J=8.2, 6.9, 0.9 Hz, 1H), 6.76 (d, J=8.7 Hz, 1 H), 6.60 (ddd, J=8.7, 6.9, 1.8 Hz, 1H).

13C NMR (100 MHz, (CD3)2CO): 6 154.3,150.0, 139.4, 135.8, 134.8, 130.4, 129.6, 129.5, 128.9, 128.4, 128.0, 126.71, 125.66,
125.7,125.6, 125.5, 123.4,122.1, 119.14, 119.11, 116.6, 114.9, 113.8, 113.6, 112.8. (one carbon overlapped).

HRMS (APCI): calcd for Co6Hi1sNO»: m/z 376.1338 [M + H]", found 376.1334.

IR (KBr): 3510, 3491, 3400, 3062, 1619, 1389, 1344, 1195, 1151, 816, 753, 505 cm’".

mp: 268-270 °C (white solid).

Enantiomeric ratio: 87:13, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 7/1; flow rate 1.0 mL/min; 25 °C;
230 nm) first peak: tr = 40.4 min, second peak: tg = 46.8 min.

[a]3* —9.48 (€ 0.68, EtOAc) for 87:13 er.

Me
O N
Ho )
HO OO
3ha

4-(2-Hydroxynaphthalen-1-yl)-9-methyl-9H-carbazol-3-ol (3ha)
'H NMR (400 MHz, CDCls): 6 8.03 (d, J =9.2 Hz, 1H), 7.92 (d, J = 8.2 Hz, 1H), 7.52 (d, J = 8.7 Hz, 1H), 7.43 (d, J = 9.2
Hz, 1H), 7.37-7.30 (m, 6H), 6.77 (ddd, J = 8.0, 6.2, 1.8 Hz, 1H), 6.69 (d, J = 8.0 Hz, 1H), 5.22 (s, 1H), 4.69 (s, 1H), 3.91 (s,
3H).
13C NMR (100 MHz, CDCl3): 6 152.3, 147.9, 141.6, 136.3, 132.8, 131.3, 129.4, 128.4, 127.5, 125.9, 124.1, 124.0, 121.8,
121.6,121.4, 118.7, 117.8, 114.8, 111.9, 110.8, 110.4, 108.3, 29.2.
HRMS (APCI): calcd for C23Hi1sNO»: m/z 340.1338 [M + H]", found 340.1331.
IR (KBr): 3506, 3479, 3398, 3066, 2927, 1496, 1466, 1238, 1204, 1173, 1145, 806, 747 cm™..
mp: 145-147 °C (white solid).

Enantiomeric ratio: 74:26, determined by HPLC (Chiralpak 1C-3, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
230 nm) first peak: tr = 9.7 min, second peak: tg = 16.6 min.
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[a]l’ —3.30 (c 0.58, CHCI5) for 74:26 er.
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4-(2-Hydroxy-6-methoxynaphthalen-1-yl)-9H-carbazol-3-ol (3ab)

'H NMR (400 MHz, (CD3)2CO): 6 10.20 (s, 1H), 7.91 (d, J = 8.7 Hz, 1H), 7.56 (s, 1H), 7.51 (d, J= 8.2 Hz, 1H), 7.42 (d, J =
7.8 Hz, 1H), 7.39-7.36 (m, 2H), 7.26-7.14 (m, 4H), 6.90 (dd, J=9.2, 1.8 Hz, 1H), 6.64 (t, J = 7.8 Hz, 1H), 6.58 (d,J=7.8
Hz, 1H), 3.91 (s, 3H).

13C NMR (100 MHz, (CDs),CO): § 156.4, 151.9, 149.5, 141.5, 135.3, 130.5, 129.8, 128.9, 126.7, 125.4, 123.7, 122.0, 119.5,
119.1, 118.3, 116.2, 115.8, 114.7, 111.8, 110.9, 106.9, 78.9, 55.1.

HRMS (APCI): calcd for C23Hi1sNOs: m/z 356.1287 [M + H]", found 356.1279.

IR (KBr): 3395, 3003, 2945, 1605, 1503, 1345, 1231, 1157, 810, 751, 604 cm™.

mp: 131-133°C (brown solid).

Enantiomeric ratio: 87:13, determined by HPLC (Chiralpak 1C-3, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
230 nm) first peak: tg = 10.3 min, second peak: tg = 13.5 min.

[a]i’—19.87 (c 0.77, CHCI5) for 87:13 er.

H
g8
1o ()
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3ac
4-(6-Bromo-2-hydroxynaphthalen-1-yl)-9H-carbazol-3-ol (3ac)
'"H NMR (400 MHz, CDCls): 6 8.12 (s, 1H), 8.08 (d, J = 2.3 Hz, 1H), 7.94 (d, J = 8.7 Hz, 1H), 7.54 (d, J = 8.9 Hz, 1H), 7.45
(d,J=8.9 Hz, 1H), 7.39 (d, J = 7.8 Hz, 1H), 7.34 (dd, J=8.8, 2.3 Hz, 1H), 7.30-7.26 (m, 2H), 7.19 (d, J = 8.8 Hz, 1H), 6.78
(ddd, J=8.0, 7.1, 0.9 Hz, 1H), 6.60 (d, J = 7.8 Hz, 1H), 5.28 (s, 1H), 4.64 (s, 1H).
13C NMR (100 MHz, CDCl3): J 152.6, 148.1, 140.4, 134.6, 131.5, 130.7, 130.5, 130.4, 126.13, 126.07, 122.5, 122.2, 121.2,
119.5, 119.0, 117.9, 115.2, 112.9, 112.3, 110.6, 110.1 (one carbon overlapped).
HRMS (APCI): calcd for C2oHisBrNO,: m/z 404.0286 [M + H]", found 404.0281.
IR (KBr): 3410, 3059, 2928, 1588, 1499, 1441, 1274, 1340, 1164, 899, 810, 749 cm.
mp: 117-119 °C (white solid).
Enantiomeric ratio: 89:11, determined by HPLC (Chiralpak IC-3, n-hexane:2-propanol = 9/1; flow rate 1.0 mL/min; 25 °C;
230 nm) first peak: tr = 14.2 min, second peak: tg = 22.5 min.
[a]l —99.33 (¢ 0.75, CHCl;) for 89:11 er.
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4-(2-Hydroxy-6-iodonaphthalen-1-yl)-9H-carbazol-3-ol (3ad)

'"H NMR (400 MHz, CDCl3): 6 8.30 (d, J = 1.8 Hz, 1H), 8.13 (s, 1H), 7.91 (d, J = 8.7 Hz, 1H), 7.54 (d, J = 8.7 Hz, 1H), 7.50
(dd,J=8.7,1.8 Hz, 1H), 7.43 (d,J=9.2 Hz, 1H), 7.39 (d, J = 8.2 Hz, 1H), 7.30-7.28 (m, 2H), 7.06 (d, J=8.7 Hz, 1H), 6.78
(ddd, J=8.3,7.3,0.9 Hz, 1H), 6.60 (d, J = 8.2 Hz, 1H), 5.32 (s, 1H), 4.66 (s, 1H).

13C NMR (100 MHz, CDCl3): § 152.7, 148.1, 140.4, 136.9, 135.9, 134.6, 131.8, 131.1, 130.2, 126.12, 126.06, 122.6, 122.3,
121.2,119.4,118.8, 115.2, 112.8, 112.4, 110.6, 110.1, 89.0.

HRMS (APCI): calcd for C2HisINO2: m/iz 452.0147 [M + H]", found 452.0128.

IR (KBr): 3410, 3058, 2953, 1581, 1500, 1442, 1338, 1276, 1150, 898, 816 cm’'.

mp: 133-135 °C (white solid).

Enantiomeric ratio: 85:15, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
220 nm) first peak: tr = 14.9 min, second peak: tg = 26.0 min.

[a]3® —83.71 (c 0.89, CHCI;) for 85:15 er.

4-(2-Hydroxy-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)naphthalen-1-yl)-9H-carbazol-3-ol (3ae)

'"H NMR (400 MHz, CDCl5): & 8.45 (s, 1H), 8.11 (s, 1H), 8.07 (d, J = 8.7 Hz, 1H), 7.65 (dd, J = 8.4, 1.4 Hz, 1H), 7.53 (d, J
=8.9 Hz, 1H), 7.43 (d,J =9.2 Hz, 1H), 7.37 (d, J= 8.9 Hz, 1H), 7.31-7.23 (m, 3H), 6.75(ddd, J = 8.3, 7.8, 0.9 Hz, 1H), 6.61
(d, J=8.3 Hz, 1H), 5.32 (s, 1H), 4.69 (s, 1H), 1.36 (s, 12H).

13C NMR (100 MHz, CDCl3): 6 153.3, 148.2, 140.4, 136.7, 134.7, 134.6, 132.3, 132.2, 128.8, 126.0, 123.2, 122.7, 122.5,
121.4,119.4,117.7,115.1, 112.6, 111.9, 110.6, 110.5, 83.9, 24.9 (one carbon overlapped).

HRMS (APCI): calcd for CogH27BNO4: m/z 452.2033 [M + H]", found 452.2033.

IR (KBr): 3351, 3212, 2980, 1719, 1482, 1373, 1333, 1297, 1256, 1171, 1145, 1045, 849, 738 cm..

mp: 118-120 °C (brown solid).

Enantiomeric excess: 93:7, determined by HPLC (Chiralpak IC-3, hexane/2-propanol = 7/1; flow rate 1.0 mL/min; 25 °C;
230 nm) first peak: tg = 10.8 min, second peak: tg = 15.7 min.

[a]3’ —74.45 (c 0.87, CHCIs) for 93:7 er.
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4-(2-Hydroxy-6-phenylnaphthalen-1-yl)-9H-carbazol-3-ol (3af)
'"H NMR (400 MHz, CDCl5): § 8.13-8.08 (m, 3H), 7.67 (dd, J = 8.7, 0.9 Hz, 2H), 7.58-7.54 (m, 2H), 7.48-7.28 (m, 8H), 6.80
(ddd, J=8.0, 7.3, 0.9 Hz, 1H), 6.73 (d, J = 8.0 Hz, 1H), 5.28 (s, 1H), 4.74 (s, 1H).
13C NMR (100 MHz, CDCl3): § 152.4, 148.2, 140.8, 140.4, 136.8, 134.6, 132.0, 131.6, 129.7, 128.8, 127.20, 127.15, 126.3,
126.1, 124.7,122.6, 122.4,121.4, 119.4, 118.2, 115.1, 112.7, 111.8, 110.6, 110.5 (one carbon overlapped).
HRMS (APCI): calcd for CogHaoNO»: m/z 402.1494 [M + H]*, found 402.1489.
IR (KBr): 3410, 3058, 1707, 1596, 1494, 1286, 1258, 1151, 901, 757 cm™..
mp: 134-136 °C (white solid).
Enantiomeric ratio: 89:11, determined by HPLC (Chiralpak IC-3, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
255 nm) first peak: tg = 7.5 min, second peak: tg = 10.2 min.
[a]i® —94.15 (c 1.06, CHCI;) for 89:11 er.

H
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4-(2-Hydroxy-6-(4-methoxyphenyl)naphthalen-1-yl)-9H-carbazol-3-ol (3ag)

'H NMR (400 MHz, CDCls): 6 8.12 (s, 1H), 8.08-8.06 (m, 2H), 7.60 (d, J = 8.7 Hz, 2H), 7.56-7.52 (m, 2H), 7.45 (d, J = 8.7
Hz, 1H), 7.40-7.37 (m, 2H), 7.31-7.27 (m, 2H), 7.00 (d, J= 9.2 Hz, 2H), 6.79 (ddd, J=8.2, 7.8, 0.9 Hz, 1H), 6.73 (d, J=8.2
Hz, 1H), 5.25 (s, 1H), 4.75 (s, 1H), 3.86 (s, 3H).

13C NMR (100 MHz, CDCl3): 6 159.1, 152.2, 148.2, 140.4, 136.4, 134.6, 133.4, 131.7, 131.5, 129.7, 128.2, 127.0, 126.0,
125.6, 124.7,122.6, 122.4,121.4, 119.4, 118.2, 115.1, 114.3, 112.6, 111.8, 110.7, 110.5, 55.4.

HRMS (APCI): calcd for C2oH2oNO3: m/z 432.1600 [M + H]*, found 432.1588.

IR (KBr): 3410, 3052, 2931, 1607, 1503, 1282, 1248, 1179, 1152, 821 cm™.

mp: 115-117 °C (brown solid).

Enantiomeric ratio: 78:22, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
220 nm) first peak: tr = 32.5 min, second peak: tg = 42.2 min.

[a]3’ —45.86 (c 0.70, CHCIs) for 78:22 er.
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4-(2-Hydroxy-7-methoxynaphthalen-1-yl)-9H-carbazol-3-ol (3ah)

'"H NMR (400 MHz, CDCI3): 6 8.10 (s, 1H), 7.94 (d, J = 8.7 Hz, 1H), 7.82 (d, J = 9.2 Hz, 1H), 7.53 (d, J = 8.2 Hz, 1H), 7.38
(d, J=8.2 Hz, 1H), 7.30-7.25 (m, 3H), 7.03 (dd, J = 8.9, 2.8 Hz, 1H), 6.80 (td, J=8.1, 0.9 Hz, 1H), 6.75 (d, J = 7.3 Hz, 1H),
6.63 (d, J=2.3 Hz, 1H), 5.21 (s, 1H), 4.76 (s, 1H), 3.55 (s, 3H).

13C NMR (100 MHz, CDCl3): 6 159.1, 153.0, 148.2, 140.4, 134.7, 134.3, 131.1, 123.0, 126.0, 124.7, 122.5, 121.4, 119.4,
116.1,115.2,115.0, 112.6, 111.0, 110.8, 110.5, 103.1, 55.1 (one carbon overlapped).

HRMS (APCI): calcd for C23Hi1sNOs: m/z 356.1287 [M + H]", found 356.1270.

IR (KBr): 3479, 3408, 2927, 1622, 1513, 1442, 1273, 1221, 1165, 831 cm’".

mp: 116-118 °C (brown solid).

Enantiomeric ratio: 86:14, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
220 nm) first peak: tg = 15.6 min, second peak: tg = 20.7 min.

[a]3® —39.36 (c 0.78, CHCI;) for 86:14 er.

H
g8
o ()
RGO
3ai

4-(2-Hydroxy-7-(methoxymethoxy)naphthalen-1-yl)-9H-carbazol-3-ol (3ai)

'H NMR (400 MHz, CDCl3): 6 8.09 (s, 1H), 7.95 (d, J = 9.2 Hz, 1H), 7.85 (d, J = 9.2 Hz, 1H), 7.51 (d, J = 6.9 Hz, 1H), 7.37
(d, J=8.2 Hz, 1H), 7.30-7.24 (m, 3H), 7.16 (dd, J=8.7, 2.3 Hz, 1H), 6.83 (d, J=2.3 Hz, 1H), 6.79 (ddd, J=8.2, 7.3, 0.9 Hz,
1H), 6.72 (d, J=8.2 Hz, 1H), 5.24 (s, 1H), 4.97 (s, 2H), 4.73 (s, 1H), 3.26 (s, 3H).

13C NMR (100 MHz, CDCl3): 6 156.5, 152.9, 148.2, 140.4, 134.7, 134.2, 131.1, 130.1, 125.9, 125.3, 122.5, 121.5, 119.3,
116.0, 115.8, 115.1, 112.6, 111.1, 110.7, 110.4, 107.8, 94.4, 56.0 (one carbon overlapped)

HRMS (APCI): calcd for Co3Hi6NOs: m/z 354.1125 [M — OMe]", found 354.1128.

IR (KBr): 3409, 2932, 1622, 1514, 1455, 1290, 1269, 1156 cm'.

mp: 170-172 °C (brown solid).

Enantiomeric ratio: 92:8, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
230 nm) first peak: tg = 15.0 min, second peak: tg = 19.9 min.

[a]3! —86.75 (c 0.80, CHCI5) for 92:8 er.
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4-(7-(Allyloxy)-2-hydroxynaphthalen-1-yl)-9H-carbazol-3-ol (3aj)

'"H NMR (400 MHz, CDCI3): 6 8.10 (s, 1H), 7.94 (d, J = 9.2 Hz, 1H), 7.82 (d, J = 8.7 Hz, 1H), 7.53 (d, J = 8.7 Hz, 1H), 7.38
(d, J=8.2 Hz, 1H), 7.23-7.25 (m, 3H), 7.05 (dd, J=8.9, 2.3 Hz, 1H), 6.79 (ddd, J=7.8, 6.9, 0.9 Hz, 1H), 6.73 (d, J="7.8 Hz,
1H), 6.64 (d, J=2.8 Hz, 1H), 5.87-5.77 (m, 1H), 5.21 (s, 1H), 5.15-5.05 (m, 2H), 4.75 (s, 1H), 4.31-4.19 (m, 2H).

13C NMR (100 MHz, CDCls): J 158.0, 153.0, 148.2, 140.4, 134.6, 134.3, 132.8, 131.0, 123.0, 126.0, 124.7, 122.49, 122.45,
121.4,119.4, 118.0, 116.4, 115.2, 115.0, 112.5, 111.0, 110.8, 110.4, 104.4, 68.6.

HRMS (APCI): calcd for CosHoNOs: m/z 382.1443 [M + H]", found 382.1429.

IR (KBr): 3491, 3409, 2925, 1620, 1512, 1441, 1190, 834 cm™..

mp: 101-103 °C (brown solid).

Enantiomeric ratio: 91:9, determined by HPLC (Chiralpak IA, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
220 nm) first peak: tg = 12.5 min, second peak: tg = 19.2 min.

[a]3® —88.21 (c 0.87, CHCI;5) for 91:9 er.
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4-(7-Bromo-2-hydroxynaphthalen-1-yl)-9H-carbazol-3-ol (3ak)
'H NMR (400 MHz, CDCls): 6 8.14 (s, 1H), 7.99 (d, J = 8.7 Hz, 1H), 7.78 (d, J = 9.2 Hz, 1H), 7.55 (d, J = 8.7 Hz, 1H), 7.46-
7.39 (m, 4H), 7.30-7.26 (m, 2H), 6.79 (ddd, J = 8.7, 7.8, 0.9 Hz, 1H), 6.63 (d, J=7.8 Hz, 1H), 5.29 (s, 1H), 4.63 (s, 1H).
13C NMR (100 MHz, CDCl3): 6 153.2, 148.2, 140.4, 134.7, 134.3, 131.3, 130.0, 127.8, 127.5, 126.2, 126.1, 122.5, 122.3,
122.2,121.2,119.4, 118.2, 115.3, 113.0, 111.5, 110.6, 109.9.
HRMS (APCI): calcd for C2oHisNO»: m/z 325.1103 [M — Br + H]", found 325.1096.
IR (KBr): 3411, 3058, 2926, 1614, 1499, 1441, 1286, 1164, 900, 836, 748 cm’!.
mp: 126-128°C (white solid).
Enantiomeric ratio: 88:12, determined by HPLC (Chiralpak IC-3, n-hexane:2-propanol = 7/1; flow rate 1.0 mL/min; 25 °C;
230 nm) first peak: tg = 10.2 min, second peak: tg = 17.0 min.
[a]3’ —78.76 (c 0.65, CHCI5) for 88:12 er.
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4-(2-Hydroxy-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)naphthalen-1-yl)-7-methyl-9H-carbazol-3-ol (3be)

'"H NMR (400 MHz, CDCl3): & 8.44 (s, 1H), 8.06 (d, J = 8.7 Hz, 1H), 7.99 (s, 1H), 7.65 (dd, J = 8.5, 0.9 Hz, 1H), 7.49 (d, J
=8.7 Hz, 1H), 7.41 (d, J=8.7 Hz, 1H), 7.30 (d, J = 8.2 Hz, 1H), 7.24 (d, J = 8.7 Hz, 1H), 7.16 (s, 1H), 6.57 (dd, J = 8.2, 0.9
Hz, 1H), 6.47 (d, J = 8.2 Hz, 1H), 5.33 (s, 1H), 4.67 (s, 1H), 2.37 (s, 3H), 1.36 (s, 12H).

13C NMR (100 MHz, CDCl3): 6 153.3, 148.2, 140.9, 136.7, 136.3, 134.7, 134.6, 132.2, 132.1, 128.8, 123.3, 122.8, 121.0,
120.1, 117.7, 114.4, 112.5, 112.0, 110.6, 110.3, 83.9, 24.9, 21.9 (two carbons overlapped).

HRMS (APCI): calcd for C2oH20BNO4: m/z 466.2190 [M + H]", found 466.2182.

IR (KBr): 3404, 2921, 1622, 1514, 1442, 1153, 984, 809 cm™.

mp: 129-131 °C (brown solid).

Enantiomeric ratio: 87:13, determined by HPLC (Chiralpak 1G-3, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;

Bpin

220 nm) first peak: tr = 9.6 min, second peak: tr = 16.7 min.
[a]3® —93.42 (c 0.76, CHCI;s) for 87:13 er.
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4-(2-Hydroxy-7-(methoxymethoxy)naphthalen-1-yl)-7-methyl-9H-carbazol-3-ol (3bi)

'"H NMR (400 MHz, CDCl3): 6 7.99 (s, 1H), 7.94 (d, J = 9.2 Hz, 1H), 7.84 (d, J = 8.7 Hz, 1H), 7.48 (d, J = 8.7 Hz, 1H), 7.28
(d, J=8.7 Hz, 1H), 7.23 (d, J = 8.7 Hz, 1H), 7.17-7.14 (m, 2H), 6.82 (d, J = 2.8 Hz, 1H), 6.63-6.57 (m, 2H), 5.27 (s, 1H),
4.98 (s, 2H), 4.72 (s, 1H), 3.28 (s, 3H), 2.39 (s, 3H).

13C NMR (100 MHz, CDCl3): 6 156.4, 152.9, 148.1, 140.9, 136.2, 134.6, 134.2, 130.9, 130.0, 125.3, 122.6, 121.1, 120.9,
120.2, 116.0, 115.8, 114.4, 112.5, 111.3, 110.5, 110.4, 107.8, 94.4, 56.0, 21.9.

HRMS (APCI): calcd for CosH2oNO4: m/z 400.1549 [M + H]*, found 400.1538.

IR (KBr): 3344, 3206, 2979, 1715, 1625, 1481, 1378, 1334, 1145, 806 cm’".

mp: 165-167 °C (brown solid).

Enantiomeric ratio: 88:12, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
220 nm) first peak: trg = 20.2 min, second peak: tg = 31.8 min.

[a]3® —77.84 (c 0.84, CHCI;) for 88:12 er.
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4-(7-(Allyloxy)-2-hydroxynaphthalen-1-yl)-7-methyl-9H-carbazol-3-ol (3bj)
'H NMR (400 MHz, CDCls): 6 7.98 (s, 1H), 7.93 (d, J = 8.7 Hz, 1H), 7.81 (d, J = 9.2 Hz, 1H), 7.49 (d, J = 8.7 Hz, 1H), 7.27-
7.23 (m, 2H), 7.17 (s, 1H), 7.04 (dd, J = 8.9, 2.3 Hz, 1H), 6.64-6.58 (m, 3H), 5.88-5.78 (m, 1H), 5.22 (s, 1H), 5.16-5.06 (m,
2H), 5.73 (s, 1H), 4.30-4.19 (m, 2H), 2.39 (s, 3H).
13C NMR (100 MHz, CDCl3): 6 158.0, 153.0, 148.1, 140.9, 136.3, 134.6, 134.3, 132.8, 130.9, 129.9, 124.7, 122.6, 121.1,
121.0, 120.2, 118.0, 116.4, 115.2, 114.4, 112.4, 111.1, 110.5, 104.4, 68.6, 21.9 (one carbon overlapped).
HRMS (APCI): calcd for C26H22NO3: m/z 396.1600 [M + H]*, found 396.1587.
IR (KBr): 3493, 3406, 2923, 1621, 1514, 1442, 1191, 834, 809 cm™.
mp: 102-104 °C (brown solid).
Enantiomeric ratio: 85:15, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
220 nm) first peak: tr = 14.9 min, second peak: tg = 26.0 min.
[a]3’ —103.45 (c 0.87, CHCl;) for 85:15 er.

6-(4-Fluorophenyl)-4-(2-hydroxy-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)naphthalen-1-yl)-9H-carbazol-3-ol
(3de)

'"H NMR (400 MHz, CDCl3): § 8.46 (s, 1H), 8.13 (s, 1H), 8.07 (d, J = 8.7 Hz, 1H), 7.67 (dd, J = 8.5, 0.9 Hz, 1H), 7.55 (d, J
=8.7 Hz, 1 H), 7.46-7.39 (m, 3H), 7.35-7.30 (m, 2H), 7.01-6.91 (m, 4H), 6.69 (d, J=1.4 Hz, 1H), 5.38 (s, 1H), 4.79 (s, 1H),
1.36 (d, J=4.4 Hz, 12H).

13C NMR (150 MHz, CDCl3): 6 161.8 (d, 'Jc.r = 245.6 Hz), 153.4, 148.3, 139.7, 137.6 (d, *Jc.r = 2.9 Hz), 136.8, 135.1, 134.7,
132.3,131.4,128.8,128.1 (d, *3Jcr = 8.7 Hz), 125.2,123.4,122.9, 122.7, 119.8, 117.7, 115.4, 115.3 (d, 2c.r = 21.7 Hz), 112.8,
111.9,110.9, 110.7, 83.9, 24.9 (two carbons overlapped).

1F NMR (565 MHz, CDCl3): § —115.9.

HRMS (APCI): calcd for C3sH30BFNO4: m/z 546.2252 [M + H]", found 546.2231.

IR (KBr): 3410, 2996, 1620, 1472, 1376, 1333, 1292, 1143, 810 cm.

mp: 147-149 °C (brown solid).

Enantiomeric ratio: 89:11, determined by HPLC (Chiralpak IA, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
220 nm) first peak: tg = 11.3 min, second peak: tg = 13.5 min.
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[a]¥ ~221.46 (c 0.89, CHCls) for 89:11 er.

6-(4-Fluorophenyl)-4-(2-hydroxy-7-(methoxymethoxy)naphthalen-1-yl)-9H-carbazol-3-ol (3di)

'"H NMR (400 MHz, CDCls): 6 8.14 (s, 1H), 7.95 (d, J = 8.7 Hz, 1H), 7.87 (d, J = 9.2 Hz, 1H), 7.53 (d, J = 8.7 Hz, 1H), 7.46
(dd, J=8.2, 1.8 Hz, 1H), 7.41 (d, J = 8.7 Hz, 1H), 7.30 (d, J = 8.7 Hz, 1H), 7.29 (d, J = 8.7 Hz, 1H), 7.17 (dd, J = 8.9, 2.3
Hz, 1H), 7.07-7.03 (m, 2H), 6.98-6.93 (m, 2H), 6.87 (d, J =2.8 Hz, 1H), 6.80 (d, J= 1.4 Hz, 1H), 5.34 (s, 1H), 4.96 (d, J =
2.3 Hz, 2H), 4.87 (s, 1H), 3.20 (s, 3H).

3C NMR (150 MHz, CDCl3): 6 161.8 (d, 'Jc.r = 245.6 Hz), 156.5, 152.9, 148.2, 139.7, 137.7 (d, *Jc.r = 2.9 Hz), 135.1, 134.2,
131.3,131.2, 130.1, 128.1 (d, 3Jcr = 8.7 Hz), 125.3, 125.1, 123.0, 122.5, 120.0, 116.1, 115.8, 115.4, 115.3 (d, 2Jc.r = 21.7
Hz), 112.8, 111.1, 111.0, 110.7, 107.9, 94.3, 55.8.

1F NMR (565 MHz, CDCl3): § —115.9.

HRMS (APCI): calcd for C30H23FNO4: m/z 480.1611 [M + H], found 480.1593.

IR (KBr): 3409, 3070, 2925, 1621, 1513, 1231, 1220, 1160, 837, 811 cm’".

mp: 112-114 °C (brown solid).

Enantiomeric ratio: 83:17, determined by HPLC (Chiralpak 1B, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
220 nm) first peak: tg = 23.8 min, second peak: tg = 29.5 min.

[a]3® —160.70 (c 1.15, CHCI;) for 83:17 er.

4-(7-(Allyloxy)-2-hydroxynaphthalen-1-yl)-6-(4-fluorophenyl)-9H-carbazol-3-ol (3dj)

'H NMR (400 MHz, CDCls): 6 8.14 (s, 1H), 7.93 (d, J = 8.7 Hz, 1H), 7.83 (d, J = 8.7 Hz, 1H), 7.54 (d, J = 8.7 Hz, 1H), 7.47
(dd, J=8.7,1.8 Hz, 1H), 7.41 (d, J=8.2 Hz, 1H), 7.31 (d, J = 8.7 Hz, 1H), 7.26 (d, J=8.7 Hz, 1H), 7.09-7.05 (m, 3H), 6.97-
6.93 (m, 2H), 6.81 (d, J = 1.8 Hz, 1H), 6.67 (d, J = 2.3 Hz, 1H), 5.84-5.74 (m, 1H), 5.29 (s, 1H), 5.12-5.01 (m, 2H), 4.87 (s,
1H), 4.31-4.19 (m, 2H).

13C NMR (150 MHz, CDCl3): 6 161.8 (d, 'Jc.r = 244.2 Hz), 158.0, 153.0, 148.3, 139.7, 137.7 (d, *Jc.r = 2.9 Hz), 135.1, 134.3,
132.7, 131.4,131.2, 130.0, 128.1 (d, *Jc.r = 7.2 Hz), 125.2, 124.7, 123.0, 122.5, 119.9, 118.0, 116.4, 115.3, 115.3 (d, 2Jcr =
21.7Hz), 115.2, 112.7, 111.1, 110.9, 110.7, 104.6, 68.62.

S30



1F NMR (565 MHz, CDCl3): § —115.9.

HRMS (APCI): calcd for C31H23FNOs3: m/z 476.1662 [M + H]", found 476.1642.

IR (KBr): 3406, 2957, 2925, 1622, 1513, 1227, 1173, 1159, 811 cm™..

mp: 101-103 °C (brown solid).

Enantiomeric ratio: 82:18, determined by HPLC (Chiralpak 1B, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
220 nm) first peak: tr = 20.4 min, second peak: tr = 27.9 min.

[a]3® —58.52 (c 1.08, CHCI;) for 82:18 er.

Enantioselective oxidative hetero-coupling of 4-hydroxycarbazole 1i and 2-naphthol 21 catalyzed by vanadium(V)

complex

3il

A test tube was charged with 1,2-dimethyl-9H-carbazol-4-ol (1i) (1.0 equiv), 3-methoxynaphthalen-2-ol (21) (2.0 equiv),
mononuclear vanadium catalyst (10 mol%), lithium chloride (3.0 equiv) and 1,4-dioxane (0.1 M for 1i) under air at 30 °C.
The mixture was stirred for 96 h. The reaction mixture was then filtered through a short pad of silica gel and the solvent was
evaporated. The crude product was purified by silica gel column chromatography to afford hetero-coupling product 3il.
3-(2-Hydroxy-3-methoxynaphthalen-1-yl)-1,2-dimethyl-9H-carbazol-4-ol (3il)

'"H NMR (600 MHz, CDCl5): 6§ 8.23 (d, J = 8.2 Hz, 1H), 8.01 (brs, 1H), 7.79 (d, J = 8.2 Hz, 1H), 7.46 (d, J = 8.2 Hz, 1H),
7.38-7.35 (m, 2H), 7.25 (m, 4H), 5.94 (brs, 1H), 5.05 (brs, 1H), 4.11 (s, 3H), 2.48 (s, 3H), 2.05 (s, 3H).

13C NMR (125 MHz, CDCl3): 6 147.6, 144.6, 138.9, 134.0. 129.3, 129.2, 126.9, 125.0, 124.6, 124.5, 124.4, 123.4, 122.9,
119.7, 114.6, 110.4, 110.2, 109. 9, 109.3, 106.7, 56.0, 16.8, 13.6.

HRMS (APCI): calcd for CosH2oNOs: m/z 384.1594 [M + H]*, found 384.1595.

IR (KBr): 3403, 2922, 1737, 1524, 884, 743 cm™..

mp: 168-170 °C (brown solid).

Enantiomeric ratio: 95:5 er, determined by HPLC (Chiralpak IB, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
235 nm) first peak: tr = 24.8 min, second peak: tg =29.7 min.

[a]L® —80.4 (c 1.6, CHCls) for 95:5 er.

S31



Enantioselective oxidative hetero-coupling of 1j and 2-naphthol 21 catalyzed by vanadium(V) complex

A test tube was charged with 11H-benzo[a]carbazol-6-ol (1j) (1.0 equiv), 3-methoxynaphthalen-2-ol (21) (2.0 equiv),
mononuclear vanadium catalyst (10 mol%), lithium chloride (3.0 equiv) and 1,4-dioxane (0.1 M for 1j) under air at 30 °C.
The mixture was stirred for 96 h. The reaction mixture was then filtered through a short pad of silica gel and the solvent was
evaporated. The crude product was purified by silica gel column chromatography to afford hetero-coupling product 3jl.
5-(2-hydroxy-3-methoxynaphthalen-1-yl)-11H-benzo[a]carbazol-6-ol (3ji)

'"H NMR (400 MHz, CDCls): & 8.95 (brs, 1H), 8.39 (d, J = 7.8 Hz, 1H), 8.16 (d, J = 7.8 Hz. 1H), 7.83 (d, J = 8.2 Hz, 1H),
7.63 (d, J=8.2 Hz, 1H), 7.45 (d, J= 7.5 Hz, 2H), 7.38-7.18 (m, 7H), 5.95 (brs, 1H), 5.49 (brs, 1H), 4.14 (s, 3H).

I3C NMR (125 MHz, CDCl3): 6 149.1, 147.6, 145.4, 138.1, 137.0, 132.3, 129.5 x 2, 127.0, 126.2, 125.7, 125.1, 124.8, 124.7,
124.6, 123.4,123.0x 2, 120.7, 120.5, 117.5, 112.5, 110.6, 110.0, 107.2, 104.1, 56.1.

HRMS (ESI): caled for C27H19NO3Na: m/z 428.1257 [M + Na]", found 428.1251.

IR (KBr): 3411, 2921, 2847, 2375, 1459, 1255, 1125, 1073, 885, 746 cm’".

mp: 250 °C (decomp.) (black green solid).

Enantiomeric ratio: 91:9 er, determined by HPLC (Chiralpak IC, n-hexane:2-propanol = 3/1; flow rate 1.0 mL/min; 25 °C;
297 nm) first peak: tg = 11.4 min, second peak: tg = 19.0 min.

[a]l® —80.8 (c 1.2, CHCls) for 91:9 er.

Enantioselective oxidative hetero-coupling of 2-hydroxycarbazole 1k and 2-naphthol 21l catalyzed by vanadium(V)

complex
Me O
DO,
HO

MeO OO

3kl
A test tube was charged with 9-benzyl-3-methyl-9H-carbazol-2-o0l (1k) (1.0 equiv), 3-methoxynaphthalen-2-ol (21) (1.0 equiv),
mononuclear vanadium catalyst (10 mol%), lithium chloride (3.0 equiv) and 1,4-dioxane (0.1 M for 1K) under air at 30 °C.
The mixture was stirred for 96 h. The reaction mixture was then filtered through a short pad of silica gel and the solvent was
evaporated. The crude product was purified by silica gel column chromatography to afford hetero-coupling product 3KI.
9-Benzyl-1-(2-hydroxy-3-methoxynaphthalen-1-yl)-3-methyl-9H-carbazol-2-ol (3kl)
'"H NMR (400 MHz, CDCl): 6 8.07 (d, J = 7.8 Hz, 1H), 8.01 (s, 1H), 7.73 (d, J = 8.2 Hz, 1H), 7.33-7.20 (m, 3H), 7.15 (dd,
J=15.1, 8.2 Hz, 4H), 6.99 (t, J = 6.9 Hz, 1H), 6.92 (t, J = 7.8 Hz, 2H), 6.34 (d, J = 7.8 Hz, 2H), 5.47 (s, 1H), 4.89 (d, J =
17.4 Hz, 1H), 4.84 (s, 1H), 4.55 (d, J=17.4 Hz, 1H), 3.97 (d, J= 1.4 Hz, 3H), 2.47 (s, 3H).
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13C NMR (125 MHz, CDCls): 6 151.2, 147.1, 145.1, 141.7, 138.0, 137.8, 129.7, 128.8, 127.7, 126.9, 126.3, 125.3, 125.1,
124.6, 124.5,124.3, 123.1, 122.1, 119.3, 119.1, 117.3, 117.1, 111.2, 108.6, 106.9, 102.3, 55.8, 46.9, 16.7.

HRMS (ESI): caled for C31H2sNO3;Na: m/z 482.1727 [M + Na]", found 482.1722.

IR (KBr): 3446, 2373, 2345, 1655, 1563, 1264, 1073, 908, 865, 735 cm’'.

mp: 182-184 °C (yellow brown solid).

Enantiomeric ratio: 82:18, determined by HPLC (Chiralpak IC, n-hexane:2-propanol = 4/1; flow rate 1.0 mL/min; 25 °C;
303 nm) first peak: tg = 9.2 min, second peak: tr = 31.0 min.

[a]3! +33.7 (c 4.4, CHCI5) for 82:18 er.

Enantioselective oxidative hetero-coupling of 3-hydroxycarbazole and 4-hydroxycarbazole catalyzed by vanadium(V)
complex

A test tube was charged with 1i (1.0 equiv), 1a (1.0 equiv), mononuclear vanadium catalyst (10 mol%), lithium chloride (3.0
equiv) and 1,4-dioxane (0.1 M for 1i) under air at 30 °C. The mixture was stirred for 96 h. The reaction mixture was then
filtered through a short pad of silica gel and the solvent was evaporated. The crude product was purified by silica gel column

chromatography to afford hetero-coupling product 3ia.

1,2-Dimethyl-9H,9'H-[3,4'-bicarbazole]-3',4-diol (3ia)

'H NMR (600 MHz, ACETONE-Ds) &: 10.25 (brs, 1H), 10.16 (brs, 1H), 8.20 (d, J = 7.6 Hz, 1H), 7.51 (d, J = 8.2 Hz, 1H),
7.44 (d, J=8.9 Hz, 1H), 7.40 (d, J = 8.2 Hz, 1H), 7.31 (t, J=7.6 Hz, 1H), 7.20 (brs, 1H), 7.19-7.10 (m, 3H), 7.03 (brs, 1H),
6.75 (d, J=8.2 Hz, 1H), 6.65 (t, J = 7.6 Hz, 1H), 2.52 (s, 3H), 2.08 (s, 3H).

13C NMR (125 MHz, CDCl3): 6 150.0, 149.5, 142.0, 141.6, 140.3, 135.4, 134.5, 125.6, 124.7, 124.5, 124.1, 124.0, 123.2,
121.9,119.4, 118.6, 115.9, 115.7, 112.6, 112.0, 111.1, 110.8, 110.6, 110.4, 16.7, 13.7.

HRMS (ESI): calcd for C26H20N202Na: m/z 415.1417 [M + Na]", found 415.1410.

IR (KBr): 3446, 3419, 3349, 3057, 2921, 1709, 1610, 1498, 1439, 1350, 1166, 1113, 902, 756 cm’".

mp: 206-207 °C (yellow brown solid).

Enantiomeric ratio: 71:29, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 3/1; flow rate 2.0 mL/min; 25 °C;
339 nm) first peak: tg = 4.8 min, second peak: tr = 7.7 min.

[a]i® —129.5. (C 2.6, acetone) for 71:29 er.

Enantioselective oxidative hetero-coupling of 3-hydroxycarbazole and f-ketoester catalyzed by vanadium(V) complex
To a solution of 3-hydroxycarbazole 1 (0.52 mmol, 1.5 eq) and methyl 2-oxocyclopentanecarboxylate (7) (0.35 mmol) in
chlorobenzene (0.1 M), mononuclear vanadium catalyst (10 mol%) was added. The mixture was stirred under air at 50 °C for
24 h. The reaction mixture was then filtered through a short pad of silica gel and the solvent was evaporated. The crude

product was purified by silica gel column chromatography to afford hetero-coupling product 8.
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(major)

Compound 8a (major diastereomer)

'"H NMR (400 MHz, CDCI3): 6 8.03 (s, 1H), 7.80 (dd, J = 7.8, 0.9 Hz, 1H), 7.43-7.38 (m, 2H), 7.28 (d, J = 8.7 Hz, 1H), 7.18
(ddd, J=28.0, 5.5, 2.5 Hz,1H), 6.97 (d, J = 8.7 Hz, 1H), 3.90 (s, 1H), 3.71 (s, 3H), 3.07 (td, J=12.4, 6.4 Hz, 1H), 2.43-2.34
(m, 2H), 2.17 (td, J = 12.4, 6.4 Hz, 1H), 1.91-1.83 (m, 1H), 1.61-1.51 (m, 1H).

13C NMR (100 MHz, CDCl3): 6 172.6, 152.9, 140.4, 135.3, 126.0, 122.2, 121.2, 120.7, 120.6, 119.4, 119.2, 110.9, 110.7,
108.0, 65.1, 53.0, 39.6, 34.7, 22.7.

HRMS (ESI): calcd for C1oH;7NO4Na: m/z 346.1050 [M + Na]*, found 346.1046.

IR (KBr): 3413, 2953, 1720, 1496, 1442, 1321, 1277, 1101, 937 cm™..

mp: 98-100 °C (white solid).

Enantiomeric ratio: 93:7, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 7/1; flow rate 1.0 mL/min; 25 °C;
350 nm) first peak: tg = 16.7 min, second peak: tg = 19.3 min.

[a]3’ +72.46 (c 1.0, THF) for 93:7 er.

(minor)

Compound 8a’ (minor diastereomer)

'"H NMR (400 MHz, CDCl5): 6 7.98 (dd, J = 7.8, 0.9 Hz, 1H), 7.90 (s, 1H), 7.42 (s, 1H), 7.39-7.38 (m, 2H), 7.20-7.16 (m,
2H), 5.19 (s, 1H), 3.81 (s, 3H), 2.65 (td, J=12.4, 6.4 Hz, 1H), 2.41 (ddt, J = 13.3, 6.4, 1.8 Hz, 1H), 2.23 (ddt, J=13.3, 6.4,
1.8 Hz, 1H), 2.17-2.08 (m, 1H), 1.83-1.75 (m, 1H), 1.55-1.46 (m, 1H)

13C NMR (150 MHz, CDCl3): 6 173.3, 152.6, 140.3, 134.8, 128.2, 126.0, 124.5, 123.2, 120.4, 119.8, 119.2, 110.6, 106.1,
99.8, 62.9, 52.9,40.3,37.5,21.9.

HRMS (ESI): calcd for C19H;7NO4Na: m/z 346.1050 [M + Na]*, found 346.1046.

IR (KBr): 3413, 2959, 1715, 1458, 1250, 1096, 860 cm™.

mp: 196-198 °C (white solid).

Enantiomeric ratio: 88:12, determined by HPLC (Chiralpak 1A, n-hexane/2-propanol = 7/1; flow rate 1.0 mL/min; 25 °C;
360 nm) first peak: tg = 28.5 min, second peak: trg = 48.9 min.

[a]d’ +25.6 (c 0.32, CHCI;) for 88:12 er.
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8b
(major)

Compound 8b (major diastereomer)

'H NMR (400 MHz, CDCl3): § 7.91 (s, 1H), 7.66 (d, J = 8.2 Hz, 1H), 7.22 (d, J = 8.7 Hz, 1H), 7.18 (s, 1H), 7.00 (d, J = 8.2
Hz, 1H), 6.92 (d, J = 8.7 Hz, 1H), 3.94 (s, 1H), 3.69 (s, 3H), 3.05 (td, J=12.4, 6.4 Hz, 1H), 2.50 (s, 3H), 2.42-2.32 (m, 2H),
2.16 (td, J=12.4, 6.4 Hz, 1H), 1.89-1.82 (m, 1H), 1.59-1.53 (m, 1H).

13C NMR (100 MHz, CDCls): 6 172.7, 152.8, 141.0, 136.3, 135.3, 121.9, 121.0, 120.6, 120.3, 119.2, 118.9, 110.8, 110.7,
107.3, 65.0, 52.9, 39.6, 34.6, 22.7, 22.0.

HRMS (ESI): calcd for C20H19NO4Na: m/z 360.1206 [M + Na]*, found 360.1201.

IR (KBr): 3485, 3392, 2948, 1726, 1616, 1436, 1260, 1123, 937, 805 cm™..

mp: 215-217 °C (white solid).

Enantiomeric ratio: 92:8, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 7/1; flow rate 1.0 mL/min; 25 °C;
315 nm) first peak: tg = 18.5 min, second peak: tg = 23.6 min.

[a]3’ +26.7 (¢ 0.33, CHCls) for 92:8 er.

8b'
(minor)

Compound 8b’ (minor diastereomer)

'"H NMR (400 MHz, CDCI5): 6 7.85 (d, J = 8.2 Hz, 1H), 7.78 (s, 1H), 7.37 (s, 1H), 7.16 (s, 1H), 7.13 (s, 1H), 7.01 (d, J = 8.2
Hz, 1H), 5.20 (s, 1H), 3.81 (s, 3H), 2.64 (td, J = 12.8, 6.4 Hz, 1H), 2.50 (s, 3H), 2.40 (ddt, J = 13.5, 6.4, 1.8 Hz, 1H), 2.22
(ddt, J=13.5,6.4, 1.8 Hz, 1H), 2.11 (td, J=12.8, 6.4 Hz, 1H), 1.81-1.75 (m, 1H), 1.57-1.44 (m, 1H).

13C NMR (150 MHz, CDCl3): 6 173.4, 152.6, 140.8, 136.2, 134.8, 127.4, 124.6, 120.9, 120.8, 120.0, 119.8, 110.7, 105.9,
99.5, 62.8,52.9,40.3,37.5,22.1,21.9.

HRMS (ESI): calcd for C20H19NO4Na: m/z 360.1206 [M + Na]*, found 360.1202.

IR (KBr): 3485, 3392, 2948, 1726, 1616, 1436, 1260, 1123, 937, 805 cm™..

mp: 178-180 °C (white solid).

Enantiomeric ratio: 90:10, determined by HPLC (Chiralpak 1A, hexane/2-propanol = 7/1; flow rate 1.0 mL/min; 25 °C; 300
nm) first peak: tr = 34.3 min, second peak: tr = 55.6 min.

[a]®’ +59.4 (¢ 0.32, CHCls) for 90:10 er.
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Compound 8c

'"H NMR (400 MHz, CDCl3): 6 8.09 (d, J = 1.4 Hz, 1H), 8.07 (s, 1H), 7.70-7.67 (m, 3H), 7.51-7.45 (m, 3H), 7.34 (tt, ] = 7.3,
1.4 Hz, 1H), 7.28 (d, J = 8.2 Hz, 1H), 6.98 (d, J = 8.7 Hz, 1H), 4.03 (s, 1H), 3.72 (s, 3H), 3.10 (td, J = 12.6, 6.4 Hz, 1H), 2.44-
2.38 (m, 2H), 2.18 (td, J=12.6, 6.4 Hz, 1H), 1.91-1.83 (m, 1H), 1.62-1.50 (m, 1H).

13C NMR (100 MHz, CDCl3): 6 172.6, 153.0, 141.6, 139.9, 135.7, 132.6, 128.9, 126.9, 126.5, 125.5, 121.8, 120.8, 120.7,
120.5,119.3, 111.1, 111.0, 108.2, 65.1, 53.0, 39.7, 34.7, 22.7.

HRMS (ESI): calcd for Co5sH21NO4Na: m/z 422.1363 [M + Na], found 422.1357.

IR (KBr): 3409, 3376, 2943, 1704, 1600, 1491, 1260, 1118, 937, 756 cm’".

mp: 118-120 °C (white solid).

Enantiomeric ratio: 92:8, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 7/1; flow rate 1.0 mL/min; 25 °C;
315 nm) first peak: tg = 17.1 min, second peak: tg = 23.2 min.

[a]3’ +15.89 (c 0.1, THF) for 92:8 er.

Compound 8d

'"H NMR (400 MHz, CDCl3): 6 8.07 (s, 1H), 8.03 (t, J = 1.4 Hz, 1H), 7.64-7.59 (m, 3H), 7.47 (d, J = 8.7 Hz, 1H), 7.30 (d, J
= 8.7 Hz, 1H), 7.20-7.14 (m, 2H), 6.99 (d, J = 8.7 Hz, 1H), 4.99 (s, 1H), 3.71 (s, 3H), 3.09 (td, J = 12.6, 6.4 Hz, 1H), 2.43-
2.39 (m, 2H), 2.18 (td, J=12.6, 6.4 Hz, 1H), 1.90-1.84 (m, 1H), 1.63-1.50 (m, 1H).

13C NMR (100 MHz, CDCls): 6 172.6, 162.0 (d, 'Jc.r = 246.3 Hz), 153.0, 139.8, 137.8, 135.8, 131.7, 128.40 (d, *Jc.r = 8.6
Hz), 125.3, 121.80, 120.80, 120.71, 120.40, 119.21, 115.7 (d, 2Jc.r = 21.7 Hz), 111.1, 111.0, 108.3, 65.0, 53.0, 39.7, 34.7,
22.6.

1F NMR (565 MHz, CDCls): § —120.2.

HRMS (ESI): caled for CosH20FNO4Na: m/z 440.1269 [M + Na]*, found 440.1263.

IR (KBr): 3408, 2951, 1716, 1488, 1254, 1227, 1091, 944, 808 cm™.

mp: 116-118 °C (white solid).

Enantiomeric ratio: 90:10, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 7/1; flow rate 1.0 mL/min; 25 °C;
315 nm) first peak: tg = 17.6 min, second peak: tg = 26.7 min.

[a]&® —10.5 (¢ 0.40, CHCIs) for 90:10 er.
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Compound 8e (major diastereomer)

'"H NMR (400 MHz, CDCl5): J 8.06 (s, 1H), 7.95 (d, J = 1.8 Hz, 1H), 7.49 (dd, J=8.7, 1.8 Hz, 1H), 7.30 (d, J = 8.7 Hz, 1H),
7.28 (d, J=8.7 Hz, 1H), 6.99 (d, J = 8.7 Hz, 1H), 4.11 (s, 1H), 3.78 (s, 3H), 3.04 (td, J = 12.6, 6.4 Hz, 1H), 2.43-2.33 (m,
2H), 2.17 (td, J = 12.6, 6.4 Hz, 1H), 1.91-1.85 (m, 1H), 1.61-1.49 (m, 1H).

13C NMR (100 MHz, CDCls): 6 172.7, 153.1, 138.9, 135.7, 128.6, 124.7, 122.8, 120.6, 118.1, 112.2, 111.8, 111.3, 108.9,
64.9, 53.0, 39.7, 34.7, 22.6 (one carbon overlapped).

HRMS (ESI): calcd for C19H;6BrNO4Na: m/z 424.0155 [M + Na]", found 424.0150.

IR (KBr): 3408, 2951, 1721, 1493, 1439, 1281, 1096, 944, 797 cm™.

mp: 105-108 °C (white solid).

Enantiomeric ratio: 91:9, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 7/1; flow rate 1.0 mL/min; 25 °C;
309 nm) first peak: tg = 15.0 min, second peak: tg = 20.1 min.

[a]%’ —78.95 (c 1.0, THF) for 91:9 er.

(minor)

Compound 8¢’ (minor diastereomer)

'"H NMR (400 MHz, CDCl3): 6 8.09 (d, J = 1.8 Hz, 1H), 7.91 (s, 1H), 7.46 (dd, J = 8.7, 1.8 Hz, 1H), 7.35 (s, 1H), 7.26 (d, J
=7.8 Hz, 1H), 7.17 (s, 1H), 5.13 (s, 1H), 3.81 (s, 3H), 3.04 (td, J = 12.4, 6.4 Hz, 1H), 2.44-2.39 (m, 1H), 2.24-2.19 (m, 1H),
2.12 (td, J=12.4, 6.4 Hz, 1H), 1.83-1.76 (m, 1H), 1.56-1.47 (m, 1H).

13C NMR (150 MHz, CDCl3): 6 173.2, 152.8, 138.8, 135.1, 129.2, 128.6, 124.9, 123.4, 123.0, 112.0, 112.1, 111.9, 106.4,
99.7,62.9, 53.0, 40.2, 37.6, 22.0.

HRMS (ESI): calcd for C1oH;6BrNO4Na: m/z 424.0155 [M + Na]", found 424.0149.

IR (KBr): 3418, 2951, 1721, 1466, 1270, 1096, 949, 868, 802, 753 cm™..

mp: 220-222 °C (white solid).

Enantiomeric ratio: 90:10, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 7/1; flow rate 1.0 mL/min; 25 °C;
315 nm) first peak: tg = 23.8 min, second peak: tg = 54.0 min.

[a]3® +39.5 (c 0.40, CHCI5) for 90:10 er.
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Compound 8f°

'"H NMR (400 MHz, CDCl5): 6 8.62 (d, J = 8.2 Hz, 1H), 8.28 (s, 1H), 7.97 (d, J = 8.2 Hz, 1H), 7.91 (s, 1H), 7.82 (d, J = 8.7
Hz, 1H), 7.69 (ddd, J=8.0, 7.1, 1.2 Hz, 1H), 7.57 (d, J=8.7 Hz, 1H), 7.46 (ddd, J=8.0, 7.1, 1.2 Hz, 1H), 7.30 (s, 1H), 5.20
(s, 1H), 3.83 (s, 3H), 2.68 (td, J=12.4, 6.4 Hz, 1H), 2.40 (ddt, J=13.5, 6.4, 1.8 Hz, 1H), 2.28 (ddt, J=13.5, 6.4, 1.8 Hz, 1H),
2.15(td, J=12.4, 6.4 Hz, 1H), 1.84-1.78 (m, 1H), 1.60-1.48 (m, 1H).

13C NMR (150 MHz, CDCl3): 6 173.4, 153.3, 137.9, 133.9, 129.8, 129.1, 129.0, 127.6, 127.0, 126.9, 124.8, 123.0, 122.8,
119.9, 115.2, 112.6, 106.5, 101.2, 62.9, 52.9, 40.3, 37.6, 22.0.

HRMS (ESI): calcd for C23H9NO4Na: m/z 396.1206 [M + Na]", found396.1201.

IR (KBr): 3403, 2953, 1720, 1463, 1254, 1085, 937, 800 cm’'.

mp: 146-148 °C (white solid).

Enantiomeric ratio: 94:6, determined by HPLC (Chiralpak 1A, n-hexane:2-propanol = 7/1; flow rate 1.0 mL/min; 25 °C;
315 nm) first peak: tg = 17.4 min, second peak: tg = 29.6 min.

[a]3® +38.6 (c 0.35, CHCIs) for 94:6 er.

Compound 8g’

'"H NMR (400 MHz, CDCls): J 7.82 (s, 1H), 7.55 (s, 1H), 7.21 (s, 1H), 7.09 (d, J = 7.3 Hz, 1H), 6.88 (d, J = 7.3 Hz, 1H),
5.20 (s, 1H), 3.81 (s, 3H), 2.78 (s, 3H),2.65 (td, J=12.4, 6.4 Hz, 1H), 2.49 (s, 3H), 2.42 (ddt, J=13.3, 6.4, 1.8 Hz, 1H), 2.24
(ddt, J=13.3,6.4, 1.8 Hz, 1H), 2.12 (td, J = 12.4, 6.4 Hz, 1H), 1.83-1.76 (m, 1H), 1.57-1.45 (m, 1H).

13C NMR (100 MHz, CDCl3): 6 173.4, 152.5, 139.7, 134.8, 130.8, 127.0, 126.2, 125.3, 121.1, 120.5, 119.8, 117.0, 105.8,
102.0, 62.9, 52.9, 40.3, 37.5, 21.9, 20.3, 16.5.

HRMS (ESI): calcd for C21H21NO4Na: m/z 374.1363 [M + Na], found 374.1358.

IR (KBr): 3403, 2959, 1715, 1458, 1304, 1096, 855, 805 cm’'.

mp: 215-217 °C (white solid).

Enantiomeric ratio: 84:16, determined by HPLC (Chiralpak 1A, n-hexane/2-propanol = 7/1; flow rate 1.0 mL/min; 25 °C;
315 nm) first peak: tg = 22.1 min, second peak: tg = 35.4 min.

[a]3® +13.1 (c 0.40, CHCI;) for 84:16 er.
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Current_Time

Comment
Data_Format
Dim_Size
Dim_Titlas
Dim_Units
Dimensions
site
Spectrometer
Field Strength

X_Acq_Duration
X _Domain

Ire _Freq
Irr_Offset
Clipped
Scans

Total Scans

Relaxation_Delay
Raeve_Gain
Tenp_Get
X_90_Width
X_Acq_Time

¥ _Angle

X_Atn

*®_Pulse
Irr_Atn_Dec
Irr_Atn Noe
Irr_Noise
Irr_Pwidth
Decoupling
Initial Wait
Noe

Hoe_Time
Repetition Time

HO

2-KH-284 column_Carbon-3
delta
carbon. Jxp
Z-FiH-284 column
ACETONE-D6&

1-JUL-2019 18:55:18
22-SEP-2019 01:03:47
22-SEP-2019 01:03:58

aingle pulse decoupled d
1D COMPLEX

26214

Carbenl3

[ppm]
X

ECS 400
DELTA2_HMR
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1.04333312(s]

13c

100. 52530333 [MHz]
100 [ppa]

32768

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]
Proton
399.78219836 [MHz]
5[ppm]

FALSE

L)

54

2[=]

60
22.7(dc]
9. 6[us]
1.04333312(s)
30(deg]
5_6[dB]
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21[d8]
21[dB]
WALTZ
0.115(=s]
TRUE

iis]
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Compound 1c (' H NMR, 400 MHz, (CD3),CO and '*C NMR, 100 MHz, (CD3),CO)
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1 Filename = 2-KH-325 column_PFroton-3
1 Author = delta
& 1 . Experiment = proton.jxp
s = sample_id = 2-KH-325 column
1 Lo Solvent = ACETCNE-DE
] - [ Creation_Time = 5-JUL-2015 19:19:41
1 * | Revision Time = S5-JUL-2015 18:56:08
| - Current_Time = 22-SEP-2019 01:12:485
- Commant = single_pulse
= Data_Format = 1D COMPLEX
] Dim_Size = 13107
1 Dim_Title = Proton
] Dim_Units = [ppm]
1 Dimensions -x
1 Site = ECS 400
o 1 ESpectrometer - HELTRZHIW
-
i Field Strength = 9. 3897T66[T] (400(MHz]}
1 X_Acq Duration = 2,1B365952(s]
1 *_Domain =1
1 X_Freq = 399, 78219838 [MHz]
1 *_offset = &[ppm]
= X_Points = 16304
wi] X_Prescans =
1 X_Resolution = 0,.45794685(Hz]
1 X_Sweep = 7.5030012 [kiz]
1 X_Sweep Clipped = 6.00240086[kHz)
1 - Irr_Domain = Proton
] = 2l (= Irr_Freq = 399,76219838 [MHz]
= = T= | = Irr_Offset = 5[ppm)
- 4 e o & Tri_Demain = Froton
] = Tri_Freq = 39978219838 [MHz]
] S Tri_offs. = 5[ppm)
1 Clipped = FALSE
4 Scans -8
. Total_Scans =8
< -
o 4 { Relaxation Delay = 5[s]
] < Recvr_Gain = 50
1 Temp_Get = 460.0[dc]
) *_90_Wideh = 12.1[us]
] X_Acq_Time = 2.18365952[s]
] *_angle = 45[deg]
=4 *_Atn = 2[dB]
1 X_Pulse = 6.05[us]
] Irz_Mode = ofe
1 Tri_Mode = off
4 Dante_Fresat = FALSE
1 Initial Wait = 1(s]
- Repetition_Time =
o 1
o 1
5 4
=
E 1 | |
2 =- . L b By | P S SRR — = HO
o 4
LLd AR T T T | B T | B T T T
12.0 1.0 10.0 9.0 5.0 4.0 3.0 2.0 1.0 ] -1.0 -2.0
\ | L
3 1d
g 3 g sZ2g3°%
E o 4 [ N R RN F
X parts per Million : Proton
4 Filename = 2-EH-325 column_Proton-3
Author = delta
= Experiment = proton. jxp
- Sample_Id = 2-KH-325 column
4 Solvent = ACETONE-DS
| = = Creation Time = 5-JUL-2019 19:19:41
= = Revision Time = S5-JUL-2019 18:56:09
{ Current_Time = 26-SEP-2019 17:40:03
Comment = single_pulse
Data_Format = 1D COMPLEX
1 Dim_Size = 13107
Dim_Title = Proton
Dim_Units = (ppm]
Dimensions =X
Site = ECS 400
= Spectrometer = DELTAZ_NMR
L]
| Field_Strength = 9,.383766[T] (400 [MHz])}
1 %_hcq_Duration = 2.18365952(s]
=1n
= 399.76219838 [HHz]
-
1 . = 6.00240096 [kHz]
| ; S ) = Proten
= -y = P = = 399.78219838 [MHz)
e~ = = - Irr_Offset = 5(ppm]
| - Tri_Domain = Proton
] Tri_Freqg = 3%9.78213838 [MHz]
Tri_Cffset = 5[ppm]
i Clippod = FALSE
Scans -8
- Total_Scans =8
= Relaxation _Delay = 5[a]
Recvr_Gain = 50
1 Temp_Get = 460.0[dc)
X_90_Width = 12.1[us]
1 X_Aca_Time = 2,16365952(8]
| *_Angle = 45[deg]
| X_Atn = z[dB)
| O %_Fulse = 6.05[us)
| | | Irr_Mode = off
4 | Tri Mode = Off
Dante_Fresat = FALSE
Initial Wait = 1(s]
| I Il Repetitien_Time = 7.1B8365552(s]
| H
g N
] |
E o
£ HO
84 8.3 8.2 8.1 8.0 79 78 1.7 7.6 7.5 T4 7.3 72 7.1 7.0 6.9
52 2 282522228 £% og 5 1d
o = mEES G = nw o] =
L ~ Ll i el ~ e &~
X : parts per Million : Proton F
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Filename = 2-KH-325 column_Carbon-1
Author = delta
Experiment = carbon.jxp
Sample_Id = 2-KH-325 column
o) Salvent = ACETONE-DE
= Creation_Time = 6-FEB-2010 21:47:09
Revision_Time = 24-SEP-201% 10:45:37
Current_Time = 24-SEP-2019 10: 333
Comment = single pulse deccupled d
Data_Format = 1D COMPLEX
Dim Size = 26214
= Dim Title = Carbonld
i) Dim Units = [pp=]
Dimensions -X
site = ECS 400
Spectrometer = DELTAZ_NMR
e Field Strength = B.3BPTE6[T] (400([MHz])
X_Acq Duration = 1.04333312(s)
= 13¢
= 100.52530333 [MHz]
| = 100 fppm]
= 32768
95846665 [Hz]
= 31.40703518(kHz]
= = 25.12562814[kHz]
£ = Proton
= 390,78219838 [MHz]
= FALSI
= 103
Total_Scans = 103
Relaxation Delay = 2(s]
Recve_Gain = 60
Temp_Get = 460.0(dC)
X_50_Width = #.6[us]
X_Acq_Time = 1.04333312(s]
¥_Angle =
X_Atn -
2 X_pulse =
Irr_Atn_Dec -
Irr_Atn_Noe -
Irr Noise -
Irz_Pwidth =
Dacoupling =
Initial Wait =
Hoe =
Hoe_Time = 2[s]
Repetition Time = 3.04333312(s]
o H
E | N
: il
g & I e |
e ; - e e e e e s e e ey - - HO
220.0210.,0200.0190.0180.0170.0160.0150.0140,0130.0120.01 10,0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0
i il | (LI Y W S . !
(=3 =3 [} 06 = A = o0 00~
B i3 @ EEEE E3:cdz3 1d
b= T = §HERASAAZC:o Zoz-8 B
X : parts per Million : Carbonl3 F
i Filenase = KH-1d_single_pulse-1-2.3
= Author = delta
= Experiment = single_pulse.jxp
Sample_1d = xH-1d
Solvent = NONE
X Creation_Time = 28-JAN-2020 14:26:53
q Revision _Time = 28-JAN-2020 15:25:38
o Current_Time = 28-JAN-2020 16:00:08
] Comment = single_pulse
Data_format = 1D COMPLEX
Dim Bize = 13107
] Dim Title = Fluorinels
Dis Units = [ppm]
Dimensisns - X
Spectrometer = DELTAZ_NMR
] Field Strength = 14.09636928(T] (600[MHz
1 X_Acq_Duration = 57.3dd[as]
X_Domain = 19F
X _Freq = 564.72611656 [MHz]
X_offzet = Olppm}
X_Points = 16384
1 %_Preascans =1
%_Resclution = 17.43861607 [Hz]
X_Sweep = 285.71428571 [kHz]
X_Swesp Clipped = 228.5T7142857[kHz]
Irz_Domain = Fluorineld
Irr_Freq = 564.72611656 [MHz]
Irr_Offset = 5.0(ppm]
Tri_Domain = Fluorinels
Tri_Freq = 564.72611656[MHz]
bt | Tei_Offset = 5. 0fppm]
= Clipped = FALSE
Scans - 8
Total_Scans =8
Relaxation Delay = 5[s]
37 Recvr_Gain = 50
= Te=p Gt = 17.8[dc)
X_50_Width = 13[us]
= §7.344 [=s]
= 45[deg]
= 2.4[dB]
= &.5[us]
= off
= off
Dante_Fresat = FALSE
Initial Wait = 1(s]
Repetition Time = 5.057344[s]
] H
3 N
=
g
E
3 3 HO
T T T T T e S Bama ERmm e AR T
10.0 -10.0 =300 -50.0 =70.0 =90.0 -110.0 =130.0 -150.0 -170.0 =190.0
£ 1d
v
X : parts per Million : Fluorine19 F

Compound 1d (' H NMR, 400 MHz, (CD5),CO, *C NMR, 100 MHz, (CD3),CO and 1°F NMR, 565 MHz, (CD;).CO)
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i ilass
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X : parts per Mi

7.370

6,990

7607
T.600
7.391 |
6.970
2,090
2.084
2080

7.526

Filename
Author
Experiment
sample_ld
Solvent

Creation_Time
Revision_Time
Current_Time

Comment
Data_Format

Dim_Size
Dim_Title
Dim_Units
Dimensions
Site

Spectrometer

Field Strength
X_Req_Duratien

Irr_Deomain
Irr_Freq
Irr_Offset
Tri_Domain
Tri_Fregq
Tri_Offset
Clippad
Seans

Total_Scans

Relaxation_Delay

Recvr_Gain
Tenp_Get
%_90_Width
%_Aca_Time
*_Angle

X aen
*_Fulse
Irr_Mode
Tri_Mode

Dante_Fresat
Initial _Wait
Repetition_Time

HO

._Sweap
%_Sweep_Clipped

2-KH-324 column_Froton-3
delta
proton. jxp

2-KH-324 column
ACETCHE-DE

8-FEB-2019 17:58:33
26-SEP-2019 16:53:03
26-SEP-2019 16:53:10

single_pulse
1D COMPLEX

13107
Proten
(ppm]
x

ECS 400
DELTAZ_NMR

9.3B9T6E(T] (400 ([MHZ])
2.18365952 8]

iH
399.76219638 [MHz]

=}
. kHz]
6.00240096 [kHz]
Proton
359.78219838 [MHz)

5 [ppm]

Proton

359, 78219838 [MHz)
5 [ppm]

FALSE

5([a]

56

22.3(4C

11fua]

2.18365952 (8]

45 [deg]

1.5[dB)

5.5 [us]

Off

Off

FALSE

i[s]

= 7 1B365952(s)
H

N

OH

(]

-

1.0

abundance

0.43

=

1.03

1L.00

ll_-ln.

8339

X : parts per Million

=
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\

4

]

7956 ——
7.029

7.022

T.008

7.00

6,990 ~.
6.986
6.974

6,970

Filename
Author
Experiment
sample_Id
Solvent

Creation Time
Ravision_Time
Current_Time

Comment

Data_Format

Dim Size
Dim_Title
Dim Units
Dimensions
Site

Spectrometer

Fisld Strength
X_Aoq_Duration

X _Domain
X_Freq
X_offset

X _Polntas
X_Prescans

%_Resolution

X_Sweep

X_Sweep_Clipped

Ire_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
%_pulse
Irc_Mode
Tri_Mods

Dante_Presat
Initial Wait
Repstition Time

HO

= 2-EH-324 column_Proton-1
= delta

= proton. jxp

= 2-KH=-324 column

= ACETONE-DE

= 8-FEB-2019% 17:58:33
= 26-SEP-2019 11:58:47
= 26-SEP-2019 17:40:34

= single_pulse
= 1D COMPLEX
= 13107

= Proton

= [ppal

- X

- ECs 400

= DELTA2Z NMR

= 9.389766(T] (400([MEz])
= 2.18365952[a]

=1n

= 399.78219838 [MEx)

= S{ppm]

= 16384

-]

= 0.45794685[Hz]

= 7.5030012 [kHz]

= 6.00240096 [kHz)

= Proton

= 399.78219838 [MHz]
= Sippml

= Proton

= 399.78219838 [Mnz]
= Sippml

= FALSE

-8

-8

= 5(a)

- 56

= 22.3[dc]

= 11[us]

= 2.18365952(s)

= 45[deg’

= 1.5[dB]

= 5.5[us]

- off

- off

= FALSE

= 1fs
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Filename
Author
Expariment
Sampie_id
Solvent
Creation Tima
Revision_Time
Current_Time

Comment
Data_Format
Dim Size
Dim_Titlas
Dim _Units
Dimensions
Site
Spectrometer

Fu-ld | Strength
Acq_Duration
)l Domain
*_Freq

X Offset

Irr Freq
Irr_Offset
Clipped
Scans

Total Scans

Relaxation_Delay
Raeve_Gain
Tenp_Get
X_90_Width
X_Acq_Time

¥ _Angle

X_Atn

*®_Pulse
Irr_Atn_Dec
T.zz At.n Hoe
Irr_Hoise

IEE Pwidth
Decoupling
Initial Wait
Noe

Hoe_Time
Repetition Time

HO

2-KH-324 column_Carbon-3
delta
carben. Jxp
Z-FH-3%4 column
ACETONE-D6&

B-FEB-2019 18:59:30
24-SEP-2019 12:09:54
24-SEP-2019 12:18:07

aingle pulse decoupled d
1D COMPLEX

26214

Carbenl3

[ppm]

ECS 400
DELTA2_HMR

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

13c

100. 52530333 [MHz]
100 [ppa]

32768

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]
Proton
399.78219836 [MHz]
5[ppm]

FALSE

247

247

2[=]

&0
460.0([dC]
9.6[us]
1.04333312(s)
30(deg]
&[as)
3.2[us)
21.63 (48]
21.63[dB]
WALTZ
0.115(=s]
TRUE

iis]
TRUE

2(s]
3.04333312(s]
H
1
N

&
w O

H

Compound 1e (' H NMR, 400 MHz, (CD3),CO and '*C NMR, 100 MHz, (CD3),CO)
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il Filename = 1-KH-273 column_Proton-3
Author delta
4 Exporiment proton. ixp
1 2 sample_Id 1-KH-273 column
1 = = Solvent = ACETOME-DE
1 S Creation_Time = 11-JAN-2019 20:27:42
= Revision Time = 26-SEP-2019 12:08:56
- Current_Time = 26-SEP-2019 16:53:41
Comment = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
1 pim_Title = Proton
Dim_Units = [ppal
Dimensions =x
a4 | site = ECS 400
Spectrometer = DELTAZ_NMR
Field Strength = 9.389766(T) (400([MHz])
] - X_heq Duratiom = 2.18365552(s]
- % X_Domain = 11
= 2 ¥_Freq = 15978219838 [MHz]
- X_offset = S[ppm]
<] X_Points = 16384
=+ ¥_Prescans =1
¥_mesclution = g.4587 faz)
| X_sweep = 7.5030012 [kHz]
1 X_Sweep_Clipped = &.00240096(kHz]
Irr_Domain = Proten
Irx_Freq = 39976219838 [MAZ]
1 Irr_Offset = 5[ppm)
< Tri_Domain = Proton
24 Tri_Freg = 35978219838 [MAz]
Tri_Offset = 5[ppm]
1 Clipped = FALSE
j| Scans =8
| Total_Scans =8
4 Relaxation_Delay = 5([s])
1 Recvr_Gain = %0
= Tamp_Get = 21.8[dC]
i X_80_Width = 12.1[us]
X_heq_Time = 2.18365952(s]
] *_Angle = 45[deg]
4 X_Atn = 2[dn]
X_Fulse = 6.05[us]
Irr_Mode = off
Ted_Made = OEff
] Dante_Prosat = FALSE
< Initial_Wait =1[s]
- Repotition_Time = 7.18365952[s]
|
g | | H
5 /
3 ] | | N
£ |
=2
£ ——
=
-0 20 HO
~r T S S =T - = o =
a Z528438528528% 352 B
= - ol ol ol ol ol aBaRal (2]
X : parts per Million : Proton
Filename = 1-EN-273 column_Froton-]|
1 Ruther = delta
1 . o~ Experiment = proton.ixp
1 - 1=/& 2 [ 2 Sample_Id = 1-EH-273 column
4 = f = =< = | = Solvent = ACETONE-D&
= | = | | Creation Time = 11-JAN-2019 20:27:42
-] | | Revision_Time = 26-SEF-2019 12:08:56
1 | | | Current_Time = 26-SEP-2019 17:41:07
- |
] Comment = single_pulse
] | Data_Format = 1D COMPLEX
1 | Dim Size = 13107
4 | | = Proton
4 ] ! = [ppm])
| Dimensions - X
1 | | Site = ECS 400
1 | | Spectrometer = DELTAZ_NMR
= | Field Strength = 9.389766[T] (400([MHz]}
e X_Roq_Duration = 2.18365952[s]
1 g [ X_Domain -1
1 b X _Freq = 399.78215838 [MHz]
1 | | x_offset = Sippal
| X_Points = 16384
1 X_Prescans -1
1 | | *_Resolution = 0.45794685 [Hz]
4 = 7.5030012[kHz]
1 | I | | X_sweep_Clipped = 6.00240096[kHz]
Irr_Domain = Proton
1 Irr_Freq = 395.T8215838 [MHz])
] | f | Irr_offset = Sippa]
=] { Tri_Domain = Proton
i | | Tri_Freq = 39978219038 [MAz]
1 | Tri_offset = S(ppal
1 | Clipped = FALSE
4 Scans -8
Total Scans -8
1 ‘ Relaxation Delay = 5[a]
4 | | Recve_Gain - 50
4 | Temp_Get = 21.8[dc)
| x_%0_width = 12.1[us]
1 | X_Acq_Time = 2.19365952[s]
4 x_Angle = 45[deg]
=] X_Atn = Z[d4B]
— = &.058[us]
1 - off
1 | . - Off
- Dante_ FPresat = FALSE
4 Initial Wait = 1[s
Repetition_Time = 7.18365952[s]
g ] H
2 J 1
s ] N
g = e PP
B
-] 4

L R B s o s e bl e L s e R LA R A S s s a R an HO
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| |1
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= HE TS —o T ]
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X : parts per

S49



2.0
i

19

17 1.8

1.6

1.3 1.4 1.5

1.2

1.0 11

1500 (1)

X s per Millio | Carbim}

03 04 05 06 07 08 09

E T i Lpal b b b WY

R T o b T = e S,

T

B R R e e B

205870

X @ parts per Million : Carbon13

abundance
0 Oi 102
aE———]
p:—

e

T e ey

R R

22(.'U2Il.lUZUUUI‘)I.IDISDUI?I.IUll‘:l](]I‘il]ﬂ!d-l.lﬂl_’r[l(}l’l]ﬂlIUDIUUO‘JDO 80.0 70.00 60.0 50.0 40{] 3(:'!0 "0{} 10.0 l] -10.0

Filename

Creation Tima
Revision_Time
Current_Time

Comment
Data_Format
Dim_Size
Dim_Titlas
Dim_Units
Dimensions
site
Spectrometer
F} eld Strength

Acq_Duration
)l Domain

Ire _Freq
Irr_Offset
Clipped
Scans

Total Scans

Relaxation_Delay
Recve_Gain
Temp_Get
X_90_Width
X_Acq_Time

¥ _Angle

*_Atn

*_Pulse
Irr_Atn_Dec
frr_Atn_tos
Irr_Noise
Irr_Pwidth
Decoupling
Initial Wait
Hoe

Hoe_Time
Repetition_Time

HO

2-KH-273 column_Carbon-3

19-8SEP-2019 18:19:42
19-SEP-2019 18:21:54
24-SEP-2019 12:23:05

aingle pulse decoupled d
1D COMPLEX

26214

Carbenl3

[ppm]

ECS 400
DELTA2_HMR

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

13c

100. 52530333 [MHz]
100 [ppa]

32768

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]
Proton
399.78219836 [MHz]
5[ppm]

FALSE

a9

a9

2[=]

60
49.8[dc]
9.6[us]
1.04333312(s)
30(deg]
&[as)
3.2[us)
21.63 (48]
21.63[dB]
WALTZ
0.115(=s]
TRUE

iis]
TRUE

2[s]
3.04333312(s]

H

i

N

1f Br

Compound 1f (' H NMR, 400 MHz, (CD3),CO and '*C NMR, 100 MHz, (CD3),CO)
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Filename = 1-KH-256 column_Froton-3
1 Author = delta
o Experiment = proton. jxp
1 = Sample_Id = 1-KH-256 column
L Solvent = ACETONE-DE
= Creation_Time = 2-JUL-201% 12:26:57
w Revision_Time = 26-SEF-2019 12:33:43
1 Current_Time = 26-SEP-2019 16:54:30
Comment = single_pulse
1 Data_Format
1 Dim_Size
1 Dim_Title
4 Dim_Units
Dimensions
4 Site
= Spectrometer
] ree
4 Field Strength = 9.389766(T] (400(MHz])
¥_Acq_Duration = 2.18365952(s]
] X_Domain =1
X_Froq = 399.78219838 [MHz]
1 X_Offset = 5ippal
1 X_Points = 16384
] ¥_Prescans =1
1 *_Resolution = 0.45T94685 [Hz]
< ] X_Sweep = 7.5030012 [kHz]
] X_sweep_Clipped = 6.00240096([kHz]
1 Irr_Domain = Proten
Irr_Freq = 39578219838 [MHz]
1 Irr_Offset = S(ppal
1 Tri_Domain = Proton
Tri_Freq = 395.70219838 [Miz]
1 Tri_Offset = Sipp=]
Clipped = FALSE
1 Scans -8
-1 “w Total_Scans =8
i = E
1 . Relaxation_Delay = 5(s]
Recve_Gain = 50
1 = _Get = 460.0(dc)
= ¥_30_Width = 12.1[us)
4 %_Acq_Time = 2.18365952(s]
¥_Angle = 45 [deg]
4 X_Atn = 2[dB)
¥_Fulse = 6.05[us]
Irr_Mode = off
=_ Tri_Mode = off
- Dante_Fresat = FALSE
] Initial_Wait = 1[s]
| Repetition_Time = 7.18365952(a]
| |
8 H
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E M WD s el cci el
X : parts per Million : Proton
T Filename = 1-EM-256 column_Proton-3]
] Ruthor = delta
- Experiment = proton. jxp
] & Sample_Id = 1-EH-256 column
| = Selvent = ACETONE-DE
Creation_Time = 2-JUL-201% 12:26:57
Revision Time = 26-SEP-2019% 1
| Current_Time = 26-SEP-201% 17:41:
] Comment = single pulse
Data Format = 10 COMPLEX
Dim Size = 13107
Dim_Title = Proton
1 | Dim_Units = [ppm]
| Dimensions -x
1 Site = ECS 400
| Spectrometer = DELTAZ_WMR
= | Field Strength = 9.389766[T] (400[MHz])
i X_Acq_Duration = 2.18365952(a])
| X_Domain =10
X_Freq = 395.78215838 [MHE]
| X_offset = S[ppam]
X_Points = 16384
4 X_Prescans =1
| Xx_Resolution = 0.45794685 [Hz]
] X_Sweep = 7.5030012 [kz]
[ X_Sweep_Clipped = 6.00240096[kHz]
4 Irr_Domain = Froton
Irr Freq = 399.78219838 [MHz]
4 | Irr Offset = Sippal
Tri_Domain = Proton
1 Tri_Freq = 39978219838 [MHz]
Tri_Offset = S[ppal
| i clipped = FALSE
s} — - = Scans -8
1 | = | = =T = = Total_Scans -8
cy | | | ] | Relaxation Delay = 5[s]
1 | | | | Reovr_Gain - 50
| | | Temp_Get = 460.0[dc)
] ! | | | X_50_Width = 12.1[us]
H | X_Acq_Time - 2.18365952(s]
] | | ! / x_Angle = 45[deg]
{ I | { x_Atn = 2(d8)
p | I | X_Pulas = 6.05[us)
| | Irs_Mode = off
| | Tri Mode - off
| Dante FPresat = FALSE
| | Initial Walc - 1fs
| | Repotition_Time = 7.18365952[s]
1 / it
. Al J J H
2 | | | N
] v
E e e e N \——
e HO
B S e T T
3 .2 81 8.0 2 7

X parts per Million : Proton
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X @ parts per Million : Carbon13

Filename

Creation Tima
Revision_Time
Current_Time

Comment
Data_Format
Dim_Size
Dim_Titlas
Dim_Units
Dimensions
site
Spectrometer
F} eld Strength

Acq_Duration
)l Domain

Irr Freq
Irr_Offset
Clipped
Scans

Total Scans

Relaxation_Delay

Recve_Gain

Temp_Get

ll 90_Width
X_Acq_Time

¥ _Angle

*_Atn

X_Pulse

Irr_Atn_Dec

frr_Atn_tos

Irr_Noise

Irr_Pwidth

Decoupling

Initial Wait

Hoe

Hoe_Time

Repetition_Time

HO

1-KH-256 column_Carbon-3
delta

carben. jxp

i-Rii-256 column
ACETONE-DE&

2-JUL-2019 13:19:04
24-SEP-2019 12:27:42
24-SEP-2019 12:28:15

aingle pulse decoupled d
1D COMPLEX

26214

Carbenl3

[ppm]

ECS 400
DELTA2_HMR

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

13c

100. 52530333 [MHz]
100 [ppa]

32768

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]
Proton
399.78219836 [MHz]
5[ppm]

FALSE

104

104

2[=]

&0
460.0([dC]
9.6[us]
1.04333312(s)
30(deg]
&[as)
3.2[us)
21.63 (48]
21.63[dB]
WALTZ
0.115(=s]
TRUE

iis]
TRUE

2[s]
3.04333312(s]

H
N

Compound 1g (' H NMR, 400 MHz, (CD5),CO and 3C NMR, 100 MHz, (CD3),CO)
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e Pilename = 5a_Proton-1-3.3df
- Author = delta
= N02 Experiment = proton.jxp
= Sample_Id = 654
= Solvent = CHLOROFORM-D
- Me Actual Start Time = 2-MAR-2021 11:36:33
3 O Revision_Time = 11-MAR-2021 16:43:21
= Comment = single pulse
= MeO Me Data_Format = 1D COMPLEX
Dim Size = 13107
9 _ f $13 X _Domain = Proton
= S = Dim Title = Proton
e o i Dim Units =
= Dimensions =X
= Site = ECS 400
- Spectrometer = DELTAZ_NMR
=3 Field Strength = 9.389766[T] (400(MHz])
E X_Acq Duration = 2.18365552(s]
z X_Domain =18
=] i = 399.78219838 [MHz)
o] X Offset = 5(ppa)l
| X_Points = 16384
= X_Prescans =1
X_Resolution = 0.45794685[Hz]
S Sweep = 7.5030012 (kHz)
A X Sweep Clipped = 6.00240096[kHz)
3 = :_Domain = Proton
E Irr Freq = 399.78219838 [MHz]
= Irz Offset = S(ppa]
- Tri Domain = Proton
Tri_Freq = 399.78219838 [MHz]
- Tri Offset = 5[ppm]
Clipped = FALSE
b1 s' Scans =8
g A Total Scans =8
E 3 Relaxation Delay = 5[s]
z = - l ) A Recvr_Gain = 44
= T T S THLN = 25.3(dC)
X_50_Width = 12.1[us)
9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0 -1.0 x:mﬁ_g_q_‘ = 2.18365952(s]
X_Angle = 45[deq)
X Ata = 2[dB]
R el - i et A B A L =4 I - ¥ Pulse = 6.05[us)
SRERETELYNTIT22 82 = -] Irr Mode = Dff
8.-v.....“'!"’.'*.":":'*.":*"!"'!“.v. = i | Tri Mode = Off
X:p Million : Proton Dante_Presat = FALSE
- Filename = Sa_Carbon-1-1.3jdf
Author = delta
NO2 Experiment = carbon.jxp
Sample_Id = 654
Solvent = CHLOROPORM-D
i Me Actual_Start Time = 3-MAR-2021 16:41:37
= Revision Time = 11-MAR-2021 19:11:52
Comment = single pulse decoupled
MeO Me Data_Format = 1D COMPLEX
Dim Size = 26214
= S13 X_Domain = Carbon
a7 Dim Title = Carbonl3
Dim Units = [ppal
Dimensions -
Spectrometer = DELTA2 MMR
Field Strength = 14.09636328[T] (600[MHz
g_ X_Aoq Duration = 0.69206016(a)
X_Domain = 13C
X_Freq = 150.91343039 [MHz]
X_Offset = 100 [ppm]
X_Points = 32768
X_Preacans = 4
e X_Resolution = 1.44496109([Hz]
=] X_Sweep = 47.34848485 [kHz)
X_Sweep_Clipped = 37.87878788[kHz)
Irr Domain = Proton
Irr Freq = £00.1723046[MHz]
Irr Offset = 5(ppm]
v Clipped = TRUE
= Scans = 1024
Total_Scans = 1024
3 Relaxation Delay = 2(s]
| Recve_Gain = 50
2 I Temp_Get = 18.8[4C]
o S \ L F X_90_Width = 10.6[us]
= N s N 4 Time = 0.65206016(s]
b L L T 2 o o ot S o S L .th = M0lesq]
170.0 160.0 150.0 140.0 130.0 120.0 110.0 1000 90.0 80.0 700 60.0 500 400 30.0 200 100 X_Pulse = 3.53333333[us]
Irr_Atn Dec = 17.6[dB]
Iz _%:’n;:oc = 17.6[dB]
Irr Noi = WALTZ
4 o ® 0 Too= -0 o 5 -— -
%; ;-’-ig;&?‘iﬁg g EE3 a2 az Irr_Pwidth = 76tus)
EE AEHEASAa 2 ~RE& b &2 Initial Wait = 1[s]
X : parts per Million : Carbon13 Boe ksl

Compound S13 (' H NMR, 400 MHz, CDCl; and "*C NMR, 100 MHz, CDCls)
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J Filename = after MW no methyl Prot
- Author = delta
= NH Experiment = proton.jxp
] Sample_Id = after MW no methyl
1 Me | solvent = CHLOROFORM-D
Actual Start Time = 5-MAR-2021 23:28:41
1 ‘ Revision_Time = 11-MAR-2021 18:03:31
1 MeO Me Comment = single pulse
S14 Data_Pormat = 10 COMPLEX
1 Dim Size = 13107
) X_Domain = Proton
Dim Title = Proton
] Dim_Units = [ppal
Dimensions =
E Site = BCS 400
Spectrometer = DELTAZ MR
=
.:': % Field Strength = 9.389766[T] (400[MHz])
1 X_Acq Duration = 2.18365952(s)
= X_Demain =18
= X Freq = 39978219838 [Miz)
1 X _Offset = Slppm]
X_Points = 16384
J X _Prescans =1
X _Resolution = 0.45794685[Hz]
i Sweep = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096([kEz]
4 Irr_Domain = Proton
Irr Freq = 399.78219838 [MHz]
= = Irr_Offset = Slppm]
— — | = Proton
= 399.78219838 [MHz]
Tri_Offset = 5[ppm]
Clipped = PALSE
8 Scans =8
| Total_Scans =g
g Relaxation Delay = 5(s]
o L Recvr_Gain =50
= T T T T~ Y TYTrY iF TR TR AT AR T e e
=
8.0 7.0 6.0 50 40 3.0 20 1.0 | oL
A | /’ ‘\ )k ¥ _Angle = 45(deq]
X Atn = 2[dB]
X Pulse = 6.05[us]
e~ S o (=) =~ =
43 & 2888 ¢ 3 22 o3 Jode - o
E I o © - e A
X : parts per Million : Proton it Teansi R
] Filename = after MW no methyl Carb
1 Author = delta
3_— Experiment = carbon. jxp
= ] NH Sample_Id = after MW no methyl
E Solvent = CHLOROFORM-D
1 Me Actual Start Time = 5-MAR-2021 23:31:05
8 1 O Revision Time = 11-MAR-2021 19:03:27
=7 Comment = single pulse decoupled
=] MeO Me Data_Format = m
] S$14 Dim Size = 26214
] X _Domain = Carbon
g E Dim Title = Carbonl3
=7 Dim Units = [pp=l]
3 Dimensions =
] Site = ECS 400
3] Spectrometer = DELTAZ MMR
=+ ]
g: Field Strength = 9.389766[T] (400([MHz])
] X Acq Duration = 1.04333312(s]
] X Domain =13c
E Freq = 100.52530333 [MHz)
© ] X Offset = 100 [ppa]
= X_Points = 32768
] X_Prescans =
] X_Resolution =0.95 5 [Hz]
] X_Sweep = 31 40703518 [kHz]
o] X Sweep Clipped = 25.12562814[kHz]
=] Irr Domain = Proton
=1 Irr Freq = 399.78219838 [MHz)
] Irr_Offset = 5[ppa]
] = FALSE
=] = 2837
<] Total_Scans = 2837
8 <] i
5 ] Relaxation Delay = 2[s]
= ] Recvr_Gain = 50
g Temp_Get = 26.5[dC]
£ o X_50_Width = 9.6[us]
LTI v s et et S e o e, e SR T i B S v e S S R R o = 1.04333312(s]
T T T T T T T T T T T T T T T T T T X angle = 30[deg]
160.0 150.0 1400 130.0 120.0 1100 1000 900 800 700 600 500 400 300 200 100 0 X Aog: o)
| X_Pulse = 3.2[us]
| mtae  cifm
b rr =21,
2 =22 SIRL8LSh ngy 2 8 B R It S
53 SeY 3anpaagY el A < Irr_Pwidth = 0.115(ms]
8 $R3 SHNZ==Z8 FRE @ & © o = TR
X : parts per Million : Carbon13 Toltisl Rait = 1(s]

Compound S14 (' H NMR, 400 MHz, CDCl; and '*C NMR, 100 MHz, CDCls)
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Filename = §aa_Proton-1-2.jdf
E Author = delta
< O NH Experiment = proton.jxp
o Sample_Id = GTE-CNO2-23%-pure
. Me Solvent = ACETONE-D6
3 Actual Start Time = 22-DEC-2020 15:28:41
- O Revision Time = 11-MAR-2021 18:53:43
et HO R Me Commant = single _pnl.n
1i Data_Format = 1D COMPLEX
E Dim Size = 13107
= X_Domain = Proton
1 Dim Title = Proton
o, Dim Units = [ppm]
= Dimensicns =X
= 3 Site = BCS 400
= Spectrometer = DELTAZ NMR
3 =3 Field Strength = 9.389766[T] (400 [MHz])
1 ek X_Acq Duration = 2.18365952(s]
- X_Demain =18
P X_Freq = 399.78219838 [MHz]
3 X _Offset = 5[ppa]
= X _Points = 16384
1 X Prescans =1
< X_Resolution = 0.45794685(Hz)
= X_Sweep = 7.5030012 (kHz)
3 X_Sweep_Clipped = 6.00240096([kHz]
Irr Domain = Proton
o . e gecmon  nae Irr_Freq = 39978219838 [MHz]
-] f e 1= 232 | = Irr Offset = 5(ppal
| = == e - Tri_Domain = Proton
- | | Tri | = 399.78219838 [MHz]
| Tri Offset = 5(pp=]
8 23 | ‘ Clipped = FALSE
=2 o '3 ] Scans =16
_g 3 ‘ L Total Scans = 16
= i Relaxation Delay = 5(a]
E — ! ] - Recvr Gain— = 36
""""I""""'I""""'I'""""I""""'I""'""I""""'I""""'I""""'I""""'I""""'I" MG‘: = 22(dC]
10.0 9.0 8.0 6.0 5.0 4.0 20 1.0 0 | X_90_Widtn = 12.1(us]
X_Acq_Time = 2.18365952(s]
} A A '\l\ | /\ \ X_Angle = 45[deq]
X_Atn = 2(dB]
= o= ;oo ag X _Pulse = 6.05[us]
s 252 g§9%8 ¢ gae Iz Mode = ot
'3_ o0 o o Lo o ol o e Tri_Mode = Off
X : parts per Million : Proton Daste_Erenst = LR
) Filename = Baa_Carbon-1-1.jdf
| Author = delta
- NH Experiment = carbon.jxp
= Sample_Id = c‘rx 239
Me Solvent -Dé
4 Actual Start ° ‘!m = 6-MAR-2021 00:32:25
E ‘ Muou Time = 11-MAR-2021 19:28:50
) HO™ Me Comment = single pulse decoupled
1 1i Data Pormat = 1D COMPLEX
Dim_Size = 26214
4 X_Domain = Carbon
E Dim _Title = Carbonl3
Dim _Units = [ppm]
o1 Dimensions =X
< Site = BCS 400
Spectrometer = DELTAZ WMR
1 ield ! = 9.389766[T] (400([MHz])
X_Acq_Duration = 1.04333312(s])
] X Domain = 13C
X _Freq = 100.52530333 [MEz]
X _Offset = 100 (ppe]
1 X_Points = 32768
) X_Prescans =4
X_Resoluti =0. 65(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
1 Scans = 1024
8 Total_Scans = 1024
- Relaxation Delay = 2[s]
'E Recvr_Gain = 50
E L bl e ) Tesp Get = 19.3140)
o2 X_90_Width = §.6[us]
= X Acq = 1.04333312(a]
R S A SO A BB R D G S LG SRR A0 A NEAD SARSN DI LA SAad R A RN B B 7078 - 35ldeg)
210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 |y aen = 5.6[dB]
X _Pulse = 3.2[us]
ThtNes - cilam)
rr_Atn -
CLRRNERRINSY 2= S oy e
qANxQeagmalene s = Irs_Pwidth = 0.115(ns]
F9¢3Inagzesgs zc = = TRUE
X : parts per Million : Carbon13 Anltinl Wath = ils]

Compound 1i (' H NMR, 400 MHz, (CD3),CO and 3C NMR, 100 MHz, (CD3),CO)
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_ NO, JEOL ' ;

1 Filename = ankit_ exp-532-pure_Proton

1 Author delta

J Experiment = proton.jxp

] Sample Td ankit.exp-532-pure
= MeO Solvent CHLOROFORH-D
27 S16 Actual Start Time = 20-MAR-2021 18:10:28

1 Revision Time = 30-MAR-2021 10:37:17

J Comment = single_pulze

J Data Format 10 COMPLEX

Dim Size 13107

1 X Domain Proton

1 Dim Title Proton

1 Dim Units Ippal

J i Dimensions x
] Site = ECS 400
=] Spectrometer = DELTAZ WMR
" Field Strength = 9.3B9766[T] (400[MH=])

1 ¥_Acq Duration 2.16365952[=]

1 ¥ Domain 18

J X Freq 39978219838 [HE=]

J ¥ _Offset 5 [ppm]

] ¥ Points 16364

¥ Prescans 1

1 ¥ Resolution 0.45794685[H=]

1 ¥ Sweep 7.5030012 [kH=]
= ¥ _Sweep_Clipped 6.00240086 [kHz]
= Irr_Domain Proton
=l Irr_Freq 39978219838 [HEx]

] Irr Dffset 5 [ppm]

Tri Domain = Proten

1 Tri Freq 39978219838 [HEx]

1 Tri Dffsetr 5 [ppm]

1 Clipped = FALSE

J Scans ]

] Total Scans =5

1 | Relaxation Delay = 5[s]
= Recvr Gain 38
= | Tenp_Ge 18.6[dC]
= | X_50_Width 12.1[us]

J ¥_Acqg Time 2.16365952[=]

] | X_Angle 45[deg]

¥_Aen 2[dB]
1 | | ¥ Pulse 6.05[nz]
R 1 Il Irr_Hode 0£E
2 Tri Mode Off
2 Dante Fresat FALSE
= Initial Wait 11=]
E ] Repetition Time = 7.1B365852[=]
B o . |
11.0 10.0 2.0 6.0 50 40 30 20 1.0 0
o0 =
=2 = =
. oc el =
X : parts per Million : Proton

g JeoL 5

E Filename = ankit.exp-532-pure-13C_Ca
=] Author = delta
= Experiment = carben.jxp

] MeO Sample_Id = ankit.exp-532-pure-13C

E S16 Solvent = CHLORDFORM-D

] Actual Start Time = 29-MAR-2021 22:07:05
o ] Revision Time = 30-MAR-2021 10:40:12

E Comment = zingle pulse decoupled ga

] Data Format = 10 COMPLEX

] Dim Size = 26214
“ 3 ¥ Domain = Cazben
= Dim Title = Carbonl3

E Dim Units = [ppal

3 Dimensions =x
- ] Site = ECS 400
= Spectrometer = DELTAZ WMR

] Field Strength = 5.3B9T66[T] (4D0[MHE=])

] ¥_Acq Duration = 1.04333312[=]

o 3 ¥ Domain = 13C
= ¥ Freq = 100.52530333 [HEz]

] ¥ Offzer = 100[ppm]

E ¥ Points = 32768

E ¥ Prescans =1

¥ Besolution = D.95846665[Hx]

3 ¥ Sweep = 31.40703516[kHz]

3 ¥ Sueep Clipped = 25.12562814[kHz]

E Irr_Domain = Proten
=+ ] Irr Freg = 39978219838 [HEx]
=1 Irr Dffzet = 5Ippml

] Clipped = FALSE

] Scans = lo24

E Total Scans = lo24
14
CE Relaxation Delay = 2[s]

3 Recvr_Gaim = 50

k| Temp Get = 18.7[dC]

E ¥_90 Width = 5.6[us]

R ¥_Acg Time = 1.04333312(=]
=3 ¥ _Angle = 30[deg

E ¥ Aen = 6[dB]

E ¥ Pulse = 3.2[us]

-] Irr_Atn Dec = 21.63[dB]
=1 Irr_Atn Hoe = 21.63[dB]

] Irr Woize = WALTE

L. ‘ Irr_Pwidth = 0.115[m=]
=R | Deccupling = TRUE
S =3 L L L L Initial Wait = 1[=]
£ ] Hoe = TRUE
= 1 Hoe Time = 2Is]
I Repetition Time = 3.04333312[=]
IREEEEEEESS RS sy R L L B e L B R R S S
2100"000190018001?0016'00150014001300120011001000900 80.0 70.0 60.0 50.0 40.0 30.0 200 100 O
2= ERRENRE = ZEF 2
s ®3Eea3 n FI8 el
- oo 08 M e e wy ~ =] s}
s = fn F1E1 e ool = = v
X : parts per Million : Carbon13

Compound S16 (' H NMR, 400 MHz, CDCI; and '3C NMR, 100 MHz, CDCl3)
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X : parts per Million : Proton

Filename = 2-KH-293 column_Proton-J
=) Author = delta
= - Experiment = proton.jxp
- ™ Sample_Id = 2-KH-293 column
~ Solvent = CHLOROFORM-D
Creation Time = 19-JAN-2019 18:41:14
Revision Time = 24-SEP-2019 15:36:13
=5 . Current_Time = 24-SEP-201% 15:36:20
= 5
-] Comment = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
Dim_Title = Proton
< Dim Units = [ppa]
- | Dimensions -x
=4 Site = ECS 400
i Spectrometer = DELTAZ_NMR
= Field Strength = 9.389766[T] (400[MHz])
= X_Acq_Duration = 2.1B8365952([s]
; X_Domain =10
X_Freq = 399.78219838 [MHz]
* offsat = &[ppm]
- ¥_Points = 16384
=4 ) X_Prescans =1
] -+ X_Resolution = 0.45794685[Hz]
¥_Sweep = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096([kHz]
Irr_Domain = Proton
= Irr_Freg = 399.78219838 [MHz]
e Irr Offset = 5[ppm]
; Tri_Domain = Proton
i Tri_Freq = 399 TEI19838 [MHz]
Tri_offset = S(ppm]
Clippad = FALSE
= 4 Scans -8
- Total_Scans =g
Relaxation_Delay = 5[s]
Recvr_Gain = 54
= Temp_Get = 18.3[dC]
e X_50_Width = 11[us]
X_Acq_Time = 2.183659852[s)
X_Angle = 45[deg]
X_Atn = 1.5[4B]
1 X_Pulse = 5.5[us]
=] Irr_Mode = off
i P £ o Tri_Mode = off
o |& g [85e g Dante_presat = FALSE
&S = | &= — Initial Wait = 1(s]
= - Repetition_Time = 7.18365952([s]
= ‘ o
o I
2 | | | H
g |
E | l
_eé; = L " s i OH
T S e ey OH
12.0 1.0 10.0 6.0 5.0 4.0 3.0 20 1.0 0 -1.0 -2.0 Me
a2 ZE2E2EcrMEEE = = g Me
i o SIS SEA CUOR SN O 6 == o = 3 2
= = Ll ol el o S o Ll el k-3 i - = S19
X @ parts per Million : Proton
9 Filename = 2-EH-293 colusn_FProton-1
] Author = delta
E =] Experiment = proton. jxp
E a sample_Id = 2-KH-293 colusn
7 £~ Solvent = CHLOROFORM-D
E Creation_Time = 19-JAN-2019 18:41:14
o Revision Time = 2-JUL-2019 21:32:11
o Current_Time = 26-SEP-2019 18:01:42
= Comment = single_pulse
Ll Data_Format = 1D COMPFLEX
=K Dim_Size = 13107
i Dim Title = Proton
@ 3 Dim Units = (ppal
-7 Dimensions -x
w1 Site = BCS 400
* 4 Spectrometer = DELTAZ HMR
~ 4 Field Strength = $.389766[T] (400[MHz])
-7 [ X_Acq Duration = 2.18365952(s)
< 7 | X_Domain = 18
-] X _Freq = 399.78219838 [MHz]
wi ] | x_offset = S[ppm]
— | X_Points = 16384
- X_Prescans =1
- f / x_meaolution = 0.45794685[Hz)
- | | X_Sweep = 7.5030012 [kHz]
= [ X_Swesp_Clipped = 6.00240096[kHz]
E ] | Irr Domain = Froton
™3 { | Irr_Freq = 399.78219638 [MHz]
- | | Irr offset = S[ppm]
-1 [ Tri_Domain = Proten
-1 | Tri Fregq = 399.78219838 [MHz]
= ] | Tri_offset = S[ppm]
- | clipped = FALSE
= ] | Scans -8
= | Total_Scans -8
i 4 | Relaxation Delay = 5[=]
= | [ Recvr_Gain - 54
™4 | | Temp Get = 18.3[dC]
=1 / X_90_Width = 11[us]
o 3 ( X_Aeq_Time = 2.18365952[a)
B | X_Angle = 45[deg]
w ] | X_Atn = 1.5[dB]
< = - o <] - | X_Pulse = 5.5[us]
=1 = [ & | & B | Irr Mode - Off
;-v: - [ s | | 1 Tri_Mode - Off
E / Dante_Presat = FALSE
~iq | Initial Wait = 1[s)
= J Repetition_Time = 7.18365952(s]
14
=7 16}
EE H
ElE
£ 1
s 3 OH
I T T I T T T T T
87 86 85 84 83 82 8l 7.7 6.8 OH
| Me
- =
B = M G
o = e

S$19




e
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X @ parts per Million : Carbon13

Filename
Author
Expariment
Sample_id
Solvent
Creation Tima
Revision_Time
Current_Time

Comment
Data_Format
Dim_Size
Dim_Titlas
Dim_Units
Dimensions
site
Spectrometer

Fltld | Strength
Acq_Duration
)l Domain
*_Freq

X Offset

alial}
H
2
f
i
F AR B RE RN ERRD

o

H
"
B
§
4
E]

Ire _Freq
Irr_Offset
Clipped
Scans

Total Scans

Relaxation Delay
Recve_Gain
Temp_Get
X_90_Width
X_Acq_Time

¥ _Angle

X_Atn

X_pulse
Irr_Atn_Dec
frr_Atn_tos
:EE NGIII
Irr_Pwidth
Decoupling
Initial Wait
Hoe

Hoe_Time
Repetition Time

2-KH-293 column_Carbon-3
delta

carbon. Jxp

Z-Fii-293 column
CHLOROFORM-D
21-JAN-2019 12:48:21
4-SEP-2019 15:38:03
24-SEP-2019 15:38:13

aingle pulse decoupled d
1D COMPLEX

26214
Carbenl3

[ppm]

ECS 400
DELTA2_HMR

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

13c

100. 52530333 [MHz]
100 [ppa]

32768

4

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

460.0[dC]
9.6[us]
1.04333312(s)
30(deg]
&1dn)
3.2[us)
21.63 (48]
21.63[dB]
WALTZ
0.115([ms]
TRUE

Compound S19 (' H NMR, 400 MHz, CDCl; and '*C NMR, 100 MHz, CDCls)
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abundance

X : parts per Million : Poton

0.91

093

9,87

et S

.00

Filename
Auathor
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

9.66

Comment
Data_Format
Dim_Size
Dim_Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength
X_Req_Duration
*_Domain

*_Freq
:.;' X offsst
X _Points
X_Prescans
*_Resolution
*_Sweep
X_Sweep_Clipped
Ife_Domain

Tri_Freq
Tri_offset
clippad
Scans

Total Scans

Relaxation Dalay
Recve_Gain
Temp_Get
*®_90_Width
X_Acq_Time
*®_Angle

X_Atn

X_Pulse
Irz_Mode
Tri_Mode
Dante_Presat
Initi IJ_'Wll t
Repetition Time

2-KH-204_Proton-1-5.jdf
delta

proton. jxp

2-KH-294

METHANOL-D4
22-JAN-2019 22:30:37
24-8EP-2019 15:42:11
24-SEP-2019 15:42:26

single_pulse
1D COMPLEX
13107

Proton

[ppm]

x
ECs 400
DELTAZ_NMR

9.389766(T] (400([MHz])
2.18365952(s]

399.78219638 [MEz)
&(ppm)
16384

0.45794685 [Hz)
7.5030012 [kHz]
6.00240096 [kHz]
Proton
39578219638 [MHz]
5{ppmi

‘ton
395, 78219838 [MHz]
Sippm]
FALSE

8
S(=]

8

18.7[de]
11[us]
2.18365552(s]
45 [deg]
1.5(dB]

5.5 [us]
o
off

FALSE

7.18365952 (8]

t-Bu
N
o
Voo
OH
(Ra,S)-4f

1.0

0.9

0.8

X it e Blifhen Tifami s

J LU

Current Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain

¥ Freq

X _offsst
X_Points
X_Prescans
X_Resolution
%_Sweep
*_sweep_Clipped

Total Scans

Relaxation_Delay

Irc_Atn_Dec
Irr_Atn_Noe
Irr_Noise
Irr_pwidth
Decoupling
Initial Wait
How

Noe_Time
Repatition Time

1,

abundance

B0.598

X parts per Million : Carbon|

169214 —

151.918

139314

136,015
131.657

-

"”UU’IOO"UUOI‘J[II)ISDO]7(!0160UHUUHUUHOOI"OOI lUO]DﬂU‘JDO SUO '."(IO 6U(I ﬁOO 40.0 30[}

84.966

200 100 0
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FEFES 2 A &5

[N

2-KH-294_Carbon-1-4.jdf
delta

carbon. jxp

2-KH-294

METHANOL-D4

22-JAN-2015 22:33:02
24-SEP-2015 15:42:50
24-SEP-2019 15:44:17

single pulse decoupled g
1D COMPLEX
26214
Carbonl3
[ppml

%
ECS 400
DELTAZ_WHR

D.389766[T] (400 [MHz]))
1.04333312(s)

13c

100, 82530333 [Muz]

100 [pp=

32768

0.95846665[Hz]
31.40703518(kHz]
25.12562814 [kHz]
Proton
399.70219038 [MHz]
5 {pp)

FALSE

228.0

228.0

2(s)

&0
19.2(dC]
B.6[us)
1.04333312(s)
30 (deg)
5.6[dB])
3.2[us]
21[dB]
21[dB]
WALTZ
0.11%[=s])
TRUE

1is]

TRUE

2[s]
3,04333312(s]

t-Bu

(Ra,S)-4f

Compound (R,,S)-4f (' H NMR, 400 MHz, CDsOD and "*C NMR,

100 MHz, CD;0D)
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=_| Filoname = 2-KH-400 column_Preton-3
«i Author = delta
| Expariment = proten.ixp
= Sample_Id = 2-FiH-400 column
= Solvent = CHLOROFORM-D
Creation Tima = 12-JUN-2019 17:02:25
Revision_Time = 24-SEP-2019 15:50:32
Current_Time = 24-SEP-2019 15:50:46
Comment = singla_pulse
Data_Format = 10 COMPLEX
Dim Size = 13107
Dim_Titlas = Proton
Dim Units = [ppm]
Dimansions =X
site = ECS 400
Spectrometer = DELTA2_NMR
Field Strength = 9.389766(T] (400([MHz])
X_Acq_Duration = 2.18365952(s]
X_Domain = 1H
X_Froq = 399.79219838 (MHz]
¥ offset = 5[ppm]
¥ _Points = 16384
#_Prescans =1
¥ _Resolution = 0.45794685[Hz]
A_Sweep = 7.5030012 [kHz]
X_Sweep Clipped = 6.00240096(kHz]
Irr_Domain = Proton
Irr_Freg = 399.78219838 [MHz]
Irr_offset = 5[ppm]
Tri_Domain = Proton
Tri_Frog = 39078310838 [MHz]
Tri_offset = Sippm]
Ciipped = FALSE
Scans =8
Total_Secans =B
= Relaxation Delay = 5(s]
b | i Recve_Gain = 50
| Temp_Get = 460.0(dC]
*_90_Width = 12.1[us]
| X_Acq_Time = 2_18365952(s]
¥_Angle = 45[dag]
\ X_Atn = 2[4n]
| ¥_Pulse = 6.05[us]
I | Irr_Mode = off
. | Tri_Mode = off
(&= & l,‘_i |g& | Dante_Presat = FALSE
eE= I = = l= Initial Wait = 1(a]
| Repetition Time = 7.18365952(s]
5 ,H
@ =
g2 1 ! | N
E ' :
‘é - | 1 i, 1 HO Q
T T T T T J T T T o T o ! Eold HO
12.0 1.0 10,0 9.0 6.0 5.0 4.0 3.0 2.0 1.0 0 -1.0 =20
g ke i F 7 £
. o g w oot pi ] = 3aa
X @ parts per Million : Proton
] | Filename = 2-EH-400 column_
] Ruthor = delta
- e Experiment = proton.jxp
- 1= Sample_Id = 2-KH-400 column
1 g Solvent - CHLORGFORM-D
] | Creation Time = 12=JUN-2019 17:02:25
- | Revision_Time = 4-JUL-2019 16:14:33
=4 [ Current_Time = 26-SEP-201% 16:04:01
p | Comment = single_pulse
e ] | Data_Format = 1D COMPLEX
=] | Dim Size - 13107
] | Dim Title = Proton
] Dim Unitas = [pp=]
Dimensions -x
=] | site = ECS 400
4 II Spectrometer = DELTAZ NMR
= | Field Strength = 9.383766[T] (400[Muz])
-] | X_Acq_Duration = 2.18365952(s]
1 | X_Domain - 1K
1 I %_Freq - 399.78219838 [MHz]
= ] I X_offset = S(ppm]
=] x_points - 16384
1 X Frescans -1
] X _Resolution = 0.45794685 [Hz]
= X Sweep = 7.5030012 [kHz]
= X_Sweep_Clipped = 6.00240096[kHz]
| Irr_Domain = Proton
Irr_Freq - 39978219838 [MHz]
Ier_offset = Sippm]
Tri_Domain = Proton
Tri_Freq = 399.78215838 [MHz]
Tri_offset = S[ppm]
clipped = FALSE
] Soans -8
4 Total Scans -8
] A r
i Relaxation Delay = 5[s]
] Recvr_Gain - 50
] Temp Get = 460.0(dc)
-+ 1 l X_90_Width = 12.1[us]
=] X_Acq_Time = 2.183655952([a)
] [ *_Angle = 45[deg]
1 | | X_Atn = 2[dm]
] 1 B || || X_Fulse = &.05[us)
=7] | o alllr Irr Mode - off
4 &) = = | | = § Tri Mode - off
1 Ei 1 | [ Dante_FPresat = FALSE
1 If | Initial Wait = 1[s])
=] | I r I / Repatition _Time = 7.18365952(s]
] J' | H
- 1 1
u = N
£ ] O
=
=
; 0y )
= 4
T IRERESREEES 2l ABARESEEEES T T 2 ABAEREEREERS | T IREEES 2 ARAREsEEEEE T HO
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X @ parts per Million : Proton
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Filename = 2-KH-400 column_Carbon-J
Author = delta
Expariment = carbon.jxp
Sample_Id = Z-Rii-400 column
Solvent = CHLOROFORM-D
Creation Tima = 13-JUN-2019 18:58:56
Revision_Time = 13-JUN-2019 18
= 24-SEP-2019 16:

Current_Time

Commant = gingle pulse decoupled
Data_Format = 1D COMPLEX
Dim_Size = 26214

Dim_Titlas = Carbsnl3
Dim_Units = [ppm]
Dimensions -

site = BCS 400
Spectrometer = DELTAZ_NMR
rulu |_Strength = 9.389766(T]1 (400[MHz])
X_Acq_Duration = 1.04333312(s]
X_Damain = 13¢

X_Froq = 100.52530333 [MHz]
X_offset = 100 [ppa]
*_Points = 32768
X_Prescans -4

*_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 = S(ppm]

Clipped = FALSE

Ecang = 81

Total Scans = 81

Relaxation Delay = 2[s]

Recve_Gain = 60

Temp_Get = 460.0[dc]
X_90_Width = 9.6[us]
X_Acq_Time = 1.04333312(s]
X_Angle = 30[deg]

*_Atn = 6[an)

*_Pulse = 3.2[us)
Irr_Atn_Dec = 21.63(dB]
frr_Atn_tos = 21.63[dB]
Irr_Noise = WALTZ
Irr_Pwidth = 0.115[=ms]
Decoupling = TRUE

Initial Wait = 1(s]

Hoe = TRUE

Hoe_Time = 2[s]

Repetition Time = 3.04333312(s]

1
o
N0
O

Compound 3aa (' H NMR, 400 MHz, CDCl; and '*C NMR, 100 MHz, CDCl5)
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Filenamae = 2-KH-354 column Froton-3)
= Author = delta
B - Experiment = proten.]xp
1 Sample_Id = 2-KH-354 column
= Selvent = CHLOROFORM-D
Creation_Time = 27-FEB-2019 11:00:15
=] Revision Time = 26-SEP-2019 13:59:52
= - Current_Time = 26-SEP-2019 16:57:04
o6
Comment = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
Dim _Title = Proton
- | Dim Units = [ppm]
—_ Dimensions =X
Site = ECS 400
Spectrometer = DELTAZ_NMR
"
e Field Strength = 9.389766(T] (400([MHz])
X_Aeq Duration = 2.18365952[s]
= ¥_Domain = 1H
b= X _Freq = 399.78219838 [MHz]
X_offset = S[ppm]
X_Points = 16384
x_llre-ucans = 1
X Resolution = 0.45794685[Hz]
= X_Sweep = 7.5030012 [kHz]
wi X_Sweep_Clipped = 6.00240096[kHz]
Irr_Domain = Praton
Irr_Preq = 399.78219838 [MHz]
Irs Offsat = 5[ppm]
Tri_Domain = Proten
= Tri_Freg = 399.78219838 [MHz]
- Tri_offset = S[ppm]
Clipped = FALSE
Scans =8
Total_Scans =8
Relaxation_Delay = 5[s]
= = 1= 2 Recvz_Gain = 50
] = = |= Temp_Got = 21.8(45]
= X_90_Width = 12.1[us]
| ¥_Acq_Time = 2.18365552(s]
*_hngle = 45[deyg]
X_Atn = 2[dB]
= | | | X_Fulse = 6.0%[us]
i | Irr_Mode = Off
| Tri_Mode = Off
Dante_Presat = FALSE
Initial Wait = 1[s]
| Repetition_Time = 7.18365952(s]
=]
g I | ‘ N
= | |
= |
£ | | | |
g F sy g e ——— - N | S . HO O Me
120 110 100 90 80 70 60 0 HO
J u Il
TS ® XS T O el o =] =
Lra el B = e R ] Wy L~ *x =
SESESEEIAAGEY a4 A = 3ba
- Nl - g - o =
X : parts per Million : Proton
B Filename = 2-KH-354 column_FProton-3
1 RAuthor = delta
1 Experiment = proton.jxp
= Sample_Id = 2-FH-3%4 column
E=2 Solvent = CHLOROFORM=D
] Creation_Time = 7-FEB-2019% 11:00:15
] Revision Time - 26-SEP-201% 13:59:52
] Current_Time = 26-SEP-2019 18:04:43
E |
1 | Comment = single_pulse
B ] Data Format = 1D COMPLEX
1 | Dim Size - 13107
! Dim_Title = Proton
| Dim Units = [pp=]
] Dimensions -x
1] | Site = ECS 400
4 | Spectrometer = DELTAZ NMR
] ey
1 | e Field Strength = 9.383766[T] (400[Muz])
1 | X_Acq_Duration = 2.18365952(s]
E .J X_Domain -1
=] | x_Freq = 39978219838 [MHz]
-] | X_offset = S(ppm]
1 x_points - 16384
] | X_FPrescans -1
d X_Resolution = 0.45794685[Hz]
4 J X Swesp = 7.5030012 [kHz]
J X _Sweep Clipped = 6.00240096[kHz]
1 | Irr_Domain = Proton
1 Irr Freq - 39978219838 [MHz]
=] | Ier_offset = Sippm]
] Tri_Domain = Proton
] | Tri_Freq = 399.78215838 [MHz]
4 { Tri_offset = Sippm]
] | clipped - FALSE
4 | Scans -8
] Total_Scans -8
1 - Relaxation Delay = S[s]
= 1 [8 e Recwe_Gain - 50
i | =12 Temp_det - 21.5[dc)
1 | X_90_Width = 12.1[us]
1 | X_Req_Time - 2.18365952[a)
] | *_Angle = 45[deqg]
J - *_Atn - 2[dB]
4 f X_Fulse = &.05[us)
- Trr_Mode - off
1 Tri_Mode - off
= ! Dante_FPresat = FALSE
= { Initial Wait - 1[s]
1 | Repetition_Time = 7.18365952(s]
1
1 i |
o L] H
w
£ ]
= 1
S =
= =
PP EY
FRAF
Zéceée 3ba
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Filename
Author
Expariment
Sampie_id
Solvent
Creation Tima
Revision_Time
Current_Time

Comment
Data_Format
Dim Size
Dim_Titlas
Dim _Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X _Domain
*_Freq

X Offset

Irr Freq
Irr_Offset
Clipped
Scans

Total Scans

Relaxation_Delay
Raeve_Gain
Tenp_Get
X_90_Width
X_Acq_Time

¥ _Angle

X_Atn

*®_Pulse
Irr_Atn_Dec
Irr_Atn Noe
Irr_Noise
Irr_Pwidth
Decoupling
Initial Wait
Noe

Hoe_Time
Repetition Time

2-KH-354 column_Carbon-3
delta

carbon. Jxp

Z-FH-354 column
CHLOROFORM-D
26-FEB-2019 22:04:37
24-SEP-2019 16:16:06
24-SEP-2019 16:16:46

aingle pulse decoupled d
1D COMPLEX

26214

Carbenl3

[ppm]
X

ECS 400
DELTA2_HMR

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

13c

100. 52530333 [MHz]
100 [ppa]

32768

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]
Proton
399.78219836 [MHz]
5[ppm]

FALSE

127

127

2[=]

60

24[dc)
9.6[us]
1.04333312(s)
30(deg]
&[as)
3.2[us)
21.63 (48]
21.63[dB]
WALTZ
0.115(=s]
TRUE

iis]
TRUE

2[s]
3.04333312(s]

Compound 3ba (' H NMR, 400 MHz, CDCl; and '*C NMR, 100 MHz, CDCls)
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abundance

| Filename = 2-KH-357 column_Proton-3
| Auther = delta
1 - Experiment = proton. jxp
1 = sample_Id = 2-KH-357 column
=1 = Solvent = ACETOME-DS6
| Creation_Time = 27-FEB-2019 18:57:48
1 1  Time = 24 19 16:20:52
1 Current_Time = 24-SEP-2019 16:21:16
1 Comment = single_pulse
1 Data_Format = 1D COMPLEX
1 Dim_Size = 13107
1 Dim_Title = Proton
= Dim_Units = [ppm]
[ | Dimensions - X
| | Bite = ECS 400
i Spectrometer = DELTAZ_MMR
1 Field Strength = 9.389766[T] (400([MHz])
1 X_heq_Duratien = 2.18365952(a]
1 X_Domain = 1R
1 X_Freq = 39578219838 [MHz]
=] ¥ _offsat = S[{ppa]
<] X_Points = 16384
| X_Prescans =1
1 x_Resolution = 0.45794685 [Az]
1 %_Sweep = 7.5030012 [kHz]
1 X_Sweep_Clipped = 6.00240096[kHz)
1 " Irr_Domain = Proton
1 $ Irc_Freq = 399.76219838 [MHz]
Irr_Offset = S[ppm]
Tri_Domain = Proten
Tri_Freq = 39978219838 [MAz]
Tri_Offset = 5(ppa]
Clipped = FALSE
Scans -8
Total_Scans =8
Relaxation Delay = 5[s]
Recvr_Gain = 48
Temp_Gat = 22.9[dc)
X_90_width = 12.1[us]
X_Aoqg_Time = 2.18365952[s]
= 45[deg]
= 2(dB]
= 6.05[us]
= off
= off
= FALSE
= i Initial Wait = 1(s)
o = & Repetition Time = 7.18365952[s]
b H
’
l | N
i SN SINER TS Fer e, SIS SRS, |5, gl B O e ISR (DU | PR | N ] ‘
120 1.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 0 -1.0 -2.0
B mmm 1 HO
- Lol S - ) e oo
~ vith =S o o *x ~m
el SCoX®W ol ™~ o e
=] R S S -1 oo
X : parts per Million : Proton 3ca

abundance

1 Filename = 2-KH-357 column_Proton-3
4 Author = delta
- Experiment = proton. jxp
1 = Sample_Id = 2-KH-357 column
1 = Solvent = ACETONE-D6
- Creation_Time = 27-FER-2015 18:57:48
] Revision_Time = 26-SEP-2019 18:06:18
Current_Time = 26-SEP-201% 18:06:25
4 Comment = aingle pulse
] Data_Format = 1D COMPLEX
Dim Size = 13107
1 Dim_Title = Proton
1 Dim_Units = [ppm]
4 Dimensions - x
Site = ECS 400
1 Spectrometer - DELTAZ_NMR
. Field Strength = 9.389766(T] (400(MHz])
] X_Acq_Duration = 2.18365952[a]
X_Domain -
1 x_Frog = 399.78219838 [MHz]
1 X_Offset = Sippa]
] X_Points - 16384
X_Prescans -1
1 X_Resolution = 0.45794685 [Hz]
1 A Sweep = 7.5030012 [kHz]
4 X_Sweep Clipped = 6 00240096 [kHz]
Irr_Domain = Proton
1 IEE Freq = 399.T8219838 [MHz]
1 Irz_Offset = Sippm]
=] Tri_Domain = Proton
1 Tri_Freq = 395.78219838 [MHz]
TEi_offset = S{ppa)
1 clipped = FALSE
1 Scans -8
4 Total Scans -8
1 Relaxation_Delay = 5[s]
1 Recve_Gain =48
4 Temp_Get = 22.9[4C)
Xx_90_width = 12.1fus]
1 X_Acqg_Time = 2.18365552(a)
1 X_Angle = 45 [deg]
- x_Atn = 2[dB)
1 X_Pulse = &.05[us)
Its_Mode - off
1 TEL Mode - off
1 | re Dants_Prasat = FALSE
1 ol 8 o Initial Wait = 1[s]
1 Fl =] = Repetition Time = 7.18365952[a]
1 : | 2 H
, E Il ] ,
{H- I N
1 HO
T T T T L T T T T
84 83 82 81 8.0 78 68 6.7 66 65 HO
J) ) | { I
AEANA
eSS T = @
S8 8888 “
P e = 3ca
X : parts per Million : Proton




Filename = 2-KH-357 column_Carbon-)
thor = delta
Expariment = carbon.jxp
Sample_Id = 2-KH-357 column
Solvent = ACETONE-DE
Creation Tima = 20-FEB-2019 10:45:45
Revision_Time = 12-JUN-2019 20:49:15
2 Current Time = 24-SEP-2019 16:22:09
=
] Cammen = single pulse decoupled d
Data_Format = 1D COMPLEX
Dim Size = 26214
Dim_Title = Carbonll
Dim Units = [ppm]
Dimensicns =X
Bite = ECS 400
Spectrometer = DELTAZ_NMR
J g Field Strength = 9.389766[T] (400([MHz])
X_heq_Duration = 1.04333312(s]
= X_Domain = 136
o] X_Freg = 100.52530333 [MHz]
1 ¥ _offset = 100 [ppm]
X_Points = 32768
*_Prescans =4
X_Resolution = 0.95846665 [Hz]
.3 = 31 407038181knx]
“sweep_Clipped = 25.12562814 (kiz]
. Irr_Domain = Proton
‘ Irz_Freq = 389.78219838 [MHz]
Irr_Offset = 5[ppm]
clipped = FALSE
= Scans = 184
piel Total Scans = 184
Relaxation_Delay = 2[s]
Recvr_Oain = 60
Temp_Get = 42.3[dC]
1 X_90_Width = 9.6[us]
o X_Acq_Time = 1.04333312(s]
N ¥ _Angle = 30[deg]
i X_Atn = &[dB]
Fl X_Pulse = 3.2[us]
" Irr_Atn_Dec = 21.63[dB]
& Irr_Atn_Noe = 21.63[dB]
= Irs_Noise = WALTZ
Irr_Pwidth = 0.115([ms]
& Decoupling = TRUE
- Initial Wait = 1(a}
X it per Sdlam - Cari Hoe = TRUE
Hoe_Time = 2([s])
Repotition Time = 3.04333312(s]
o
o
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Compound 3ca (' H NMR, 400 MHz, (CDs),CO and '*C NMR, 100 MHz, (CD3),CO)

S65



| Filename = 2-KH-358 column_Proton-{
| Author = delta
= -] Exparimant = proton.jxp
& & Sampie_id = Z-RH-358 column
Y Solvent = CHLOROFORM-D
Creation Tima = 2-MAR-2019 18:06:13
Revision_Time = 24-SEP-2019 16:25:46
] Current_Time = 24-SEP-2019 16:25:54
| Comment = singla_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
= Dim_Titlas = Proton
v Dim_Units = [ppm]
Dimensions =X
site = ECS 400
Spectrometer = DELTAZ_NMR
Field Strength = 9.389766(T] (400([MHz])
X_Acq_Duration = 2.18365052(s)
X_Domain = 1H
L= X_Froq = 39978219838 (MHz]
-« X_Offset = 5[ppm]
¥ _Points = 16384
#_Prescans =1
¥ _Resolution = 0.45794685[Hz]
4 A_Sweep = 7.5030012 [kHz]
X_Sweep Clipped = 6.00240096(kHz]
Irr_Domain = Proton
Irr_Freg = 399.78219838 [MHz]
o] Irr_offset = 5(ppm]
I Tri_Domain = Proton
Tri_Frog = 39078310838 [MHz]
Tri_offset = Sippm]
Ciipped = FALSE
Scans =8
i Tatal Seans =8
Relaxation Delay = 5(s]
= Recve_Gain = 50
i Temp_Get = 43.614¢€)
*_90_width = 12.1[us]
X_Acg_Time = 2_18365952(s]
¥_Angle = 45[dag]
*_Atn = 2[4n]
] = o ¥_Pulse = 6.05[us]
= |':_ = Irr_Mode = off
S | Tri_Mode = off
| Dante_Fresat = FALSE
< | Initial Wait = 1(s]
= Repetition Time = 7.18365952(s]
i
g N
5 |
£
Zo S ISR SESEEE ), M S| HO
T T T T T T T T T T Y T HO
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X @ parts per Million : Proton
1 Filename = 2-KH-358 column_
= Ruthor = delta
- . Experiment = proton. jxp
1 [ = Sample_Id = 2-EH-3%8 coluan
g | v Solvent = CHLOROFORM-D
Creation Time = 2-MAR-201% 18:06:13
1 | Revision_Time = 5-JUL-201% 14:04:32
1 | Current_Time = 26-SEP-2019 18:06:58
/ Comment = single_pulse
1 | Data Format = 1D COMPLEX
J | Dim Size - 13107
| Dim_Title = Proton
1 | Dim Units = [pp=)
1 | Dimensions -x
= | Site = ECS 400
™ | Spectrometer = DELTAZ NMR
J | Field Strength = 9.389766[T] (400[Muz])
| X_Acq_Duration = 2.18365952(a]
1 | X_Domain - 1K
d | x_Freq = 399.78219838 [Muz]
i | X_offset = S(ppm]
| x_points - 16384
1 { X Frescans -1
d | *_Resolution = 0.45794685[Hz]
| X_sweep = 7.5030012 [ikHz]
1 X _Sweep Clipped = 6.00240096[kHz]
< | Irr_Domain = Froton
=] Irr_Freq - 39978219838 [MHz]
i | Irz_offast = S(ppm]
1 { Tri_Domain = Proton
{ | Tri_Freq = 399.78215838 [MHz]
| Tri_offset = Sippm]
I . clipped = FALSE
J | -4 Scans -8
] | = | Total_Scans -8
4 | | Relaxation Delay = S[s]
J | | | | Recvr Gain - 50
/ | Temp Get = 43.6[dc)
1 f / X_90_Width = 12.1[us]
d | X_Acq_Time = 2.18365952(s)
= | | *_Angle = 45[deqg]
_ - - | - X_Atn = 2[dB]
1 - [ 8 [ & P = X Pulse - 6.05 [us]
J = = | = - Irr_Mode - off
[ = | } | f | Tri_Mode - off
| f | Dante_Fresat = FALSE
| | ‘ f Initial Wait = 1[s]
I ql [| Repatition _Time = 7.18365952(s]
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X : parts per Million : Fluorine19

= Filename = KH-358_Carbon-1-d.jdf
i Author = delta
Experiment = carbon. jxp
o Sample_Id = KH-358
- 5 Solvent = CHLOROFORM-D
H Creation Time = 20-SEP-2019 20:47:22
o Revision Time = 24-SEP-2019 16:26:40
= 3 Current_Time = 24-SEP-2019 16:27:20
=3 a Commant = single pulse deccupled g
- Data_Format = 1D COMPLEX
& Dim_Size = 26214
= Dim_Title = Carbonl3
= Dim_Units = {ppm]
wi = Dimensions -X
- Spectrometer = DELTAZ_WMR
-+ | Field_: g = 14.096 1t
—_ | %_hog_Duration = 0.69206016[s]
%_Domain = 13C
mJ | %_Fraq = 150.91343039 [MHz]
ol X_offset = 100[ppm]
% _Points = 32768
o X_Prascans -4
%_Resclution 44496109 [Hz]
- x_Sweep = 47.34848485[kHz]
-y X_Sweep Clipped = 37.87878788[kHz]
Trr_Domain = Proton
= Irr_Freq = 600,.1723046([MHz)
- Irr_Offset = 5[ppm]
£lipped = FALSE
o Scans = 285
=] Total Scans = 295
L Relaxaticn Delay = 2[s]
= Recvr_Gain =54
Tenmp_Gat = 22.9[dc]
=4 X_90_Width = 10.6[us)
%_hcq_Time = 0.65206016[s]
= %_Angle = 30([deg]
= ¥_Atn = 7.31dB]
X_Pulse = 3,53333333[us)
vy Irr_Atn_Dec = 17.6[d8]
=7 Irr_Atn_Noe = 17.6[dB]
Irr_Noise = WALTZ
-+ Irr_Pwidth = 76[us]
< zt Dacoupling = TRUE
g3 Initial _Wait = 1[s]
e X s e Wil - Carbuon 1 e iy
= Hoe_Time = 2(s)
i Repetition Time = 2.69206016(s]
o H
o i ’
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X : parts per Million ; Carbonl 3 F
Filename = KH-358_single_pulse-1-2.
Author = delta
Experiment = single_pulse.jxp
Sample_Id = KH-358
Solvent = NONE
Creation_Time = 28-JAN-2020 14:46:06
Revision_Time = 28-JAN-2020 15:
Current_Time = 28-JAN-2020 16:01:27
Comment = single_pulse
Data_Format = 1D COMPLEX
=~ Dim Size = 13107
- Dim_Title = Fluorinel$
o Dim_Units = [ppm]
= Dimensions =%
Spectrometer = DELTA2_MMR
wy
- Field Strength = 14.09636928([T] (600 ([MHz]
-+ X_Acq_Duration = 57.344([ms]
_ X_Domain = 19F
X _Freq = 564.72611656 [MHz]
X_offset = 0[ppa]
%_Foi = 16384
%_Pr =1
%_Resolution = 17.43861607 [Hz]
X_sweep = 28571428571 [kHz]
-1 X_Sweep _Clipped = 228.571428%57[kHz]
- Irx_Domain = Fluorinel$
Irr_Freq = 564.72611656[MHz]
Irr_Offset = 5.0(ppa)
Tri_Domain Flucrinel®
o 3 Tri_Freq 56472611656 [HHz]
=7 Tri_Offset = 5.0([ppal
Clipped = FALSE
] Scans =8
= Total_Scans =8
Relaxation Delay = 5[s2]
Recve_Gain = 50
2 Temp_Get = 17.8[dc)
= %_90_Width = 13[us]
X_Acg_Time = 57.34d [ms]
X_ingle = 45[deg]
X_Atn = 2.4(4B)
=t 5 X_Pulse = 6.5[us]
= Irr_Mode = off
- Tri_Mode = off
= Dante_Fresat = FALSE
- Initial_Wait = 1(s]
Lk Repetition _Time = 5.057344(s]
| H
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Compound 3da (' H NMR, 400 MHz, CDCls, '*C NMR, 150 MHz, CDCl; and 1°F NMR, 565 MHz, CDCls)

S67




Filename = 2-KH-359 column_Froton-2
(= Author = delta
Experiment = proton.jxp
R Sample_Id = 2-KH-358% column
=] Solvent = ACETONE-DE
o Creation_Time = 7-MAR-2019 12:25:58
. = Rovision_Time = 27-SEP-2019 12:40:34
= = Current_Time = 27-SEP-2019 12:45:13
- i
- Commant = single_pulse
= Data_Format = 1D COMPLEX
= Dim_Size = 13107
Dim_Title = Proton
= Dim Units = [ppa)
v Dimensions =X
i Site = ECS 400
2 Spectrometer = DELTAZ_NMR
= Field_Strength = 9.389766(T] (400[MHz])
3 X_Acq Duration = 2.18365352(s]
] X_Domain = 1H
= 3 X_Freq = 399.78219838 [MHz]
= == X_offset = 5([ppm]
= ol X_Points = 163684
ey & X_Prescans =1
= * X_Resolution = 0.45794685[Hz)
— s X_Sweep = 7.5030012 [kHz]
ol X_Sweep Clipped = 6.00240096[kHz)
; 1 Irr_Domain = Proton
=9 Irr Freq = 399.78219838 [MHz]
1 Irr_offset = S{ppm]
= Tri_Domain = Proten
o> Tri_Freq = 399, 78215838 [MHz]
oy Tri_Offset = 5(ppa]
= Clipped = FALSE
= Scans -8
o Total Scans =8
24
g Relaxation_Delay = 5(s]
= = Recvr_Gain = 50
= - et Tonp_Get = 460.0(d]
= = = X_90_Width = 12.1[us])
= X_Acq_Time = 2.18365952(s)
b X_Angle = 45[deg]
] X_Atn = 2[dB]
o, | X_Pulse = 6.05[us)
=3 Irr_Mode = Off
i | | Tri_Mode = Off
- Dante_Presat = FALSE
== Initial Wait = 1[s]
Repetition Time = 7.18365952(s]
. ~ i
2 N
=
=
E = wl Ul L) i HO
=
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X : parts per Million : Proton OH
4 Filename = 2-KH-35% coluan_Proten-
| Author = delta
{ o Experiment = proton.ixp
} s Sample_Id = 2-KH-359 column
4 v Solvent = ACETONE-D&
= | Creation Time = T-MAR-2019 12:25:58
vid Revision_Time = 27-SEP-2019 12:40:34
} Current_Time = 27-SEP-2019 12:45:32
4 Comment = single_pulse
| Data_Format = 1D COMPLEX
4 Dim Size = 13107
+ Dim _Title = Proton
{ Dim Units = [ppm]
1 Dimensions -
| Site = ECS 400
4 Spectromster = DELTAZ_NMR
} Field Strength = 9.389766[T] (400[MHz])
4 . %_Acq_Duration = 2.18365952[s]
4 £ X_Domain = 1H
{ ri = | X_Freq = 359.78219818 [MHz]
! i | X ottset = 5[ppm]
| g | X_Points = 16384
-1 2 | X_Prescans =1
>4 | X_Resolution = 0.45754685 [Hz]
! X_Sweap = 7.5030012 [kHz]
4 X_Sweep Clipped = 6.00240096([kHz]
| Irr_Domain = Proton
1 Izrz_Freq = 39976219838 [MHz]
4 Irz_Offset = Sippm]
4 Tri_Domain = Proton
J Tri_Freq = 399.76219638 [MHz]
} Tri_Offset = 5(ppa]
=1 Clipped = FALSE
b=t Scans -8
1 Total Scans =8
} :
1 2|2 = Relaxation_Delay = 5[s]
| = Recvr_Gain = 50
4 Temp_Gat = 460.0[dC]
1 F %_90_Width = 12.1[us]
1 = X_hcq_Time = 2.18365952[s]
| X_Angle = 45[deg)
-1 X_Atn = 2[dB]
= X_Pulse = 6.05[us]
1 Irz_Mode = of¢
1 Tri_Mode = Off
Dante_Fresat = FALSE
Initial Wait = 1[s]

T.845 T

7439
6.760

Repetition Time

7.18365952 [s]
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X @ parts per Million : Carbon13

Filename
Author
Expariment
Sampie_id
Solvent
Creation Tima
Revision_Time
Current_Time

Comment
Data_Format
Dim Size
Dim_Titlas
Dim _Units
Dimensions
Site
Spectrometer

Fu-ld | Strength
Acq_Duration
)l Domain
*_Freq

X Offset

X_sweep_Clipped
I:r Domain

Irr 1 -_Freq
Irr_offset
Clipped

Secans

Total Scans

Relaxation_Delay
Raeve_Gain
Tenp_Get
X_90_Width
X_Acq_Time

¥ _Angle

X_Atn

*®_Pulse
Irr_Atn_Dec
T.zz At.n Hoe
Irr_Hoise

IEE Pwidth
Decoupling
Initial Wait
Noe

Hoe_Time
Repetition Time

2-KH-401 column_Carbon-3
delta
ca lban Jxp

14-JUN-2019 18:31:57
24-SEP-2019 16:37:37
24-SEP-2019 16:37:44

aingle pulse decoupled d
1D COMPLEX

26214

Carbenl3

[ppm]

ECS 400
DELTA2_HMR

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

13c

100. 52530333 [MHz]
100 [ppa]

32768

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562814 [kHz]
Proton
395.78219838 [MHz]
5[ppm]

FALSE

259

259

2[=]

60
24.2(4dc)
9.6[us]
1.04333312(s)
30(deg]
&[as)
3.2[us)
21.63 (48]
21.63[dn]
WALTZ
0.115(=s]
TRUE
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Compound 3ea (' H NMR, 400 MHz, (CDs),CO and '*C NMR, 100 MHz, (CD3),CO)
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Filename = 2-KH-35§ column_Proton-1
Author = delta
- Exporimont = proten.ixp
o~ Sample_Id = 2-KH-356 column
+ Solvent = CHLOROFORM-D
= Creation_Time = 27-FEB-2019 12:15:58
= Ravision _Time = 26-SEP-2019 14:16:44
Current_Time = 26-SEP-2019 16:57:51
Comment = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
Dim Title = Froton
Dim Units = [ppm]
= Dimensions =
i Site = ECS 400
Spectrometer = DELTAZ_WMR
Field Strength = 9.389766[T] (400[MHz])
X_Acq_Duration = 2.18365952([s]
X_Domain =14
X_Freq = 399.78219838 [MHz]
oo X_offset = 5[ppm]
2 X_Points = 16384
b X_Prescans =1
X_Resolution = 0.45794685 [Hz)
%_sweep = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096[kHz]
Irr_Domain = Proton
Irr_Freq = 399.78219836 [MHz]
Irr_Offset = S[ppa]
" Tri_Domain = Proton
b Tri_Freq = 399.76219836 [MHz]
Tri_Offset = S[ppm]
Clipped = FALSE
Scans =8
Total Scans =8
Relaxation Delay = 5[s]
Recvr_Gain = 56
= Temp_Get = 22.2(dc)
P X_90_Width = 11[us]
s | %_Azq_Time = 2.18365952(s]
£ F = o (2 *_Angle = 45[deg]
el I.. = = |= X_Atn = 1.5[dB]
= = X_rulse = 5.5[us]
Irr_Mode = Off
Tri_Mode = off
Dante_Presat = FALSE
= Initial Wait = 1[s]
- 1. | Repetition_Time = 7.18365952[s]
-
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X : parts per Million : Proton
Filename = 2-KH-356 column_Proton-1]
RAuthor = delta
Experiment = proton.jxp
Sample_Id = 2-KH-356 column
Solvent = CHLOROFORM-D
] Creation_Time = 27-FEB-2019 12:15:58
f Revision Time = 26-SEP-2019 14:16:44
| Current_Time = 26-SEP-2019 18:08:23
= | Comment = single_pulse
- Data Format = 1D COMPLEX
Dim Size - 13107
Dim_Title = Proton
Dim Units = [pp=]
| Dimensions -x
Site = ECS 400
| Spectrometer = DELTAZ NMR
| Field Strength = 9.389766[T] (400[MHz])
X_Acq_Duration = 2.18365952(a]
| X_Domain - 1K
X_Freq = 399.78219838 [Muz]
| X_offset = S(ppa]
| X_Foints - 16384
X_Prescans -1
= *_Resolution = 0.45794685[Hz]
i / X_sweep = 7.5030012 [kHz]
| X _Sweep Clipped = 6.00240096[kHz]
| Irr_Domain = Proton
Irr_Freq = 399.78219838 [Muz]
! Ier_offset = Sippm]
Tri_Domain = Proton
| Tri_Freq = 399.78215838 [MHz]
Tri_offset = S[ppm]
| clipped = FALSE
Scans -8
| Total Scans -8
Relaxation Delay = S[s]
Recvr_Gain - 56
Temp _Get - 22.2[dc)
=] s *_90_Width = 11[us]
= £ I [ o X Acq Time = 2.18365952(s)
g = 2 | | < *_Angle = 45[deg]
[z | | X_Atn = 1.5[dB]
| | X_Pulse = % 5fus]
Irr_Mode - Off
Tri_Mode - off
¥ Dante_Fresat = FALSE
- Initial Wait = 1[s)
- Repatition_Time = 7.18365952(s]
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X @ parts per Million : Carbon13

Filename
Author
Expariment
Sample_id
Solvent
Creation Tima
Revision_Time
Current_Time

Comment
Data_Format
Dim_Size
Dim_Titlas
Dim_Units
Dimensions
site
Spectrometer

Field Strength
X_Acq_Duration
X _Domain
*_Freq

X Offset

iy
L-E ]
i

H
"
B
§
4
E]

Irr Freq
Irr_Offset
Clipped
Scans

Total Scans

Relaxation_Delay
Recve_Gain
Temp_Get
X_90_Width
X_Acq_Time

¥ _Angle

X _Atn

X_Pulse
Irr_Atn_Dec
Irr_Atn_Noe
Irr_Noise
Irr_Pwidth
Decoupling
Initial Wait
Hoe

Hoe_Time
Repetition Time

2-KH-356 column_Carbon-3
delta

carbon. Jxp

2-FH-358 column
CHLOROFORM-D
27-FEB-2019 12:25:50
24-SEP-2019 16:41:54
24-SEP-2019 16:41:59

aingle pulse decoupled d
1D COMPLEX

26214

Carbenl3

[ppm]
X

ECS 400
DELTA2_HMR

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

13c

100. 52530333 [MHz]
100 [ppa]

32768

4

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

FALSE

173

173

2[=]

&0
22.5[dc]
9.6[us]
1.04333312(s)
30(deg]
5_6[dB]
3.2[us)
21[d8]
21[dn]
WALTZ
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TRUE
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Compound 3fa (' H NMR, 400 MHz, CDCl; and '*C NMR, 100 MHz, CDCls)
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g_ Filename = 1-KH-261 column_Proton-3
= Author = delta
= Exparimant = proton.jxp
a4 Sampie_id = i-RH-261 column
= Solvent = ACETONE-D6
- 1 Creation Tima = 7-JAN-2019 22:36:30
= Revision_Time = 5-JUL-2019 14:51:58
- Current_Time = 24-SEP-2019 16:52:19
S e
o - ommant = singla_pulse
—_— Data_Format = 10 COMPLEX
Dim_Size = 13107
<4 Dim_Titlas = Proton
o Dim_Units = [ppm]
= Dimensions =X
? 4 site = ECS 400
= - Spectrometer = DELTAZ_NMR
iq ] Field Strength = 9.389766(T] (400([MHz])
= X_Acq_Duration = 2.18365952(s]
X_Domain = 1n
< X_Froq = 395, 78219838 (MHz]
o X Offset = 5[ppm]
¥ _Points = 16384
S X_Prescans =1
— ¥ _Resolution = 0.45794685[Hz]
X_Sweep = 7.5030012 [kHz]
= X_Sweep Clipped = 6.00240096(kiz]
= Irr_Domain = Proton
Irr_Freg = 399.78219838 [MHz]
=} Irr_offset = 5[ppm]
=3 . = Proten
= = 399 78210838 [MHz]
= — = 5(ppm]
o6 = F
=8
=) Total _Seans =8
24
Relaxation Delay = 5(s]
= Recve_Gain = 36
o] Temp_Get = 460.0(de]
*_90_Width = 12.1[us]
= ey [m(E L X_Acqg Time = 2.18365952(s)
wi ] o 1T (2= X_angle = 45[deg]
= It = *®_Atn = 2[dn]
& -~ = ¥_Pulse = 6.05[us]
- = {3 Irr_Mode = off
1 in Tri_Mode = off
= Dante_Presat = FALSE
s Initial Wait = 1[a]
Repetition_Time = 7.18365952(s]
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X @ parts per Million : Proton 3ga
] Filename = 1-KH-261 column_Proton-1|
1 Author = delta
] e~ Experiment = proton.jxp
4 (] Sample_Id = 1-EH-261 column
] | Solvent = ACETONE-D6
1 Creation Time = T-JAN-2019 22:36:30
= 1 | Revision Time = 26-SEP-201% 14:27:45
= | Current_Time = 26-SEP-2019 18:09:36
1 Comment = single_pulse
4 | Data Format = 1D COMPLEX
] | = 13107
] | = Proton
4 | = (ppm]
- Dimensions -
e site = ECS 400
] | Spectrometer = DELTAZ_MMR
] Field Strength = 9.389766[T] (400[MHz])
] | X_Acq_Duration = 2.18365952(a]
1 | X_Domain =-1n
1 X_Freq = 399, TAZ19938 [MHz]
= 1 X_offset = S[ppm]
= x_points - 16384
4 X_Prescans -1
] %_Resolution = 0.45794685[Hz]
] = 7.5030012 [kHz]
] | = 6.00240096[kHz]
. | . | = Proton
1 ] Irr Freq = 39978219838 [MHz]
] | |= Irr_offset = S[ppm]
= | Tri_Domain = Proton
i | Tri_Freq = 399.768219838 [MAz]
1 | Tri_offset = S[ppm]
1 { clipped = FALSE
] | Scans -8
4 1 Total_Scans -8
1 Relaxation Delay = S5[s]
= Recve_Gain - 36
i | . z o Temp Get = 460.0(dc)
] s s f [8 [& | =2 - = %_90_Width = 12.1[us]
1 = | = : I = =] | & [ X_Aeq_Time - 2.18365952(a]
1 | | I J { { | %_Angle = 45[deg]
1 [ | e [ | Igd | x_Atn = 2[dn]
] | < | | p | | X_Pulse = 6.05[us)
1 [ | | Irr_Mode - off
=] ’ Tri_Mode = off
-] ) Dante_Presat = FALSE
4 Initial Wait = 1(s]
1 Repetition_Time = 7.18365952(s)
] i H
. b —l y
2 ] N
B od— . _
£ 1 HO
T T T T T T T T T T HO
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X @ parts per Million : Proton




Filename = 1-KH-261 column_Carbon-J
Author = delta
Expariment = carbon.ixp
Sample_Id = 1-Rii-261 column
Solvent = ACETONE-D6
Creation Tima = T-JAN-2019 22:42:16
< Revision_Time = 5=-JUL-2019 14:52:40
Lt} Current_Time = 24-SEP-2019 16:53:17
Commant = gingle pulse decoupled
Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim_Titlas = Carbsnl3
Dim Units = [ppm]
Dimensions =X
Site = ECS 400
Spectrometer = DELTAZ_MMR
Field Strength = 9.389766(T] (400([MHz])
¥X_Acq Duration = 1.04333312(s)
El X_Damain = 13¢
X_Froq = 100.52530333 [MHz]
X_offset = 100 [ppm]
= X_Points = 32768
o X_Prescans -4
X_Resolution = 0.95846665 [Hz]
X_Sweep = 31.40703518[kHz]
X_sweep Clipped = 25.12562814 [kHz])
Irr_Domain = Proton
Irr_Freg = 399.78219838 [MHz]
Irr_Offset = 5(ppm]
Clipped = FALSE
Ecang =371
Total Scans = 371
Relaxation Delay = 2(s]
Rocvr_Oain = 60
= Temp_Get = 460.0[dc]
¥ X_90_Width = 9.6[us]
i X_Acq_Time = 1.04333312(s]
= | % _Angle = 30[deg]
T ey X_Atn = 6[dB)
*®_Pulse = 3.2[us)
Irr_Atn_Dec = 21.63(dB]
Irr_Atn_Noe = 21.63[dn]
5 Irr_Noise = WALTZ
2 8 Ire_Pwidth = 0.115(=ms]
X pars per Ml - Casom| ¥ Dacupling = TRUE
Initial Wait = 1(s]
Noe = TRUE
Moe_Time = 2(s]
Repetition Time = 3.04333312(s)
g H
g 1
h=! N
E \ I "1' AL L
) il
) R B T e B AL o e o o L B L o L B L R s s S e | HO
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.01 10.0100.090.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.0 HO
I 11 |
g 52 : O
£ ZE 5
L — - 3
X : parts per Million : Carbon13 ga

Compound 3ga (' H NMR, 400 MHz, (CD3),CO and 3C NMR, 100 MHz, (CD5),CO)
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Filename
Author
Experiment
Sample_Id
Selvent
Creation_Time
Revision_Time
Current_Time

Commant
Data_Format
Dim Size
Dim_Title
Dim_Units
Dimensions
Site
Spectrometer

Field_Strength
¥_Acq _Duration

Irr_Offset
Tri_Domain
Tri_Freq
Tri_Offset
clipped
Scans

Total Scans

Relaxation_Delay
Recvr_Gain
Tomp_Gat
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse
Irr_Mode
Tri_Mode
Dante_FPresat
Initial Wait
Repetition_Time

U

2-KH-403 column_Proton-1]
delta

proten.jxp

2-KH-403 column
CHLOROFORM-D
19-JUN-2019 19:21:23
27-SEP-2019 11
27-SEP-2019 12:24:48

single_pulse
1D COMPLEX
13107

Proton

[pp=]

X

ECS 400
DELTAZ_WMR

9.389766[T] (400([MHz])
2.18265952(s]

1H

399.78219838 [MHz]
S(ppm]

16384

1

0.45794685 [Hz)
7.5030012 [kHz]
£.00240096 [kHz]
Proton
399.78219838 [MHz]
S(ppm]

Froton
39578219838 [MHz)
5(ppml

FALSE

L]

]

5(s]

54

460.0[dC]

12.1[us)
2.18365952(s)

s
7.18365952 (8]

Me
1

2 i N
E
Z= HO
HO
S i ] “ b = 3ha
X : parts per Million : Proton
1 Filename = 2-KH-403 column_Proton-1
Author = delta
4 Experiment = proton.ixp
3 Sample_Id = 2-KH-403 column
= + Solvent = CHLOROFORM-D
e | Creation Time = 19-JUN-2019 19:21:23
Revision_Time = 27-SEP-2019 11:49:59
Current_Time = 27-SEP-201% 12:25:10
Comment = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
Dim _Title = Proton
Dim Units = [ppm]
Dimensions -
Site = ECS 400
Spectrometer - DSLTM_M
= Field Strength = 9.389766[T] (400[MHz])
X_Acq_Duration = 2.18365952(s]
X_Domain = 1H
| X_Freg = 359.78215838 [MHz]
| x orset = 5[ppm]
| xX_Points = 16384
| X_Prescans =1
| X_Resolution = 0.45754685 [Hz]
X_Sweap = 7.5030012 [kHz]
X_Sweep Clipped = 6.00240036[kHz]
Irr_Domain = Proton
Irr_Fregq = 39976219838 [MHz]
= Irz_Offset = Sippm]
< Tri_Domain = Proton
o Tri_Freq = 395762196838 [MHz]
Tri_Offset = S(ppm]
Clipped = FALSE
Scans =8
Total Scans =8
Relaxation Delay = S[s]
Recvr_Gain = 54
Temp_Get = 460.0[4C)
| %_90_Width = 12.1[us]
X_Acq_Time = 2.18365952([s)
| X_Angle = 45[deg]
= X Atn = 2[dB]}
o w -] = X_Pulse = 6.05[us)
| = 2 rs - Irx_Mode = ot
= Tri_Mode = Off
Dante_Fresat = FALSE
Initial Wait = 1[s]
| d Repatition Time = 7.18365952([s]
[
| \
Me
: - ' N
£ - ) O
£
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Filename
Author
Expariment
Sample_id
Solvent
Creation Tima
Revision_Time
Current_Time

Comment
Data_Format
Dim_Size
Dim_Titlas
Dim_Units
Dimensions
site
Spectrometer
F} eld Strength

Acq_Duration
)l Domain

Irr Freq
Irr_Offset
Clipped
Scans

Total Scans

Relaxation_Delay

Recve_Gain

Temp_Get

ll 90_Width
X_Acq_Time

¥ _Angle

*_Atn

X_Pulse

Irr_Atn_Dec

frr_Atn_tos

Irr_Noise

Irr_Pwidth

Decoupling

Initial Wait

Hoe

Hoe_Time

Repetition_Time

2-KH-403 column_Carbon-3
delta

carbon. Jxp

2-FH-403 column
CHLOROFORM-D
19-JUN-2019 20:28:07
20-JUN-2019 14:25:14
24-SEP-2019 16:56:57

aingle pulse decoupled d
1D COMPLEX

26214

Carbenl3

[ppm]

ECS 400
DELTA2_HMR

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

13c

100. 52530333 [MHz]
100 [ppa]

32768

4

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

FALSE

126

126

2[=]

&0
460.0[dC]
9.6[us]
1.04333312(s)
30(deg]
&[as)
3.2[us)
21.63 (48]
21.63[dB]
WALTZ
0.115([ms]
TRUE

iis]
TRUE

2[s]
3.04333312(s]

o
10 )
HO

3ha

Compound 3ha (' H NMR, 400 MHz, CDCl; and *C NMR,

100 MHz, CDCls)
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| Filename = 2-KHi-367 column_Proton-J
| Author = delta
- | Experiment = proten. jxp
= | Sampie_id = Z-RH-357 column
o | Solvent = ACETONE-D6
= | Creation_Time = 3-MAR-2019 15:38:28
i | Revision_Time = 24-SEP-2019 18:41:56
| Current_Time = 24-SEP-2019 18:42:36
| Comment = singla_pulse
| Data_Format = 1D COMPLEX
- | Dim_Size = 13107
5 | Dim_Title = Proton
= | Dim_Units = [ppm]
= | Dimensions =X
Wi | Bite = ECS 400
| Spectrometer = DELTAZ_NMR
| Field Strength = 9.389766[T1 (400[MHz])
X_Acq_Duration = 2.18365052(s)
X_Domain = 1H
X_Frog = 398.78219838 [MHz]
J ¥ offset = 5[ppm]
< ¥ _Points = 16384
g #_Prescans =1
| X Resolution = 0.45794685[Hz]
| X_Sweep = 7.5030012 [kHz]
X_Sweep Clipped = 6.00240096(kHz]
| Ifr_Domain = Proton
| Irr_Freq = 399.78219838 [MHz)
| Irr_offset = S(ppm]
bt | Tri_Domain = Proten
o | Tri_¥req = 39078310838 [MHz]
= | Tri_Offaet = Sippm]
i 1 | ciipped = FALSE
=+ | Scans =8
| Tatal_Seans =8
| Relaxation Delay = 5(s]
| Recve_Gain = 48
e | Temp_Get = 21.6[dC)
= 2 e | %_90_wideh = 12.1[us]
= o (.~ X_Acq Time = 2.18365952(s)
— = ¥_Angle = 45[dag]
*_Atn = 2[4n]
¥_Pulse = 6.05[us]
| Irr_Mode = off
Tri_Mode = off
| Dante_FPresat = FALSE
=] Initial Wait = 1(s]
= | Repetition Time = 7.1B365952(s)
2
g ‘ | N
-]
5 | L 4
S S A
R HO
T T T T T T ITTTTTTTTT T Ty e L N L N RN RE R R R RRN RN
12.0 1.0 10.0 9.0 8.0 7.0 6.0 50 4.0 30 20 1.0 0 -1.0 -2.0 HO
| A A
o = TEZER
& i 5 zRL=Z 3ap OMe
= L -] ” oel el e
X @ parts per Million : Proton
E Filename = 2-KH-367 coluan_Proten-1|
e 3 Author = delta
i = Experiment = proton.jxp
| & Sample_Id = 2-KH-367 column
= b Solvent = ACETONE-D&
oL | Creation Time = 3-MAR-2019 15:38:28
i Revision_Time = 26-SEP-2019 15:54:19
i Current Time = 26-SEP-2019 18:41:26
o1 4
[ Comment = single_pulse
— Data_Format = 1D COMPLEX
~i Dim Size = 13107
- Dim_Title = Proton
= Dim Units = [ppm]
Dimensions -
it Site = ECS 400
= Spectromster = DELTA2_WMR
oo
s Field Strength = 5.389766[T] (400[MHz])
~ X_Acq_Duration = 2.18365952(s]
Pl X_Domain = 1H
& | X_Freg = 359.78219818 [MHz]
= | x orset = 5[ppm]
o | X_Points = 16384
ik | X_Prescans =l
"~ | X_Resolution = 0.45794685[Hz]
o - %_Sweep = 7.5030012 [kkz]
e b X_Sweep Clipped = 6.00240096([kHz]
Lar Irr_Domain = Proton
— Izrz_Freq = 39976219838 [MHz]
~ ' Irz_Offset = S[ppa]
— Tri Domain = Proton
o Tri_Freq = 39976219838 [MHz]
R i Tri_Offset = S[ppa]
- | Clipped = FALSE
<4 Scans =8
=9 Total_Scans =8
=1 Relaxation Delay = S[s]
K Recve_Gain =48
=7 % e o E i Temp_Got = 21.6[dC]
~ = = ¥ o S = %_90_Width = 12.1[us]
I~ | I =1 ! — = = X_hcq_Time = 2.18365952[s]
2 | | E X_hngle = 45[deg]
o] | | y X_Atn = 2[dB]
= =4 i X_Pulse = §.05[us]
gl | = I 1 i Irr_Mode = ofe
= | | Tri_Mode = Off
= | | Dante_Fresat = FALSE
S | | | Initial Wait = 1[s]
e | ! | Repetition Time = 7.18365952(s]
~ I | | |
. | | | H
o
EZ N
ﬁ—‘ =
-
* . e . srrrprPrrepe HO
8.0 7.3 7.2 7.1 6.9 6.8 HO
] |1
-+ e o= rmem - R N =il el
88 FHg 938883 82%E 23348 OMe
R S e e e dedde 3ab
X : parts per Million : Proton




Filename = 2-KH-367 column_Carbon-J
Author = delta
Exparimant = carbon.jxp
Sample_Id = Z-RH-357 column
F Solvent = ACETONE-DE
Creation Tima = 3-MAR-2019 16:15:33
Revision_Time = 14-JUN-2019 11:39:29
1 Current_Time = 24-SEP-2019 18:47:06
Commant = gingle pulse decoupled
Data_Format = 1D COMPLEX
1 Dim Size = 26214
Dim_Titlas = Carbsnl3
Dim _Units = [ppm]
Dimansions =
Site = ECS 400
Spectrometer = DELTAZ_NMR
=) =
” ru-le |_Strength = 9.389766(T]1 (400[MHz])
X_Acq_Duration = 1.04333312(s]
¥_Domain = 13¢
X_Froq = 100.52530333 [MHz]
¥ _offset = 100 [ppa]
| ¥ _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_Freg = 399.78219838 [MHz]
< Irr_offset = S(ppm]
i Clipped = FALSE
Scans = 118.0
Total Scans = 115.0
Relaxation Delay = 2[s]
Recve_Gain =60
Temp_Get = 33.8[dC]
x 90_Width = 9.6[us]
X_Acq_Time = 1.04333312(s]
X_Angle = 30[deg]
X_Atn = 6[dB)
X_Pulse = 3.2[us)
= Irr_Atn_Dec = 21.63(dB]
e son Han 1o an 1oe foan wo s T.zz At.n Moo = 21.63[dB]
| A | Irr_Hoise = WALTZ
LS \ Irr_Pwidth = 0.115[=ms]
3 Decoupling = TRUE
¢ Initial Wait = 1(s]
X Hoe = TRUE
Hoe_Time = 2[s]
Repetition Time = 3.04333312(s)
g H
: N
E Lok PRI I
= Lol NI ]
]
B R at e E R R R R n e e T R R R R e R R e e e e R, HO
220,0210.0200.0190, UIBU 0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 SUI] 70.0 6{}0 50.0 40.0 30,0 2[] 0100 0 -10.0
| 11 [ HO
g EEE 2 g 28 o
2 $a¢ g a8 A 3ab  OMe
X @ parts per Million : Carbon13

Compound 3ab (' H NMR, 400 MHz, (CD3),CO and '*C NMR, 100 MHz, (CD3),CO)
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Filename = 2-KH-366 column_Proton-3|
Author = delta
- Exporiment = proton.jxp
= = Sample_Id = 2-KH-366 column
= - Solvent = CHLOROFORM-D
1 Creation_Time = 2-MAR-2019 16:52:31
1 Revision _Time = 26-SEP-2019 16:09:39
] Current_Time = 26-SEP-2019 17:09:01
: Comment = l.\nqln_pulc-
e Data_Format = 1D COMPLEX
=4 Dim Size = 13107
bl Dim Title = Proton
1 Dim Units = [ppm]
1 Dimensions =
} Site = ECS 400
1 Spectrometer = DELTAZ_WMR
= Field Strength = 9.389766[T] (400[MHz])
| X_Acq_Duration = 2.18365952([s]
| X_Domain = 1M
1 X_Freq = 39978219838 [MAz]
| X_offset = 5[ppm]
{ ¥_Points = 16384
1 ¥_Prescans =1
X_Resolution = 0.45794685 [Hz)
=4 - %_sweep = 7.5030012 [kHz]
T g S 2 = X_Sweep_Clipped = 6.00240096[kHz]
| = T= = - Irr_Domain = Froton
| T i Irr_Freq = 399.78219838 [MHz]
] Irr_Offset = 5[ppm]
1 v Tri_Domain = Proton
| o Tri_Fregq = 399.78219838 [MHz]
] o Tri_Offset = 5[ppm]
= 1 Clipped = FALSE
34 Scans =8
1 Total_Scans =8
| Relaxation Delay = 5[s]
| Recve_Sain = 50
] Temp_Get = 42[dc)
- X_90_Width = 12.1[us]
=] X_Acq_Time = 2.18365952(s]
] ¥_Angle = 45[deg]
1 X_Atn = 2[dB]
| %_vulse = €.05[us]
1 Irr_Mode =
1 Tri_Mode = off
] Dante_Presat = FALSE
1 Initial Wait = 1[s]
= Repetition_Time = 7.18365952(s]
: 1 | H
g 1 . N
2 1 I
: L)
- P S | || § e Bl i L HO
=
12.0 1.0 10.0 9.0 50 4.0 30 2.0 1.0 0 -1.0 =20 HO
ERCRA = 3 g Br
S S oo < prd =
= = = 9= e, - - =1 3ac
X : parts per Million : Proton
1 Filename = 2-KH-366 column Proton-3|
Author = delta
5 Experiment = proton.ixp
1 = Sample_Id = 2-KH-366 column
| = Solvent = CHLOROFORM-D
Creation_Time = 2-MAR-2019 16:52:31
1 Revision_Time = 26-SEP-2015 16:09:3%
Current_Time = 26-SEP-2019 18:41:58
1 Comment - ll“l.)ulll
1 Data_Format = 1D COMPLEX
™ Dim Size = 13107
e | Dim_Title = Proton
A Dim Units = [ppm]
Dimansions =X
1 Site = ECS 400
1 Spectrometer = DELTAZ_WMR
1 Field Strength = 9. 389766[T] (400[MHz])
1 X_Aoq_Duration = 2.18365952(s]
X_Domain = 1H
4 X_Freq = 359.78219838 [MHz]
X_Offset = 5(ppa]
1 X_Points = 16384
1 X_Prescans -1
. X_Resolution = 0.45794685 [Hz]
= | - = = = o - X_Sweap = 7.5030012[kHz)
;—i ~1 S = = = (2] = = o ] X_Sweep_Clipped = 6.00240096[kHz)
< & | S = e Irr_Domain = Froton
1 = = Irr_Freq = 359.78215838 [MHz]
} & Irr_Offsst = 5[ppa]
* Tri_Domain = Proton
I e Tri_Freq = 399 TE219838 [MHz]
| Tri Offset = 5[ppm]
Clipped = FALSE
1 Scans =8
} Total_Scans =8
1 Relaxation Delay = 5[s]
Recvr_Gain = 50
Temp_Get = 42(4c)
o | X_50_Width = 12.1[us]
=4 X_Acq_Time = 2.18365952(s]
X_Angle = 45[deg]
} | X_Atn = 2[dB)
! X_Pulse = 6.05[us]
| Irr_Mode = Off
| \ | | | Tri_Mode = off
| | 1y Dante_Presat = FALSE
| Initial Wait = 1[s]
| | | | | Repstition_Time = 7,18365352(s]
4 | | ') |
| | | | i ) | | H
| 4 i
g N
b \
E o+
£ Ho 9 )
-t T LA A N e e B S T B e e HO
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Filename
Author
Experiment
Sample_Id
Selvent
Creation_Time
Revision_Time
Current_Time

Commant
Data_Format
Dim Size
Dim_Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength

Irr_Freq
Irr_Offset
Clipped
Scans
Total_Scans

Relaxation_Delay
Recvr_Gain

Irr_Noise
Irr_Pwidth
Decoupling
Initial Wait
Hoe

Noe_Time

| Ropetition_Time

2-KH-366 column_Carbon-1
delta
carbon. jxp
2-KH-366 column
CHLOROFORM-D

2-MAR-2019 17:53:31
14-JUN-2019 12:32:21
24-SEP-2019 18:58:48

single pulse decoupled o
1D COMPLEX

26214

Carbonld

[pp=]

X

ECS 400
DELTAZ_WMR

9.385766[T] (400([MHz])
1.04333212(s)

13¢

100.52530333 [MHz]

100 [ppm]

32768

4

0.95846665[Hz)
31.40703518(kHz]
285.12562814 [kHz]
Proten
399.78219838 [MHz)
5(ppm)

FALSE

a8

a8

2(s]

&0
44.9[dc)
9. 6[us]
1.04333312(s]
30(deg]
£[dB]
3.2(us)
21.63[dB]
21.63[d8B]
WALTZ
0.115[ns)
TRUE

1(s]

TRUE
2(s]
3.04333312(s]

H
1’
g
v~
ReS
Br
3ac

Compound 3ac (' H NMR, 400 MHz, CDCl; and '*C NMR, 100 MHz, CDCls)
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= Filename = 2-KH-443 column_Proton-1
i Author = delta
i s Experiment = proten.jxp
~ Sample_1d = 2-KH-443 column
v Selvent = CHLOROFORM-D
Creation_Time = 10-SEP-2019 14:51:52
Revision_Time = 17-SEP-2019 22:03:08
Current_Time = 24-SEP-2019 19:03:39
Commant = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107
Dim_Title = Proton
Dim Units = [ppa)
Dimensions =X
= Site = ECS 400
= Spectrometer = DELTAZ_WMR
Field_Strength = 9.385766[T] (400([MHz])
X_Acq_Duration = 2.18365952(s]
X_Domain = 1H
X_Freq = 399.78219838 [MHz]
X_Offset = 5[ppm]
X_Points = 16364
= X_Prescans =1
— X_Resolution = 0.45794685 [Hz]
X_Swae = 7.5030012 [kHz]
X_Sweep Clipped = £.00240096(kHz]
Irz_Domain = Proton
= Irr_Freq = 39978219838 [MHz)
& Irr_Offsot = 5(ppm]
Tri_Domain = Proton
Tri_Freq = 399.78219838 [MHz]
ek Tri_Offset = S[ppal
S 3 b} Clipped = FALSE
wil E Scans -
1 Total Scans =8
| Relaxation Delay = 5(s]
=4 Recvr_Gain = 54
=+ 3 Tomp_Oot = 42.4[dC)
X_90_Width = 12.1[us]
X_Req_Time = 2.18365952 (8]
- X_Angle = 45(deg]
= - X_Atn = 2[dB]
: = - - X_Pulse = 6.05[us]
| % = = Irr_Mode = Off
S (= - il Tri_Mode = Off
Dante_Fresat = FALSE
Initial Wait = 1[s]
Repetition Time = 7.18365952(s]
H
.
g | N
=
B S ——— — S — — HO
=
12.0 1.0 10,0 9.0 B0 7.0 6.0 5.0 4.0 3.0 20 1.0 V] -1.0 =20 HO
| 1]
555 52 8 g sad
= P - £ " ; - = a
X Filename = 2-KH-443 column_Proton-1)
=24 Author = delta
' Expariment = proton.3ixp
Sample_Id = 2-KH-443 column
Solvent = CHLOROFORM-D
Creation_Time = 10-SEP-2019 14:51:52
Revision_Time = 17-SEP-2015 22:03:08
Current_Time = 26-SEP-2019 18:42:47
Comment = single_pulse
Data_Format = 1D COMFLEX
Dim_Size = 13107
Dim_Title = Proton
Dim Units = [ppal]
Dimensions =X
Site = ECS 400
Spectrometer = DELTAZ_NMR
o Field Strength = 9, 389766(T] (400[MHz])
b | X_Aoq_Duration = 2.18365952(s]
X_Domain = 1H
1 X_Freq = 399.78215838 [MHz]
X_Offset = Sippm]
X_Points = 16384
X_Prescans -1
X _Resolution = 0.45794685 [Hz]
X_Sweap = 7.5030012 [kHz]
X_Swesp_Clipped = 6.00240096 [kHz]
' Irr_Domain = Proton
Irx_Freq = 399.78219838 [Mlz]
Irr_Offsat = 5[ppa)]
1 e Tri_Domain = Proton
e & Tri_Fregq = 359.78219838 [MHz]
Tri_Offset = 5[ppa]
Clipped = FALSE
Scans =8
£d Total _Scans =8
= = Relaxation_Delay = 5[s]
1 r Recvr_Gain = 54
Temp_Get = 42 4(ac)
- e X_50_Width = 12.1[us]
| T ’ = i ” X_Aoq_Time = 2.183659521s]
= = = X_Angle = 45(deg]
= | | | - X_Atn = 2[dB)
| | X_Pulse = 6.05[us]
Irr_Mode = Off
| Tri_Mode = Off
l 1| [ | | Dante_FPresat = FALSE
| | { | | Initial Wait = 1(s]
l- | | Repetition Time = 7.18365952[s]
] | | Al !
2 |
v
o 3ad




Filename = 2-KH-443 column_Carbon-1
Author = delta
Experiment = carbeon.jxp
Sample_Id = 2-KH-443 column
- Solvent = CHLOROFORM-D
é‘ Creation_Time = 10-SEF-2019 15:41:00
Revision_Time = 27-SEP-2019 12:27:33
Current_Time = 27-SEP-2019 12:27:42
Comment = single pulse decoupled g
Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim Title = Carbonld
Dim Units = [ppa)
Dimensions =x
Site = ECS 400
Spectrometer = DELTAZ_NMR
Field _Strength = 9.389766(T] (400[MHz])
X_Acq Duration = 1.04333312(s]
X_Domain = 13¢
X_Freq = 100.52530333 [MHz]
X_Offset = 100 [ppm]
X_Points = 32768
x_?:"glﬂl = 4
X_Resolution = 0.95846665[Hz)
X_Swae = 31.40703518 [kHz]
X_Sweep Clipped = 25.12562814[kHz]
Irz_Domain = Proton
Irr_Freq = 399.78219838 [MHz]
Irr_Offsot = S(ppm]
Clipped = FALSE
Scans = 222
Total _Scans - 222
Relaxation_Delay = 2(s]
Recve_Gain = &0
s g = Temp_Get = 42.8[dC]
g T iR 2 X_90_Width = 9.6[us]
n e Ml : Curbonl) X_Acq_Time = 1.04333312(s]
X_Angle = 30[deg]
C_Atn = 6[dB)
X_Pulse = 3.2[us]
Irr_Atn_Dec = 21.63[dB]
- Irz_Atn_Noe = 21.63[d8)
=1 Irr_Noise = WALTZ
1 Irr_Pwidth = 0.115[ns)
Decoupling = TRUE
Initial Wait = 1[s]
Hoe = TRUE
Noe_Time = 2(s]
‘ | Repetition Time = 3.04333312(s]
g | H
= 1 l N
e R A T S———— ‘
S o e SRS Vi i o : .
£ 1
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Compound 3ad (' H NMR, 400 MHz, CDCl; and '*C NMR, 100 MHz, CDCls)
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1 Filename = 2-KH-36% column_Froton-1

1 Author = delta

] - Experiment = proton.ixp
o 1 o Sample_Id = 2-KH-3653 column
~] = Solvent = CHLOROFORM-D

| Creation_Time = 6-MAR-2019 18:50:33

} Rovision_Time = 5-JUL-2019 16:14:56

{ Current Time = 24-5EF-2019 19:08:22

] Comment = single_pulse

| Data_Format = 1D CoMPLEX
=1 Dim_Size = 13107
g7 Dim Title = Proton

] Dim_Units = [ppa)

1 Dimensions - X

| Site = ECS 400

] Spectrometer = DELTAZ_NMR

Field_Strength = 9.389766(T] (400[MHz])
= X_Acq Duration = 2.18365952(s]
i X_Domain = 1H

1 X_Freq = 399.78219836 [MHz]

1 X_offset = 5[ppm]

1 X_Points = 16384

{ x_?:"glﬂl = 1

1 X_Resolution = 0.45794685 [Hz]

1 X_Sweep = 7.5030012 [kHz]
= X_Sweep Clipped = €. 00240096 [kHz]
- 4 Irr_Domasn = Proton

1 Irr_Freq = 399,78219838 [MHz]

| Irr_offset = S(ppm]

{ Tri_Domain = Proton

{ Tri_Freq = 39978215838 [MHz]

1 Tri_Offset = 5(ppa]
=4 Clipped = PALSE
;'. 1 Scans -8

1 Total Scans =8

] Relaxation_Delay = 5(s]

1 | Recvr_Gain = 86

| Tomp_Got = 22.2[dC)

] X_90_Width = 11[us]
=1 X_Acq_Time = 2.18365952(s]

b | X_Angle = 45[deg]

1 = X_Atn = 1.5[dB]

! M X_Pulse = 5.5[us]

1 i Irr_Mode = Off

1 Tri_Mode = off

] Dante_Presat = FALSE

1 Initial Wait = 1(s]
=N Repetition Time = 7.18365952(s]
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Filename = 2-KH-369 colums_Proton-1
Author = delta
- Experiment = proton.jxp
iy Sample_Id = 2-EH-369 column
! Solvent = CHLOROFORM=D
Creation_Time = 6-MAR-2019 18: 33
Revision Time = 5-JUL-2019 16:14:56
Current_Time = 26-SEP-2019 18:
Comment = single_pulse
Data Format = 1D COMPLEX
Dim Size - 13107
Dim_Title = Proton
Dim Units = [ppm]
Dimensions -x
Site = ECS 400
Spectrometer = DELTAZ NME
Field Strength = 9.389766[T] (400 ([MHz]}
X_Acq_Duration = 2.18365952(s)
| X_Domain - 1K
X_Freq = 399.78219836 [Muz]
| x_offset = S(ppm]
x_points = 16384
| X_Frescans -1
x_Resolution = 0.45794685[Hz]
X_sweep = 7.5030012 [kHz]
] | X_Sweep_Clipped = 6.00240096[kHz]
- Irr_Domain = Proton
— Irr_Freq = 399.78219838 [Muz]
- | Irr_offset = Sippm]

3 "o - Tri_Domain = Proton
=4 | = =z 2 Tri_Freq = 39978219838 [Mnz]
- o - | = - Tri_offset = 5[ppm]
= 3 | = |4 | clipped = FALSE
= | = = | Scans -8
] | | Total_Scans -8

= |
= E | | Relaxation Delay = 5[s]
~4 | | Recve_Gain - 56
= 1 | | Temp Get - 22.2(dc)
o ] / | %_90_Width = 11[us]
= | { 1 /| | X_Acq_Time = 2.18365552(a]
. | i | x_angle = 45[deg]
= I | Il X_Atn = 1.5[dB]
4 | 4 X_Pulse = 5.5(us)
- | Irr Mode - Off
= f Tri_Mode = off
L | | | ] | Dante_Presat = FALSE
= | | [ Initial Wait = 1([s]
. .-"| | | ] |t | Repetition _Time = 7.18365952(s]
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Filename = 2-KH-36% column_Carbon-1
Author = delta
Experiment = carbon.jxp
= Sample_Id = 2-KH-363 column
“1 Solvent = CHLOROFORM-D
-1 ! Creation_Time = 6-MAR-2019 19:19:32
p Revision_Time = 14-JUN-2019 16:15:25
Current_Time = 24-SEP-2019 19:08:23
g Commant = single pulse decoupled q
1 Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim Title = Carbonll
Dim_Units = [ppa)
‘ Dimensions =x
| Site = EC5 400
Spectrometer = DELTAZ_NMR
| Field_Strength = 9.389766(T] (400[MHz])
| X_Acq Duration = 1.04333312(s]
[ | | X_Domain = 13
| X_Froq = 100.52530333 [MHz]
X_Offset = 100 [ppm]
| | X_Points = 32768
| X_Prescans =4
| | 11 X_Resolution = 0.95846665 [Hz)
4 | | |1 | mi Lok X_Sweep = 31.40703518 (kHz]
i ‘T 1 TN i | I 1l X_Sweep_Clipped = 25.12562814 [kHz]
1 ¥ ! Iij ﬁ ” i ey Irs_Domain = Proten
] ‘ | i | a1 | i M 1# h Irr Freq = 399.78219838 [MHz]
L Wil AR P F R T e Irr_offset = S(ppm]
! ! | | Clipped = FALSE
Scans = 215
B TR a0y sas =T Total_Scans = 215
I Relaxation_Delay = 2(s]
| Recve_Gain = &0
- i I Temp_Get = 460.0([dC)
] @ 2 X_9%0_Width = 9.6[us]
X_Acq_Time = 1.04333312(s]
X_Angle = 30[deg]
C_Atn = 6[dB)
X_Pulse = 3.2[us]
Irr_Atn_Dec = 21.63[dB]
~ Irz_Atn_Noe = 21.63[d8)
I Irr_Noise = WALTZ
1 Irr_Pwidth = 0.115[ns)
Decoupling = TRUE
Initial Wait = 1[s]
NHoe = TRUE
- Noe_Time = 2(a]
= | | Repetition Time = 3.04333312(s]
o
2 | H
£ |l | | | N
= ke L b .
g VARt s A AR MMMWM-W WA TSI 17 A e
]
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Compound 3ae (' H NMR, 400 MHz, CDCl; and '*C NMR, 100 MHz, CDCls)
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Filename = 2-KH-368 column_Froton-2j
Author = delta
. Experiment = proton.jxp
ot Sample_Id = 2-KH-368 column
r- Solvent = CHLOROFORM-D
Creation_Time = 2-MAR-201% 16:59:47
Revision_Time = 24-SEP-2019 19:13:27
Current_Time = 24-5EF-2019 19:13:41
= Commant = single_pulse
= Data_Format = 1D COMPLEX
= Dim_Size = 13107
Dim_Title = Proton
Dim Units = [ppa)
Dimensions - X
Site = ECS 400
Spectrometer = DELTAZ_NMR
=2 Field_Strength = 9.389766(T] (400[MHz])
Lt X_Acq_Duration = 2.18365952(s]
X_Domain = 1H
X_Freq = 399.78219836 [MHz]
X_Offset = 5[ppm]
X_Points = 16384
X_Prescans = 1
X_Resolution = 0.45794685 [Hz]
S X_Sweep = 7.5030012 [kHz]
- X_Sweep Clipped = €. 00240096 [kHz]
Irz_Domain = Proton
Irr_Freq = 399,78219838 [MHz]
Irr_Offsot = 5(ppm]
Tri_Domain = Proton
Tri_Freq = 39578219838 [MHz)
Y | Tri_Offset = 5(ppa]
=] Clipped = PALSE
™4 Scans =8
- Total Scans =8
i
Relaxation_Delay = 5(s]
b | Recvr_Gain = 50
i Tomp_Got = 42.4[dC]
X_90_Width = 12.1[us]
= i X_Acq_Time = 2.18365952(s)
L 7= X_angle = 45(deg]
1= X_Atn = 2[dB]
X_Pulse = 6.05[us]
Irr_Mode = Off
Tri_Mode = off
= Dante_Fresat = FALSE
=3 Initial Wait = 1[s]
= ‘ | et = Repetition_Time = 7.18365952(s]
H
3 | | |
2 { | N
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£= HO
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X : parts per Million : Proton
Filename = Z-KH-368 column_Froton-3
Author = delta
= _| " Experiment = proton.ixp
- - Sample_ld = 7-KH-368 column
Solvent = CHLOROFORM-D
Creation Time = 2-MAR-2019 16:59:47
Revision Time = 24-SEP-2019 19:13:27
Current_Time = 26-SEP-2019 18:43:41
Comment = single_pulse
Data_Format = 10 COMPLEX
Dim_Size = 13107
Dim Title = Proton
Dim Units = [ppm)
Dimensions -
Site = ECS 400
3_ Spectrometer = DELTAZ_NMR
Field Strength = 5.389766(T] (400[MHz1)
X_Acq_Duration = 2.18365552(s]
X _Domain = 1H
X_Freq = 399.78219838 [MHz]
X _Oftset = S[ppa]
X_Points = 16384
X Prescans =1
X_Resolution = 0.45794685 [Hz]
X_Sweep = 7.5030012[kHz]
X _Sweep_Clipped = 6.00240096[kHz]
Irr_Domain = Proton
- Irr_Freq = 3595.78213838 [MHz]
:i ~ Irr_Offset = 5[ppm]
Tri Domain = Proton
Tri_Freq = 359.78213838 [MHz]
Tri_Offset = S(ppm]
Clipped = FALSE
- Scans =8
= Total_Scans =8
T Relaxation_Delay = 5[s]
| = Reove_Gain = 50
e Tamp_Got = 42.4[4c]
| X_90_Width = 12.1fus]
| =) X“hoq_Time = 2.18365552[s]
= X_Angle = 45[deg]
r| X_Atn = 2[dB]
| | | X_Pulse = 6.05[us]
| i | Irr_Mode = off
| | | Tri_Mode = off
'} ] 4= Dante_Presat = FALSE
i1 LU= = Initial Wait = 1(s]
! |' | [ ] Repetition_Time = 7.18365952(s]
|
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Filename = 2-KH-368 column_Carbon-1
Author = delta
Experiment = carbon.jxp
Sample_Id = 2-KH-368 column
Solvent = CHLOROFORM-D
Creation_Time = 2-MAR-2019 17:35:35
Revision_Time = 4-JUL-2019 11:49:53
Current_Time = 24-SEP-2019 19:14:39
Commant = single pulse decoupled q
Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim Title = Carbonld
Dim_Units = [ppa)
Dimensions - X
Site = ECS 400
Spectrometer = DELTAZ_NMR
Field _Strength = 9.389766(T] (400[MHz])
X_Acq Duration = 1.04333312(s]
X_Domain = 13¢
X_Froq = 100.52530333 [MHz]
| | | X _Offset = 100[ppm]
| | | X_Points = 32768
& | X_Prescans =4
| | X_Resolution = 0.95846665 [Hz]
[ | | | | X_Sweep = 31.40703518 [kHz]
1 | | X_Sweep_Clipped = 25.12562814 [kHz]
{ | | | | Irr_Domain = Proten
il | Irr Freq = 399.78219838 [MHz]
; VLAWY ok Wty %
o A Irr_Offsot = S(ppm]
3 AT YUYy ot = Sippe
41 Scans = 92
Total_Scans = 92
Relaxation_Delay = 2(s]
Recve_Gain = &0
Temp_Get = 44.7[dC)
X_90_Width = 9.6[us]
X_Acq_Time = 1.04333312(s]
X_Angle = 30[deg]
C_Atn = 6[dB)
X_Pulse = 3.2[us]
Irr_Atn_Dec = 21.63[dB]
Irr_Atn_Noe = 21.63[d8)
Irr_Noise = WALTZ
| Irr_Pwidth = 0.115[ns)
Decoupling = TRUE
Initial Wait = 1[s]
NHoe = TRUE
Noe_Time = 2(s]
| Repetition Time = 3.04333312(s]
o]
2 H
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X : parts per Million : Carbon|3

Compound 3af (' H NMR, 400 MHz, CDCl; and '*C NMR, 100 MHz, CDCls)
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= Filename = 2-KH-431 column_Froton-2
= Author = delta
= Experiment = proten.3jxp
__". Sample_Id = 2-KH-431 column
- Solvent = CHLOROFORM-D
Creation_Time = 24-JUL-2019 18:44:45
Revision_Time = 19-SEP-2019 19:15:43
Current Time = 24-SEP-2019 19:17:51
= Comment = single_pulse
-] Data_Format = 1D COMPLEX
Dim_Size = 13107
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =X
Site = ECS 400
Spectrometer = DELTAZ_HMR
wl Field_Strength = 9.389766(T] (400[MHz])
X_Acq_Duration = 2.18365952(s]
- X_Domain = 1H
b X_Freq = 399.70219838 [MHz]
o X_offset = 5([ppm]
s X_Points = 16364
- X_Prescans =1
= 1 il X_Resolution = 0.45794685 [Hz)]
-+ | X_Sweep = 7.5030012 [kHz]
X_Sweep Clipped = £.00240096(kHz]
Irz_Domain = Proton
Irr_Freq = 399.70219838 [MHz)
= Irr_Offsot = 5(ppm]
Tri_Domain = Proton
| Tri_Freq = 399.78219838 [MHz]
Tri_Offset = 5(ppa]
Clipped = FALSE
Scans =8
Total Scans =8
Relaxation_Delay = 5(a]
Recvr_Gain = 54
Temp_Get = 460.01dC]
& | = X_90_Width = 12.1[us)
e | = X_Acq_Time = 2.18365952(s)
B3 o - X_angle = 45(deg]
5, e 3 X_Atn = 2(dB)
= £ X_Pulse = 6.05[us]
Irr_Mode = Off
Tri_Mode = Off
Dante_Presat = FALSE
Initial Wait = 1[s]
| Repetition Time = 7.18365952(s]
H
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X : parts per Million : Proton OMe
Filename = 2-KH-431 column Froton-2|
Author = delta
Experiment = proton.jxp
o Sample_Id = 2-KH-431 column
ei Solvent = CHLOROFORM-D
Creation_Time = 24-JUL-2019 18:44:45
Revision_Time = 19-SEP-2015 19:15:43
- Current_Time = 26-SEP-2019 18:44:27
- Comment = single_pulse
Data_Format = 1D COMFLEX
Dim_Size = 13107
o o Dim_Title = Proton
ot = Dim Units = [ppm]
Dimensions =X
Site = ECS 400
Spectrometer = DELTAZ_NMR
Field Strength = 9, 389766(T] (400[MHz])
X_Aoq_Duration = 2.18365952(s]
X_Domain = 1H
X_Freq = 399.78215838 [MHz]
X_Offset = 5(ppa]
X_Points = 16384
X_Prescans -1
X _Resolution = 0.45794685 [Hz]
X_Sweap = 7.5030012 [kHz]
X_Swesp_Clipped = 6.00240096 [kHz]
Irr Domain = Proton
Irx_Freq = 399.78219838 [Mlz]
Irr_Offsat = 5[ppa)]
Tri_Domain = Proton
Tri_Freq = 359.78219838 [MHz]
4 Tri_Offset = S[ppm]
= Clipped = FALSE
i I == Scans =8
= g = Total Scans =8
- =% "
e T Relaxation_Delay = 5[s]
Recvr_Gain = 54
Temp_Get = 460.0(dC)
X_50_Width = 12.1[us]
X_Aoq_Time = 2.18365352(s]
X_Angle = 45(deg]
X_Atn = 2(dB]
X_Pulse = €.05[us]
Irr_Mode = Off
Tri_Mode = Off
| | Dante_Presat = FALSE
| | Initial Wait = 1(s]
1 Repetition Time = 7.18365952[s]
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P Filename = 2-KH-431 column_Carbon-1
Author = delta
Experiment = carbon.jxp
Sample_Id = 2-KH-431 column
Solvent = CHLOROFORM-D
Creation_Time = 24-JUL-2019 19:14:34
ol Revision_Time = 18-SEP-2019 10:07:44
o Current_Time = 24-SEP-2019 19:18:54
Comment = single pulse decoupled g
Data_Format = 1D COMPLEX
= Dim_Size = 26214
b Dim Title = Carbonld
Dim Units = [ppa)
Dimensions - X
Site = ECS 400
~ Spectrometer = DELTAZ_NMR
- 3 | Field _Strength = 9.389766(T] (400[MHz])
X_Acq Duration = 1.04333312(s]
X_Domain = 13¢
X_Freq = 100.52530333 [MHz]
= X _Offset = 100[ppm]
= X_Points = 32768
x_?:"glﬂl = 4
X_Resolution = 0.95846665 [Hz)
X_Swae = 31.40703518 [kHz]
w %_Sweep Clipped = 25, 12562814 [kHz]
e Irz_Domain = Proton
= Irr_Freq = 39978219838 [MHz]
E Irr_Offsot = S(ppm]
1 Clipped = FALSE
4 Scans =137
- ] Total_Scans = 137
Relaxation_Delay = 2(s]
Recve_Gain = &0
Tomp_Geot = 443[dc)
X_90_Width = 9.6[us]
X_Acq_Time = 1.04333312(s]
X_Angle = 30[deg]
C_Atn = 6[dB)
X_Pulse = 3.2[us]
Irr_Atn_Dec = 21.63[dB]
Irr_Atn_Noe = 21.63[d8)
Irr_Noise = WALTZ
Irr_Pwidth = 0.115[ms]
Decoupling = TRUE
Initial Wait = 1[s]
NHoe =
Noe_Time = 2(s
| | Repetition Time = ﬁﬂ‘!!S!l?{I}
8 !
2 N
=
=
z S . HO 7 )
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Compound 3ag (' H NMR, 400 MHz, CDCl; and '*C NMR, 100 MHz, CDCl5)
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Filename = 2-KH-441 column_Proton-1]
Author = delta
’ Experiment = proten.jxp
= Sample_1d = 2-LH-441 column
~ Solvent = CHLOROFORM-D
Creation_Time = 29-JUL-2019 15:48:25
Revision_Time = 30-JUL-2019 18:52:35
Current_ Time = 24-SEP-2019 20:58:49
Commant = single_pulse
Data_Format = 10 COMPLEX
Dim Size = 13107
- Dim Title = Proton
i Dim_Units = [ppa)
Dimensions =X
Site = ECS 400
Spectrometer = DELTAZ_NMR
Field Strength = 9.385766[T] (400([MHz])
X_Acq Duration = 2.18365382(s]
X_Domain = 1H
X_Froq = 399.78219838 [MHz]
X_offset = S{ppm]
X_Points = 16364
X_Prescans =1
X:Nlolul‘_tun = 0.45794685[Hz]
X_Swoep = 7.5030012[kHz]
X_Sweep Clipped = £.00240096(kHz]
Irz_Domain = Proton
Irr Freq = 39978219838 [MHz]
Irr_Offsot = 5(ppm]
Tri_Domain = Proton
Tri_Freq = 399.78219838 [MHz]
Tri_Offset = 5(ppa]
clipped = FALSE
Scans -8
Total Scans =8
Z Relaxation_Delay = 5(a]
=k Recve_Gain = 56
= Temp_Get = 460.01dC]
X_90_Width = 12.1[us]
X_Acq_Time = 2.18365952(s)
X_Angle = 45(deg]
1z X_Atn = 2[dB]
= X_Pulse = 6.05[us]
Irr_Mode = Off
Tri_Mode = Off
Dante_Fresat = FALSE
Initial Wait = 1[s]
Repetition Time = 7.18365952(s]

H

2 N
2
12.0 1.0 10.0 9.0 6.0 HO OMe
RsnZ 2 3 -+ 3 g
= Ao 7 I =
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X : parts per Million : Proton 3ah
Filename = 2-KH-441 column_PFroton-1)
Author = delta
b Experiment = proton.ixp
F Sample_Id = 2-LH-441 column
1 Solvent = CHLOROFORM-D
J Creation_Time = 29-JUL-2019 15:48:25
iy Revision_Time = 30-JUL-2015 18:52:35
pici Current_Time = 26-SEP-2019 18:45:56
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13 7.6

Comment = single_pulse
Data_Format = 10 COMPLEX
Dim_Size = 13107
Dim_Title = Proton
Dim Units = [pp=]
Dimensions =X
Site = ECS 400
Spectrometer = DELTAZ_NMR
Field Strength = 9, 389766(T] (400[MHz])
X_Aoq_Duration = 2.18365952(s]
X_Domain = 1H
X_Freq = 399.78215838 [MHz]
X_Offset = Sippm]
X_Points = 16384
X_Prescans -1
X _Resolution = 0.45794685 [He]
X_Sweap = 7.5030012[kHz)
X_Swesp_Clipped = 6.00240096 [kHz]
Irr Domain = Proton
Irx_Freq = 399.78219838 [Mlz]
Irr_Offsat = 5[ppa)]
= Tri_Domain = Proton
o = Tri_Freg = 359.78219838 [MHz]
i = Tri_Offset = 5[ppm]
3 = Clipped = FALSE
= =
. < Scans =8
= Total _Scans =8
Relaxation Delay = 5(s]
Recvr_Gain = 56
! Tenp_Get = 460.0[dC)
= X_50_Width = 12.1[us]
X_Acq_Time = 2.18365952(s]
X_Angle = 45[deg]
X_Atn = 2(dB]
X_Pulse = €.05[us]
l Irr_Mode = Off
Tri_Mode = Off
Dante_Presat = FALSE
Initial Wait = 1(s]
| = 7.18365952[s]

Repetition_Time

H
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. HO
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3ah
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X : parts per Million : Carbon13

e

li].lll[}().ll'}ll.l] §0.0 70,0 60.0 50.0 40,0 30.0 200 100 0 -10.0-20.0

55.061

Filename
Author
Experiment
Sample_Id
Selvent
Creation_Time
Revision_Time
Current_Time

Commant
Data_Format
Dim Size
Dim_Title
Dim_Units
Dimensions
Site
Spectrometer

Field Strength

X_Prescans
X_Resolution

Irr_Freq
Irr_Offset
Clipped
Scans
Total_Scans

Relaxation_Delay
Recvr_Gain

Irr_Noise
Irr_Pwidth
Decoupling
Initial Wait
Hoe

Noe_Time

| Repatition Time

LR B

2-KH-441 column_Carbon-1
delta

carbeon. jxp

2-KH-441 column
CHLOROFORM-D

29-JUL-2019 16:32:21
24-SEP-2019 20:59:53
24-SEP-2019 21:00:04

single pulse decoupled o
1D COMPLEX

26214

Carbonld

[pp=]

X

ECS 400
DELTAZ_WMR

9.385766[T] (400([MHz])
1.04333212(s)

13¢

100.52530333 [MHz]

100 [ppa)

32768

4

0.95846665[Hz)
31.40703518(kHz]
285.12562814 [kHz]
Proten
399.78219838 [MHz)
5(ppm)

FALSE

185

185

2(s]
&0

28.8[dC)
9.6[us]
1.04333312(s]
30(deg]

6[dB]

3.2(us)
21.63(d8]
21.63[d8)
WALTZ
0.115[ns)
TRUE

i(s]

TRUE

2(s]
3.04333312(s]

!

(I
10

3ah

Compound 3ah (' H NMR, 400 MHz, CDCl; and '*C NMR, 100 MHz, CDCls)

S89



X : parts per Million : Proton

1 Filename = 2-KH-370 column_ Froton-)
| Author = delta
| | Experiment = proton. jxp
1 = |= Sample_Id = 2-KH-370 column
| = ~ Solvent = CHLOROFORM-D
| i Creation_Time = 7-MAR-2019 12:20:43
=] Revision_Time = 5-JUL-2019 16:22:13
~7] Current_Time = 24-5EP-2019 21:03:14
1 Comment = single_pulse
| Data_Format = 1D COMPLEX
1 Dim_Size = 13107
1 Dim Title = Proton
= Dim Units = [ppm]
\:: ‘I Dimensions =X
1 site = ECS 400
| Spectrometer = DELTA2_HMR
] Field Strength = 9.389766[T) (400([MHz])
{ X_Aoqg_Duration = 2.18365952([s)
1 = X_Domain = 1H
=% = X _Freq = 390.78219838 [MHz]
v o X _offset = S(ppm]
1 = ¥_Points = 16384
| — X_Prescans =1
1 ¥ Resolution = o.457248251nz]
| *_sweep = 7.5030012 [kHz]
| X_Sweep_Clipped = 6.00240096[kHz]
= 1 Irr_Demain = Proten
- Irr_Freq = 399.78219838 [MHz]
! Irr_offset = 5[ppm]
1 Tri_Domain = Proton
| Tri_Freq = 399,78219838 [MHZ]
| Tri_offset = 5[ppm]
il Clipped = FALSE
1 Scans a
= Total_Scans =8
Ll =
] = = Relaxation Delay = 5(s)
] = |2 Recvr_Gain = 50
| - Temp_Get = 460.0([dC)
1 X_90_wideh = 12.1[ue]
{ X_Acq_Time = 2.18365952(s]
= X_Angle = 45[deg)
i X_Atn = 2[dB]
| X_Fulse = £.085[us]
1 Irr_Mode = Off
| Tri Mode = Dff
{ Dante_Fresat = FALSE
| Initial Wait = 1(s]
= 1 Repetition_Time = 7.18365952(s]
= >
] = H
| ‘ i
' N
= |
=
=
=
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X : parts per Million : Proto 3ai
Filename = 2-KH-370 column_Proton-1)
1 Author = delta
i I Experiment = proton.jxp
= Sample_Id = 2-KH-370 column
} joi Solvent = CHLOROFORM-D
Creation_Time = T-MAR-2019 12:20:43
1 Revision_Time = 5-JUL-2019 16:22:13
| Current_Time = 26-SEP-2019 18:46:24
| Conment = single_pulse
Data_Format = 1D COMFLEX
Dim_Size = 13107
} Dim_Title = Proton
Dim Units = [pp=]
1 Dimansions =X
Site = ECS 400
Spectrometer = DELTAZ_WMR
| Field Strength = 9. 389766[T] (400[MHz])
X_Aoq_Duration = 2.18365952(s]
X_Domain = 1H
1 X_Freq = 359.78219838 [MHz]
£ X_offset = 5[ppa]
} T X_Points = 16384
. X_Prescans =1
:i 1 X_Resolution = 0.45794685 [He]
X_Sweep = 7.5030012[kHz)
| X_Sweep Clipped = 6.00240096 [kHz]
4 Irr_Domain = Proton
Irx_Freq = 399.78219838 [Miiz]
1 Irr_Offsst = 5[ppa]
4 | Tri_Domain = Proton
Tri_Freq = 399 TE219838 [MHz]
Tri Offset = 5[ppa]
| Clipped = FALSE
o Scans =8
4 = e o = Total_Scans =8
z - = Z|&| = Relaxation_Delay = 5[s]
= =1 ¥ Recvr_Gain = 50
= | Tenp_Get = 460.0[dC)
sl | | X_50_Width = 12.1[us]
| il X_Acq_Time = 2.18365952[s]
| X_Angle = 45[deg]
| 1 X_Atn = 2[dB]
| | | | | X_Pulse = 6.05[us]
| | | | Irr_Mode = Off
i | 1 1 | | | Tri_Mode = Off
I | | Dante_FPresat = FALSE
| | Hre 1l Initial Wait = 1(s]
| | | | o | | Repetition_Time = 7,18365952(s]
} | | | i | | H
o I |
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X ¢ parts per Million : Carbon13

Filename = 2-KH-370 column_Carbon-J
Author = delta

Experiment = carben.IXp
Sample_Id = 2-KH-370 column
Selvent = CHLOROI -0
Creation_Time = T-MAR-2019 23:12:36
Revision_Time = 14-JUN-2019 17:01:43
Current_Time = 24-SEP-2013 21:40:05
Comment = single pulse decoupled ¢
Data_Format = 1D COMPLEX

Dim_Size = 26214

Dim_Title = Carbonl3

Dim Units = [ppm]

Dimensions =

Site = ECS 400
Spectrometer = DELTA2_MMR

Field Strength = 9.389766[T] (400[MHz])
_Aeq_Duration = 1.04333312(s)
X_Domain = 13C

X _Freq = 100.52530333 [MHz]
X_Offset = 100 [pp=]

X_Points = 32768

X_Prescans =4

¥ Rescluticn = a. o
*_sweep = 31.40703518 [kHz]
X_Sweep_Clipped = 25.12562814 (kHz]
Irr_Domain = Proton

Irr ] = 399.78219836 [MHz]
Irr_Offset = 5[ppm]

Clipped = FALSE

Scans = 164

Total_Scans = 164

Relaxation Delay = 2[s)

Recvr_Gain = 60

Tenp_Get = 460.0[dC]

X_90_Width = 9.6[ua)

X_Acq_Time = 1.04333312(s]
X_aAngle = 30[deg]

*_Atn = £14B]

X_Pulse = 3.2[us]

Irz_Atn_Dec = 21.63[dB]
Irr_htn_Hoe = 21.63[dB]

Irr_Moise = WALTZ

Irr_Pwidth = 0.115([ms]

Decoupling = TRUE

Initial_Wait = 1[e]

Hoe = TRUE

Hoe_Time = 2(s]

Repetition_Time = 3.04333312(s]

3ai

Compound 3ai (' H NMR, 400 MHz, CDCl; and '*C NMR, 100 MHz, CDCls)

S91



Filename = 2-KH-442 column_ Froton-)f
Author = delta
- Experiment = proton. jxp
1 — Sample_Id = 2-LH-442 column
e A Solvent = CHLOROFORM-D
) Creation_Time = 29-JUL-2019 15:55:57
Revision_Time = 30-JUL-2019 21:45:21
Current_Time = 24-5EP-2019 21:07:50
Comment = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
- Dim Title = Proton
4 Dim Units = [ppm]
| Dimensions =X
] site = ECS 400
od Spectrometer = DELTA2_HMR
i Field Strength = 9.389766[T] (400 [MHz])
: X_Aoqg_Duration = 2.18365952([s)
| X_Deomain = 1H
| X _Freq = 390.78219838 [MHz]
] X_Offset = Sippm]
1 ¥_Points = 16384
1 X_Prescans =1
= 1 ¥ Resolution = o.457248251nz]
- ] *_sweep = 7.5030012[kHz]
1 X_Sweep_Clipped = 6.00240096(kHz]
1 Irr_Demain = Proten
1 Irr_Freq = 399.78219838 [MHz]
! Irr_offset = 5[ppm]
| £ Tri_Demain = Proton
1 == w |2 |2 Tri_Freq = 399.78219838 [MHz]
=] E = z = |- Tri_offset = 5[ppm)
I i = = Clipped = FALSE
1 Z = Scans N
1 & il Total_Scans =8
1 Relaxation Delay = 5[a]
4 Recvr_Gain = 54
| Tenp_Get = 460.0[dC]
< 1 o) X_90_wideh = 12.1[us]
Pl - X_Acq_Time = 2.18365952(s]
1 S ¥_Angle = 45[deg)
] X_Atn = 2[dB]
) X_Fulse = £.085[us]
1 Irr_Mode = Off
| Tri Mode = Dff
| Dante_Fresat = FALSE
] Initial_Wait = 1(s]
=4 Repetition_Time = 7.18365952(s]
s | H
; l /
3 | {1 ;|| N
= | 11 | | [
2 ] 1§ . ¥ r
£° o HO
12.0 1.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 =10 -2.0 HO e}
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X @ parts per Million : Proton )
Filename = 2-KH-442 column Proton-1)
Author = delta
by Experiment = proton.Jjxp
} & Sample_Id = 2-LH-442 column
r Solvent = CHLOROFORM-D
4 Creation Time = 29-JUL-2019 15:55:57
Revision_Time = 30-JUL-2015 21:45:21
} Current_Time = 26-SEP-201% 18:47:00
1 Comment - llMl._pulll
Data_Format = 1D COMFLEX
1 Dim_Size = 13107
Dim_Title = Proton
} Dim Units = [pp=]
Dimansions =X
1 Site = ECS 400
Spectrometer = DELTAZ_WMR
< | Field Strength = 9. 389766[T] (400[MHz])
i X_Aoq_Duration = 2.18365952(s]
| X_Domain = 1H
X_Freq = 359.78219838 [MHz]
} X_offset = 5[ppa]
X_Points = 16384
4 X_Prescans -1
X_Resolution = 0.45794685 [Hz]
| X_Sweap = 7.5030012[kHz)
X_Swesp_Clipped = 6.00240096 [kHz]
1 Irr_Domain = Proton
o - - Irx_Freq = 399.78219838 [Miiz]
1 = = = =1 Irr_Offsat = 5[ppm]
- = = = - | = Tri_Domain = Proton
1 = Sl S| - Tri_Fregq = 399 78219838 [MHz]
a8 = Tri_Offset = 5[ppm]
1 % Clipped = FALSE
= Scans =8
1 Total Scans =8
= | Relaxation_Delay = 5[s]
1 Recvr_Gain = 54
[|f= Tomp_Got = 460.0(dC)
BB X_90_Width = 12.1[us]
X_Acq_Time = 2.18365952(s]
| | X_Angle = 45[deg]
| il Xatn = 2[dB]
| | | X Pulse = 6.05[us]
| | | | Irr_Mode = Off
} | | | Tri_Hode = off
Dante_FPresat = FALSE
! | | | Ll | | Initial Wait = 1(s]
| Repetition Time = 7.18365952[s]
} | |
| - - H
1 | \ /
e
.5 ! HO Q
T T e e B B R e D rrgees s poree et preacas
83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 HO f6)
| | L 111 Il OO \/\
e ~ e o os - 2 & ) . . e ~
= x4 g s 3 R g = - = H
. ~ e o ~r =~ < e - S R ] 3a]
X : parts per Million : Proton
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X ¢ parts per Million : Carbon13 F

Filename
Author
Experiment
Sample_Id
Selvent
Creation_Time
Revision_Time
Current_Time

Comment
Data_Format
Dim_Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
¥_Aoq_Duration

2-KH-442 column_Carbon-)
delta

carben. Jxp

2-KH-442 column

CHLOROI -0

29-JUL-2019 16:48:01
30-JUL-2019 18:58:33
24-SEP-2019 21:08:39

single pulse decoupled d
1D COMPLEX

26214

Carbenl3

[ppm]

X

ECS 400
DELTAZ_WMR

9.389766[T) (400([MHz])
1.04333313([s]

X_Domain = 13C

X _Freq = 100.52530333 [MHz]
X_Offset = 100 [pp=]
X_Points = 32768
X_Prescans =4

¥Resolution = 0. taz)
*_sweep = 31.40703518 [kHz]
X_Sweep_Clipped = 25.12562814 (kHz]
Irr_Demain = Proton

Irr ] = 399.78219836 [MHz]
Irr_Offset = 5[ppm]

Clipped = FALSE

Scans = 138

Total_Scans = 138

Relaxation Delay = 2[s)

Recvr_Gain = 60

Tenp_Get = 460.0[dC]
X_90_Width = 9.6[ua)
X_Acq_Time = 1.04333312(s]
X_aAngle = 30[deg]

*_Atn = §[dB]

X_Pulse = 3.2[us]
Irz_Atn_Dec = 21.63[dB]
Irr_htn_Hoe = 21.63[dB]
I::_“Ql'. = WALTZ
Irr_Pwidth = 0.115[ns]
Decoupling = TRUE
Initial_Wait = 1[e]

Hoe = TRUE

Hoe_Time = 2(s]
Repetition_Time = 3.04333312(s]

3aj

Compound 3aj (' H NMR, 400 MHz, CDCl; and '*C NMR, 100 MHz, CDCls)

S93



3: 4 Filename = 2-KH-372 column_ Froton-3
4 Author = delta
| o Experiment = proten.)xXp
% Sample_Id = 2-KH-372 column
| = Solvent = CHLORO! -D
1 Creation_Time = 4-MAR-2019 21:23:00
1 Revision_Time = 5-JUL-2019 16:28:51
ol Current_Time = 24-5EP-2019 21:11:33
! Comment = single_pulse
| Data_Format = 1D COMPLEX
= Dim Size = 13107
- Dim Title = Proton
1 Dim_Units = [ppm]
1 Dimensions =X
4 Site = ECS 400
| Spectrometer = DELTA2_HMR
| Field Strength = 9.389766[T] (400([MHz])
1 X_Aoqg_Duration = 2.18365952([s)
1 X_Domain = 1H
| X _Freq = 390.78219838 [MHz]
] X_Offset = S|ppm]
= | ¥_Points = 16384
Lt | X_Prescans =1
¥ Resolution = o.457248251nz]
| *_sweep = 7.5030012 [kHz]
1 X_Sweep_Clipped = 6.00240096[kHz]
| Irr_Demain = Proten
| o Irr_Freq = 399.78219838 [MHz]
| = Irr_offset = S[ppm]
] = Tri_Demain = Proten
Tri_Freq = 399.768219838 [MHz]
| Tri_offset = 5[ppm]
- Clipped = FALSE
& Scans a
| Total_Scans =8
| Relaxation Delay = 5[a]
Recvr_Gain = 80
1 Tenp_Get = 460.0[dC)
1 e X_90_wideh = 12.1[us]
| == Sy [ X_Acq_Time = 2.18365952(s]
| e | 1M = = X_Angle = 45[deq]
| % X_Atn = 2[dB]
| + X_Fulse = £.085[us]
= Irr_Mode = Off
-] | Tri Made = Off
1 Dante_Fresat = FALSE
1 Initial Wait = 1(s]
4 | Repetition_Time = 7.18365352(s)
| H
5 | !
] 111 N
= | |
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G HO
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X : parts per Million : Proton Jak
1 Filename = 2-KH-372 column_Froton-2|
Author = delta
o Experiment = proton.ixp
* Sample_Id = 2-KH-372 column
b Solvent = CHLOROFORM-D
Creation_Time = {§-MAR-2019 21:23:00
Revision_Time = 5-JUL-2015 16:28:51
Current_Time = 26-SEP-2019 18:47:31
Comment - llMl._pull.
Data_Format = 1D COMFLEX
Dim_Size = 13107
Dim_Title = Proton
Dim Units = [pp=]
Dimansions =X
Site = ECS 400
Spectrometer = DELTAZ_WMR
Field Strength = 9. 389766[T] (400[MHz])
X_Aoq_Duration = 2.18365952(s]
X_Domain = 1H
X_Freq = 359.78219838 [MHz]
1 X_offset = 5[ppa]
+ X_Foints = 16384
= 1 X_Prescans -1
-] | X_Resolution = 0.45794685 [Hz)
1 X_Sweep = 7.5030012[kHz)
= 1 X_Swesp_Clipped = 6.00240096 [kHz]
=71 - Irr_Domain = PFroton
4 5] Irr_Freq = 359.78215838 [MHz]
i | Sl Icr_Offset = 5[ppa)]
=1 Tri_Domain = Proton
1 Tri_Freq = 399 TE219838 [MHz]
1 ‘ | Tri Offset = 5[ppa]
gt | l Clipped = FALSE
= 1 Scans =8
] ‘ | Total_Scans =8
e |
= | | Relaxation Delay = 5[s]
| | {e \ Recvr_Gain = 50
wi g | & M« = | g = Temp_Get = 460.0(dC)
= = - £ = - X_S0_Width = 12.1[us]
1 2 I | | X_Acq_Time = 2.18365952(s]
=g = | | | | X_Angle = 45[deg]
=1 . | [ | X_Atn = 2[dB)
i 1 X_FPulse = &.05[us]
1 | | ! Irr_Mode = Off
[ | i Tri_Hode = off
| Dante_FPresat = FALSE
| | Initial Wait = 1(s]
| | | | Repetition_Time = 7,18365952(s]
| | | (1 |
| | . - H
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z HO
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X ¢ parts per Million : Carbo

=

Filename
Author
Experiment
Sample_Id
Selvent
Creation_Time
Revision_Time
Current_Time

Comment
Data_Format
Dim_Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
¥_Aoq_Duration

2-KH-372 column_Carbon-)
delta
carben. Jxp
2-KH-372 column
CHLORO] -0

6-MAR-2019 22:53:13
14-JUN-2019 17:26:59
24-SEP-2019 21:12:27

single pulse decoupled d
1D COMPLEX

26214

Carbenl3

[ppm]

X

ECS 400
DELTAZ_WMR

9.389766[T) (400([MHz])
1.04333313([s]

X_Domain = 13C

X _Freq = 100.52530333 [MHz]
X_Offset = 100 [pp=]
X_Points = 32768
X_Prescans =4

¥Resolution = 0. taz)
*_sweep = 31.40703518 [kHz]
X_Sweep_Clipped = 25.12562814 (kHz]
Irr_Demain = Proton

Irr ] = 399.78219836 [MHz]
Irr_Offset = 5[ppm]

Clipped = FALSE

Scans = 104

Total_Scans = 104

Relaxation Delay = 2[s)

Recvr_Gain = 60

Tenp_Get = 460.0[dC]
X_90_Width = 9.6[ua)
X_Acq_Time = 1.04333312(s]
X_aAngle = 30[deg]

X¥_Atn = &[dB]

X_Pulse = 3.2[us]
Irz_Atn_Dec = 21.63[dB]
Irr_htn_Hoe = 21.63[dB]
I::_“Ql'. = WALTZ
Irr_Pwidth = 0.115[ns]
Decoupling = TRUE
Initial_Wait = 1[e]

Hoe = TRUE

Hoe_Time = 2[s
Repetition_Time = 3.04333312(s]
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3ak

Compound 3ak (' H NMR, 400 MHz, CDCI; and '*C NMR, 100 MHz, CDCls)

S95



1.03

Creation_Time
Revision_Time

B-AUG-2019 20:53:40
18-SEP-2015 11:12:55

Filename = 2-KH-457 column_ Froton-)f
Author = delta
o Experiment = proten.)xXp
= o Sample_Id = 2-KH-457 column
v o Solvent = CHLOROFORM-D
Creation_Time = B-AUG-2019 20:53:40
Revision_Time = 1B-SEP-2019 11:12:55
Current_Time = 24-SEP-2019 21:16:06
Comment = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107
Dim_Title = Proton
Dim Units = [ppm]
= Dimensions =X
- Site = ECS 400
Spectrometer = DELTA2_HMR
Field Strength = 9.389766[T) (400[MHz])
X_Aoqg_Duration = 2.18365952([s)
X_Deomain = 1H
X _Freq = 390.78219838 [MHz]
X_Offset = S|ppm]
X_Points = 16384
X_Prescans =1
= ¥_mescluticn = &.4578488508z)
| X_Sweep = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096(kHz]
Irr_Demain = Proten
Irr_Freq = 399.78219838 [MHz]
Irr_offset = S[ppm]
Tri_Demain = Proton
Tri_Freq = 399.768219838 [MHz]
Tri_offset = S[ppm]
Clipped = FALSE
Scans =8
= Total_Scans =3
i
Relaxation Delay = 5[a]
Recvr_Gain = 80
Temp_Get = 41.7[dC)
X_90_wideh = 12.1[ue]
X_Acq_Time = 2.18365952(s]
= X_Angle = 45[deq]
= X_Atn = 2[dB]
X_Fulse = £.085[us]
Irr_Mode = Off
=] Tri Mode = Off
- Dante_Fresat = FALSE
Initial_Wait = 1(s]
| Repetition_Time = 7.18365952(s]
1%
= = ‘ 7
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=
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é = . HO Me
- - e -
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3 5 2 2 g g Bpin
- L g S =
- = 4 32 g4 22 = 3be
X @ parts per Million :
b Filename = 2-KH-457 column_Froton-1)
o= Author = delta
} Experiment = proton.ixp
1 Sample_Id = 2-KH-457 column
Solvent = CHLOROFORM-D
=
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Current_Time

Comment
Data_Format
Dim_Size
Dim_Title

Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration

X_Prescans
X_Resolution

Tri_Offset
Clipped
Scans

Total Scans

Relaxation_Delay
Recvr_Gain
Tenp_Get
X_50_Width
X_Acq _Time
X_Angle

X_Atn

X_Fulse
Irr_Mode
Tri_Mode
Dante_Presat
Initial Wait
Repetition_Time

26-SEP-2019 19:04:05

single_pulse

X
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DELTAZ WMR
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1H
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5 [ppa]

16384

1
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FProton
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Proton
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B
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i
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Irs_Freq
Irr_Cffset
Clipped
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Initial Wait
Hoe
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2-KH-457 column_Carbon-1]
delta

carbon. jxp
2-KH-457 column
CHLOROFORM-D
B8-AUG-2019% 21:5
18-SEP-2019 11
24-SEP-2019 21:

single pulse decoupled gf
1D COMPLEX

26214

Carbonld
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x
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13¢
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= ] Filename = 2-KH-456 column_Proton-3]
wie Author = delta
-1 o Experiment = proton.jxp
] ™ £ Sample_Id = 2-KH-456 column
= | = - Solvent = CHLOROFORM-D
-+ * Creation Time = 20-RAUG-2019 21:43:29
=1 Revision Time = 18-SEP-2019 11:38:47
Current_Time = 24-SEP-201% 21:51:31
<
] Comment = single_pulse
4 Data_Format = 1D COMPLEX
4 = 13107
= 1 Dim Title = Proton
™ Dim Units = [ppm]
] Dimensions -x
1 Site - ECS 400
3_‘ Spectrometer = DELTA2_MMR
1 Field Strength = 9.389766[T] (400 [MHz])
] X_Aeq Duration = 2.18365952(s)
2 I X_Domain - 18
=5 i < X _Freq = 399.78219838 [MHz]
- ] o X offast - Sippal
=1 o x_points - 16384
- X_Prescans -1
1 X_Rescluticn = 0.45794685[Hz]
4 X_Sweep = 7.5030012 [kHz]
= 1 X_Sweep_Clipped = 6.00240096[kHz]
] Irr_Domain = Proton
Irr_Freq = 399.768219836 [MHz]
Irr_offset = 5[ppm]
=1 Tri_Domain = Proton
~] Tri_Freq = 399.78219838 [MHz]
] Tri_Offset = S{ppm]
1 clipped = FALSE
=1 kil Scana -8
] T Total_Scans -8
1 e
] |2 4= Relaxation Delay = 5[s]
=3 =Eqr |2 HELE Recvr_Gain - 54
i =17 -1 sl |= Temp_Get = d1.6[dc]
] |% X_90_Wideh = 12.1[us)
] %_Acq_Time - 2.18365952(s]
3- x_Angle = 45[deg]
1 X_Atn = 2[dB]
] X_Pulse = 6.05[us]
= | | Irr_Mode = off
- [ | ‘ Tri_Mode - off
J Dante Fresat = FALSE
] Initial Wait = 1[#]
= 4 Repetition Time = 7.18365952(s)
[ |
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Filename = 2-KH-456 column Proton-2|
1 Author = delta
| - Experiment = proton.jxp
= Sample_Id = 2-KH-456 column
4 = ) Solvent = CHLOROFORM-D
= =1 Creation_Time = 20-AUG-2019 21:43:2%
-1 ~ Revision_Time = 18-SEP-2015 11:38:47
Current_Time = 26-SEP-2019 19:
| Comment = single_pulse
Data_Format = 1D COMFLEX
4 Dim Size = 13107
Dim_Title = Proton
4 Dim Units = [ppm]
i Dimansions =X
Site = ECS 400
4 Spectrometer = DELTAZ_WMR
1 Field Strength = 9.389766[T] (400[MHz])
1 X_Aoq_Duration = 2.18365952(s]
X_Domain = 1H
4 X_Freq = 359.78219838 [MHz]
5 X_Offset = 5(ppa]
i | o X_Points = 16384
] X_Prescans -1
1 r X_Resolution = 0.45794685 [He]
| X_Sweap = 7.5030012 [kHz]
. X_Swesp_Clipped = 6.00240096 [kHz]
' - = Irr Domain = Proton
o = = = = Irx_Fregq = 39578219638 [MHz]
1 = = = Irr Offsst = S[ppa)
1 = Tri_Domain = Proton
2 Tri_Freg = 359.782198138 [HHx]
4 = Tri_Offset = 5[ppm]
Clipped = FALSE
1 Scans =8
Total_Scans =8
} Relaxation Delay = 5[s]
. Recvr_Gain = 54
= Temp_Get = 41.6(dC)
X_90_Width = 12.1[us]
1 X_Acq_Time = 2.18365952(s]
1 X_Angle = 45[deg]
| X_Atn = 2[dB]
{ X_Pulse = 6.05[us]
| Irr_Mode = Off
1 | Tri_Hode = off
| Dante_FPresat = FALSE
| | Initial Wait = 1[s]
4 | | | | { Repetition Time = 7.18365952[s]
| |
4 1 |
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Filename = 2-KH-456 column_Carbon-1
Author = delta
Experiment = carbon.jxp
Sample_Id = 2-KH-456 column
g Solvent = CHLOROFORM-D
i | Creation_Time = B-AUG-2019 21:46:06
= Revision_Time = 18-SEP-2019 11:26:29
B Current_Time = 24-SEP-2019 21:52:22
Commant = single pulse decoupled q
Data_Format = 1D COMPLEX
Dim_Size = 26214
Dim Title = Carbonld
& Dim_Units = [ppa)
= ‘ Dimensions =x
2 ‘ Site = ECS 400
= ‘ Spectrometer = DELTAZ_HMR
& | | Field _Strength = 9.389766(T] (400[MHz])
E | L X_Acq Duration = 1.04333312(s]
T | X_Domain = 13¢
- X_Freq = 100.52530333 [MHz]
i X_offset = 100 [ppm)
= | | | | X_Points = 32768
E | | X_Prescans =4
g | ] | X_Resolution = 0.95846665[Hz)
s | | i | || X_Swee = 31.40703518 [kHz]
= | ol 1M |r. | | ‘l L || - | | Lkl | X_Sweep_Clipped = 25.12562814 [kHz]
i o Ukl I g # H il Irr_Domain = Proton
b *.' q ww “ ‘H ! M } iy m | 5\ “lh ﬂ Irr Freq = 399.78219838 [MHz]
=301 YO T T N IFl L A 1ﬁ ul" (R LI Irr_offset = S[ppm]
3 | ! | Clipped = FALSE
. Scans = 109
L Total_Scans = 109
is : - - v Relaxation Delay = 2(s]
o 1200 oo Recvr_Gain -0
Temp_Get = 43.5[dC)
X_90_Width = 9.6[us]
X_Acq_Time = 1.04333312(s]
X_Angle = 30[deg]
C_Atn = 6[dB)
X_Pulse = 3.2[us]
Irr_Atn_Dec = 21.63[dB]
Irz_Atn_Noe = 21.63[d8)
Irr_Noise = WALTZ
Irr_Pwidth = 0.115[ns)
Decoupling = TRUE
Initial Wait = 1[s]
NHoe = TRUE
Noe_Time = 2(s]
| Repetition Time = 3.04333312(s]
- H
] i
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Compound 3bi (' H NMR, 400 MHz, CDCl; and '*C NMR, 100 MHz, CDCls)
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Filename

2-KH-455 column_Proton-1

Author = delta
Experiment = proton.jxp
b Sample_Id = 2-KH-455 column
“ Solvent = CHLOROFORM-D
Creation_Time = B-AUG-201% 20:38:01
= Revision_Time = 18-SEP-2019 12:05:24
2 Current Time = 24-5EP-2019 22:14:09
Comment = single_pulse
Data_Format = 10 COMPLEX
Dim_Size = 13107
Dim Title = Proton
Dim Units = [ppa)
Dimensions - X
= Site = ECS 400
Fi Spectrometer = DELTAZ_NMR
i
Field_Strength = 9.385766[T] (400[MEz])
X_Acq_Duration = 2.18365952(s]
X_Domain = 1H
X_Freq = 399.78219836 [MHz]
o X_0ffset = S[ppam]
P = X_Points = 16364
=4 X_Prescans =1
il X_Resolution = 0.45794685 [Hz)
X_Sweep = 7.5030012 [kHz]
X_Sweep Clipped = £.00240096(kHz]
Irz_Domain = Proton
Irr_Freq = 39978219838 [MHz]
Irr_Offsot = 5(ppm]
Tri_Domain = Proton
- Tri_Freq = 39978215838 [MHz]
] Tri_Offset = 5(ppm]
<= Clipped = FALSE
Scans =8
Total Scans =8
Relaxation_Delay = 5(s]
o Recvr_Gain = 52
= Tomp_Got = 44.1[4C)
= X_90_Width = 12.1[us)
L X_Acq_Time = 2.18365952(s)
X_Angle = 45(deg]
-z X_Atn = 2[dB)
= X_Pulse = 6.05[us]
H Irr_Mode = Off
Tri_Mode = off
Dante_Presat = FALSE
= Initial Wait = 1[s]
= Repetition Time = 7.18365952(s]
H
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X : parts per Million : Proton 3bJ|
Filename = 2-KH-455 column_Proton-1)
Author = delta
- Experiment = proton.jxp
= & Sample_Id = 2-KH-455 column
- 4 Solvent = CHLOROFORM-D
Creation_Time = B-AUG-2019 20:38:01
Revision_Time = 1§-SEP-2019 12:05:24
Current_Time = 26-SEP-2019 19:05:31
Comment - ll“l.)ulll
Data_Format = 1D COMFLEX
Dim_Size = 13107
Dim_Title = Proton
Dim Units = [pp=]
Dimensions =X
Site = ECS 400
Spectrometer = DELTAZ MR
b Field Strength = 9, 389766[T] (400[MHz])
X_Aoq_Duration = 2.18365952(s]
X_Domain = 1H
X_Freq = 359.78219838 [MHz]
X_Offset = 5(ppa]
X_Points = 16384
X_Prescans -1
X _Resolution = 0.45794685 [He]
X_Sweap = 7.5030012[kHz)
X_Swesp_Clipped = 6.00240096 [kHz]
Irr Domain = Proton
Irx_Freq = 399.78219838 [Mlz]
= Irr_Offsat = 5[ppa)]
i - Tri_Domain = Proton
= Tri_Freq = 399 TE219838 [MHz]
Tri_Offset = 5[ppm]
ol Clipped = FALSE
o - Scans =8
-] = X Total Scans =g
£ E= Relaxation_Delay = 5[s]
= Recvr_Gain = 52
Tenp_Get = 44.114c)
X_S0_Width = 12.1[us]
X_Acq_Time = 2.18365952(s]
_ X_Angle = 45(deg]
=) X_Atn = 2[d8)
. X_Pulse = €.05[us]
Irr_Mode = Off
Tri_Mode = off
Dante_Presat = FALSE
| Initial Wait -

X : parts per Million : Proton
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Filename = 2-KH-455 column_Carbon-1
Author = delta
Experiment = carbon.jxp
Sample_Id = 2-KH-455 column
Solvent = CHLOROFORM-D
Creation_Time = B-AUG-2019 21:33:41
Revision_Time = 24-SEP-2019 22:14:54
Current_Time = 24-5EP-2019 22:15:02
Conmant = single pulse decoupled g
Data_Format = 1D COMPLEX
Dim Size = 26214
= B ‘ Dim_Title = Carbonl3
= Dim_Units = [ppa)
Dimensions =X
Site = ECS 400
| Spactrometer = DELTAZ_NMR
i
= | 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]
= | | X_Points = 32768
| | | | | X_Prescans =4
| %_Resolution = 0.95846665 [Hz]
| | | bk, b A | *_Sweep = 3140703518 [kHz]
halksit l Wi | il ‘ b (AL ”'f " m X_Sweep Clipped = 25.12562814 [kHz]
o ) m" i | ’i | ha Lyl m Irz_Domain = Proton
iy iy " I l T | 1 'p" 115 ] Irr_Freq = 399.78219838 [MHz)
8 1 .‘ 1 1 il I | I Irr_Offsot = S(ppm]
' | Clipped = FALSE
4 Scans = 105
- e ] Total _Scans = 105
- Relaxation_Delay = 2(s]
Recve_Gain = &0
E ] Temp_Get = 42.7[dC)
z : %_90_Width = 9.6[us]
X_Acq_Time = 1.04333312(s]
X_Angle = 30[deg]
_Atn = §[dB)
X_Pulse = 3.2[us]
Irr_Atn_Dec = 21.63[dB]
Irr_Atn_Noe = 21.63[an]
Irr_Noise = WALTZ
Irr_Pwidth = 0.115[ns]
Decoupling = TRUE
Initial Wait = 1[s]
NHoe = TRUE
Noe_Time = 2(s]
| Repetition Time = 3.04333312(s]
é I i
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12.90

Filename = 2-KH-451 column_ Froton-1
Author = delta
Experiment = proten.Jjxp
Sample_Id = 2-KH-451 column
Solvent = CHLOROFORM-D
Creation_Time = B-AUG-201% 20:30:07
Rovision _Time - SEP-2019 22:18:17

= 24-SEP-2019 22:18:25

Current_Time

Commant = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
Dim_Title = Proton
Dim_Units = [ppa)
Dimensions =X
Site = ECS 400
Spectrometer = DELTAZ_NMR
Field_Strength = 9.389766(T] (400[MHz])
X_Acq_Duration = 2.18365952(s]
X_Domain = 1H
X_Froq = 399.78219838 [MHz]
X_Offset = 5[ppm]
X_Points = 16364
X_Prescans =1
o X_Resolution = 0.45794685[Hz]
L X_Swaep = 7.5030012 [kHz]
X_Sweep Clipped = £.00240096(kHz]
Irz_Domain = Proton
Irr Freq = 39978219838 [MHz]
Irr_Offsot = 5(ppm]
Tri_Domain = Proton
Tri_Freq = 399.78219838 [MHz]
Tri_Offset = 5(ppa]
clipped = FALSE
| Scans -8
= | Total Scans =8
i
= Relaxation_Delay = S[s]
- Recvr_Gain = 82
Temp_Get = 43.5[dc]
1y X_90_Width = 12.1[us]
T X_Acq_Time = 2.18365952(s)
3 X_Angle = 45[deg]
X_Atn = 2[dB)
i X_Pulse = 6.05[us]
T Irr_Mode = Off
= i Tri_Mode = off
- Dante_Fresat = FALSE
Initial Wait = 1[s]
Repetition Time = 7.18365952(s]
H
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X : parts per Million : Proton F
Filename = 2-KH-451 coluan_Proton-1
Author = delta
- Experiment = proton.jxp
~” Sample_Id = 2-KH-451 coluan
- Solvent = CHLOROFORM-D
| Creation Time = B-AUG-2019 20:30:07
Revision_Time = 24-SEP-2019 22:18:17
Current_Time = 26-SEP-2019 19:06:13
Comment = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 13107
- Dim _Title = Proton
- Dim Units = [ppm]
- Dimensions -
Site = ECS 400
Spectrometer - DSLTM_M
Field Strength = 5.389766[T] (400([MHz])
X_Acq_Duration = 2.18365952(s]
X_Domain = 1H
| X_Freg = 359.78215838 [MHz]
| x orset = 5[ppm]
| xX_Points = 16384
| X_Prescans =1
] | X_Resolution = 0.45754685 [Hz]
i X_Sweap = 7.5030012 [kHz]
X_Sweep Clipped = 6.00240036[kHz]
Irr_Domain = Proton
Irr_Freq = 39978219838 [MHz]
Irz_Offset = Sippm]
Tri_Domain = Proton
Tri_Freq = 399.76219638 [MHz]
Tri_Offset = S(ppm]
Clipped = FALSE
Scans =8
Total Scans =8
Relaxation Delay = S[s]
Recvr_Gain = 52
= - Temp_Gat = 43.5[4C]
- - = o X_90 Width = 12.1[us]
et = =2 = z = X_hcq_Time = 2.18365952[s]
S = = = X_Angle = 45[deg]
w3 X_Atn = 2[dB]
I~ | X_Pulse = 6.05[us]
1 | Irr_Mode = ofe
gl | | Tri_Mode = Off
e | | 11 Dante_Presat = FALSE
e A Initial Wait = 1[s]
S | ‘ ’| | Repetition_Time = 7.18365952([s]
| 1 |
b | 1 | | H
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Filename
Author
Experiment
Sample_Id
Selvent
Creation_Time
Revision_Time
Current_Time

Comment
Data_Format
Dim Size
Dim Title
Dim_Units
Dimensions
Spectrometer

Field Strength
%_Acq_Duration
X_Demain
X_Freg
X_offset
X_Points
X%_Prescans
X_Resolution

®_Swecp
X_Swaep_Clipped

= KH-451_Carbon-2-4.jdf
= delta

= carbon. jxp

= KH-451

= CHLOROFORM-D

= 20-SEP-2019 23:16:11
= 24-SEP-2019 22:19:17
= 24-SEP-2019 22:19:53

single pulse deccupled d
1D COMPLEX

26214

Carbonl3

[ppm]

*
DELTAZ_NMR

14.09626928(T]
0.63206016(3]
13¢

150. 91343039 [MHz]
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=4 1 | | Irr_Domain = Proten
3 | | Irr_Freq = £00,1723046 [MAz]
e | ] | | | | Irr_Offset = 5[ppm]
-3 | il i 1h '. | i) clipped =
S - A e s el v o :
=7 |, AT g1 S N g Al i 4% e R
=1 7 Relaxation_Delay = Z[s]
| % Recvr_gain = 56
| 1900 1500 1200 et = 23[dC]
=1 | I %_20_Width = 10.6[us]
og 4 X_Acq_Time = 0.69206016(s]
= 4 . %_angle = 30[deg]
g 2 3 X_Atn = 7.31a8]
=7 = & X_Pulse = 3.53333333[us]
| L Irz_Atn_Dec = 17.6[dB]
=4 Irz_Atn_Now = 17.6[dB]
=3 Irr_Noise WALTZ
i X | Trr_pwidth 76 [us]
< Decsupling = TRUE
-+ Initial Wait = 1(s]
=7 Hoe = TRUE
| Nee_Time = 2(s]
= Repotition_Time = 2.69206016(s]
S fl
=7 N
0 70.0 60.0 56.0 40 OH
I |
%o o= = m—z o w .
g2 32 2 g E55%% § Bpin
EELDE = ERERE A 3de
X : parts per Million : Carbonl3 F
Filename = EH-451_single_pulse-1-2.
Author = delta
Experiment = single_pulse.jxp
Sample_1d = KH-451
Solvent = NONE
Creation_Time = 28-JAM-2020 14:34:57
Ravision Time = 28-JAN-2020 15:19:47
Current_Time = 28-JAN-2020 16:02:54
Comment = single_pulse
= | Data_Format = 1D COMPLEX
e Dim_Size = 13107
Dim Title = Fluorinel®
Dim_Units = [ppm]
Dimensions =-X
Spectrometer = DELTAZ_NMR
Field Strength = 14.09636528(T] (600 (MHz]
X_Acq_Duration = 57.344[ms]
X_Demain = 19F
%_Freq = 56472611656 [MHz]
X_offset = 0ppa]
%_Points = 16384
X_Prescans =1
X_Resolution = 17.43861607[Hz)
o | X_Swesp = 285.71428571[kHz]
i %_Sweep_Clipped = 228.57142857[kHz]
Irr_Domain = Fluorineld
Irr_Freq = 564.72611656[Mz]
Irr_Offset = 5. 0(pp=s]
Tri_Demain = Fluorinels
Tei_Freq = 56472611656 [MHz]
Tri_Offset = 5.0(ppal
Clipped = FALSE
Scans =8
Total Scans -8
Relaxation_Delay = 5[s]
Recvr_Gain = 50
Temp_Get = 17.8[dC]
= X_%0_Wideh = 13[us]
- X_Acqg_Time = 57.34d [ms]
X_Angle = 45[deg]
X_Atn = 2.4[48]
X_Pulse = €.5[us]
Irr_Mode = off
Tri_Mode = off
Dants_Presat = FALSE
Initial _Wait = 1(s]
| Repetition Time = 5.087344(s]
. H
2 N
= |
F M
= HO

Compound 3de (! H NMR, 400 MHz, CDCl3, 1*C NMR, 150 MHz, CDCl; and 19F NMR, 565 MHz, CDCl;)
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Filename = 2-KH-450 column_ Froton-)
Author = delta
Experiment = proton. jxp
Sample_Id = 2-KH-450 column
Solvent = CHLOROFORM-D
| Creation_Time = 10-SEP-2019 15:06:30
| Revision_Time = 19-SEP-2019 11:36:21
s Current_Time = 24-SEP-2019 22:23:49
Comment = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107
Dim_Title = Proton
Dim_Units = [ppm]
1 Dimensions =X
Site = ECS 400
Spectrometer = DELTA2_HMR
Ficld Strength = 9.389766(T) (400(MHz])
= X_Aog Duration = 2.18365552([s]
~ - X_Domain = 1H
5 = X _Freq = 390.78219838 [MHz]
ot o X_offset = S[ppm]
X_Points = 16384
X_PEEBGHDS = 1
X_Resolution = 0.45794685[Hz)
*_sweep = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096(kHz]
Irr_Demain = Proten
Irr_Freq = 399.78219836 [MHz]
1 Irr_offset = S[ppm]
1 Tri_Demain = Proton
=4 Tri_Freq = 399.768219838 [MHz]
[ Tri_offset = 5[ppm]
Clipped = FALSE
Scans =8
1 Total_Scans =3
Relaxation Delay = 5[a]
Recvr_Gain = 80
Temp_Ge: = 43.2[dc]
2 X_90_Width = 12.1[us]
3 = X_Acq_Time = 2.18365552(s]
1 [ X_Angle = 45[deg]
pi X_Atn = 2[48]
= | X_Fulse = £.085[us]
= Irr_Mode = Off
Tri_Mode = Dff
Dante_Presat = FALSE
1 Initial Wait = 1(s]
Repetition_Time = 7.18365352(s)
H
] | 1 !
[l N
g 1 ,
= l I |
g | i
g = bkl E — HO
12.0 11.0 10,0 T.0 5.0 4.0 2 1.0 =20 MOMO OH
v |
mEE 2 R 2
o 80 o = oS " 3di
. e & w o T -
X @ parts per Million : Proton F
4 | Filename = 2-KH-450 column Proten-i
| Author = delta
- oy | Experiment = proton.izp
i = = | sample_Id = 2-KH-450 column
= i L | Solvent = CHLOROFORM-D
= Creation_Time = 10-SEP-2019 15:06:10
| Revision Time = 15-SEP-2019 11:36:21
Current_Time = 26-SEP-2019 19:06:59
Comment = single_pulse
Data_Format = 1D COMPLEX
1 | Dim_Size = 13107
1 | Dim_Title = Proton
| Dim Units = [ppm]
Dimensions =X
Site = ECS 400
Spectrometer = DELTAZ_WMR
- Field Strength = 9.389766[T] (400[MHz])
X_Acq_Duration = 2.18365952(s]
= 1H
= 359.78219818 [MHz]
4 = 5[pp=]
= 16384
=1
= 0.45754685 [Hz]
- - = 7.5030012 [kkz]
bl i = 6.00240096 [kHz]
Tl ] = Proton
= Izrz_Freq = 39976219838 [MHz]
| & » Irz_Offset = Sippm]
b = i = = | Tri_Domain = Proton
< g ' = = | Tri_Freq = 39%.76219838 [MHz]
- | Tri_offset = S(ppm]
= | Clipped = FALSE
Scans -8
Total Scans =8
Relaxation Delay = S[s]
4 | Reeve_Gain = 50
Tamp_Get = 43.2[4C]
X_50 Width = 12.1(us]
X_Acq_Time = 2.18365952[s]
X_Angle = 45[deg)
= | x_aAtn = 2[dB)
- | X_Pulse = 6.05([us]
| Txx_Mode = ot
| Tri Mode = Off
| Dante_Presat = FALSE
Initial Wait = 1[s]
1 | Repatition Time = 7.18365952([s]
|I | H
| | | 1
2 N
"g 4
Z° HO
i i AL At MOMO
73 7.5 7.3 OH




1.8 1.9 20

1.6 1.7

12 1.3 14 15

0 01020304 0506070809 1.0 11

Creation_Time
Revisien_Time
Current_Time

Comment
Data_Format
Dim Size

Dim Title
Dim Unite
Dimensicns
Spectrometer

Field Strength

Irr_Demain

Irr_Freq

Irr_offset
1ipped

Scans

Total Scans

Relaxation_Delay
Recvr_Sain
Tosp_Get
X_90_Width
X_Acq_Time
*_Angle

X_Atn

X_Pulse
Irz_Atn_Dec
Irz_Atn_Nee
Irr_Noise
Irr_Pwidth
Decoupling
Initial Wait
toe

Hoo_Time
Ropatition_Time

EH-450 1_Carbon-1-4.3jdf

CHLOROFORM-D

24-SEP-2019 22:24:

14.09636928(T] (600 [MHz
0.69206016(s]

13c
150. 91343039 [MAz]

100 [pp=]
32768

4

1.44496100 [Hz]
47.34848485 [kMz]
37.8787TATAR [kHz]
Proton
6001723046 [MHE]
5[ppm]

FALSE

301
301

2[s]
56
22.9[dC]

10.6[us]
0.69206016(s]

17.6(dB]
17.6[dB]
WALTZ
TE[us]
TRUE
i[s]
TRUE

2[a]
2.65206006(0s)

X : parts per Million : Fluorine19

- : : - T - Bt - - e e : : -
100 0 =100 =200 -30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0-110.0-120.0-130.0-140.0-150.0-160.0-1T70.0-180.0

-117.559

1
£
o9
E .3 | i | Ll ll l | \
E=T
o : e i i i i
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20,0 100 0 -10.0-20.0
| | Lyt
=z 32 - -
TEZ 4 =
i z w
X : parts per Million : Carbon13
= Filename = KH-450_single_pulse-1-2.
=4 Author = delta
Experiment = single_pulse.jxp
= Sample_1d = KH-450
— Solvent = NONE
Creation_Time = 28-JAM-2020 14:40:27
= Revision Time = 28-JAN-2020 15:21:30
- Current_Time = 28-JAN-2020 16:03:28
™~ Comment = single_pulse
= Data_Format = 1D COMPLEX
- Dim_Size = 13107
- Dim_Title = Fluorinel?
Dim_Units = [ppm]
wy Dimensions - X
i Spectrometer = DELTAZ_NMR
= Field Strength = 14.09636528(T] (600 (MHz]
-, = 57.344 [ms]
P = 19F
- = 56472611656 [MHz]
= O[pp=]
e = 16384
- =1
= 17.43861607[Hz]
= = 285.71426571 [kBz]
== = 228.57142857 [kHz]
= = Fluorineld
e = 564.72611656[MHz]
Irr_offset = 5. 0(pp=s]
o Tri_Demain = Fluorineld
= Tei_Freq = 56472611656 [MHz]
) Tri_Offset = 5.0(ppal
*= Clipped = FALSE
= Scans =8
~ Total Scans -8
Relaxation_Delay = 5[s]
< Recvr_Gain = 50
= Temp_Get = 17.9[dcC]
- X_%0_Wideh = 13[us]
pi 3 X_Acqg_Time = 57.34d [ms]
g X_Angle = 45[deg]
- X_Atn = 2.4[dB]
= X_Pulse = €.5[us]
Irr_Mode = off
3 Tri_Mode = off
i Dants_Presat = FALSE
Initial _Wait = 1(s]
3 f Repetition_Time = 5.057344[s]
g La A )
& " + " i L
g o4 ) e L o ' bt "q‘
2 ]
[}

Compound 3di (' H NMR, 400 MHz, CDCl;, '*C NMR, 150 MHz, CDCl; and 1°F NMR, 565 MHz, CDCls)

S105




Filename

Revision_Time

= 2-KH-449 column Froton-)
= delta

= proton.)xXp

= 2-FH-44% column

= CHLOROFORM-D

= 10-SEPF-2019 14:59:21

= 19-SEP-2019 11:49:33

abundance

4 Current_Time = 24-5EP-2019 22:31:35
= Comment = single_pulse
-+ | Data_Format = 1D COMPLEX
1 Dim Size = 13107
| Dim_Title = Proton
Dim Units = [ppm]
Dimensions =X
Site = ECS 400
Spectrometer = DELTA2_HMR
“i = Field Strength = 9.389766[T] (400([MHz])
il i X_Aoqg_Duration = 2.18365952([s)
X_Domain = 1H
= e % _Freq = 399.78219838 [MHz]
P = X_Offset = Sippm]
¥_Points = 16384
X_Prescans =1
¥_mescluticn = 0.45724685{uz]
*_sweep = 7.5030012 [kHz]
X_Sweep_Clipped = 6.00240096(kHz]
Irr_Demain = Proten
Irr_Freq = 399.78219838 [MHz]
| Irr_offset = 5[ppm]
Tri_Domain = Proton
Tri_Freq = 399.768219838 [MHz]
- Tri_offset = 5[ppm]
=i Clipped = FALSE
Scans =8
Total_Scans =8
[ ZE | e Relaxation_Delay = 5[a]
== 29-‘ = Recvr_Gain = 50
S| T Tenp_Get = 44.5[dc]
3 X_90_wideh = 12.1[us]
X_Acq_Time = 2.18365952(s]
¥_Angle = 45[deg)
H_Atn = 2[dB]
| X_Fulse = £.085[us]
= = Irr_Mode = Off
= S Tri Mode = Off
Dante_Fresat = FALSE
1 = Initial _Wait = 1(s]
1 it} Repetition_Time = 7.18365952(s]
H
g N
=
| ﬂ A O
=
=T ' - HO
120 110 10.0 2.0 8.0 7.0 6.0 4.0 3.0 0 o 20 0 OH
130 e L] Il L Q
o (=) I R B R v B - =3
L] =+ 9w WS — S o =
- Y o= EEA—e e as o w =
- = ~ P = = 3dj
X @ parts per Million : Proton F
| Filename = 2-KH-449 coluan_Proton-1
| Author = delta
- | Experiment = proton.ixp
= | Sample_Td = 2-KH-449 column
L | Solvent = CHLOROFORM-D
Creation_Time = 10-SEP-2019 14:59:21
| Ravision _Time = 15-SEP-2019 11:49:33
" Current Time = 26-SEP-201% 19:07:39
i3 Comment = single_pulse
Data_Format = 1D COMPLEX
| Dim_Size = 13107
| Dim_Title = Proton
| Dim Units = [ppm]
4 Dimensions -X
Site = ECS 400
Spectromster = DELTA2_WMR
A Field Strength = 9.389766[T] (400[MHz])
X_Acq_Duration = 2.18365952(s]
= 1H
| = 359.78219818 [MHz]
| = Sipp=]
| = 16384
| =1
= 0.45754685 [Hz]
| = 7.5030012 [kHz]
| = £.00240096 [kHz]
| = Proton
Izrz_Freq = 399, 78219538 [MHz]
1 Irz_Offset = Sippm]
| Tri_Domain = Proton
= | | Tri_Freq = 399.78219838 [MHz]
i | Tri_offset = 5(ppa]
| Clipped = FALSE
Scans -8
Total Scans =8
2
r S S gl= - = Relaxation Delay = 5[s]
= - - B = | Recve_Gain = 50
= R e Temp_Gat = 44.5[4c]
X_90 Width = 12.1(us]
X_Aog_Time = 2.18365952[s]
X_Angle = 45[deg)
1 | X Atn = 2[dB]
| X_Pulse = 6.05([us]
4 Irr_Mode = of¢
Tri_Mode = Off
| Dante_Presat = FALSE
Initial Wait = 1[s]
Repatition Time = 7.18365952([s]




] Filename = KH449 2_Carbon-1-3.3df
3 Author = delta
bl | Experiment = carbon. jxp
el Sample_Id = KH449 2
i Solvent = CHLOROFORM-D
1 Creation_Time = 21-SEP-2019 14:21:87
Revision_Time = 24-SEP-2019 22:32:18
t_Time = 24 9 22:32:59
Comment = single pulse deccupled ¢
n Data_Format = 1D COMPLEX
= | Dim_Size = 26214
o) Dim_Title = Carbenl3
- Dim_Units = [ppa]
Dimensions =X
Spectrometer = DELTAZ_NMR

Field Strength
%_Acq_Duraticn

14.09636928[T) (€00(MAZ)
0.69206016([s)]

X_Domain
X _Freq 15091343039 [MHz]
X_Offzet 100 [ppm]
| ¥_Points 32768
4

= | X_Prescans
X_Resolution 1 96109 [Hz)
‘ %_Sweep . 3484B485 [kHz]
| | X_sweep_Clipped = 37.87878788 [kHz)
Irx_bmln Proteon
| | Irz_Freq 600.1723046[MHz]
| Irr_Offset 5 [ppm]
| - Soanp 060
. \ | i 1_scans 506.0
% A i LT |L bk S M Total
;2 Mgy .“‘.I.f.w-"\"“ha‘ il it filatd Hﬁ Relaxation_Delay = 2[s)
—_— Recvr_gain = 56
T Temp_Get = 22.9[dc)
[ J X_90_Width = 10.6(us)
| X_Acq_Time = 0.65206016 (3]
] 1 g %_Angle = 30[deg]
4 - : -] X_Atn = 7.3[dB)
s i Wil Carbend T - - X_Pulse = 3.53333333 [us]
Irr_Atn_Dec = 17.6[dB]
Irx_Atn_boe = 17.6[dB]
Irr_Noise = WALTZ
Irr_Pwidth = T6[us]
Decoupling = TRUE
Initial Wait = 1[s]
Hoe = TRUE
Woa_Time = 2[s]
Repetition Time = 2.63206016(s]
H
/
O )
S— | a— N oy ()
220.0210.0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.0 90.0 80.0 70.0 60.0 30,0 40.0 30.0 200 100 0 -10.0-20.0 (@) OH
[ RNy LI | 1
. (E £33 G228
2 ; e = 3 .
X : parts per Million : Carbon13 ~ 3dj F

Filenase = KH-449_single_pulse-1-2.
- Author = delta
B Experiment = single_pulse.ixp
Sample_Id = KEH-449
o Solvent = NONE
i Creation Time = 28-JAN-2020 14:43:24
5 Revision_Time = 28-JAN-2020 15:22:37
= Current_Time = 28-JAN-2020 16:04:08
Comment = single_pulse
Data_Format = 10 COMPLEX
Dim_Size = 13107
: < Dim Title = Fluorinel$
im Units = [ppa]
-] Dimensions -
— Spectrometer = DELTAZ_NMR
Field Strength = 14.09636528(T] (600(MHz]
= 57.344 [as]
- = 19F
- = 564.72611656 [MHz])
= = Olpp=]
x = 16384
=3 o
e = 17.43861607 [Hz]
Pl = 285.71428571 [kHz)
= 228.57142857 [kHz2)
- = Fluorineld
- = S64.72611656 [MHz)
= = 5.0(ppsa]
—_ = Fluorinel®
Tri_Freq = 564.72611656 [MHz]
o Tri_Offset = 5.0(ppal
= Clipped = FALSE
e Scans =8
=73 Total_Scans -8
=3 Relaxation_Delay = 5[s]
= Hecvr_Gain =48
Temp_Get = 17.9(dc)
X_%0_Wideh = 13[us]
X_Acqg_Time = 57.344 [ms]
X_Angle = 45[deg]
X_Atn = 2.4(d48]
%_Pulse = 6.5[us]
Ire_Mode = Off
Tri_Mode = Off
e Dante_Presat = FALSE
= Initial Wait = 1[s]
o4 Repetition Time = 5.087344[s]

abundance
(1]
3

E : ’ MKHON

T T T T
=140.0 =160.0 =180.0 (@) l I OH

3dj F

TT T T T T T T T T T
20.0 0 -20.0 =40.0 =600 =80.0 =100.0 -120.0

-117.559

X : parts per Million : Fluorinel9

Compound 3dj (' H NMR, 400 MHz, CDCls, *C NMR, 150 MHz, CDCl; and F NMR, 565 MHz, CDCls)
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Compound 3il (' H NMR, 600 MHz, CDCl3, *C NMR, 125 MHz, CDCls)
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Compound 3j1 (' H NMR, 400 MHz, CDCl;, *C NMR, 125 MHz, CDCl5)
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Compound 3kl (' H NMR, 400 MHz, CDCl3, *C NMR, 125 MHz, CDCl3)
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Compound 3ia (' H NMR, 600 MHz, (CD3),CO and '*C NMR, 125 MHz, (CD3),CO)
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i’._ Filename - GTE-8a_major Proten-1-2.3d
1 Author - delea
g Experiment = proton.jxp
] lee Sample_Id - GTR-CHO1-#4-major-PETether
| Solvent - CHLOROFORM-D
] | Creation_Time = 10-ADG-2020 18:27:50
= 1 Revision Time = 24-ADG-2020 14:53:24
£ | Current_Time = 24-AUG-2020 14:53:38
Comment = single_pulse
Data_ Format = 1D COMPLEX
Dim_Size - 13107
- Dim_Title = Proton
-] Dim Units = [ppm]
1 Dimensions -x
Site = Ecs 400
] Spectrometer = DELTAZ_WMR
] Field Strength = 9.389766(T] (400([MHz])
= 1 %_Roq_bDuration = 2.18365952[s]
= X_Domain - 18
| X_Freq = 395.T78219838 [MHE)
1 x_offset = S(ppa]
1 S X _Polnts = 16384
b= A,
X_Frescans -1
= 1 x_Resolution = 0.45794685 [Hz]
] x_sweep = 7.5030012 [kiiz]
1 %_sweep_Clipped = 6.00240096[kNz]
Irr Domain = Proton
Ire Fregq = 39978219838 [MHz]
Irr offset = Sippa)
Tri Domain = Proton
Tei Fregq = 399.T8219838 [MHz]
r= Tri_offset = Sippml
1 | = Clipped - FALSE
it | Scans -8
9 | T Total Scans -8
= | Relaxation Delay = S[s]
-] | Recvr_Gain - 50
| Temp_Get = 23.5[4c)
%_90_Width = 12.1[us]
] | X_Roq_Time - 2.18365952(s]
1 X_Angle = 45[deg]
refe X_Atn = 2[dB]
= 1 [5 g N .3'3 X Pulse = 6.05us]
i fac = F [= | = ITr_Mode - off
] | . | | Tri_Mode - off
1 | | Dante_Presat = FALSE
Initial_Wait = 1(s]
R | | | Repetition Time = 7.18365952(a]
-] ‘ | | | : H
3 ] ) | 1 N
£ I A |
B | A
2 o= — _J (o]
R N S A SRR s A RA AR R EARRARER S SNAY .,
e '
120 110 100 90 80 70 60 50 40 30 20 10 0 -0 220 HO COzMe
b 8a
e (major)
=E Filename - OTE-8a_major_carbon-1-3.3d
= Author = delta
1 Experiment = carban. jxp
3 Sample_Id = GTR-CHOL-B4-Major-Re
Solvent = CHLOROFORM-D
Creation Time - 19-JUN-2020 1%:09:54
1 Revision_Time = 24-AUG-2020 15:02:01
| Current Time = 24-AUG-2020 15:04:36
IxE
g Commant = single pulse decoupled gat
=1 Data_Format = 1D COMPLEX
3 Dim Size - 26214
] Dim_Title = carbon13
14 Dim Units = [ppm]
= Dimensions -x
3 Site = ECS 400
g Spectrometer = DELTAZ_NMR
e
e Field Strength = 9.389766(T] (400[MHz]}
=3 X_Aoq_Duration = 1.04333312[s]
! X Domain = 13C
= ] X _Freq = 100.52530333 (M=)
=4 X_offser = 100 [ppa]
=9 X _Points - 32768
3 X_Frescans -4
_ x_Resolution = 0.95846665[Nz]
=3 X_sweep = 31.40703518 [knz]
=1 X_sweep_Clipped = 25.12562814 [kiz]
3 Irr Domain = proton
= Irs_Frog = 39978219636 [MHz]
ng Irr_Offast = 5[ppa]
e Clipped = FALSE
o, Seans - 515
3 Total Scans - 518
=7 Ralaxation Dalay = 2[s]
=7 Recvr_Gain - 50
= Temp_Gat = 19.4[dc])
" x_50_Wideh = 9.6[ua)
| X_Acq_Time = 1.04333312(s]
S 3 X_Angle = 30[deg]
3 X_Atn = &[dB)
3 X_Pulse = 3.2[ua)
£ 7 Irc_Atn_Dec = 21.63[dD]
= Irr_Atn_Noe -
Irc_Woise -
i Irr_pwidth -
-+ 3 Decoupling -
=4 Initial Wait -
= Hoe -
E Koo _Time -
— Repetition Time = 3,04333312[s]
EEE | H
3 _] T | | !
g =3 ok - - o . o ) A A . ) o
2= Ny phastititi ¥ N " eiiad i v
T ARRARANRAZES ABamsnnnss; BBARSRERASSEmas; Raans BARAS T MRS RARASEARASREREsLasEs s s nansy T 0
210,0200.0190.0180.0170.0160.0150.0140.0130.0120.0110.0100.090.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 100 0 -10.0-20.0)
D '/ 1,
I I | k | | | HO" CO,Me
— PN
g I 32EMA3YIEES®  nSge g 3y o®
= = TASAHANSS T —HmCd nS oo & = = = 8a
[ S VYN —=SSoS S
g § §u%Ssggsgss:s EEss ¢ 85 d
X : parts per Million : Carbon13 (major)

Compound 8a (*C NMR, 100 MHz, CDCl;)
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Filename - Gn-al_-!.noz Proton-1-2.3d
Author = delta
Exporiment = proton. jxp
Sample_Id = GTR-CNO1-84-Minor dr
Solvent = CHLOROFORM-D
Creation Time = 12-JUN-2020 21:57:01
Revision Time = 24-ADG-2020 15:51:07
Current Time - 24-AUG-2020 15:51:32
Comment = single_pulse
Data_Format = 10 COMPLEX

= 13107

= Proton

= I[ppml
Dimensions -x
Site = ECS 400
Spectrometer = DELTAZ WMR

Field Strength = 9.389766[T] (400 [Mmz]}
X_Acq Duration = 2.18368952[s)

%_Domain - 1n
X _Freq = 399.78219838 [MMz)
X _offset = S[ppm]

X_Pointas - 16384

X_Prescans -1

X _Resclution = 0.45754685 (He)
X_Sweep = 7.5030012 [kHe)
X_Sweep Clipped = 6.00240096[kHz]
Irr_Domain = Proten

Irz_Freq = 399.78219938 [MHz)
Ire_Offset = Sipp=l
Tri_Domain = Proten

Tri_Freq = 399.70219838 [Mz)
Tri_offset = S[ppm]

clipped = PALSE

Scana - 16

Total Scans - 16

Relaxation Delay = 5[s]

Reove_Gain - 50
Teap_Get = a1.4[dc)
x_90_width = 12.1[us
%_Acq_Time = 2.19365952[a]
X_Angle = 45[deg]

X _Atn = 2[ds]

X Pulse = 6.05[us]
Irr_Mode = off

Tri_Mode = off
Dante_Presat = FALSE

Initial Wait = 1(s]
Repetition Time = 7.18365952[s]
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4 Filename = GTE-8a_minor_l3c Carbon-1-
- Author = delta
1 Experiment = carbon.ixp
Sample_Id = GTE-CHNOl-§d-Minor-13c
Solvent = CHLOROFPORM-D
1 - 18-JUN-2020 22:02:37
= 24-ADD-2020 1%:11:53
= 24-ADG-2020 15:12:38

el I .
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single pulse decoupled gat

Data_Format = 1D COMPLEX
Dim_Size - 26214

Dim_Title = Carbonld

Dim Units = [ppm]
Dimensions -x

Spactrometer = DELTAZ_WMR
Field Strength = 14.09636928[T] (600[MHz])
X_Acq Duration = 0.65206016(s]

X _Domain = 13¢

X_Freq = 150.91343039 [MHz]
X _offset = 100 [ppa]
X_Points - 32768
X_Prescans -

X_Resolution = 1.44496100[H=]
X_Swoep = 47.34648485 [kHz]
X_Sweep _Clipped = 37.87878788 [kiiz]
Ire_Domain = Proton

Irr Freq = 800.1723046 [MHz]
Irr offset = S(ppa]

clipped = TRUE

Scans =- 1200

Total _Scans - 1200
Relaxation_Delay = 2[s]

Recvr_Gain - 50

Temp_| Gat = 20.1[dc]
x_90_wWideh = 10.6[us]
X_Rog_Time = 0.69206016(s]
X_Angle = 30[deg]

X_Atn - 7,3[dB]

X_FPulse = 3.53333333(ua]
Ire_Atn Dec = 17.6(dB)
Irr_Atn_Noe = 17.6[dn]
Irr_Noise = WALTZ
Irr_pwidth = T6[us]
Decoupling - TRUE

Initial Wait = 1(s)

Noe = TRUE

Hos_Time = 2{s)

Repatition Time = 2.65206016(s]

(I,
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8a'
(minor)

Compound 8a’ (3C NMR, 150 MHz,

S113




(1]
o

abundan

10.0

9.0

8.0

7.0

6.0
saeliviens

4.0

A

3

20
Lias

094
1.01
0.9304

- Lt

295

0,91

Filename GTE-8b_major-Proton-1-2.3d

Author = delta
Experiment = proton. jxp

Sample_1d - GTR-CND1- 9s—ru1m- Dr One
Solvant = CHLORGFORM-D

Creation Time - 15-JUN-2020 22:%2:30
Revision Time - 24-AVG-2020 16:3 03
Current Time - 24-ADG-2020 16:34:36

Comment = single pulse
Data_Format = 1D COMPLEX
Dim_Size - 13107
Dim_Title = Proton

Dim Units = [ppm]
Dimensions -

Site = ECS 400
Spectromater = DELTAZ WMR

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

X_hcg Duration = 2.18365952[a]
X_Domain - 1u

X _Freq = 399.78219838 [MHz]
x_offset = S{ppm]

x_points - 16384

x_Prescans
% Besclution

1
0.45794695 [Hz]

x_ op = 7.5030012[kR=z]
X_Sweep Clipped = 6.00240096[kHz]
Irz_Domain = Proton

Irr Freq = 399.78219838 [MHz)
Irz_offser = S[ppm]
Tri_Demain = Proton

Tri Freq = 395.78215838 [MHz]
Tri_offset = S[ppm]

clipped = FALSE

Scans - 16

Total Scans - 16

Relaxation Delay = 5(s]
Reovr_Gain - az

Temp_Get = 1.5[dc]
x_90_width = 12.1[us]
x_Acq_Time - 2.18365952[s]
%_Angle = 4%5[deg]

x_Atn = 2{dB]

X _Pulse = &.05[us]
Irr_Mode - off

Tri_Mode - off
Dante_Presat = FALSE

Initial Wait = 1(s]

Repetition Time 7.18365952[s)

H
g8

oY we
Ho" [ \'CO,Me

8b

ibundance

27

0.

0.2

PUPTTRL PETTY PRTTE FTPRY PRTTI PRTTL PRI PRl |

0.16

0.14

0.12

FPLFTTRL FERTI FRTTL PPETT

=
=

0.06

0,

-

[IX1}

- l

|

m‘l

1

I?Z.ﬁf-(l

X : parts per Millio

T T T T

152838 —
140977 —

-

110.829 7/
110,724 l,.-‘
77315 -
T7.000
76,685
65015

I5ES
Ml S
W e e
e s ]

120061
120.28
11 0.238
118924
107.28:

T

944

319.624

ei
wi

T T

T
"!00"000[9{!OISO0["00]6001‘00[4001100["0011001000900 SIJO 70.0 60.0 50.0 -100 30.0 200 100 0

N A

34638 —

653 =
1976 -

72
2

(major)
Filename = GTR-8b_major-13c_Carbon-1-
= Author = delta
e Experiment = earbon.jxp
= Sample Id = OTE-CHOL-56-Major-13e
Selvent = CHLOROFORM-D
- Creation_Time = 18=JUN-2020 23:31:58
:! Revision_Time = 24-AUG-2020 16:18:42
- Current_Time = 24-AUG-2020 16:19:19

Comment = single pulse decoupled gat
Data Format = 1D COMPLEX

Dim_Size - 26214

Dim Title = Carbonl3

Dim_Units = Ippal

Dimensions -x

Site - ECS 400

Spectrometer = DELTAZ MMR

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

Field Strength
X_Req_Duraticn

%_Domain 13¢
X_Freq 100.52530333 [Muz]
x_offset 100 [ppm]

X_Foints 32768

X_Prescans 4

% _Resclution 0.95846665 (Hz)

X_Sweep

X 31.40703518 [kHz)
X_sSwesp_Clipped

25.12562914 [kHz)

Irr_Domain Proton
Irr_Freq 399.78219838 [MHz]
Irr_offset S[ppm]
clipped FALSE
Scans 415
Total_Scans = 415
Relaxation Delay = 2[-]
Recvr_Gain -

Temp_Get - 19 s[dc)
X_%0_wWideh = 9.6[us]
X_Acq Time = 1.04333312(s)
X_Angle = 30[deg]
X_Atn = 6[dB])
X_Pulse = 3.2[ua]
Irr_Atn_Dec = 21.63[dn]
Irr_Atn_Noe = 21.63[dn]
Trr_Woise - WALTZ
Tre_pwidth = 0.115[as]
Decoupling = TRUE
Inicial Wait = 1(a]

Mow = TRUE
Noe_Time - 2(s)
Repstition Time =

3.04333012(s]
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Compound 8b (13c NMR, 100 MHz, CDCl)
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4 Filename = GTE-fb-minor_Proton-1-4.3d
] Author = delta
] I Experiment = proton.jxp
1 g sample_Id = GTR-CNO1-96-Minor Dr two
4 - Solvent = CHLOROFORM-D
4 Creation_Time = 15-JUN-2020 23:03:49
4 Revision Time = 24-AUG-2020 18:38:39
4 Current_Time = 24-AUG-2020 18:38:53
= Comment = single_pulse
Al Data_Format = 1D COMPLEX
4 = 13107
1 = Proton
1 = [ppml]
4 Dimensions -
1 Site = ECS 400
1 Spectrometer = DELTAZ NMR
1 Field Strength = 9.389766[T] (400(MHz])
=4 X_hcqg Duration = 2.18365952(s)
- x_Domain - 1n
1 X_Freq = 399.78219838 [Muz)
4 x_offset = S[ppm]
1 x_Points - 16384
1 X_Prescans -1
1 X Resclution = 0.45794685 [Hz]
1 X_sweep = 7.5030012 (kHz]
1 X_sweep_Clipped = 6.00240096(kHz)
=1 Irr_Domain = Proten
el Irr_Freq - 399.78219838 [MHz]
1 Irr_offset = S[ppm]
1 Tri_Domain = Proten
1 Tri_Freq = 399.78219838 [Miz)
1 (= TeL Offser = S(ppa]
1 = clipped = FALSE
1 | Scans - 16
1 | Total Scans =16
1 ¢ [
= 3 3 =1 (o0 ‘3 Relaxation _Delay = 5[s]
i - g & Recvr_Gain =48
1 1= 1 = | Temp_Get = 21.5[dc]
1 12 x_90_width = 12.1[us]
1 X_Aoqg_Time = 2.18365952 (=]
1 X_Angle = 45[deqg]
4 X_Atn = 2[dB]
1 x_Pulse = 6.05[us]
1 | | Irr_Mode - off
1 Tri_Mode - off
=] I Dante_Presat = FALSE
- | Initial Wait = 1[s]
4 Repetition Time = 7.18365952(s]
] H
» ] N
o
s
= 4
.1 V"
Ba (L (@) Me
=
HO''[ ~ CO,Me
8b'

Compound 8b’ ('"H NMR, 400 MHz, CDCls)

ji Filename = GTR-8b-minor_13c_carbon-1-
~ 1 Author = delta
=] Experiment = carbon.jxp
< Sample_Id = GTE-CHOl-96-Minor-dr-13C
1 Solvent = CHLOROFORM-D
1 Creation Time = 17-JUN-2020 21:31:18
] Revision Time = 24-AUG-2020 18:32:11
< Current_Time = 24-AUG-2020 18:32:28
< ] Comment = single pulse decoupled gat
=/ Data_Format = 1D COMPLEX
< - 26214
1 = Carbonld
] ! = Ippal
4 Dimensions -x
1 Spectrometer = DELTAZ MR
wi ] Field Strength = 14.09636928(T] (600 ([MHz])
=] X_hog Duration = 0.65206016(a)
] X _Domain - 13c
1 X_Freq = 150.91343039 [Muz]
1 x_offset = 100 [ppm]
] x_Foints - 32768
] X_Prescans -
1 X_Resclution = 1.4449610%[Hz]
=+ ] X sweep = 47.3484B485 [kHz]
=] ¥ Sweep Clipped = 37.87878768 [kHz]
1 Ire_Domain = proten
1 Irr_Freq = 600.1723046 [Mnz]
1 Irr_offset = S[ppm]
] clipped = TRUE
1 Scans = 1300
1 Total_Scans - 1300
e
= Relaxation Delay = 2[s]
1 Recvr_Gain - 50
] Temp_Get = 20.1[d4c]
] %_90_Width = 10.6[us]
] X_hog_Time = 0.69206016(s]
1 X_Angle = 30[deg]
1 X_Atn = 7.3(4B]
E_ X_Fulse = 3.53333333(us)
=4 Irr_Atn Dec = 17.6(dB)
1 Irr_Atn_Noe = 17.6[dB]
] Irr_Woise = WALTZ
4 Irr_Pwidth = T6[us]
Decoupling = TRUE
1 Initial Wait = 1[a)
How - TRUE
-1 Nos_Time = 2(a]
= Repetition Time = 2.65206016(s]
2 ] H
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Compound 8b’ ('*C NMR, 150 MHz, CDCls)
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Filename GTE-Bc_Proton-1-4.3df

Author = delta
Experiment = proton. jxp

Sample_td = GTR-CNO1-94-major-PETether
Solvent = CHLOROFORM-D

Creation Time = 10-ADG-2020 18:36:36
Revision Time - 24-AVG-2020 19:10:32
Current_Time = Z4-AUG-2020 19:11:06

Commant = single pulse
Data_Format = 1D COMPLEX

Dim Size - 13107

Dim_Title = Froton

Dim Units = [ppm]

Dimensions -x

Site = ECS 400
Spectrometer = DELTAZ WMR

Field Strength = $.389T66[T] (400 [mHz])
X_Acq Duration = 2.18365952[a]
X_Domain =18

X_Freq = 399.78215838 (MHE )
x_offset = &{ppm]

X_Pointa = 16384

X_prescans -1

%_Resolution = 0.45794685[Hz]
X_Sweep = 7.5030012[knz]
x_sweep_Clipped = 6.00240096[knz]
Irz_Domain = preten

Irr_Freq = 39978219838 [Mz]
Irr_Offset = S(ppm]
Tri_Domain = Protan

Tei Freq = 39978219838 [MAz]
Tri_offset = S{ppm]

clipped = FALSE

Scans -8

Total _Scans -8

Relaxation Delay
Recve_Gain

Temp Get 23.5(dc)
x_90_width 12.1(us]
X_Acq Time 2.18365952[a])
x_angle = 45[deg]
x_Atn = 2[dp]

x_Fulse = 6.05[us]
Irr_Mode - off

Tl Mode - off

Dante Presat = FALSE
Initial Wait = 1(s]
Repetition Time = 7.18365952[s]
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Filename = GTR-8¢_l3q_carbon-1-3.4df
Author = delta

Experiment = earbon.jxp

Sample_Id = GTE-CHO1-94-Major-13e
Solvent = CHLOROFORM-D

18-JUN-2020 22:27:34
24-AUG-2020 18:48:21
24-AUG-2020 18:48:52

Creation_Time
Revision_Time
Current_Time

Comment = single pulse decoupled gat
Data_Pormat = 1D COMPLEX

Dim Size - 26214

Dim_Title = carbenl3d

Dim Units = [ppal

Dimensions -X

Site - ECS 400

Spectrometer = DELTAZ WMR

9.389T66(T] (400 ([MHZ])
1.04333312(s)

Field Strength
*_Acq_Duration

X_Domain 13c
*_Freq 100 .52530333 [Miiz]
X_offset 100 [ppm]

X_Points 32768

*_Prescans
*_Reselution
*_Sweep
*_Sweep_Clipped

0.95846665 [Bz]
31.40703518 [kHz]
2%.12562814 [kHz]

Irr_Domain Proton
Irr_Freq 359.78219838 [MHz]
Irr_offset 5 [ppm]
clipped FALSE

Scans 777
Total_Scans =777
Relaxation Delay = 2[s]
Recvr_Gain - 50

Temp_Get = 19.5[4c]
x_%0_wideh = 9.6[us)
X_Acq_Time = 1.04333312(s]
%_Angle = 30[deg]
X_Atn = &[dB]
x_Pulse = 3.2[us)
Irr_Atn_Dec = 21.63[dn]
Irr_Atn_Noe = 21.63[dn]
Irr_Woise -

Irr_pwidth - 1
Decoupling -

Initial Wait -

Noe -

Hoe_Time = 2[a)
Repetition Time = 3.04333312(s]
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0)]
-
N
(o)}




=
o

4.0 30 6.0 7.0

30

IFTEETETETS FETEETEEES FETEEEEETS PR TR TR PR TETETE SRR

20

1.0

anaalaig

303

0.93

450

307

[2

i

L

ibundance

12.0 11.0

8.0 70

R BB L b B e M s s e L e s e a e

3.0 2.0 Lo

0000

Filenane
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Commant
Data_Format
Dim Size
Dim_Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
%_%oq_Duration
X_Domain
X_Freq
x_offset
x_Points
X_Prescans
X_Resclution

Irr_Domain
Irr_Freq
Irr_offsst
Tri_Domain
Tri_Freq
Tri_offset
clipped
Scana

Total Scans

Relaxation Delay =

Recvr_Gain
Temp_Get
x_90_width
X_Acqg_Time
x_Angle
x_Arn

Dante_Fresat
Initial Wait

Repetition Time

q
HO"|

(AR

GTR-8d_Proton-1-4.3jdf
delta

proton. jxp
GTR-CHO1-95-major-FETether
CHLOROFORM-D

10-AUG-2020 19:18:29
24-AVG-2020 20:11:18
24-AVG-2020 20:11:38

single_pulse
1D COMPLEX
13107

Proton

[ppm]

x

ECS 400
DELTAZ WMR

#.389766(T] (400 [MHz])
2.18365952[a)

iH

399.78215838 [Muz)
S[ppml

16384

1
0.45794665[Hz]
7.5030012 [kHz]
6.00240096 [kHz)
Proton

399 . TA219839 [Muz]
S[ppml

Proton
39978219838 [Muz]
s(ppal

FALSE

8

8

S(s]

50

23.4[dc]
12.1[us]
2.19365952[s]
45[deg]

2[dB]

6.0%[us]

off

off

FALSE

1[s]
7.18365952 (a)
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Compound 8d (

H NMR, 400 MHz, CDCl;)
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Filename = GTR-8d_l3g_Carbon-1-3.3d€
Author = delta

Experiment = carbon.jxp

Sample_Id = GTE-CHOl-5%-Major-13e
Solvent = CHLOROFORM-D

19-JUN-2020 18:30:52
24-AUG-2020 19:34:37
24-AUG-2020 19:34:47

Creation_Time
Revision_Time
Current_Time

Comment = single pulse decoupled gat
Data_Format = 1D COMPLEX

Dim Size = 26214

Dim_Title = carbonl3

Dim Units = Ipp=]

Dimensions -X

Site - ECS 400

Spectrometer - D!L'rﬂ_m

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

Field Strength
X_Acq_Duration

*_Domain 13¢
X_Freq 100.52530333 [MHz]
x_offset 100 [ppm]

X_Foints 32768

X_Prescans
X_Resolution
x_sweep
X_sweep_Clipped

0.95846665 [He)
31.40703518 [kHz)
25.12562914 [kHz)

Irr_Domain Proton
Irr_Freq 399.78219838 [MHz)
Irr_offset S[ppm]
clipped FALSE

Scans 655
Total_Scans = 655
Relaxation Delay = 2[s]
Recvr_Gain - 50

Temp_Get = 19.5[4C)
X_%0_wWideh = 9.6[us]
X_Acq Time = 1.04333312(s)
X_Angle = 30[deg]
X_Atn = 6[dB)
X_Pulse = 3.2[us)
Irr_Atn_Dec = 21.63[dn]
Irr_Atn_Noe = 21.63[dn)
Irr_Woise - WALTZ
irr_pwidth = 0.115[ms]
Decoupling = TRUE

Initial Wait = 1(s)

Hoe = TRUE
Hoe_Time = 2(s)
Repetition Time = 3.04333312(s)

g
Y
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Compound 8d (*C NMR,

100 MHz, CDCls)
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Filename
Author
Experiment
sample_Id
Solvent
Creation Time
Revision Time
Current_Time

Comment
Data_Format
Dim_Size

Dim Units
Dimensions
Spectrometer

Field_Strength
X_Aeq Duration
X _Domain

X _Freq

x_offset
X_Points
X_Prescans
*_mesclution
*_Sweep
*_sweep_Clipped
Irr_Domain
Irs_Freq
Ire_offsst

Tri Demain

Tri Freq
Tri_offset
clipped

Scans

Total _Scans

Relaxation_Delay
Recve_Gain
Temp_Got
x_90_Width
X_Req_Time
X_hngle

*_Atn

*_Pulase
Irr_Mods

Tri Mode
Dante_Presat
Initial Wait
Repstition_Time

o
HO",
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GTR-8d-f nmr_19F-1-2.jdf
delra
single_pulse. jxp
GTR-on01-95-f nar
CHLOROFORM-D

2-JUL-2020 21:30:36
24-AUG-2020 22:17:50
24-AUG-2020 22:18:20

single_pulse
1D COMPLEX
13107
Fluorinels
[ppml]

x

DELTAZ NMR

14.09636928(T] (600[MHz])
57.344[ma]

19F

564.72611656 [Mmz)
-79.96912 [ppm]

16384

1

17. 43861607 [Hz]
265.71428571 (kiiz]
228.57142657 (kiiz]
Fluorineld

564. 72611656 (Muz]
5.0(ppm]
Flucrineld

564. 72611656 (MHz]
5.0(ppa]

FALSE

32

<+

5[s]

50

20.5(dc)

13 [us]

57.344[=s]
45(deg]

2.4[dB]

6.5[us)

off

off

FALSE

1[s]
5.057344([s]

H
N

\'/CO,Me

8d

Compound 8d ('°F NMR, 565 MHz, CDCl;)
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Filename
Ruthor
Experiment
Sample_Id
Solvent
Creation_Time
Revision_Time
Current_Time

Comment
Data_Format
Dim Size

Dim Title
Dim Units
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration

X_Resoluticn
x_sweep
X_sweep_Clipped
Irr_Domain
Irr_Freq
Irr_offset
Tri_Domain
Tri_Freq
Tri_offset
Clipped
Seans
Total_Scans

Relaxation Delay
Recvr_Gain
Temp_Get

%0 _width
X_Acqg_Time
*_Angle
X_Atn
X_Pulse
Irs_Mode
Tri Mode
Dante_Fresat
Initial Waic
Repetition Time

GTR-8f_major Proton-1-2.3d
delta

proton. jxp
GTE-CHO1-92-PETether-fe
CHLOROFORM-D

10-AUG=2020 16:42:32
24-AUG=2020 20:28:53
24-AUG=2020 20:29:02

single_pulse
1D COMPLEX
13107

Protvon

[ppa)

x

ECS 400
DELTA2_NMR

9.389766([T] (400 [MHZ])
2.18365952(s]

1"

399.78219838 [MHz]

16384

1
0.45794685 [Hz]
7.5030012 [kHz)
6.00240096 [kHe]
Proton
399.78219838 [MHz)
S[ppm]

Proton
399.78219838 [MHz)
5(ppe)

FALSE

8

a

S(s)

54
24[4c)
12.1(us]
2.18365552[s)
45[deg]
2[dB]
6.05[us]
off

off
FALSE

7.18365952(s]

Compound 8e (‘"H NMR, 400 MHz, CDCl5)
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Filename
Author
Experiment
Sample_1d
Solvent
Creation Time
Revision Time
Current_Time

Comment
Data_Format
Dim _Size
Dim Title
Dim_tnits
Dimensions
Site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain

X_Freq

X offset
X_Pointa
X_Prescans
X_Resclution
x_Sweep
x_Sweep_Clipped
Irr_Domain
Irc_FPreg
Irc_Offsst
Clipped

Scans

Total Scans

Relaxation Delay
Recvr_Gain
Temp_Gat
x_90_Wideh
X_Rcq Time
X_Angle

x_Atn

X_Pulse
Ire_Atn_Dec
Irc_Atn_Noe
Irr_Nolse
Trr_pwidth
Decoupling
Initial Wait
Hoe

Noe_Time
Repetition Time
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(RN

GTE-8£_major 13c_Carbon-1-
delta

carbon . dxp
GTR-CNO1-92-Major-13c
CHLOROFORM-D

20-JUN-2020 21:04:55
24-ADG-2020 20:19:00
24-AUG-2020 20:21:46

single pulse deccupled gat

DELTAZ WMR

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

13¢

100.52530333 [Muz]

100 (ppm]

32768

4

0.95846665 [Hz]
31.40703518 [kHz]
25.12562014 [kHz)
Proten
199.78219838 [Mlz)
5 (ppm]

FALSE

T30

T30

(=]
o

E

19, 6[dc]
9.6[us)
1.04333312(s]
30[deq’

&[dB]

3.2(us)
21.63[dn]
21.63[dD]
WALTZ

Compound 8e (*C NMR, 100 MHz, CDCls)




Filename = GTR-8f_sinor Proton-1-2.3d
= ] Author = delta
-] TS Experiment = proton.jxp
e sample_Id = GTR-CHO1-92-minor PET ethe
= Solvent = CHLOROFORM-D
| Creation_Time = 10-AUG-2020 20:04:03
| Revision _Time = Z4-AUG-2020 20:50:04
[ Current_Time = Z4-AUG-2020 20:50:16
| Comment = single_pulse
= | Data_Format = 10 COMPLEX
w7l Dim Size = 13107
. Title = Proton
 Units = [ppm]
Dimensions - X
site = ECS 400
Spectrometer = DELTAZ_NMR
Field Strength = 9.389766[T] (400[MHz])
X_Rcq _Duration = 2.18365952[s]
= _| X_Domain = 1H
- X Freq = 39978219838 [MHz]
X_offset = S[ppm]
X_Points = 16384
X_Prescans -1
X_Resolution = 0.45794685[Hz]
= 7.5030012 [kHz]
= 6.00240096[kHz]
= = Proten
- Irr_Freq = 359.78219838 [MHE]
oty Irr_offset = Sippm]
Tri_Domain = Proten
Tri_Freq = 3599.78219838 [MHz]
Tri_Offset = Sippal
2 Clipped = FALSE
: scans -8
- Total_Scans -8
e Relaxation Delay = S[s]
=] - Recve_Gain - 54
™ Temp_Get = 23.4(dc)
x_%0_width = 12.1[us}
X_Rcq_Time = 2.18365952(s]
X_Angle = 45[deg]
X_Atn = 2[d8]
x_Pulse = 6.05[us]
Irz_Mode - off
Tri_Mode = off
= Dante Presat = FALSE
=" -:ﬁ{:ﬁ:«- Initial Wait = 1[s]
2 IE!?""-'_I— Repetition Time = 7.18365952(s]
- .l I I _I
LI N
3 LA N
£ |
z 'y
i, S i} 0
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120 1.0 10.0 6.0 5.0 4.0 30 20 1.0 ] -0 =20 HO 7 2 Br
J J L
— 8e'
(=3 .
z (minor)
. - wi
X : parts per Million : Proton
s (1
Compound 8¢’ ("H NMR, 400 MHz, CDCl5)
3 | Filename = OTE-Bf minor 13C Carbon-1-
. Author = delta
= Experiment = carbon. jxp
3 Sample_Id = GTR-CNO1-92-dr-Minor-13¢
E Solvent = CHLOROFORM-D
3 Creation Time = 20-JUM-2020 19:16:54
- Kevision Time = 24-ADG-2020 20:3 3
- Current_Time = 24-ADG-2020 20:36:27
3 Commant = single pulss decoupled gat
3 Data_Format = 1D COMPLEX
=3 Dim_Size - 26214
=3 Dim_Title = carbonl3
E Dim Units = lppml
3 Dimensions -x
= ] Spactroneter = DELTAZ ¥R
g Field_Strength = 14.09636928[T] (600[MHz])
E X_Aoq_buration = 0.69206016(s]
X_Domain = 13¢
% A X _Fregq = 150.91343039 [MH=z]
=7 x_offset = 100 [ppa]
3 X_Points - 32768
3 X_Prescans -4
-3 %_Resolution = 1.44496109[nz]
= x_sweep = 47.34848485 [kiiz]
~ %_Sweep_Clipped = 37.87878788 [kiz]
3 Irr_Domain = Proton
] Irr Freq = 600.1723046 [MHz]
== Irr Offser = S[ppa]
=7 clipped = FALSE
E Seans = @38
3 Total Scans = 838
bt Relaxation Delay = 2[s]
=3 Recvr_Gain 50
E Temp_Get = 19.7[dC])
] x_90_wWidth = 10.6[us]
- 1 X_Acq_Time = 0.69206016(s]
=7 *_Angle = 30[deg]
k| X_atn = 7.3[48]
1 x_Pulse = 3.53333333[us]
E Its_Atn_Dec = 17.6[4B]
bt | Ire Atn_Moe = 17.6(d8)
= Ire Hoise = WALTZ
] Irr_Pwidth = 76[us]
! Decoupling = TRUE
e 3 Initial Wait = 1[s])
= Hoe = TRUE
! Hoe_Time = 2[s]
E Repetition _Time = 2.69206016(s]
87 ‘ | H
o] | | | | | || | | I l . | . O Q
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Compound 8¢’ ('*C NMR, 150 MHz, CDCl5)
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Sample_Id
Solvent
Creation_Time
Revision _Time
Current_Time

Comment
Data_Format
Dim_Size

pim Title
Dim Units
Dimensions
site
Spectremeter

Field Strength
X_Acq_Duration
*_Domain

*_Froq

X _offsst
*_Points
X_Prescans
X_Resclution
*_sweep
X_Sweap_Clipped
Irr_Domain
Ire_Freq
Irr_offset

Tri Demain
Tri_Freq
Tri_offset
Slipped

Scans
Total_Scans

Relaxation_Delay
Reovr_Gain
Temp_Get
x_90_wWideh

Inicial Maic
Repetition Tise

OTE-8g_Proton-1-2.3df
delta

proton. ixp
GTE-CHOL-9T7-PET ether -8f

24-AUG-2020 21:51:17

single_pulse

DELTAZ_HMR

9.389766[T] (400 [MHz])
2.18365952(s)

]

399. 78219838 [MHz)
Sppm]

16384

1
0.45794685 [Hz]
7.5030012 [kHz]
6.00240096 [kHz]
Proten
399.70219838 [MHz]
5 [ppm]

Proten
399.78219838 [MHz)

S(al

50

23.4[4c]
12.1[us]
2.18365952 (8]
45 [deg]
2[dB]
6.05[us]

off
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Filename

Creation_Time
Revision Time
Cugzent_Time

Field Strength
X_Acq Durarien
x_Domain
x_Freq
x_offast
x_Point
X_Prescans
%_Resolution
X_Sweep
x_Swaep_Clipped
Irr_Domain
Irr_Fregq
Irc_offset
clipped

Scans

Toral Scans

Relaxation _Delay
Reowr_Gain
Temp_Get
x_50_wWidth

Decoupling
Initial Wait
Hoa

Noe_Time
Repatition Time

GTR-Bg_l3c_carbon-1-3.3df
delta

carbon. jxp
GTR-CNOL-97-Assy-Pure-13c
CHLOROFORM-D

1T-JUN-2020 19:50:09
4-AVG-2020 20:56:45
24-ADG-2020 20:57:14

single pulse decoupled gat
1D COMPLEX

26214

carbonld

[ppal

x

DELTAZ_WMR

14.09636928 [T)
0.65206016(a]
13c
150.91343039 [MHz)
100 [ppm]

32768

4

(600 [Muz] )

1.44496109[He]
47. 34848485 (kHz]
37.6TRTRTEN [kHz]
Proton
600.1723046 [MH2]
Sippml

FALSE

1024

1024

(=]

50

20[4c)

10. 6[us]
0.65206016(s)
30[deg)

7.3(dB]
3.53333333 [us])
17.6[dB]
17.6[4B]

WALTZ

T6(us])

TRUE

1(s])

TRUE

2.63206016[s]

Compound 8f ('*C NMR, 150 MHz, CDCls)
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B
100

4.98

310

abundance
A T}

Filenasme
Author
Experiment
Sample_Id
Solvent
Creation_Time
Revision _Time
Current_Time

Comment
Data_Format

Spectrometer

Field Strength
*%_Acq_Duration

%_Prescans
*_Resclution
x_Sweep

X_sweep_Clipped

Irc_Domain
Irc_Freq
Irc_offset
Tri_Domain
Tri_Freq
Tei_offset
Clipped
Scans

Total Scans

Relaxation_Delay

Reavr_Gain
Temp_Get
x_50_Width
X_Acq_Time
x_Angle
x_Ata

X Pulse
Irs_Mode
Tri_Mode
Dante_Presat
Initial Walt

Repetition_Time

GTE-8i_Proton-1-2.jdf
delta

proton. jxp

GTE-CNOL-93- PET ether -8g
CHLOROFORM-T

10-AUG-2020 20:12:35
24-AUG-2020 22:24:25
24-AUG-2020 22:24:36

single_pulse
1D COMFPLEX
13107

Proton

[pp=]

X

ECS 400
DELTAZ_WMR

9.389T66[T] (400 [Mmz])
2.18365952 (s8]

1H

399.78219838 [MHz)

5 [ppm)

16384

1

0.45754685 (2]
7.5030012 [kBz]
6.00240096 [kHz]
Proton
39978219838 [MHz]
5 [ppml

Proton
39978219838 [MHz]
S [ppml

FALSE

23.4[dc)
12.1[us)
2.18365952([s]
45[deg]

2[dB]
€.05[us]

ofre

of £

FALSE

1(=]
7.18365952 (8]

Compound 8g’ (‘"H NMR, 400 MHz, CDC
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Filename
Author
Experiment
Sample_Id
Solvent
Creation Time
Revision Time
Current_Time

Comment
Data_Format
Dim_Size
Dim_Title
Dim Units
Dimensions
Site
Spectrometer

Fiold Strength
X_Aeq_Duratien
X_Domain
x_Freq

X _offset
*_Foints
X_Prescans

X _Repolution

X_Sweep

X_Sweep_Clipped

Irr Domain
Irr Freg
Irz_offast
clipped
Scans
Total_Scans

Relaxation Delay

Recve_Gain
Temp_det
x_90_width
X_Acqg_Time
x_Angle
X_Arn
X_Pulse
Ire_Ata_Dec
Ire Atn New
Irs Nolae
Irs_Pwidth
Decoupling
Initial Wait
Hoe

Moe_Time

Repatition Time

OTE-81_13c_Carbon-1-3.3df
delta

oarbon ., jxp
GTR-CHO1-93-Major-13c
CHLOROTORM-D

18-JUN-2020 20:43:46
24-ADG-2020 22:20:09
24-ADG-2020 22:20:20

single pulse decoupled gat

ECS 400
DELTAZ_NMR

#.3B9TE6(T] (400 (MHz])
1.04333312(s)

13c

10052530333 [MHz]

100 [ppm)

2768

4

0.95846665[Hz]
31.40703518 [kHz]
25.12562014 [kHz)
Proton
399.78219838 [MEz)
Sippm]

FALSE

640

640

2[a]

50

15.7(dc)

8.6 [us]
1.04333312(s]

30 (deg]

6[dn]

3.2 [us]
21.63[d8]
21.63[4B]

WALTZ

0.11%[ma]

TRUE

iis]
TRUE
2([s]
3.04333312(s]

Compound 8g’ (3*C NMR, 100 MHz,




HPLC charts

400000 [—KH-295-299 rac IA Hex-IPA 4-1 1ml-min - CH9

300000

200000

Intensity [pV]

rac-3aa

100000

16.0 ] 18.0 19.0 20.0
Retention Time [min]

-298 IA Hex-IPA 4-1 1ml-min - CH9

300000

3aa: 946 er

200000

Intensity [pV]

100000

19.0 20.0
Retention Time [min]

Channel & Peak Information Table

Chromatogram Name KH-295-299 rac 1A Hex-IPA 4-1 1ml-min-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [uV-sec] | Height [1V] | Area | Heights | Quantity | NTP | Resolution | Symmetry Factor | Warning
1funknown 9 | 16148 6793798] 135586] 49.878] 53933]  nN/A| 2874 2.792| 1.868]
Aunknown 9 | 19824 6827102 115811| 50.122]  46.067 N/a| 3042) N/A| 1.728]

Chromatogram Name KH-298 IA Hex-IPA 4-1 1ml-min—-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [uV-sec] | Height [1v] | Areat | Height | Quantity | NTP | Resolution | Symmetry Factor | Warning
1funknown 9 16.753 832607 15541 62190  7.088]  n/A] 2569 2.558] 1.788|
Aunknown 9 | 20353 12555364 200764] 93.781] 92815]  nN/A] 2044] N/Al 1845
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200000

Intensity V]

100000

400000

Intensity [pV]

200000

{KH-549 rac IA H-IPA4-11.0 mL - CH

16.0

18.0
Retention Time [min]

16.0

Channel & Peak Information Table
Chromatogram Name

Sample Name

20.0

KH-549 crystal 2 1A H-IPA4-1 1.0 mL - CH

18.0

Retention Time [min]

KH-549 rac IA H-IPA 4-1 1.0 mL-CH1

3aa: 98:2 er
(after recrystallization)

Channel Name Uv-2075

#lPeak Name | CH | tR [min] | Area EuV‘sau]IHeight [uV] | Area% HaiMIOuantitv NTP | Resolution ISyrnmatry Factor | Warning
1funknown 1 14.833 1990786{ 49152 49.353] s4246]  N/A] 3479 3.059| 1511
Junknown 1 18.239 2043016 41457 506471 45754]  N/A] 3561 | 1.493

Chromatogram Name KH-549 crystal 2 A H-IPA 4-1 1.0 mL-CHI1

Sample Name

Channel Name Uv-2075

# | Peak Name | CH | tR [min] | Area [V-sec] | Height [1V] | Area% | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1funknown 1 14.925| 437396] 10830 2.176] 2692  N/A] 3177 2.808| 1.354
Junknown 1| 18125]  19664200f 391479 97.824f 97.308]  nN/A] 3483 N/A 1,595
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[-KH-354 rac_IA Hex-IPA 4-1 iml-min - CH9

600000

1
I
0w
O

rac-3ba

400000

Intensity [pV]

200000

24.0 26.0
Retention Time [min]

KH-354 IA Hex-IPA 4-1 iml-min - CH9

300000

3ba: 92:8 er

200000

Intensity [pV]

100000

24,0 26.0
Retention Time [min]

Channel & Peak Information Table

Chromatogram Name KH-354 rac 1A Hex-IPA 4-1 1ml-min—-CH9

Sample Name

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [uV-sec] | Height [uV] | Area% | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warmning
tfunknown | 9 | 19.117 19444416]  325735] 49.923 56.997]  n/A| 2717 4.196] 1675|
Aunknown 9 | 26329 19504490| 245765| 50.077] 43.003 N/A] 2831 N/Af 1.550|

Chromatogram Name KH-354 IA Hex-1PA 4-1 1ml-min-CH9

Sample Name

Channel Name 230.0nm

# | Peak Name | GH | tR [min] | Area [V:sec] | Height [uV] | Area% | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1funknown 9 19.157 1710540 29883 7.778] 10300 N/A 2724) 4.059| 1.388]

nknown 9 | 26.089 20281863 260242f 92.222] s9.700]  N/A] 2857 N/Al 1530
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{KH-357 rac OD-H H-IPA 4-1 1.0 mL - CH9

H
g8
d

T

rac-3ca

Intensity [pV]

30.0 35.0 40.0
Retention Time [min]

KH-357 OD-H H-IPA 4-1 1.0 mL - CH9

3ca: 90:10 er

Intensity [pV]

35.0
Retention Time [min]

40.0

Channel & Peak Information Table

Chromatogram Name KH-357 rac OD-H H-IPA 4-1 1.0 mL-CH3

Sample Name

Channel Name 230.0nm

# | Peak Name [ cH | tR [min] | Area [uV'sec] | Height [uv] | Areat | Heights [ Quantity | NTP | Resolution | Symmetry Factor | Waming
furknown | 9 | 21.078 6142836 38706] 51109 66733  n/al 450 2911 1597)
Aunknown 9 | 3s.ieg 5876261 19295| 48.891] 33.267 N/Al 382 N/A 1.516]

Chromatogram Name KH-357 OD-H H-IPA 4-1 1.0 mL-CH9

Sample Name

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [V-sec] | Height [uV] | Area% | Heights | Quantity | NTP | Resolution | Symmetry Factor | Wamning
tjunknown 9 | 21913 789693 4662 10461 18193 n/Al 409 2.709| 1.462|
Junknown 9 | 38753 6759045 20964] 89.539] 81.807] n/Al 363 | 1.583]
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100000

Intensity [pV]

100000

Intensity [pV]

[-KH-358 rac IB Hex-IPA 4-1 1ml-min - CH9

24.0 26.0

28.0

Retention Time [min]

H-358 IB Hex-IPA 4-1 1ml-min - CH9

3da:; 93:7 er

24.0 26.0

28.0

Retention Time [min]

Channel & Peak Information Table

Chromatogram
Sample Name

Name

KH-358 rac 1B Hex-IPA 4-1 Iml-min-CH9

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [V-sec] | Height [uV] | Areat | Heightt | Quantity | NTP | Resolution | Symmetry Factor | Warning
1funknown 9 | 20409 6149362 61423] 48.820] 54.097] n/Al 1235 2.636| 2.686|
2Aunknown 9 | 27269 6446716] 52118 51.180] 45903 N/Al 1415 N/Al 2.442|

Chromatogram Name KH-358 IB Hex-IPA 4-1 1ml-min—-CH%

Sample Name

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [uV] | Area% | Heightts | Quantity | NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 | 200908 543690| s516] 6.869] B.467]  N/Al 1105 2,402 2.041

nknown 9 | 27549 7371592 s50626] 93.131] 91533  n/a| 1408 N/A 2.415]
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[-KH-359 IC-3 Hex-IPA 4-1 1ml-min - CHS
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3ea: 92:8 er
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14.0
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Channel & Peak Information Table

Chromatogram Name KH-359 IC-3 Hex-IPA 4-1 1ml-min-CH9

Sample Name

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [V-sec] | Height [uV] | Areats | Heightt | Quantity | NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 | 10473 3642690 47514 48754 55579]  n/Al 4aq| 2.469 1337
2unknown 9 | 16.129 3828944 37975| 51246 44421]  n/A| 613 N/ A 1.283]

Chromatogram Name KH-359 chiral 1C-3 Hex-IPA 4-1 1ml-min-CH9

Sample Name

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [uV] | Area% | Height' | Quantity | NTP | Resolution | Symmetry Factor | Warning
1Junknown [l 10.455 8122936 107426] 91.726] 93390 N/Al 534 2.685] 1.690)
unknown 9 | 16090 732687 7604 8274 66100  n/Al 719 n/A| N/A
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Channel & Peak Information Table

Chromatogram
Sample Name

Name

15.0

16.0
Retention Time [min]

KH-356 rac [E Hex-IPA 9-1 1ml-min—-CH9

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [uV-sec] | Height [V] | Area® | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1junknown 9 | 12609 6383675  180837] 51052 59520  n/Al 3662 3.437) 2.004
Yunknown 9 | 16.04g 6120698 122089 48.948] 40.480) /Al 2969 N/A 2.17g]
Chromatogram Name KH-356 IE Hex-IPA 9-1 1ml-min—CH9

Sample Name

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [V] | Area%s | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1junknown 9 | 12530]  14443398] 423861 88.021] 92,072 N/l 3808 3.609) 2.072)

nknown | 9 | 16.209] 1799500] 36495 11.079] 7.928]  n/A] 2764] N/A 1.721
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Channel & Peak Information Table

Chromatogram
Sample Name

Name

45.0

5

Retention Time [min]

3ga: 87:13 er

0.0

KH-360 rac 1A Hex-IPA 7-1 1ml-min 2-CH9

Channel Name 230.0nm

# [ Peak Name [ CH [ tR [min] | Area [uV-sec] [ Height [uv1 | Area | Height® [ Quantity [ NTP | Resolution [ Symmetry Factor [ Warning
1junknown 9 | 39.207 14247752] 112080 48.704] 51924  n/A] 2608 2.056] 2.190f
2Aunknown 9 | 45959 15005714 103773 51.296] 48.076]  N/A] 2895 /Al 2113
Chromatogram Name KH-360 IA Hex-IPA 7-1 1ml-min 2-CH9

Sample Name

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [uV-sec] | Height [uV] | Area% | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 | 40413 702134] 5003 13255 14026]  nsAl 2223 1.821 1.927
unknown 9 46.757) 4594843 3i218] 86.745] 85974]  n/A| 2769 N/A 2018
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Channel & Peak Information Table

Chromatogram
Sample Name

Name

14.0
Retention Time [min]

KH-364 rac IC-3 H-IPA 4-1 1.0 mL 2-CH9

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [uV-sec] | Height [uV] | Areats | Height% | Quantity | NTP | Resolution | Symmetry Factor | Waming
1junknown 9 9.747 7762662 268283 49.9500 586100  N/A|l 2678 7.63g| 1.151
Qunknown 9| 16617 7778161 189463 50050 41390  N/Al 4005 N/Al 1.207)

Chromatogram Name KH-364 IC-3 H-IPA 4-1 1.0 mL-CH9

Sample Name

Channel Name 230.0nm

# | Peak Name | CH | R [min] | Area [uV-sec] | Height [uV] | Area% | Heightt | Quantity | NTP | Resolution | Symmetry Factor | Warning
1junknown 9 9717 6532866 224812 74189 79929]  nN/A] 2504 7.584) 1.128]
Aunknown 9 | 16593 2272832 56454 25811 20071  n/al 3945 N/A 1.163|
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Channel & Peak Information Table

Chromatogram Name KH-367 rac IC-3 Hex-IPA 4-1 1ml-min-CH9

Sample Name

Channel Name 230.0nm

# | Peak Name | cH | tR [min] | Area [V-sec] | Height [v] | Areat | Heights [ Quantity | NTP | Resolution | Symmetry Factor [ Wamning
Wunknown | 9 | 10339 8673855 174977] s0.100] 51.331 n/al 1114 2.492 1.357
Junknown 9 13.493 8639185 165905 49.900] 48669  n/Al 1715 N/Al 1.348]

Chromatogram Name KH-367 IC-3 Hex-IPA 4-1 1ml-min-CH9

Sample Name

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [uW] | Area | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1junknown 9 10.302] 21973160{ 418929] 86879 87.1868] N/l 959 2,386 1.272
Aunknown 9 | 13519 3318411| 61681] 13.121] 12834]  nsal 1557 N/A] 1.184)
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Channel & Peak Information Table

Chromatogram Name
Sample Name

| 20.0
Retention Time [min]

KH-366 rac IC-3 Hex-IPA 9-1 1ml-min-CH9

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [iV] | Area% | Heights | Quantity | NTP | Resolution | Symmetry Factor | Warning
1junknown 9 | 14.369 6258941 gasee| 49.991f 53200  n/A] 873 4.072) 1.364)
2Aunknown 9 | 22773 6261232 73180] 50.009f 46710 N/l 1719 N/Al 1.281

Chromatogram Name KH-366 IC-3 Hex-IPA 9-1 Iml-min—-CH9

Sample Name

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [uV] | Area% | Heightt | Quantity | NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 14.198] 12926535] 205902| 89.197] 90791 n/Al 1250 4.646| 1401
unknown 9 | 22469 1565564] 20884] 10803 9.200]  n/A] 2095 N/AY 1.225|
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Channel & Peak Information Table

Chromatogram Name KH-443 IE Hex-IPA 9-1 1ml-min-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [uV'sec] | Height [1V] | Area’s | Height' | Quantity | NTP | Resolution | Symmetry Factor | Warning
Wunknown | 9 | 12.487 7223054 272612 48.496] 51061 N/Al 5533 2.694 1.508]

nknown 9 14,398 7670931 261284] 51504 48939]  N/A| 5879 N/A 1.392]

Chromatogram Name KH-443 I[E e Hex-IPA 9-1 1ml-min—-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [uV] | Areat | Height% | Quantity | NTP | Resolution | Symmetry Factor | Warning
tjunknown 9 12.492 7044239 265034] 79.614] 81.391 N/Al 5585 2742 1.526]
Junknown | 9 | 1.4 1803769 60801] 20386] 18609  N/A| 5747 N/A 1.265]
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Channel & Peak Information Table
Chromatogram Name

Sample Name

[-KH-369 rac IC-3 Hex-IPA 7-1 1ml-min - CH9
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13.0 14.0 15.0

Retention Time [min]

KH-369 rac 1C-3 Hex-IPA 7-1 1ml-min-CH9

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [V-sec] | Height [uV] | Areat | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
unknown | 9 | 10.82]] 10186073 171557 49.350f s1.266]  n/Al  726] 2.929| 1.187)
Aunknown 9 15.602] 10454532 163081] 506500 48734]  n/Al 1409 n/Al 1.256|

Chromatogram Name KH-369 1C-3 Hex-IPA 7-1 1ml-min-CH9

Sample Name

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [uV-sec] | Height [uV] | Area% | Height | Quantity | NTP | Resolution | Symmetry Factor | Warning
1funknown 9 10.828 13516000 206962] 92571 92746]  n/Al 597 2.742) 1.159|
Junknown | 9 | 1573 1084613} 16188 7.429]  7254]  n/A] 1208 N/AY 1117
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[-KH-368 rac IC-3 Hex-IPA 4-1 1ml-min - CH9
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Channel & Peak Information Table

Chromatogram Name KH-368 rac IC-3 Hex-IPA 4-1 1ml-min-CH9
Sample Name
Channel Name 255.0nm
# | Posk Neme | CH | t8 [min] | Area [V-sec] | Height (V] | Ares | Heights | Quantity | NTP | Resolution | Symmetry Factor | Warning
WUnknown | 9 1.473 18662037) 363033 50038] 47400 /Al 48] 2174 0.941
2Junknown 9 | 10217 18633066]  401411] 49081 525100  N/A| 1214 N/A 1270
Chromatogram Name KH-368 IC-3 Hex-IPA 4-1 Imlmin—CH9
Sample Name
Channel Name 255.0nm
# | Peak Name | CH [ tR [min] | Area [V-sec] | Height (1] | Aresd | Height’ [ Quantity | NTP | Resolution | Symmetry Factor | Weming
[ 9 r.mi sea7622] 07879 88918 suﬂ N/A| avj waj 0.865|
9 | 1023 727690 13534 11 12,1 N/A| 91 N/ N/A|
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Channel & Peak Information Table

Chromatogram Name KH-431 rac 1A H-IPA 4-1 1.0 mL-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [uV] | Areat | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1funknown 9 | 33149 5028354 56265] 49.458] 54.281 /Al 3asg] 3.997] 1.636]
Junknown 9 | 43054 5138628 47389] 505420 45719  n/A] 3979 N/A 1.375]

Chromatogram Name KH-431 [A H-IPA 4-1 1.0 mL-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [uv-sec] | Height [uV] | Areat | Height’ | Quantity | NTP | Resolution | Symmetry Factor | Warning
1unknown 9 | 32478] 104605200  121762] 77556] s0.195]  nsa] 36se] 4.106| 1.704
2unknown 9 | 42200 3027187 30071] 22.444] 19805]  n/A[ 4188 N/A 1.247
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Channel & Peak Information Table
Chromatogram Name

Sample Name
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18.0 19.0
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20.0
[min]

KH-441 rac IA Hex-IPA 4-1 1ml-min—-CH9

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [V:sec] | Height [uV] | Area% | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1junknown 9 | 15560 3167842 83932] 40446] s55.046]  n/Al 4340 4.839| 1503
Junknown 9 | 20690 3238848 68545| 50554 44954  n/A] 490g] /A 1461

Chromatogram Name KH-441 1A Hex-IPA 4-1 1ml-min-CH9

Sample Name

Channel Name 220.0nm

#IPsak Name | CH | tR [min] | Area [uV-sec] | Height [uV] | Area% | Height% | Quantity | NTP I Resolution | Symmetry Factor | Warning
1funknown 9 15,602 1019861 26660 14.244]  17.107) n/Al 4169 4.730) 1.442)
2Junknown 9 | 20659 6139922 120181] 85.756] 82.893 N/Al 4947 N/A] 1530
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Channel & Peak Information Table

Chromatogram Name

Sample Name

18.0

20.0

Retention Time [min]

KH-370 [IA Hex-IPA 4-1 1ml-min-CH9

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [uV] | Area% | Height® | Quantity [ NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 | 14929 7413099| 156085( 50.008] 56.497 n/Al 2688 3.807 1.767]
2unknown 9 19.988] 7410758 1201850 49.992] 43503 N/Al 2791 N/A 1.713
Chromatogram Name KH-370 chiral IA Hex-IPA 4-1 1ml-min-CH9

Sample Name

Channel Name 230.0nm

# | Peak Name | CH | tR [min] | Area [uV'sec] | Height [uV] | Area® | Height’ | Quantity | NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 | 15032 1266546] 26107] 7916] 9920  nN/A] 2487 3.640] 1,647
Junknown 9 | 1993 14733990] 237069 92084f 90.080]  N/A] 2836 /A 1.779]
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Channel & Peak Information Table

Chromatogram Name KH-442 rac 1A Hex-IPA 4-1 1ml-min—CH2

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [uV-sec] | Height [uV1 | Areat | Heights | Quantity | NTP | Resolution | Symmetry Factor | Warning
1junknown 9 12.425 5290296] 157474f 50.952] 57.931 N/A] 4000 7.189] 1.838|
Aunknown 9 | 19209 5092577] 114356] 49.048] 42069]  n/Al 4827 N/Al 1.427|

Chromatogram Name KH-442 1A Hex-IPA 4-1 1ml-min-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [uV] | Area®s | Height® | Quantity | NTP | Resolution | Symmetry Factor | Wamning
1lunknown 9 | 1246 971216 30801] 9.260] 12539  n/A] 3864 7.075] 1.400)
unknown 9 | 1915 9517110f 214838 90.740] 87461]  N/A] 4887 N/A| 1.452|
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Channel & Peak Information Table
Chromatogram Mame

Sample Name
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14.0
Retention Time [min]

KH-372 rac 1C-3 H-IPA 7-1 1.0 mL-CH9

Channel Name 230.0nm

#IPuk MName | CH | tR [min] | Area [uV-sec] | Height [uV] | Area% Height%lQuantiw NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 | 10323 2315904 43922] 50227] 54391 /Al 857 4.477 1157
2unknown 9 | 17103 2294927 36830 49.773] 45600]  N/A] 1769 N/A 1.200

Chromatogram Mame KH-372 IC-3 H-IPA 7-1 1.0 mL-CH9

Sample Name

Channel Name 230.0nm

# | Peak Name | CH | R [min] | Area [iVsec] | Height [u] | Area% | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 10.153 40057814 787076] 87.720| 89.284 N/Al 913 4.738| 1.278]
Aunknown 9 | 16987 5607952 9as6ef 12280 10716]  n/A] 1926 N/A 1.208|
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Channel & Peak Information Table

Chromatogram Name KH-457 1G-3 rac Hex-IPA 4-1 1ml-min-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [iVsec] | Height [uV] | Area | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 9.645| 1710838 66590 49.925] 73479]  N/A] 3475) 6.083 1217
Junknown 9| 16714 1715978 24034 50075] 26521]  N/A] 1591 N/A 1.564]

Chromatogram Name KH-457 1G-3 Hex-IPA 4-1 1ml- min 2-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [1V:sec] | Height [uV] | Area% | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 9.580 13005867 509936] 86.521] 94.717] N/A] 3432 6.102] 1.335|
unknown 9 | 16732 2026171 28445 13.479] 5283  n/A] 1557 /A 1.504]
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Channel & Peak Information Table
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[min]

Chromatogram Name KH-456 rac IA Hex-IPA 4-1 1ml-min-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [V-sec] | Height [uV] | Areas | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 | 20187 2445404 43579 50070] 57350] N/l 3304 7.124 1.459]
Aunknown 9 | 31890 2438615 32408] 49.930f 42650  N/A] a55¢] N/A 1.375]

Chromatogram Name KH-456 IA Hex-IPA 4-1 1ml-min-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [uV'sec] | Height [uV] | Area® | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 | 20217 1411239 26070] 12.165] 20245]  nN/A| 3447) 6.788] 1.402

nknown 9 | 31812 10189133]  102704] 87.835] 79.755]  N/A] 3861 N/A] 2.232
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Channel & Peak Information Table
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Chromatogram Name KH-455 rac IA Hex-IPA 4-1 1ml-min-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [uV] | Area® | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 | 14833 12569690) 315278] 49.946] 60768]  n/A| 3585 8.787] 1.488]
Aunknown 9 | 26049 12597027} 203541] 50054 39.232] /A 4419 N/A 1.325]

Chromatogram Name KH-455 1A Hex-IPA 4-1 1ml-min—-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [uV-sec] | Height [uV] | Areat | Height’s | Quantity | NTP | Resolution | Symmetry Factor | Warning
1junknown 9 14.897 2354697} 58000] 14919 20968  N/A] 3430f 8.613 1.431
Yunknown 9 | 25958  13428185]  218607] 85.081] 79.0327]  n/Al 44a0f N/A 1.321
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Channel & Peak Information Table

Chromatogram Name KH-451 rac IA Hex-IPA 4-1 1ml-min-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [uV'sec] | Height [uV] | Areat | Height® | Quantity | NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 | 11307 8361203 232324] 48.539] 53310 /Al 2569 2.084) 1,624
2Aunknown 9 | 13.209 8864585]  203476] 51.461] 46.690) n/Al 2714 N/A 1.892]

Chromatogram Name KH-451 IA Hex-IPA 4-1 1ml-min—-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [uV] | Area% | Height's | Quantity | NTP | Resolution | Symmetry Factor | Warning
1Junknown 9 11.330 4135931 110807 89.499] 91155  N/Al 2433 2.091 1.630]
Yunknown 9 | 13458 485293 10752] 10501] esas]  n/Al 2302 N/A N/A
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[KH-450 rac IB H-IPA 4-1 1.0 mL - CH9

200000

100000

Intensity [uV]

24.0 26.0 28.0 30.0 32.0
Retention Time [min]

400000

3di: 17:83 er

200000

Intensity [pV]

28.0 30.0 32.0 34.0 36.0 38.0 40.0
Retention Time [min]

Channel & Peak Information Table

Chromatogram Name KH-450 rac 1B H-IPA 4-1 1.0 mL-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [v'sec] | Height [V | Areat | Heights | Quantity | NTP | Resolution | Symmetry Factor | Warning
tjunknown 9 23.963) 4717836 53748 48692 53169  nN/A] 1976 2.732) 2.357)
Unknown 9 | 30402 4971377 47341 s1.308] 48] w2241 N/A 2.154

Chromatogram Name KH-450 [B H-IPA 4-1 1.0 mL-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [1V] | Areat | Heights | Quantity | NTP | Resolution | sy y Factor | Warning
1unknown 9 | 23807 4343980 48228] 17.000] 18873]  n/A] 1985 2501 2,501
2unknown 9 | 29490 21074539 207315| 829100 81.127 n/al 2376 N/A 2.700
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[KH-449 rac 1B H-IPA 4-1 1.0 mL - CHS
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KH-449 1B H-IPA 4-1 1.0 mL - CHS

2
i i Wi — —_———

Chromatogram Name KH-449 rac IB H-IPA 4-1 1.0 mL-CH9

Sample Name

Channel Name 220.0nm

# | Peak Name | CH | tR [min] | Area [V:sec] | Height [uV] | Area% | Height% | Quantity | NTP | Resolution | Symmetry Factor | Warning
1|unknown 9 | 20329 6672880 100715 50.294] 55623 N/A| 2567 4.437 2.308|
2Junknown 9 | 28390 6594982 80354] 49.706] 44.377 N/A] 3104 N/A 2.054|

Chromatogram Name KH-449 1B H-IPA 4-1 1.0 mL-CH9

Sample Name

Channel Name 220.0nm

# I Peak Name | CH | tR [min] | Area [uV-sec] I Height [uV] | Area% | Height% | Quantity | NTP l Resolution | Symmetry Factor | Warning
1Junknown 9 | 20427 3383606 51457] 17.959] 21.757 N/A| 2528 4131 1.953
2Unknown 9 | 27947 15457285 185046] 82.041 78243  n/Al 3047 N/A 2.397]
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HGTK-CNO1-84-Rac-IA-H-IPA-7-1 - CH1

Intensity [pV]

A

20.0 30.0
Retention Time [min]

-CN01-84-Dr-1-IA-H-IPA-7-1 - CHS

2
z
5
=

20.0 30.0
Retention Time [min]

Intensity [pV]

20.0 30.0
Retention Time [min]

Channel & Peak Information Table

Chromatogram Name GTK-CNO1-84-Rac-lA-H-IPA-7-1-CH11

Sample Name

Channel Name 300.0nm

# | Peak Name [ cH ] tR [min] | Area [uv-sec] | Height (V] | Areats | Heights [ Quantity | NTP | Resolution [ Symmetry Factor | Waming
fnknown | 11 ] 16.769 4443007 113027 40088] 4680 /A 4725 3.047] 1.495

nknown [ 19.927 4442112 101063 40079 41600 n/A 5177 5247 1.431
Inknown 11 28519 1140863 17281] 10.293 7113 N/A 4786 9.955 1.223

4Jnknown 11 49,5794 1057382 10668  9.540) 4.391 N/A 5910 N/ A 1.209
Chromatogram Name GTK-CNO1-84-Dr—1-1A-H-IPA-7-1-CH9

Sample Name

Channel Name 350.0nm

# | Peak Name | CH | tR [min] | Area [uVsec] | Height [W] | Aread | Heights | Quantity | NTP | Resolution | Symmetry Factor | Waming
nknown 9 16.657) 4509171 11733 6715  8.631 N/ 4615 2.409 1.568)
Pnknown 9 19377 62638699 124207 93.285 91.369 NoA 3648 N/A um]
Chromatogram Name GTK-CNO1-84-Dr-2-1A-H-IPA-7-1-CH13

Sample Name

Channel Name 360.0nm

# [ Peak Name [ GH T 1R [min] | Area [uV-sec] | Heignt (V] | Areat [ Heights Jauantity | NTP ] Resolution | Symmetry Factor | Waming
nknown 13| 28480 1267203 20297] 12427 19.457] N/ 5077 9.502 1.464)
Anknown 13 48.947 8830060 84046 87573 80.545 N/A 5179 N.AI 1.398
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FGTK-CNO1-140 4th try -
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Channel & Peak Information Table

Chromatogram Name GTK-CNO1-140 4th try-CHY

Sample Name

Channel Name 368.0nm

# | Peak Name | CH | tR [min] | Area [V:sec] | Height [V] | Area | Heights | Quantity | NTP | Resolution | Symmetry Factor | Waming
Iinknown 9 18,784 2484774 62206 45344 51267 N/ 5723 4.369 1.738
Anknown 9 23562 2452809 52137 44761 42914 N/ 6282 6.955 1.48
Rnknown 9 33383 259431 4124 4734 3304 N/ 6606 9274 1.259
Linknown 9 51.940) 282802 2048  s.a61] 2429 N/ 7686 N/A 1.202

Chromatogram Mame GTK-CNO1-96-Dr—1 mjacr—CH39

Sample Name

Channel Name 315.0nm

# | Peak Mame | CH | tR [min] | Area [uV'sec] | Height (W] | Aread | Height' | Guantity | NTP | Resolution | Symmetry Factor | Waming
nknown 9 18.978 385423 10134 8351] 904 N/ 6359 4.349) 1434
Fnknown 9 23,530 4229912 92086 91649 90.084) N 6739 N/A 1.519

Chromatogram Name GTK-CNO1-96-Dr-2 minor-CH9

Sample Name

Channel Name 315.0nm

2| Peak Name | cH | tR [min] | Area [1V-sec) | Heignt [uv] | Area [ Heights [ Quantity | nre | » ion |5 Factor | Wamning
nknown 9 33349 2722855 a1701] 9980 13979 N 6470f 8.850) .34
Furknown | o | 51397 24561368 256631] s0020] ssozd  wA T4 A 1.209
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}GTK-CNO1-94-Rac - CHY

Intensity [pV]

20.0 22.0
Retention Time [min]

8c: 92:8 er

Intensity [pV]

20.0 22.0
Retention Time [min]

Channel & Peak Information Table

Chromatogram Name GTK-CNO1-94-Rac-CH9
Sample Name
Channel Name 318.0nm
# | Peak Name | CH | tR [min] | Area [uV:sec] | Height (V]| Area% | Height | Quantity | NTP | Resolution | Symmetry Factor | Waming
nknown 9 16715 10705070 289335 48.450] 55187 N/A 5051 5.875| 1554
AUnknown 9 23077 11389839 234945 51.550] 44.813 N/A 5627 N/A] 1.522
Chromatogram Name GTK-CNO1-94-Major—CH9
Sample Name
Channel Name 315.0nm
# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [iW] | Area® | Height’ | Quantity | NTP | Resolution | Symmetry Factor | Waming
1Inknown 9 17.063 2390130 63929 7688] 10208  n/A] 5006] 5471 1.379
nknown 9 | 2323  28699780]  sseese 92312] 89709  n/Al s064] N/A 1639
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HGTK-CNO1-95-Rac-1 - CH12)

Intensity [pV]

18.0 20.0 22.0 24.0 26.0
Retention Time [min]

-CN01-95-Dr-2-2 - CHS

Intensity [14V]

22.0 24.0 26.0
Retention Time [min]

Channel & Peak Information Table

Chromatogram Name GTK-CNO1-95-Rac-1-CH12

Sample Name

Channel Name 290.0nm

# | Peak Name | cH | tR [min] | Area [uV:sec] | Height (1] | Areat | Heights | Quantity | NTP | Resolution | Symmetry Factor | Waming
nknown 12 17.735 6011594 135797 50.514 5?.45d N/A 4122 7.407| 1.424)

Qunknown |12 27.349 5887965 100554 49.481] 4254 n/A 5341 N/A 1.339]

Chromatogram Name GTK-CNO01-95-Dr-2-2-CH9

Sample Name

Channel Name 315.0nm

# | Peak Name | CH | tR [min] | Area [1iv:sec] | Height [uV] | Areat | Heightt | Quantity | NTP | Resolution | s y Factor | Wamning

1unknown 9 17.623 2494376 59464) 9.661] 13593 n/A 4408 6.929| 1.431
nknown | 9 | 2671 23324737 37799¢] 90.339] s6.407]  n/A| 4635 /Al 1.639]
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Channel & Peak Information Table

Chromatogram Name GTK-CN01-86-Rac-Final 1-CH9

Sample Name

Channel Name 315.0nm

2 | Peak Name | CH | tR [min] | Area [uV-sec] | Height [uV] | Areat | Heights | Guantity | NTP | Resolution | Sy y Factor | Waming
Unknown 9 14,858 11715009 307338 43712] 52.163 N/ 3761 4,986 1.769
Aunknown 9 | 20374 12277969 2454739 45813 41664 N/ 4246] 2596 1.82()
Fnknown 9 | 23903 1428342 24474 5330  4.154 N/ 4226 14,040} 1.439
nknown 9 | 55409 1378964 11897 514 201 w5354 N/A 1305

Chromatogram Name GTK-CNO1-86-Dr—1-Major Pure IA-H-IPA-7-1-CH9

Sample Name

Channel Name 309.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [iV] | Areat | Heights | Quantity | NTP | Resolution | Symmetry Factor | Waming
Unknown 9 14064 6846661 202269 8742 14.047 N/ 4756 4276 1.431
Rnknown 9 | 20074 7147217¢]  1237674] 91.258] 85953 n/A 2755 N/A 1.833

Chromatogram Name GTK-CNO1-86-Dr-2 IA-H-IPA-T-1-CH9

Sample Name

Channel Name 315.0nm

& | Peak Name | GH | tR [min] | Area [uV-sec] | Height (V] | Areat | Heights | Quantity | NTP | Resolution | Symmetry Factor | Warning
nknown 9 | 2304 6374381 106684 10272] 20159  n/a] 4209 12454 1498
Rnknown g | 53987 55681354 422529 s9728] 79841]  w/A 4056] N/A 1.599
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EGTK-CNO1-97-Rac - CH1

Intensity [pV]

22.0 24.0 26.0
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8f’: 94:6 er
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22.0 24.0 26.0 28.0
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Channel & Peak Information Table

Chromatogram Name GTK-CNO1-97-Rac-CH11

Sample Name

Channel Name 340.0nm

# | Peak Name | CH | tR [min] | Area [uV:sec] | Height [V ]| Areat | Height' | Quantity | NTP | Resolution | Symmetry Factor | Waming
unknown 1 17.170 23233096 534907] 49516] 59.33¢] n/A 410 9.390) 1.871
Aunknown | 11| 2074 236872260 366585 50484 40664  nA| 5434 N/A 1.545

Chromatogram Name GTK-CNO1-97-Assy-CH9

Sample Name

Channel Name 315.0nm

# ] Peak Name | CH | tR [min] | Area [V-sec] | Height [uV] | Area% | Height’ | Quantity | NTP | Resolution | Sy y Factor | Warning
1nknown 9 | 17412 2208529 5143] 6046] 873  n/A| 422g 9.177 1.641
Anknown 9 | 29609 34321119 537181] 93954 o126  n/Al ss529 N/A 1.494
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HGTK-CNO1-93-Rac-H-IPA-9-1- IA0.5 - CHS

Intensity [uV]

-CNO01-93-Assy-H-IPA-9-1- 1A0.5 - CH10

8g’: 84:16 er

Intensity [pV]

30.0
Retention Time [min]

Channel & Peak Information Table

Chromatogram Name GTK-CMN01-93-Rac-H-IPA-9-1- IA0.5-CH9

Sample Name

Channel Name 360.0nm

# | Peak Name | cH | tR [min] | Area [uV:sec] | Height [1V] | Areat | Heightts | Quantity | NTP | Resolution | s y Factor | Waming
unknown | 9 | 22050 7831079 163288 s0764] so96]  N/A| 5975 9613 1.855
Anknown 9 | 35554 7595287] 112553 49.236] 40804  n/A 7199 N/A 1.566]

Chromatogram Name GTK-CNO1-93-Assy-H-IPA-9-1- IA0.5-CH10

Sample Name

Channel Name 315.0nm

# | Peak Name | CH | tR [min] | Area [uV-sec] | Height [uV] ] Area’ | Heightt | Quantity | NTP | Resolution | Symmetry Factor | Wamning
inknown | 10 ] 22060 9605867 207579 15577 24059  n/A 5926 8.536] 1875
Aunknown | 10| 3542 52060084 655194 84423 75041] /A s050f n A 2529
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X-ray Crystallographic Analysis

Compound (R)-3ga

Crystal data and structure refinement for CCDC 1966275

Identification code No02019-04-Higashida-1
Empirical formula Cs0H25NO4
Formula weight 463.51
Temperature/K 100.15

Crystal system orthorhombic
Space group P212121

a/A 9.01950(10)

b/A 13.04640(10)

c/A 19.72120(10)

a/® 90

B/° 90

y/° 90

Volume/A3 2320.63(3)

7 4

Pealeg/cm3 1.327

p/mm? 0.707

F(000) 976.0

Crystal size/mm3 0.218 x 0.15 x 0.11
Radiation CuKa (A = 1.54184)
20 range for data collection/° 8.126 to 151.788
Index ranges -11<h<11,-12<k<16,-20<1<24
Reflections collected 22800

Independent reflections 4768 [Rint = 0.0210, Rsigma = 0.0143]
Data/restraints/parameters 4768/0/327

Goodness-of-fit on F2 1.047

Final R indexes [I>=20 (D]  R: = 0.0244, wR2 = 0.0638

Final R indexes [all data] =~ Ri=0.0246, wRz = 0.0640

Largest diff. peak/hole / e A3 0.18/-0.16

Flack parameter -0.01(4)
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Compound (R,S)-8e

Crystal data and structure refinement for CCDC 2025416

Identification code
Empirical formula

Formula weight
Temperature/K

Crystal system

Space group

alA

b/A

/A

a/®

B/°

y/°

Volume/A3

Z

Pealeg/cm3

p/mm?

F(000)

Crystal size/mm3
Radiation

20 range for data collection/®
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [[>=20 (I)]
Final R indexes [all datal
Largest diff. peak/hole / e A3

Flack parameter

No02020-2-3
C23H24BrNOs
490.34

293(2)

monoclinic

C2

17.0200(4)
7.4729(2)
17.5569(4)

90

104.050(2)

90

2166.24(9)

4

1.503

2.932

1008.0

0.096 x 0.064 x 0.022
CuKa (A = 1.54184)
5.188 to 150.998

20ch<21,-9<k<9,-21<1<22

14364

4332 [Rint = 0.0339, Rsigma = 0.0358]

4332/1/284
1.100

R1 = 0.0293, wR2 = 0.0770
R1 = 0.0306, wR2 = 0.0776
0.38/-0.41

-0.023(13)
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