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I. General Information

Flash column chromatography was performed over silica gel (200-300
mesh) purchased from Qindao Puke Co. Lit,, China. All air or moisture
sensitive reactions were conducted in oven-dried glassware under nitrogen
atmosphere using anhydrous solvents. Anhydrous toluene, acetonitrile,
dichloromethane, chloroform, dimethyl sulfoxide and tetrahydrofuran were
purified by the Innovative® solvent purification system. Other anhydrous
solvents were purchased from J&K Scientific. 'H, C, and F NMR spectra
were collected on a Bruker AV 400 MHz NMR spectrometer using residue
solvent peaks as an internal standard (H NMR: CDCls at 7.26 ppm,
de-Acetone at 2.05 ppm; *C NMR: CDCls at 77.15 ppm, de-Acetone at 206.00
ppm). Mass spectra were collected on an Agilent GC/MS 5975C system, a
MALDI Micro MX mass spectrometer, or an API QSTAR XL System. The
X-ray data was collected by Xcalibur, Sapphire3, Gemini ultra diffractometer

and SuperNova, Dual, Cu at home/near, Atlas diffractometer.
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II. Preparation of Substrates 1

Substrates 1a-1r were synthesized according to the literature procedure.!!
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General Procedure A: Preparation of N-Boc amides 1a-11, 1r
DMAP (10.0 mol%) O
DCC (1.5 equiv _R2
R'—=——COOH + R2-NH, ( ) /N
DCM, 0 °C-rt, overnight R H
S1
(Boc),0 (1.0 equiv) e}
NaH (2.0 equiv) /J\ R2
THF, 0 °C-tt, ovemnight 2
R Boc
1a-1l, 1r

To a solution of amines (10.0 mmol, 1.0 equiv), propiolic acids (12.0 mmol,

[1] S. Azeez, P. Sureshbabu, S. Sabiah and J. kandasamy, Org. Biomol. Chem.,
2022, 20, 2048-2053.
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1.2 equiv) in CH2Cl2 (20 mL) was dropwise added a solution of DCC (3.09 g,
15.0 mmol, 1.5 equiv) and DMAP (0.12 g, 1.0 mmol, 0.1 equiv) in CH2Cl> (20
mL). The resulting mixture was stirred at room temperature for overnight.
Then the crude mixture was filtered and washed with CH:Cl.. The combined
organic phase was concentrated under reduced pressure to give a residue
which was purified by a silica gel column chromatography (petroleum ether /
EtOAc =10:1) to give product amines S1.

Under N2 at 0 °C, to a round-bottom flask charged with the amines (5.0
mmol, 1.0 equiv.) and THF (20 mL) was added with NaH (0.40 g, 10.0 mmol,
2.0 equiv.). The mixture was allowed to stir at 0 °C for 30 min before it was
added (Boc):O (2.18 g, 10.0 mmol, 2.0 equiv.). The resulting mixture was
warmed up to room temperature and kept stirring for overnight. Then the
reaction was quenched with aqueous NH4Cl solution (20 mL) and extracted
with ethyl acetate (10 mL x 3). The combined organic layers were washed with
brine water (20 mL), dried over anhydrous Na:50Os, and concentrated under
reduced pressure. The residue was purified by silica gel column
chromatography (petroleum ether/EtOAc = 50:1) to afford the desired

propargylic amides 1a-11, 1r.

1a
tert-Butyl benzyl(3-phenylpropioloyl)carbamate (la) was prepared
according to the General Procedure A as a white solid (chromatography
eluent: petroleum ether/EtOAc = 50:1) in 49% yield (0.82 g).
H NMR (400 MHz, CDCls) 6 7.61-7.55 (m, 2H), 7.45-7.22 (m, 8H), 4.96 (s, 2H),
1.46 (s, 9H) ppm.
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tert-Butyl (3-methylbenzyl)(3-phenylpropioloyl)carbamate (1b) was
prepared according to the General Procedure A as a white solid
(chromatography eluent: petroleum ether/EtOAc = 50:1) in 64% yield (1.20 g).
'H NMR (400 MHz, CDCls) 6 7.63-7.55 (m, 2H), 7.47-7.33 (m, 3H), 7.21 (t, | =
7.5 Hz, 1H), 7.16-7.10 (m, 2H), 7.07 (d, ] = 7.4 Hz, 1H), 4.93 (s, 2H), 2.33 (s, 3H),
1.48 (s, 9H) ppm.
3C NMR (100 MHz, CDCls) 6 153.9, 151.8, 138.0, 137.2, 132.6, 130.2, 128.6,
128.5,128.2,128.1, 124.9, 120.6, 93.1, 84.1, 83.4, 47.2, 27.9, 21.4 ppm.
HRMS (ESI) m/z: [M + H]* caled for C22H2sNOs: 350.1756; found: 350.1757.

1c

tert-Butyl (3-fluorobenzyl)(3-phenylpropioloyl)carbamate (1c) was
prepared according to the General Procedure A as a white solid
(chromatography eluent: petroleum ether/EtOAc = 50:1) in 40% yield (0.70 g).
'H NMR (400 MHz, CDCls) d 7.62-7.55 (m, 2H), 7.46-7.35 (m, 3H), 7.32-7.24 (m,
1H), 7.14-7.08 (m, 1H), 7.04 (d, ] = 9.7, Hz, 1H), 6.96 (td, 1 =2.3 Hz, ].= 8.4 Hz,
1H), 4.95 (s, 2H), 1.49 (s, 9H) ppm.
3C NMR (100 MHz, CDCls) 6 162.7 (d, ] = 245.0 Hz), 153.8, 151.5, 139.7 (d, | =
8.0 Hz) 132.5, 130.3, 129.9 (d, | = 8.0 Hz), 128.5, 1234 (d, ] = 3.0 Hz), 1204,
114.7(d, ] = 21.0 Hz), 114.3 (d, | = 21.0 Hz), 93.5, 84.4, 83.2, 46.7 (d, | = 2.0 Hz),
27.9 ppm.
F NMR (300 MHz, CDCL)  -113.07 ppm.

HRMS (ESI) m/z: [M + H]* caled for CaiH21FNOs: 354.1505; found 354.1496.
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tert-Butyl (3-phenylpropioloyl)(4-(trifluoromethoxy)benzyl)carbamate
(1d) was prepared according to the General Procedure A as a white solid
(chromatography eluent: petroleum ether/EtOAc = 50:1) in 69% yield (1.40 g).
'H NMR (400 MHz, CDCls) d 7.62-7.55 (m, 2H), 7.46-7.34 (m, 5H), 7.16 (d, ]
=8.1 Hz, 2H), 4.95 (s, 2H), 1.49 (s, 9H) ppm.
3C NMR (100 MHz, CDCls) o 153.8, 151.6, 148.5, 136.0, 132.6, 130.4, 129.5,
128.5,120.9, 120.5 (q, ] = 225.4 Hz), 119.1, 93.5, 84.5, 83.3, 46.5, 27.9 ppm.
YF NMR (300 MHz, CDCls) o -57.88 ppm.
HRMS (ESI) m/z: [M + HJ* calcd for C22H21FsNOa: 420.1422; found: 420.1417.
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tert-Butyl (3,4-dichlorobenzyl)(3-phenylpropioloyl)carbamate (1e) was
prepared according to the General Procedure A as a white solid
(chromatography eluent: petroleum ether/EtOAc = 50:1) in 42% yield (0.85 g)
'H NMR (400 MHz, CDCls) & 7.62-7.55 (m, 2H), 7.48-7.41 (m, 2H), 7.41-7.35 (m,
3H), 7.19 (dd, J1=2.0 Hz, J.=8.2 Hz, 1H), 4.89 (s, 2H), 1.51 (s, 9H) ppm.
3C NMR (100 MHz, CDCls) o 153.7, 151.4, 137.4, 132.5, 132.4, 131.5, 130.4,
130.3, 130.1, 128.5, 127.5, 120.4, 93.8, 84.7, 83.1, 46.1, 27.9 ppm.
HRMS (ESI) m/z: [M + H]J* calcd for C21H20CLNOs: 404.0820; found: 404.0826.
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tert-Butyl (benzo[d][1,3]dioxol-5-ylmethyl)(3-phenylpropioloyl)carba-
mate (1f) was prepared according to the General Procedure A as a white solid
(chromatography eluent: petroleum ether/EtOAc = 50:1) in 39% yield (0.73 g).
'H NMR (400 MHz, CDCls) d 7.61-7.54 (m, 2H), 7.46-7.33 (m, 3H), 6.90-6.80 (m,
2H), 6.74 (d, ] = 8.0 Hz, 1H), 5.93 (s, 2H), 4.85 (s, 2H), 41.51 (s, 9H) ppm.
3C NMR (100 MHz, CDCls) 6 153.8, 151.7, 147.6, 146.9, 132.5, 131.0, 130.2,
128.5, 121.7, 120.6, 108.8, 108.0, 100.9, 93.1, 84.2, 83.4, 47.0, 28.0 ppm.
HRMS (ESI) m/z: [M + Na]* calcd for C22H1NNaOs: 402.1318.; found: 402.1309.

tert-Butyl (naphthalen-1-ylmethyl)(3-phenylpropioloyl)carbamate (1g)
was prepared according to the General Procedure A as a white solid
(chromatography eluent: petroleum ether/EtOAc = 50:1) in 50% yield (0.97 g).
'H NMR (400 MHz, CDCls) & 8.10-8.03 (d, ] =8.3 Hz, 1H), 7.88 (d, ] =79 Hz,
1H), 7.77 (d, ] = 8.2 Hz, 1H), 7.64-7.48 (m, 4H), 7.47-7.34 (m, 4H), 7.31 (d, ] =7.1
Hz, 1H), 5.49 (s, 2H), 1.40 (s, 9H) ppm.
3C NMR (100 MHz, CDCls) 6 153.9, 151.9, 133.6, 132.6, 132.3, 130.8, 130.3,
128.7, 128.5, 127.7, 126.2, 125.7, 125.2, 123.3, 122.8, 120.5, 93.1, 84.2, 83.3, 44.9,
27.8 ppm.
HRMS (ESI) m/z: [M + Na]* caled for CxsH2sNNaOs: 408..1576.; found:
408.1571.
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tert-Butyl (furan-2-ylmethyl)(3-phenylpropioloyl)carbamate (1h) was
prepared according to the General Procedure A as a white solid
(chromatography eluent: petroleum ether/EtOAc = 50:1) in 88% yield (1.60 g).
'H NMR (400 MHz, CDCls)  7.61-7.55 (m, 2H), 7.46-7.32 (m, 4H), 6.34-6.26 (m,
2H), 4.96 (s, 2H), 1.55 (s, 9H) ppm.
3C NMR (100 MHz, CDCls) o 153.4, 151.4, 150.5, 141.9, 132.6, 130.3, 128.5,
120.6, 110.3, 108.5, 93.2, 84.3, 83.3, 40.3, 27.9 ppm.
HRMS (ESI) m/z: [M + Na]*calcd for CisHisNNaOs: 348.1212; found 348.1204.
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tert-Butyl (3-phenylpropioloyl)(thiophen-2-ylmethyl)carbamate was
prepared according to the General Procedure A as a white solid
(chromatography eluent: petroleum ether/EtOAc = 50:1) in 34% yield (0.60 g).
'H NMR (400 MHz, CDCls) 6 7.62-7.54 (m, 2H), 7.46-7.32 (m, 3H), 7.22 (dd, 1 =
1.1 Hz, J»=5.1 Hz, 1H), 7.11 (d, ] = 3.3 Hz, 1H), 6.98-6.91 (m, 1H), 5.10 (s, 2H),
1.58 (s, 9H) ppm.
3C NMR (100 MHz, CDCls) 6 153.5, 151.3, 138.8, 132.6, 130.3, 128.5, 127.9,
126.5, 125.6, 120.6, 93.4, 84.6, 83.4, 41.9, 28.2 ppm.
HRMS (ESI) m/z: [M + NaJ* caled for CisHi\NNaOsS: 364.0984; found:
364.0974.
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tert-Butyl (4-methylphenethyl)(3-phenylpropioloyl)carbamate (1j) was
prepared according to the General Procedure A as a white soild
(chromatography eluent: petroleum ether/ EtOAc = 50:1) in 44% total yield
0.79 g).
1H NMR (400 MHz, CDCls) & 7.62-7.56 (m, 2H), 7.47-7.34 (m, 3H), 7.18-7.08 (m,
4H), 4.00-3.91 (m, 2H), 2.91-2.82 (m, 2H), 2.32 (s, 3H), 1.52 (s, 9H) ppm.
3C NMR (100 MHz, CDCls) o 153.7, 151.7, 135.9, 135.3, 132.5, 130.2, 129.2,
128.9, 128.5, 120.7, 92.6, 83.8, 83.6, 46.0, 34.2, 27.9, 21.0 ppm.
HRMS (ESI) m/z: [M + Na]* caled for C2sH2sNNaOs: 386.1732; found: 386.1728.

1k

tert-Butyl butyl(3-phenylpropioloyl)carbamate (1k) was prepared
according to the General Procedure A as a white oil (chromatography eluent:
petroleum ether/ EtOAc = 50:1) in 83% total yield (1.50 g).
'H NMR (400 MHz, CDCls) d 7.52 (d, ] = 8.1 Hz, 2H), 7.41-7.27 (m, 3H), 3.70 (t,
] =7.5Hz, 2H), 1.51 (s, 9H), 1.48-1.45 (m, 2H), 1.36-1.24 (m, 2H), 0.89 (t, ] =7.3
Hz, 3H) ppm.
3C NMR (100 MHz, CDClIs)  153.5, 151.8, 132.3, 123.0, 128.3, 120.5, 92.1, 83.5,
44.0, 30.3, 27.8,27.2,19.9, 13.6 ppm.
HRMS (ESI) m/z: [M + Na]* caled for CsH2sNNaOs: 324.1576; found: 324.1569.
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11

tert-Butyl phenyl(3-phenylpropioloyl)carbamate (11) was prepared
according to the General Procedure A as a white oil (chromatography eluent:
petroleum ether/ EtOAc =50:1) in 61% total yield (0.98 g).
H NMR (400 MHz, CDCls) d 7.50-7.29 (m, 8H), 7.28-7.20 (m, 2H), 1.46 (s, 9H)
ppm.
3C NMR (100 MHz, CDCls) 6 153.6, 151.2, 138.0, 132.8, 130.5, 129.1, 128.6,
128.5, 128.4, 120.1, 93.8, 84.0, 83.1, 27.8 ppm.
HRMS (ESI) m/z: [M + Na]* caled for C20H1sNNaOs: 324.1263; found: 344.1257.

(0]
Boc

1r

tert-Butyl benzyl(propioloyl)carbamate (11) was prepared according to
the General Procedure A as a white oil (chromatography eluent: petroleum
ether/ EtOAc =50:1) in 20% total yield (0.26 g).
'H NMR (400 MHz, CDCls) d 7.35-7.22 (m, 5H), 4.90 (s, 2H), 3.41 (s, 1H), 1.47
(s, 9H) ppm.
3C NMR (100 MHz, CDCls) & 152.9, 151.5, 136.8, 128.4, 127.8(2C), 127.5, 84.8,
82.3,47.1,27.8 ppm.
HRMS (ESI) m/z: [M + Na]* calcd for CisHiz7NNaOs: 282.1106; found: 282.1101.

tert-Butyl phenyl(propioloyl)carbamate (1s) was prepared according to
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the General Procedure C as a white solid (chromatography eluent: petroleum
ether/ EtOAc = 50:1) in 32% total yield (0.62 g).

1H NMR (400 MHz, CDCL) & 7.45-7.34 (m, 3H), 7.19-7.12 (m, 2H), 3.35 (s, 1H),
1.44 (s, 9H) ppm.

3C NMR (100 MHz, CDCls) 6 152.6, 151.2, 137.0, 129.1 (2C), 128.6, 128.2, 84.6,
82.5,27.7 ppm.

HRMS (ESI) m/z: [M + Na]* caled for CiaHisNNaOs: 268.0950; found: 268.0951.

0]
%NM
Boc
1t

tert-Butyl butyl(propioloyl)carbamate (1t) was prepared according to
the General Procedure C as a white oil (chromatography eluent: petroleum
ether/ EtOAc = 50:1) in 39% total yield (0.71 g).
H NMR (400 MHz, CDCls) 0 3.63 (t, | = 7.2 Hz, 2H), 3.34 (s, 1H), 1.50 (s, 9H)
1.49-1.43 (m, 2H), 1.31-1.15 (m, 2H), 0.86 (t, ] = 7.2 Hz, 3H) ppm.
3C NMR (100 MHz, CDCls) d 152.6, 151.6, 84.3, 81.5, 43.9, 30.2, 28.3, 27.7, 19.8,
13.6 ppm.

HRMS (ESI) m/z: [M + Na]*calcd for Ci2H19NNaOs: 248.1263; found: 248.1260.
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General Procedure B: Preparation of N-Boc amides 1m-1q.

©/\NH2 . — coon DCC (1.5 equiv) J\ .
DCM,0 °C-rt, overnight
PdCIy(PPhj3), (2.0 mol%) (Boc),0 (1.0 equiv)
Cul (4.0 mol%) = l}l/\© NaH (2.0 equiv) /\©
THF/Et3N, 80 °C, 5 h @ H THF, 0 °C-rt, overnight Boc

S3 1m-1q

To a solution of phenylmethanamine (1.07 g, 10.0 mmol, 1.0 equiv),
propiolic acid (0.84 g, 12.0 mmol, 1.2 equiv) in CH2Cl2 (20 mL) was dropwise
added a solution of DCC (3.09 g, 15.0 mmol, 1.5 equiv) and DMAP (0.12 g, 1.0
mmol, 0.1 equiv) in CH2Clz (20 mL). The resulting mixture was stirred at room
temperature for overnight. Then the crude mixture was filtered and washed
with CH:CL. The combined organic phase was concentrated under reduced
pressure to give a residue which was purified by a silica gel column
chromatography (petroleum ether / EtOAc = 10:1) to give product S2 as a
white solid (1.30 g, 82%).

To a solution of N-benzylpropiolamide S2 (1.27 g, 8.0 mmol, 1.2 equiv),
Cul (60.8 mg, 0.32 mmol, 4 mol %) and Pd(PPhs)s (184.89 mg, 0.16 mmol, 2.0
mol %) were mixed in THF/EtsN (v/v =1:1, 20 mL) was added aryl iodides (9.6
mmol, 1.2 equiv). The mixture was stirred at room temperature overnight.
The reaction mixture was diluted with H2O and extracted with EtOAc (10 mL
% 3) .The combined organic layers were dried with anhydrous Na25O: and
filtered, and the solvent was removed under reduced pressure. The resulting
crude product was purified by column chromatography on silica gel to
provide the desired product N-benzyl-3-arylpropiolamides S3.

Under N2 at 0 °C, to a solution of N-benzyl-3-arylpropiolamide S3 (3.0
mmol, 1.0 equiv.) in THF (9.0 mL) was added NaH (0.24 g, 6.0 mmol, 2.0
equiv). The mixture was allowed to stir at 0 °C for 30 min before it was added
(Boc)20 (1.31 g, 6.0 mmol, 1.0 equiv.). Then, the resulting mixture was warm
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up to room temperature and kept stirring for overnight. Then the reaction was
quenched with aqueous NHiCl solution (10 mL) and extracted with ethyl
acetate (10 mL x 3). The combined organic layers were washed with water (10
mL x 2), dried over anhydrous Na:SOs, and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography

(petroleum ether/EtOAc = 50:1) to afford the desired N-Boc amides 1m-1q.

OMe
1m

tert-Butyl benzyl(3-(2-methoxyphenyl)propioloyl)carbamate (1m) was
prepared according to the General Procedure B as a yellow soild
(chromatography eluent: petroleum ether/EtOAc = 80:1) in 57% total yield
(0.58 g).
'H NMR (400 MHz, CDCls) o 7.52 (d, ] = 7.4 Hz, 1H), 7.42-7.22 (m, 6H),
6.97-6.85 (m, 2H), 4.97 (s, 2H), 3.85 (s, 3H), 1.46 (s, 9H) ppm.
3C NMR (100 MHz, CDCls) o 161.1, 154.0, 151.7, 137.3, 134.5, 131.9, 128.2,
127.8,127.2,120.4, 110.7, 109.7, 90.3, 87.1, 83.9, 55.6, 47.2, 27.7 ppm.
HRMS (ESI) m/z: [M + Na]* calcd for C22H2sNNaOs: 388.1515; found: 388.1515.

Cl é I
Boc

1n
tert-Butyl benzyl(3-(3-chlorophenyl)propioloyl)carbamate (In) was
prepared according to the General Procedure B as a yellow soild
(chromatography eluent: petroleum ether/EtOAc = 80:1) in 58% total yield
(0.65 g).
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H NMR (400 MHz, CDCls) & 7.55 (s, 1H), 7.50-7.43 (m, 1H), 7.42-7.36 (m, 1H),
7.35-7.22 (m, 6H), 4.95 (s, 2H), 1.47 (s, 9H) ppm.

3C NMR (100 MHz, CDCls) d 153.6, 151.6, 137.1, 134.4, 132.1, 130.6, 130.5,
129.8, 128.4, 127.8, 127.4, 122.3, 91.4, 84.3, 84.0, 47.2, 27.9 ppm.

HRMS (ESI) m/z: [M + NaJ* caled for CaiH20CINNaOs: 392.1020; found:
392.1022.

F 10

tert-Butyl benzyl(3-(4-fluorophenyl)propioloyl)carbamate (1lo) was
prepared according to the General Procedure B as a yellow soild
(chromatography eluent: petroleum ether/EtOAc = 80:1) in 57% total yield
(0.98 g).
'H NMR (400 MHz, CDCls) d 7.63-7.54 (m, 2H), 7.34-7.23 (m, 5H), 7.07 (t, ] =
8.6 Hz, 2H), 4.95 (s, 2H), 1.46 (s, 9H) ppm.
3C NMR (100 MHz, CDCls) & 163.7 (d, ] = 252.0 Hz), 153.8, 151.7, 137.2, 134.9
(d, ] = 8.0 Hz), 128.4, 127.8, 127.4, 116.7 (d, ] = 4.0 Hz), 116.0 (d, ] = 22.2 Hz),
92.2,84.1,83.3,47.2, 27.9 ppm.
F NMR (300 MHz, CDCls) 6 -107.08 ppm.
HRMS (ESI) m/z: [M + Na]* caled for CaH2FNNaOs: 282.1106; found:
282.1101.

MeO 1p

tert-Butyl benzyl(3-(4-methoxyphenyl)propioloyl)carbamate (1p) was

S14



prepared according to the General Procedure B as a yellow soild
(chromatography eluent: petroleum ether/EtOAc = 80:1) in 38% total yield
(0.38 g).

'H NMR (400 MHz, CDCls) 0 7.54 (d, | = 8.8 Hz, 2H), 7.36-7.22 (m, 5H), 6.88 (d,
J=8.8 Hz 2H), 4.96 (s, 2H), 3.83 (s, 3H), 1.47 (s, 9H) ppm.

3C NMR (100 MHz, CDCls) o 161.3, 154.2, 151.8, 137.4, 134.6, 128.3, 127.8,
127.3,114.2,112.4, 94.1, 83.9, 83.0, 55.3, 47.2, 27.9 ppm.

HRMS (ESI) m/z: [M + Na]* caled for C22H2sNNaOs: 388.1515; found: 388.1516.

0
= "N"Pn
0] |
< Boc
o}
1q

tert-Butyl  (3-(benzold][1,31dioxol-5-yl)propioloyl)(benzyl)carbamate
(1q) was prepared according to the General Procedure B as a white soild
(chromatography eluent: petroleum ether/EtOAc = 80:1) in 47% total yield
(0.54 g).
'H NMR (400 MHz, CDCls) d 7.33-7.21 (m, 5H), 7.16 (dd, i =1.4 Hz, ].=8.0 Hz
1H), 7.01 (d, ] = 1.3 Hz, 1H), 6.79 (d, ] = 8.1 Hz, 1H), 6.01 (s, 2H), 4.95 (s, 2H),
1.46 (s, 9H) ppm.
3C NMR (100 MHz, CDCls) o 154.0, 151.8, 149.7, 147.5, 137.3, 128.5, 128.3,
127.7,127.3,113.6, 112.3, 108.7, 101.6, 93.7, 84.0, 82.4, 47.2, 27.9 ppm.
HRMS (ESI) m/z: [M + Na]*calcd for C22H21NNaOs: 402.1318; found: 402.1312.
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III. Synthesis of Oxazolidin-2,4-Diones Compounds 2-3

General Procedure C: The Synthesis of Oxazolidin-2,4-Diones 2a-2r.
PdCl,(dppf) (10 mol%)

O Na,CO; (2.0 equiv) R2 5
/J\N,Boc CuBr; (3.0 equiv) \Njg:< r
= -

R R2 MeCN, 40 °C, 12 h J R

1 2a-2r

Under N2atmosphere, to a solution of N-Boc amides (0.3 mmol, 1.2 equiv),
CuBr2 (201.0 mg, 0.9 mmol, 3.0 equiv), Na2COs (63.4 mg, 0.6 mmol, 2.0 equiv)
and) in MeCN (3 mL) was added PdCl(dppf) (21.9 mg, 0.03 mmol, 10 mol%).
Then the reaction mixture was heated to 40 °C on an oil bath and stirred at 40
°C for 12 h. The reaction mixture was diluted with H-O (10 mL) and extracted
with EtOAc (5 mL x 3). The combined organic layers were washed with water,
birne, dried over anhydrous Na250s and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography
(petroleum ether/ethyl acetate = 20: 1) to afford the desired

oxazolidin-2,4-diones 2a-2r.

)
Br
PPty
Ph
7
2a
(E)-3-Benzyl-5-(bromo(phenyl)methylene)oxazolidine-2,4-dione (2a)
was prepared according to the General Procedure C as a white solid

(chromatography eluent: petroleum ether/EtOAc = 20:1) in 87% yield (93.0

mg).
H NMR (400 MHz, CDCls) 0 7.73-7.67 (m, 2H), 7.50-7.46 (m, 2H), 7.45-7.41 (m,
3H), 7.40-7.34 (m, 3H), 4.79 (s, 2H) ppm.
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3C NMR (100 MHz, CDCls) & 159.9, 150.3, 135.3, 134.2, 134.1, 130.9, 129.9,
129.1,128.9, 128.7, 128.5, 114.6, 44.1 ppm.

HRMS (ESI) m/z: [M + Na]' caled for CiyHi2BrNNaOs: 379.9899; found:
379.9908.

@)
Me\OAN ngfr
o//\\o Ph
2b
(E)-5-(Bromo(phenyl)methylene)-3-(3-methylbenzyl)oxazolidine-2,4-di-

one (2b) was prepared according to the General Procedure C as a white solid
(chromatography eluent: petroleum ether/EtOAc = 20:1) in 81% yield (90.2
mg).
'H NMR (400 MHz, CDCls) d 7.74-7.66 (m, 2H), 7.47-7.39 (m, 3H), 7.30-7.21 (m,
3H), 7.18-7.11 (m, 1H), 4.75 (s, 2H), 2.35 (s, 3H) ppm.
3C NMR (100 MHz, CDCls) 8 159.9, 150.3, 138.7, 135.3, 134.1, 130.9, 129.8 (2C),
129.7,129.4, 128.8, 128.4, 126.1, 114.5, 44.1, 21.3 ppm.
HRMS (ESI) m/z: [M + HJ* caled for CisHi1sBrNOs: 372.0235; found: 388.0226.

O
F Br
1ep e
O)\o Ph
2c
(E)-5-(Bromo(phenyl)methylene)-3-(3-fluorobenzyl)oxazolidine-2,4-dio-
ne (2c) was prepared according to the General Procedure C as a white solid
(chromatography eluent: petroleum ether/EtOAc = 20:1) in 80% yield (87.9
mg).
'H NMR (400 MHz, CDCls) & 7.75-7.65 (m, 2H), 7.50-7.39 (m, 3H), 7.37-7.29 (m,
1H), 7.28-7.21 (m, 1H), 7.21-7.14 (m, 1H), 7.04 (td, J: = 2.2 Hz, ]. = 8.4 Hz, 1H),

517



4.77 (s, 2H) ppm.

13C NMR (100 MHz, CDCls) 0 162.8 (d, ] = 245.0 Hz), 159.8, 150.2, 136.3 (d, | =
7.0 Hz), 135.2, 134.0, 131.0, 130.5 (d, ] = 8.0 Hz), 129.9, 128.6, 124.6 (d, ] = 3.0
Hz), 116.0 (d, ] =2.2 Hz), 115.7 (d, ] =2.0 Hz), 115.1, 43.5 (d, ] = 14.7 Hz) ppm.
F NMR (300 MHz, CDCls) 6 -111.81 ppm.

HRMS (ESI) m/z: [M + HJ* calcd for Ci7H12BrFNOs: 375.9984; found: 375.9989.

o)
Br
/@/\N .
F4CO o)\ o Ph
2d

(E)-5-(Bromo(phenyl)methylene)-3-(4-(trifluoromethoxy)benzyl)oxazoli
-dine-2,4-dione (2d) was prepared according to the General Procedure C as a
white solid (chromatography eluent: petroleum ether/EtOAc = 20:1) in 86%
yield (114.2 mg).

'H NMR (400 MHz, CDCls) d 7.76-7.66 (m, 2H), 7.55-7.48 (m, 2H), 7.43-7.38 (m,
3H), 7.24-7.16 (m, 2H), 4.79 (s, 2H) ppm.

3C NMR (100 MHz, CDCls) o 159.8, 150.1, 149.3, 135.2, 134.0, 132.8, 131.1,
130.8, 129.8, 128.5, 121.4, 120.3 (q, ] = 256.0 Hz), 115.1, 43.2 ppm.

F NMR (100 MHz, CDCls) 6 -57.84 ppm.

HRMS (ESI) m/z: [M + H]* calcd for CisHi2BrFsNOa: 441.9902; found: 441.9894.

O
Clﬁ"‘ J$;<Br
. O)\o Ph
2e
(E)-5-(Bromo(phenyl)methylene)-3-(3,4-dichlorobenzyl)oxazolidine-2,4-

dione (2e) was prepared according to the General Procedure C as a white

solid (chromatography eluent: petroleum ether/EtOAc = 20:1) in 82% yield

518



(104.7 mg).

'H NMR (400 MHz, CDCls) & 7.75-7.67 (m, 2H), 7.56 (d, ] = 2.0 Hz, 1H),
7.48-7.39 (m, 4H), 7.31 (d, J1=2.0 Hz, ].=8.2 Hz, 1H), 4.74 (s, 2H) ppm.

3C NMR (100 MHz, CDCls) d 159.6, 150.0, 135.1, 134.0, 133.9, 133.0, 132.9,
131.0, 131.0, 130.8, 129.8, 128.4 (2C), 115.3, 42.8 ppm.

HRMS (ESI) m/z: [M + H]J" caled for CisHuBrCLNOs: 425.9299; found:
425.9290.

0]
LT <
o) )\o Ph
(0]
2f

(E)-3-(Benzold][1,3]dioxol-5-ylmethyl)-5-(bromo(phenyl)methylene)ox-
azolidine-2,4-dione (2f) was prepared according to the General Procedure C
as a white solid (chromatography eluent: petroleum ether/EtOAc = 20:1) in 83%
yield (99.3 mg).

'H NMR (400 MHz, CDCls) d 7.74-7.65 (m, 2H), 7.47-7.39 (m, 3H), 6.99-6.92 (m,
2H), 6.81-6.74 (m, 1H), 5.95 (s, 2H), 4.69 (s, 2H) ppm.

3C NMR (100 MHz, CDCls) o 160.4, 151.3, 147.9, 147.7, 136.8, 133.0, 130.3,
129.8, 128.8, 127.8, 123.5, 122.5, 109.2, 108.4, 101.2, 43.6 ppm.

HRMS (ESI) m/z: [M + Na]* caled for CiyH12BrNNaOs: 423.9797; found:
423.9788.

0
Br
1-Np/\;f$;<
Ph
e

29
(E)-5-(Bromo(phenyl)methylene)-3-(naphthalen-1-ylmethyl)oxazolidin-

e-2,4-dione (2g) was prepared according to the General Procedure C at 0.2
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mmol as a white solid (chromatography eluent: petroleum ether/EtOAc = 20:1)
in 63% yield (50.2 mg).

'H NMR (400 MHz, CDCls) d 8.36 (d, ] = 8.8 Hz, 1H), 7.88 (t, ] = 8.4 Hz, 2H),

7.73 (d, ] =7.2 Hz, 1H), 7.72-7.65 (m, 2H), 7.64-7.58 (m, 1H), 7.57-7.44 (m, 2H),

7.44-7.36 (m, 3H), 5.26 (s, 2H) ppm.

3C NMR (100 MHz, CDCls) 6 160.6, 151.3, 136.8, 133.7, 132.9, 131.0, 130.3,

129.8, 129.3, 129.1, 128.8, 128.7, 128.2, 126.8, 126.0, 125.2, 123.6, 123.1, 41.7 ppm.

HRMS (ESI) m/z: [M + Nal* caled for CaiHuBrNNaOs: 429.9961; found:

430.0063.

O
\ ! O//\\o Ph
2h

(E)-5-(Bromo(phenyl)methylene)-3-(furan-2-ylmethyl)oxazolidine-2,4-d
-ione (2h) was prepared according to the General Procedure C at 0.2 mmol as
a white solid (chromatography eluent: petroleum ether/EtOAc = 20:1) in 71%
yield (49.0 mg).

'H NMR (400 MHz, CDCls) 6 7.78-7.65 (m, 2H), 7.49-7.35 (m, 4H), 6.46 (d, ] =
3.2 Hz, 1H), 6.37-6.32 (m, 1H), 4.82 (s, 2H) ppm.

3C NMR (100 MHz, CDCls) o 159.5, 149.9, 147.0, 143.2, 135.2, 134.1, 130.9,
129.9, 128.5, 114.9, 110.7, 110.3, 36.6 ppm.

HRMS (ESI) m/z: [M + Na]* caled for CisHioBrNNaOs: 379.9691; found:
369.9697.

0]

Br
2i
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(E)-5-(Bromo(phenyl)methylene)-3-(thiophen-2-ylmethyl)oxazolidine-2,
4-dione (2i) was prepared according to the General Procedure C as a white
solid (chromatography eluent: petroleum ether/EtOAc = 20:1) in 79% yield
(86.2 mg).

'H NMR (400 MHz, CDCls) 6 7.75-7.65 (m, 2H), 7.46-7.38 (m, 3H), 7.29 (dd, |: =
1.2 Hz, J=5.2 Hz, 1H), 7.21 (d, ] = 3.2 Hz, 1H), 7.01-6.97 (m, 1H), 4.97 (s, 2H)
ppm.

3C NMR (100 MHz, CDClIs) 6 159.4, 149.9, 135.2, 134.0, 130.9, 129.9 (2C), 129.0,
128.5,127.1, 126.9, 114.9, 38.0 ppm.

HRMS (ESI) m/z: [M + Na]* caled for CisHioBrNNaOsS: 385.9463; found:
385.9469.

Me
0]
Br
N _

)\o Ph

o}
2j

(E)-5-(Bromo(phenyl)methylene)-3-(4-methylphenethyl)oxazolidine-2,4
-dione (2j) was prepared according to the General Procedure C as a white
solid (chromatography eluent: petroleum ether/EtOAc = 20:1) in 86% yield
(95.6 mg).

H NMR (400 MHz, CDCls) d 7.77-7.68 (m, 2H), 7.49-7.41 (m, 3H), 7.16-7.10 (m,
4H), 3.92-3.82 (m, 2H), 3.03-2.95 (m, 2H), 2.33 (s, 3H) ppm.

3C NMR (100 MHz, CDCls) & 159.0, 149.3, 135.6, 134.2, 133.1, 132.6, 129.9,
128.9, 128.4, 127.6, 127.4, 113.2, 40.7, 32.0, 20.0 ppm.

HRMS (ESI) m/z: [M + HJ* caled for CiosHi7BrNOs: 388.0392; found: 386.0387.

521



o]

acld
2k

(E)-5-(Bromo(phenyl)methylene)-3-butyloxazolidine-2,4-dione (2k) was

prepared according to the General Procedure C as a white solid

(chromatography eluent: petroleum ether/EtOAc = 20:1) in 76% yield (74.0

mg).

'H NMR (400 MHz, CDCls) d 7.76-7.68 (m, 2H), 7.49-7.40 (m, 3H), 3.66 (t, | =

7.2 Hz, 2H), 1.75-1.63 (m, 2H), 1.45-1.32 (m, 2H), 0.96 (t, ] = 7.6 Hz, 3H) ppm.

3C NMR (100 MHz, CDCls) o 160.3, 150.6, 135.4, 134.2, 130.8, 129.9, 128.4,

114.1, 40.4, 29.53, 19.8, 13.5 ppm.

HRMS (ESI) m/z: [M + H]* calcd for C1aHisBrNOs: 323.0235; found: 323.0225.

SW

)\o Ph

@)
2]

(E)-5-(Bromo(phenyl)methylene)-3-phenyloxazolidine-2,4-dione (2D
was prepared according to the General Procedure C as a white solid
(chromatography eluent: petroleum ether/EtOAc = 10:1) in 84% yield (87.2
mg).

'H NMR (400 MHz, CDCls) d 7.82-7.76 (m, 2H), 7.57-7.40 (m, 8H) ppm.

3C NMR (100 MHz, CDCls) & 159.0, 149.3, 135.0, 134.2, 131.0, 130.4, 129.9,
129.2,128.5,127.7, 125.5, 115.5 ppm.

HRMS (ESI) m/z: [M + Na]* caled for CisHioBrNNaOs: 365.9732; found:
365.9733.
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(E)-3-Benzyl-5-(bromo(2-methoxyphenyl)methylene)oxazolidine-2,4-di-
one (2m) was prepared according to the General Procedure C as a white solid
(chromatography eluent: petroleum ether/EtOAc = 20:1) in 85% yield (99.3
mg).

'H NMR (400 MHz, CDCls) & 7.50-7.44 (m, 2H), 7.42-7.31 (m, 4H), 7.28-7.23 (m,
1H), 7.03-6.91 (m, 2H), 4.76 (s, 2H), 3.84 (s, 3H) ppm.

3C NMR (100 MHz, CDCls) o 159.5, 156.2, 150.4, 136.6, 134.3, 132.1, 130.2,
129.1, 128.9, 128.6, 123.5, 120.5, 111.5, 110.7, 55.7, 44.0 ppm.

HRMS (ESI) m/z: [M + H]*calcd for CisHisBrNOa: 388.0184; found: 388.0174.

Cl
Bn—N =
o
(0]
2n

(E)-3-Benzyl-5-(bromo(3-chlorophenyl)methylene)oxazolidine-2,4-dion-
e (2n) was prepared according to the General Procedure C as a white solid
(chromatography eluent: petroleum ether/EtOAc = 20:1) in 83% yield (99.3
mg).
'H NMR (400 MHz, CDCls) o 7.68 (s, 1H), 7.63-7.53 (m, 1H), 7.52-7.43 (m, 2H),
7.42-7.30 (m, 5H), 4.78 (s, 2H) ppm.
3C NMR (100 MHz, CDCls) o 159.6, 150.0, 135.9, 135.7, 134.5, 134.0, 130.8,
129.7,129.7,129.1, 128.9, 128.7, 127.9, 112.2, 44.2 ppm.
HRMS (ESI) m/z: [M + HJ* caled for Ci7Hi2BrCINOs: 391.9689; found: 391.9698.
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20

(E)-3-Benzyl-5-(bromo(4-fluorophenyl)methylene)oxazolidine-2,4-dion
e (20) was prepared according to the General Procedure C as a white solid
(chromatography eluent: petroleum ether/EtOAc = 20:1) in 79% yield (89.1
mg).
'H NMR (400 MHz, CDCls) & 7.78-7.69 (m, 2H), 7.52-7.43 (m, 2H), 7.41-7.30 (m,
3H), 7.19-7.08 (m, 2H), 4.79 (s, 2H) ppm.
3C NMR (100 MHz, CDCls) © 163.8 (d, | = 253.0 Hz), 159.8, 150.2, 135.3, 134.1,
132.24,132.15, 130.1 (d, ] = 3.0 Hz), 129.1, 128.9, 128.7, 115.7 (d, ] = 8.8 Hz), 44.2
ppm.
'H NMR (300 MHz, CDCls)  -107.74 ppm.
HRMS (ESI) m/z: [M + H]* calcd for Ci7H12BrFNOs: 375.9984; found: 375.9978.

2p

(E)-3-Benzyl-5-(bromo(4-methoxyphenyl)methylene)oxazolidine-2,4-di-
one (2p) was prepared according to the General Procedure C as a white solid
(chromatography eluent: petroleum ether/EtOAc = 20:1) in 91% yield (106.5
mg).
'H NMR (400 MHz, CDCls) o 7.78-7.69 (m, 2H), 7.52-7.43 (m, 2H), 7.41- 7.31
(m, 3H), 6.96-6.89 (m, 2H), 4.79 (s, 2H), 3.86 (s, 3H) ppm.
3C NMR (100 MHz, CDCls) o 161.6, 160.1, 150.4, 134.3, 134.2, 132.0, 129.1,
128.9, 128.6, 126.2, 115.1, 113.8, 55.5, 44.0 ppm.
HRMS (ESI) m/z: [M + HJ* caled for CisHisBrNOa: 388.0184; found: 388.0175.
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2q

(E)-5-(Benzo[d][1,3]dioxol-5-ylbromomethylene)-3-benzyloxazolidine-2,
4-dione (2q) was prepared according to the General Procedure C as a white
solid (chromatography eluent: petroleum ether/EtOAc = 20:1) in 81% yield
(96.9 mg).
H NMR (400 MHz, CDCls) d 7.50-7.42 (m, 2H), 7.41-7.27 (m, 5H), 7.23 (s, 1H),
6.84 (d, ] =8.4 Hz, 1H), 6.03 (s, 2H), 4.78 (s, 2H) ppm.
3C NMR (100 MHz, CDCls) o 156.0, 150.4, 149.9, 147.8, 134,7, 134.3, 129.1,
129.0, 128.7, 127.8, 125.7, 114.5, 110.2, 108.2, 102.0, 44.1 ppm.
HRMS (ESI) m/z: [M + Na]* caled for CisH2BrNNaOs: 364.0717; found:

364.0714.

(@)

Bn Jg/gr

N

H
S0
2r

(E)-3-Benzyl-5-(bromomethylene)oxazolidine-2,4-dione (2r) was

prepared according to the General Procedure C as a white solid
(chromatography eluent: petroleum ether/EtOAc = 20:1) in 79% yield (66.8
mg).

H NMR (400 MHz, CDCls) 6 7.47-7.40 (m, 2H), 7.39-7.30 (m, 3H), 6.76 (s, 1H),
4.74 (s, 2H) ppm.

3C NMR (100 MHz, CDCls) 6 159.2, 150.3, 140.5, 133.9, 129.0, 128.9, 128.7, 97.8,
44.0 ppm.

HRMS (ESI) m/z: [M + Na]* caled for CiHsBrNNaOs: 303.9586; found:
303.9577.
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1

O//\\o H
2s

(E)-5-(Bromomethylene)-3-phenyloxazolidine-2,4-dione (2s) was
prepared according to the General Procedure C as a white solid
(chromatography eluent: petroleum ether/EtOAc = 20:1) in 67% yield (53.4
mg).

H NMR (400 MHz, CDCls) d 7.55-7.48 (m, 2H), 7.47-7.42 (m, 3H), 6.89 (s, 1H)

ppm.
3C NMR (100 MHz, CDCls) d 158.3, 149.3, 140.2, 130.1, 129.4 (2C), 129.2, 98.6

ppm.
HRMS (ESI) m/z: [M + Na]* caled for CioHeBrNNaOs: 289.9429; found:
289.9432.
O
/\/\NJ%BIF
)\o H

O
2t

(E)-5-(Bromomethylene)-3-butyloxazolidine-2,4-dione (2t) was prepared
according to the General Procedure C as a white solid (chromatography
eluent: petroleum ether/EtOAc =20:1) in 63% yield (46.8 mg).

H NMR (400 MHz, CDCl) 6 6.75 (s, 1H), 3.61 (t, ] =7.2 Hz, 2H), 1.70-1.60 (m,
2H), 1.40-1.28 (m, 2H), 0.94 (t, ] = 7.6 Hz, 3H)ppm.

3C NMR (100 MHz, CDCls) & 159.6, 150.6, 140.6, 97.2, 40.2, 29.4, 19.7, 13.4

ppm.
HRMS (ESI) m/z: [M + Na]* caled for CsHioBrNNaOs: 269.9742; found:

269.9746.
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General Procedure D: The Synthesis of Oxazolidin-2,4-Diones 2a’-2l".

PdCl,(dppf) (10 mol%) 0

o Na,COj3 (2.0 equiv) R2 o
/J\N,Boc CuCl, (3.0 equiv) ‘NJg:<
= ~ A

1

R R? MeCN, 40 °C, 12 h 70 R
2a'-2I'

Under N: atmosphere, to a solution of N-Boc amides 1 (0.3 mmol, 1.2
equiv), CuClz (121.0 mg, 0.9 mmol, 3.0 equiv), Na2COs (63.4 mg, 0.6 mmol, 2.0
equiv) and) in MeCN (3.0 mL) was added PdCl(dppf) (21.9 mg, 0.03 mmol,
10 mol%). Then the reaction mixture was heated to 40 °C on an oil bath and
stirred at 40 °C for 12 h. The reaction mixture was diluted with H20 (10 mL)
and extracted with EtOAc (5 mL x 3). The combined organic layers were
washed with water, birne, dried over anhydrous Na:SOs, and concentrated
under reduced pressure. The residue was purified by silica gel column

chromatography (petroleum ether/ethyl acetate = 10: 1) to afford the desired

oxazolidin-2,4-diones 2a’-2l’.

)
Cl
spes
O)\o Ph
2a'
(E)-3-Benzyl-5-(chloro(phenyl)methylene)oxazolidine-2,4-dione  (2a’)
was prepared according to the General Procedure D as a white solid
(chromatography eluent: petroleum ether/EtOAc = 10:1) in 73% yield (68.1
mg).
1H NMR (400 MHz, CDCLs) b 7.85-7.77 (m, 2H), d 7.52-7.42 (m, 5H), 7.41-7.29
(m, 3H), 4.79 (s, 2H) ppm.
3C NMR (100 MHz, CDCls) 6 159.5, 150.5, 134.8, 134.2, 132.5, 131.1, 129.2,
129.0, 128.9, 128.6, 128.5, 125.2, 43.9 ppm.
HRMS (ESI) m/z: [M + HJ* caled for Ci7HisCINOs: 314.0652; found: 314.0574.

527



O
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O)\O Ph
2b'
(E)-5-(Chloro(phenyl)methylene)-3-(3-methylbenzyl)oxazolidine-2,4-di-
one (2b’) was prepared according to the General Procedure D as a white solid
(chromatography eluent: petroleum ether/EtOAc = 10:1) in 90% yield (89.2
mg).
'H NMR (400 MHz, CDCls) d 7.85-7.77 (m, 2H), 7.49-7.41 (m, 3H), 7.30-7.21 (m,
3H), 7.15(d, ] = 6.8 Hz, 1H), 4.75 (s, 2H), 2.35 (s, 3H) ppm.
3C NMR (100 MHz, CDCls) o 159.6, 150.5, 138.7, 134.9, 134.1, 132.5, 131.1,
129.6, 129.4, 129.2, 128.8, 128.5, 126.1, 125.2, 44.0, 21.3 ppm.

HRMS (ESI) m/z: [M + H]J* calcd for CisHisCINOs: 328.0740; found: 328.0732.

o)
Cl
/@/\N .
F4CO o)\ o Ph
2c'

(E)-5-(Chloro(phenyl)methylene)-3-(4-(trifluoromethoxy)benzyl)oxazoli
-dine-2,4-dione (2¢’) was prepared according to the General Procedure D as a
white solid (chromatography eluent: petroleum ether/EtOAc = 10:1) in 89%
yield (116.0 mg).

'H NMR (400 MHz, CDCls) 6 7.88-7.77 (m, 2H), 7.56-7.42 (m, 5H), 7.21 (d, ] =
8.2 Hz, 2H), 4.79 (s, 2H) ppm.

3C NMR (100 MHz, CDCls) 6 159.5, 150.4, 149.4, 134.7, 132.8, 132.4, 131.3,
130.8, 129.3, 128.6, 125.8, 121.4, 120.3 (d, ] = 255.9 Hz), 43.2 ppm.

F NMR (300 MHz, CDCls) d -57.86 ppm.

HRMS (ESI) m/z: [M + HJ* caled for Ci1sH12CIFsNOs: 398.0407; found: 398.0403.
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(E)-5-(Chloro(phenyl)methylene)-3-(3,4-dichlorobenzyl)oxazolidine-2,4-
dione (2d’) was prepared according to the General Procedure D as a white
solid (chromatography eluent: petroleum ether/EtOAc = 10:1) in 82% yield
(92.9 mg).
1H NMR (400 MHz, CDCL) & 7.86-7.77 (m, 2H), 7.55 (d, ] = 1.8 Hz, 1H),
7.51-7.40 (m, 4H), 7.30 (dd, 1 =1.8 Hz, Jo=8.2 Hz 1H), 4.73 (s, 2H) ppm.
3C NMR (100 MHz, CDCls) o 159.3, 150.2, 134.6, 134.1, 133.0, 132.9, 131.3,
130.9, 130.9, 129.2, 128.5, 128.4, 126.0, 42.7, 28.0 ppm.

HRMS (ESI) m/z: [M + HJ*caled for Ci7HuClsNOs: 381.9804; found: 381.9795.

Sgg gt

e
(E)-3-(Benzold][1,3]dioxol-5-ylmethyl)-5-(chloro(phenyl)methylene)oxa-

zoli- dine-2,4-dione (2e’) was prepared according to the General Procedure D

as a white solid (chromatography eluent: petroleum ether/EtOAc = 10:1) in 83%

yield (103.9 mg).

'H NMR (400 MHz, CDCls) & 7.85-7.76 (m, 2H), 7.49-7.40 (m, 3H), 6.99-6.91 (m,

2H), 7.75 (d, ] = 8.2 Hz, 1H), 5.93 (s, 2H), 4.67 (s, 2H) ppm.

3C NMR (100 MHz, CDCls) o 159.5, 150.4, 147.8, 147.8, 134.8, 132.5, 131.1,

129.2,128.5,127.8, 125.1, 122.9, 109.5, 108.4, 101.2, 43.8 ppm.

HRMS (ESI) m/z: [M + HJ* caled for CisHisCINOs: 358.0482; found: 358.0477.
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(E)-5-(Chloro(phenyl)methylene)-3-(furan-2-ylmethyl)oxazolidine-2,4-d
-ione (2f’) was prepared according to the General Procedure D as a white
solid (chromatography eluent: petroleum ether/EtOAc = 10:1) in 88% yield
(79.9 mg).

H NMR (400 MHz, CDCls) o 7.86-7.77 (m, 2H), 7.49-7.43 (m, 3H), 7.38 (d, | =
0.9 Hz, 1H), 7.21 (d, ] = 3.0 Hz, 1H), 6.38-6.31 (m, 1H), 4.82 (s, 2H) ppm.

3C NMR (100 MHz, CDCls) 6 159.1, 150.1, 147.0, 143.1, 134.7, 132.5, 131.2,
129.3, 128.5, 125. 5, 110.7, 110.2, 36.5 ppm.

HRMS (ESI) m/z: [M + HJ* caled for CisHiiCINOs: 304.0376; found: 358.0368.

O

Cl
2g’'

(E)-5-(Chloro(phenyl)methylene)-3-(thiophen-2-ylmethyl)oxazolidine-2
/A-dione (2g’) was prepared according to the General Procedure D as a white
solid (chromatography eluent: petroleum ether/EtOAc = 10:1) in 91% yield
(88.2 mg).

'H NMR (400 MHz, CDCls) 6 7.86-7.77 (m, 2H), 7.49-7.41 (m, 3H), 7.29 (d, ] =
5.1 Hz, 1H), 7.21 (d, ] = 3.2 Hz, 1H), 7.02-6.95 (m, 1H), 4.97 (s, 2H) ppm.

3C NMR (100 MHz, CDCls) 6 159.1, 150.0, 135.2, 134.7, 132.4, 131.1, 129.2,
128.9,128.5,127.1, 126.8, 125.4, 37.8 ppm.

HRMS (ESI) m/z: [M + HJ* caled for CisHuuCINOsS: 320.0148; found: 320.0138.
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(E)-5-(Chloro(phenyl)methylene)-3-(4-methylphenethyl)oxazolidine-2,4
-dione (2h’) was prepared according to the General Procedure D as a white
solid (chromatography eluent: petroleum ether/EtOAc = 10:1) in 74% yield
(91.0 mg).
1H NMR (400 MHz, CDCls) & 7.87-7.80 (m, 2H), 7.50-7.44 (m, 3H), 7.19-7.10 (m,
4H), 3.93-3.91 (m, 2H), 2.98 (t, ] =7.2 Hz, 2H), 2.33 (s, 3H) ppm.
3C NMR (100 MHz, CDCls) o 159.7, 150.5, 136.6, 134.8, 133.6, 132.5, 131.1,
129.4, 129.2, 128.6, 128.5, 124.9, 41.6, 33.0, 21.0 ppm.

HRMS (ESI) m/z: [M + Na]* caled for CisHisCINNaOs: 364.0717; found:
364.0714.

(0]
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O
2j'

(E)-3-Butyl-5-(chloro(phenyl)methylene)oxazolidine-2,4-dione (2i) was
prepared according to the General Procedure D as a white solid
(chromatography eluent: petroleum ether/EtOAc = 10:1) in 76% yield (74.0
mg).

'H NMR (400 MHz, CDCls) d 7.86-7.81 (m, 2H), 7.50-7.44 (m, 3H), 3.66 (t, ] =
7.2 Hz, 2H), 1.75-1.63 (m, 2H), 1.38 (dq, J1=7.2 Hz, ]>=14.6 Hz, 2H), 0.96 (t, | =
7.2 Hz, 3H) ppm.

3C NMR (100 MHz, CDCls) o 160.0, 150.8, 134.9, 132.6, 131.1, 129.3, 128.5,
124.8, 40.2,29.5,19.8, 13.5 ppm.

HRMS (ESI) m/z: [M + Na]* caled for CisHuCINNaOs: 302.0560; found:
328.0555.
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(E)-5-(Chloro(phenyl)methylene)-3-phenyloxazolidine-2,4-dione  (2j’)
was prepared according to the General Procedure D as a white solid
(chromatography eluent: petroleum ether/EtOAc = 10:1) in 84% yield (87.0
mg).

'H NMR (400 MHz, CDCls) d 7.93-7.86 (m, 2H), 7.57-7.43 (m, 8H) ppm.

3C NMR (100 MHz, CDCls) 6 158.7, 149.5, 134.5, 132.6, 131.3, 130.4, 129.4,
129.3,129.2, 128.6, 126.1, 125.5 ppm.

HRMS (ESI) m/z: [M + H]J* calcd for CisH1iCINOs: 300.0427; found: 300.0424.

(E)-3-Benzyl-5-(chloro(4-fluorophenyl)methylene)oxazolidine-2,4-dione
(2k”) was prepared according to the General Procedure D as a white solid
(chromatography eluent: petroleum ether/EtOAc = 10:1) in 57% yield (56.0
mg).

'H NMR (400 MHz, CDCls) © 7.88-7.81 (m, 2H), 7.49-7.43 (m, 2H), 7.40-7.30 (m,
3H), 7.19-7.11 (m, 2H), 3.79 (s, 2H) ppm.

3C NMR (100 MHz, CDClIs) 8 164.0 (d, | = 252.5 Hz), 159.5, 150.4, 134.7, 134.1,
131.6 (d, ] =8.8 Hz), 129.1, 128.9, 128.7, 128.6 (d, ] = 36.5 Hz), 124.1, 115.8 (d, | =
22.0 Hz), 44.1 ppm.

3C NMR (100 MHz, CDCls) 6 -107.13 ppm.

HRMS (ESI) m/z: [M + H]J* caled for Ci7H12CIFNOs: 332.0489; found: 332.0495.
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(E)-3-Benzyl-5-(chloromethylene)oxazolidine-2,4-dione (2l was
prepared according to the General Procedure D as a white solid
(chromatography eluent: petroleum ether/EtOAc = 10:1) in 79% yield (66.8
mg).
'H NMR (400 MHz, CDCls) d 7.46-7.39 (m, 2H), 7.39-7.30 (m, 3H), 6.64 (s, 1H),
4.73 (s, 2H) ppm.
3C NMR (100 MHz, CDCls) o 158.7, 150.4, 140.2, 133.9, 129.0, 128.9, 128.7,
111.4, 43.9 ppm.
HRMS (ESI) m/z: [M + HJ* caled for CiiHoCINOs: 238.0272; found: 238.0269.

2m'

(E)-5-(Chloromethylene)-3-phenyloxazolidine-2,4-dione  (2m’) was
prepared according to the General Procedure C as a white solid
(chromatography eluent: petroleum ether/EtOAc = 20:1) in 72% yield (48.7
mg).

'H NMR (400 MHz, CDCls) d 7.55-7.48 (m, 2H), 7.48-7.42 (m, 3H), 6.79 (s, 1H)
ppm.

3C NMR (100 MHz, CDCls) 6 157.8, 149.4, 139.9, 130.0, 129.4, 129.2, 125.3,
112.2 ppm.

HRMS (ESI) m/z: [M + Na]* caled for CioHeCINNaOs: 245.9934; found:
245.9925.
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(E)-3-Butyl-5-(chloromethylene)oxazolidine-2,4-dione (2n’) was
prepared according to the General Procedure C as a white solid
(chromatography eluent: petroleum ether/EtOAc = 20:1) in 70% yield (42.8
mg).
H NMR (400 MHz, CDCl) 6 6.65 (s, 1H), 3.61 (t, ] =7.2 Hz, 2H), 1.70-1.60 (m,
2H), 1.40-1.28 (m, 2H), 0.94 (t, ] = 7.2 Hz, 3H) ppm.

3C NMR (100 MHz, CDCls) & 159.1, 150.8, 140.3, 111.0, 40.1, 29.4, 19.7, 13.4

ppm
HRMS (ESI) m/z: [M + Na]* caled for CsHioCINNaOs: 226.0244; found:

226.0246.
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General Procedure E: The Synthesis of dimeric

oxazolidine-2,4-diketones 3a-3e.

Pd(PPhs), (10.0 mol%) R o
@ P9 CuBr, (2.0 equiv) N Ar
= Cs,CO; (2.0 equiv) _ O/A/O P O/v/o
Bod MeCN, rt, 12 h Ar N
R
1 3a-3e

Under N: atmosphere, to a solution of N-Boc amides 1 (0.5 mmol, 1.2
equiv), CuBr2 (223.4 mg, 1.0 mmol, 2.0 equiv), Cs2COs (325.8 mg,1.0 mmol, 2.0
equiv) and) in MeCN (5 mL) was added Pd(PPhs)s (57.8 mg, 0.05 mmol, 10
mol%). Then the reaction mixture was heated to 40 °C on an oil bath and
stirred at 40 °C for 12 h. The reaction mixture was diluted with H.O (10 mL)
and extracted with EtOAc (5 mL x 3). The combined organic layers were
washed with water, birne, dried over anhydrous Na:SOs, and concentrated
under reduced pressure. The residue was purified by silica gel column
chromatography (petroleum ether/ethyl acetate = 10:1) to afford the desired

products dimeric oxazolidin-2,4-diones 3a-3e.

O Ph O\(O
A
@i)\o Ph O
3a

(5E,5'E)-5,5'-(1,2-Diphenylethane-1,2-diylidene)bis(3-benzyloxazolidine
-2,4-dione) (3a) was prepared according to the General Procedure E as a white
solid (chromatography eluent: petroleum ether/EtOAc = 10:1) in 59% yield
(164.1 mg).

'H NMR (400 MHz, CDCls) d 7.74-7.67 (m, 4H), 7.42-7.35 (m, 6H), 7.35-7.28 (m,
10H), 7.41-4.60 (m, 4H) ppm.

3C NMR (100 MHz, CDCls) 6 160.4, 151.3, 136.8, 134.1, 133.0, 130.3, 129.9,
128.9, 128.8, 128.7, 128.5, 123.6, 43.7 ppm.
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HRMS (ESI) m/z: [M + Na]* caled for CasH2aN2NaOe: 579.1532; found: 579.1542.

QO/M&@

(5E,5'E)-5,5'-(1,2-diphenylethane-1,2-diylidene)bis(3-(3-methylbenzyl)o
xazolidine-2,4-dione) (3b) was prepared according to the General Procedure
E as a white solid (chromatography eluent: petroleum ether/EtOAc = 10:1) in
49% yield (72.3mg).

'H NMR (400 MHz, CDCls) d 7.74-7.68 (m, 4H), 7.44-7.35 (m, 6H), 7.22-7.17 (m,
2H), 7.2216-7.09 (m, 6H), 4.63 (s, 4H), 2.30 (s, 6H) ppm.

3C NMR (100 MHz, CDCls) 6 160.4, 151.4, 138.6, 136.8, 134.0, 133.0, 132.8,
130.2,129.9,129.2, 128.7,128.4, 125.6, 123.3, 43.7, 21.3 ppm.

HRMS (ESI) m/z: [M + Na]* calcd for CassH2sN2NaOe: 607.1845; found: 607.1844.

ney )\W\QC(

(5E,5'E)-5,5'-(1,2-Diphenylethane-1,2-diylidene)bis(3-(4-(trifluorometho
-xy)benzyl)oxazolidine-2,4-dione) (3c) was prepared according to the
General Procedure E as a white solid (chromatography eluent: petroleum
ether/EtOAc =10:1) in 52% yield (118.9 mg).

H NMR (400 MHz, CDCls)  7.80-7.65 (m, 4H), 7.46 — 7.31 (m, 10H), 7.20-7.05
(m, 4H), 4.65 (s, 4H) ppm.

3C NMR (100 MHz, CDCls) 8 160.3, 1512, 149.3, 136.6, 132.9, 132.7, 130.5, 130.4,
129.9, 128.8, 124.0, 121.5 (d, ] = 255.9 Hz), 121.3, 42.9 ppm.

F NMR (300 MHz, CDCls) 0 -57.90 ppm.
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HRMS (ESI) m/z: [M + Na]* caled for CssH22N2NaOe: 747.1178; found: 747.1168.

O
35,
NMN
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@)
3d
(5E,5'E)-5,5'-(1,2-Diphenylethane-1,2-diylidene)bis(3-phenyloxazolidin
e-2,4-dione) (3d) was prepared according to the General Procedure E as a
white solid (chromatography eluent: petroleum ether/EtOAc = 10:1) in 47%
yield (124.1 mg).
'H NMR (400 MHz, CDCls) d 7.89-7.80 (m, 4H), .50-7.36 (m, 16H) ppm.
3C NMR (100 MHz, CDCls) 6 159.6, 150.2, 136.0, 133.1, 130.6, 130.2, 130.0,

129.3,129.0, 128.9, 125.4, 124.6 ppm.
HRMS (ESI) m/z: [M + Na]* caled for Cs2H20N2NaOe: 551.1219; found: 551.1210.

)
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(5E,5'E)-5,5'-(1,2-Diphenylethane-1,2-diylidene)bis(3-butyloxazolidine-
2,4-dione) (3e) was prepared according to the General Procedure E as a white
solid (chromatography eluent: petroleum ether/EtOAc = 10:1) in 36% yield
(88.1 mg).

H NMR (400 MHz, CDCls) d 7.80-7.65 (m, 4H), 7.50-7.30 (m, 6H), 3.65-3.45 (m,
4H), 1.72-1.52 (m, 4H), 1.35-1.20 (m, 4H), 1.02-0.82 (m, 6H) ppm.

3C NMR (100 MHz, CDCls) o 160.8, 151.6, 136.8, 133.1, 130.2, 129.8, 128.7,
123.2, 40.4, 29.5, 19.7, 13.4 ppm.

HRMS (ESI) m/z: [M + Na]* calcd for CasH2sN2NaOe: 511.1845; found: 511.1844.
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(5E,5’E)-5,5'-(1,2-diphenylethane-1,2-diylidene)bis(3-(4-methylphenethy
Doxazolidine-2,4-dione) (3f) was prepared according to the General
Procedure E as a white solid (chromatography eluent: petroleum ether/EtOAc
=10:1) in 40% yield (42.0 mg).
'H NMR (400 MHz, CDCls)  7.72-7.66 (m, 4H), 7.44-7.35 (m, 6H), 7.12-6.99 (m,
8H), 3.80-3.70(m, 4H), 2.89 (t, ] = 8.0 Hz, 4H), 2.29 (s, 6H)ppm.
3C NMR (100 MHz, CDCls) o 160.5, 151.4, 136.5, 136.4, 133.6, 133.1, 130.2,
129.8, 129.4, 128.8, 128.6, 123.3, 41.5, 32.9, 21.1ppm.
HRMS (ESI) m/z: [M + Na]* caled for CssH3s2N2NaOe: 635.2158; found: 635.2155.

(5E,5'E)-5,5'-(1,2-Bis(4-fluorophenyl)ethane-1,2-diylidene)bis(3-benzylo
-xyloxazolidine-2,4-dione) (3g) was prepared according to the General
Procedure E as a white solid (chromatography eluent: petroleum ether/EtOAc
=10:1) in 40% yield (118.9 mg).

'H NMR (400 MHz, CDCls) o 7.74-7.66 (m, 4H), 7.34-7.28 (m, 10H), 7.12-7.03
(m, 4H), 4.70-4.60 (m, 4H) ppm.

3C NMR (100 MHz, CDClIs) 8 163,5 (d, | = 252.0 Hz), 160.3, 151.1, 136.6, 134.0,
132.1 (d, J=9.0 Hz), 129.0 (d, ] = 3.1 Hz), 128.9, 128.8, 128.6, 122.2, 116.1 (d, ] =
2.2 Hz), 43.8 ppm.
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F NMR (300 MHz, CDCls) 6 -108.14 ppm.
HRMS (ESI) m/z: [M + NaJ* caled for CssH2F2N2NaQOs: 615.1344; found:
615.1345.
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IV. Synthetic Transformation of Oxazolidine-2,4-diones

Scale-up reaction
0 PdCl,(dppf) (10 mol%)

O
Na,CO; (2.0 equiv) Br
_ '}1/\© CuBr, (3.0 equiv) ©/\N
Boc //\,\ -
G (0]

MeCN, 40 °C, overnight

1a 2a

Under N2 atmosphere, to a solution of N-Boc amides 1a (1.67 g, 5.0 mmol,
1.2 equiv), CuBr2 (3.35 g, 15.0 mmol, 3.0 equiv), Na2COs (1.01 g, 10.0 mmol, 2.0
equiv) in MeCN (50 mL) was added PdCl(dppf) (0.36 g, 0.5 mmol, 10 mol%).
Then the reaction mixture was heated to 40 °C on an oil bath and stirred at 40
°C for 12 h. The reaction mixture was diluted with H2O (50 mL) and extracted
with EtOAc (30 mL x 3). The combined organic layers were washed with
water, birne, dried over anhydrous Na:5Os, and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography
(petroleum ether/ethyl acetate = 20:1) to afford the desired

oxazolidin-2,4-dione 2a as a white solid in 82% yield (1.47 g).

Heck coupling of 2a.
o Pd(OAc), (5.0 mol%) o CO,Et
Bn. Br P(o-Tol)3 (10.0 mol%) Bn. —
NTN PN Et;N (2.0 equiv) /I/N\ —
+ =
o//\\O COEt MeCN, 100 °C, 6 h o~ ©
2a 4
Ethyl (2E, 47)-4-(3-benzyl-2,4-dioxooxazolidin-5-ylidene)-

4-phenylbut-2-enoate (4): Under N2 atmosphere, to a solution of Pd(OAc):
(2.2 mg, 0.01 mmol, 5.0 mol% ), P(o-tol)s (6.0 mg, 0.02 mmol, 10 mol %) and 2a
(72.0 mg, 0.2 mmol, 1.0 equiv) in MeCN (2 mL) was added ethyl acrylate (45.0

mg, 0.4 mmol, 2.0 equiv) and EtsN (101.1 mg, 2.0 mmol, 10.0 equiv). Then the
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reaction mixture was heated to 100 °C on an oil bath and stirred at 100 °C for 6
h. The reaction mixture was diluted with H2O (10 mL) and extracted with
EtOAc (5.0 mL x 3). The combined organic layers were washed with water,
birne, dried over anhydrous Na250s and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography
(petroleum ether/ethyl acetate = 30:1) to afford the desired products 4 as a
yellow soild in 53% yield (40.0 mg).

Major isomer:

'H NMR (300 MHz, CDCls) 9 8.73 (d, | = 15.8 Hz, 1H), 7.51 — 7.40 (m, 4H),
7.40-7.29 (m, 4H), 7.28-7.18 (m, 2H), 5.92 (d, | = 15.8 Hz, 1H), 4.78 (s, 2H),
4.28-4.18 (m, 2H), 1.34-1.27(m, 3H) ppm.

3C NMR (100 MHz, CDCls) 165.8, 160.4, 151.1, 137.6, 137.5, 134.2, 131.0, 129.6,
129.5,129.4, 129.2, 129.0, 128.9, 128.6, 128.5, 61.0, 43.8, 29.7 ppm.

Minor isomer:

'H NMR (300 MHz, CDCls) 6 7.94 (d, ] = 15.7 Hz, 1H), 7.51 — 7.40 (m, 4H),
7.40-7.29 (m, 4H), 7.28-7.18 (m, 2H), 5.80 (d, ] = 15.7 Hz, 1H), 4.78 (s, 2H),
4.28-4.18 (m, 2H), 1.34-1.27(m, 3H) ppm.

3C NMR (100 MHz, CDCls) 165.6, 159.5, 150.9, 137.8, 137.5, 134.2, 130.3, 129.6,
129.34, 129.31, 129.1, 129.0, 128.8, 128.6, 127.4, 60.9, 43.8, 14.2 ppm.

HRMS (ESI) m/z: [M + HJ* caled for C22H20NOs: 378.1441; found: 378.1336.

Suzuki-Miyaura Cross-Coupling of 2a

Me
? & B(OH), PdCl,(dppf) (4.0 mol%)
Bn\N K3PO, (3.0 equiv) Bn O Q
4 + H,0 (5.0 equiv) N
o
Me 1,4-dioxane, 70°C, 3 h O)\O O
2a

(E)-3-Benzyl-5-(phenyl(p-tolyl)methylene)oxazolidine-2,4-dione (5):
Under N2 atmosphere, to a solution of Pd(dppf )Cl: (7.3 mg, 0.008 mmol, 4.0
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mol%), 2a (72.0 mg, 0.2 mmol, 1.0 equiv), and p-tolylboronic acid (54.4 mg, 0.6
mmol, 2.0 equiv), KsPOs(127.0 mg, 0.6 mmol, 3.0 equiv) in 1,4-dioxane (2.0 mL)
was added H:0 (18 pL, 1.0 mmol, 5.0 equiv).Then the reaction mixture was
heated to 70 °C on an oil bath and stirred at 70 °C for 3 h. The reaction mixture
was diluted with H20 (10 mL) and extracted with EtOAc (5.0 mL x 3). The
combined organic layers were washed with water, birne, dried over
anhydrous Na2SOs, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (petroleum ether/ethyl
acetate = 30: 1) to afford the desired products 5 as a white soild in 92% yield
(65.9 mg).

'H NMR (400 MHz, CDCls) 0 7.47-7.29 (m, 10 H), 7.25 - 7.20 (m, 2H), 7.20-7.14
(m, 2H), 4.72 (s, 2H), 2.41 (s, 3H)ppm.

3C NMR (100 MHz, CDCls) o 160.6, 151.9, 139.5, 136.0, 134.6, 134.5, 133.6,
131.8, 130.8, 130.3, 129.8, 129.3, 128.9, 128.8, 128.4, 128.2, 43.6, 21.5 ppm.
HRMS (ESI) m/z: [M + HJ* caled for CasH20NOs: 370.1443; found: 370.1435.

Sonogashira coupling of 2a.

0 OMe PdCl,(PPh3), (2.0 mol%)
Bn. Br Cul (4.0 mol%)
N __ Et3N (2.0 equiv)
2} *
0] THF, 55°C, 12 h

(E)-3-Benzyl-5-(3-(4-methoxyphenyl)-1-phenylprop-2-yn-1-ylidene)oxaz
olidine-2,4-dione (6): Under N2 atmosphere, to a solution of PdCL:(PPhs )2 (4.2
mg, 12.0 mg, 2.0 mol%), Cul (2.3 mg, 0.006 mmol, 4.0 mol%), and 2a (107.5 mg,
0.3 mmol, 1.0 equiv) in THF (2.0 mL) was added1-ethynyl-4-methoxybenzene
(48.0 mg, 0.36 mmol, 1.2 equiv) and EtsN (60.7 mg, 0.6 mmol, 2.0 equiv).Then

the reaction mixture was heated to 55 °C on an oil bath and stirred at 55 °C for
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12 h. The reaction mixture was diluted with H2O (10 mL) and extracted with
EtOAc (5.0 mL x 3). The combined organic layers were washed with water,
birne, dried over anhydrous Na250s and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography
(petroleum ether/ethyl acetate = 12:1) to afford the desired products 6 as a
white soild in 58% yield (70.1 mg).

'H NMR (400 MHz, CDCls) & 7.99-7.92 (m, 2H), 7.62 (d, ] = 8.8 Hz, 2H), 7.52 -
7.39 (m, 5H), 7.40-7.30 (m, 3H), 6.91 (d, ] = 8.2 Hz, 2H), 4.82 (s, 2H), 3.85 (s, 3H)
ppm.

3C NMR (100 MHz, CDCls) 6 160.6, 160.1, 151.0, 140.1, 134.5, 133.9, 132.5,
130.2, 129.7, 128.8 (2C), 128.52, 128.45, 114.3, 114.2, 113.2, 101.5, 83.7, 55.3, 43.7

ppm.
HRMS (ESI) m/z: [M + H]J*caled for C2sH20NOs: 410.1392; found: 410.1396.
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V. Controlled Experiments for Mechanism

PdCl,(dppf) (10.0 mol%)

O CuBr, (3.0 equi o)
5 (3.0 equiv) O Ph 0
Bn. Br Na,COj (2.0 equiv)  Bn. e
N — N - N
- ‘8
O)\o Ph MeCN, 40 °C, 12 h O)\o Ph O :

2a 3a
Under N2 atmosphere, to a solution of 2a (35.8 mg, 0.1 mmol, 1.0 equiv),
CuBr2 (66.9 mg, 0.3 mmol, 3.0 equiv), Na2COs (21.2 g, 0.2 mmol, 2.0 equiv) in
MeCN (1.0 mL)was added Pd(PPhs): (7.3 mg, 0.01 mmol, 10.0 mol%). Then the
reaction mixture was heated to 40 °C on an oil bath and stirred at 40 °C for 12

h. 3a cannot be obtained from this reaction.

Pd(PPhj), (10.0 mol%) Bn, 0
( > o ZOT CuBr, (2.0 equiv) ﬁi\l Ph 5
N—Bn Cs,C0O3 (2.0 equiv) 0 o NP >§O
Bod MeCN, 40 °C, 12 h br N,
Bn
1a 3a

Under N2 atmosphere, to a solution of 1a (33.5 mg, 0.1 mmol, 1.0 equiv),
CuBr2 (44.6 mg, 0.2 mmol, 2.0 equiv), Cs2COs (65.0 g, 0.2 mmol, 2.0 equiv) in
MeCN (1.0 mL)was added Pd(PPhs)s (11.6 mg, 0.01 mmol, 10.0 mol%). Then
the reaction mixture was heated to 40 °C on an oil bath and stirred at 40 °C for
12 h. The yield of 69% was determined by 'H NMR on the crude reaction

mixture using CH2Br: as an internal standard.
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Pd(PPhs), (10.0 mol%) Bn

o \ 0
( > o Z/ CuCl, (2.0 equiv) §<N Ph
— Cs,CO; (2.0 equiv @)
N—Bn 2CO3 ( quiv) 0 o X /\50
N

Bod MeCN, 40 °C, 12 h Ph

Bn
1a 3a

Under N2 atmosphere, to a solution of 1a (33.5 mg, 0.1 mmol, 1.0 equiv),
CuCl2(26.8 mg, 0.2 mmol, 2.0 equiv), Cs2COs (65.0 g, 0.2 mmol, 2.0 equiv) in
MeCN (1.0 mL)was added Pd(PPhs)s (11.6 mg, 0.01 mmol, 10.0 mol%). Then
the reaction mixture was heated to 40 °C on an oil bath and stirred at 40 °C for
12 h. The yield of 51% was determined by 'H NMR on the crude reaction

mixture using CH:Br: as an internal standard.

Pd(PPhj), (10.0 mol%) Bn, o
( > L 2OT BQ (2.0 equiv) §<N Ph .
N—Bn Cs,CO3; (2.0 equiv) 0 o X /V/O
Bod MeCN, 40 °C, 12 h Bh N,
Bn
1a 3a

Under N2 atmosphere, to a solution of 1a (33.5 mg, 0.1 mmol, 1.0 equiv),
1,4-Benzoquinone (21.6 mg, 0.2 mmol, 2.0 equiv), Cs2COs (65.0 g, 0.2 mmol, 2.0
equiv) in MeCN (1.0 mL)was added Pd(PPhs)s (11.6 mg, 0.01 mmol, 10.0
mol%). Then the reaction mixture was heated to 40 °C on an oil bath and
stirred at 40 °C for 12 h. The yield of 28% was determined by 'H NMR on the

crude reaction mixture using CH2Br: as an internal standard.

Pd(PPhj), (10.0 mol%) Bn, o
( > L Zof Cu(OTf), (2.0 equiv) ﬁ/i\l Ph 5
N—Bn Cs,CO3 (2.0 equiv) 0 o X /\50
Boc MeCN, 40 OC, 12 h Ph N\
Bn
1a 3a
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Under N2 atmosphere, to a solution of 1a (33.5 mg, 0.1 mmol, 1.0 equiv),
Cu(OTf)2 (72.3 mg, 0.2 mmol, 2.0 equiv), Cs2COs (65.0 g, 0.2 mmol, 2.0 equiv)
in MeCN (1.0 mL)was added Pd(PPhs)s (11.6 mg, 0.01 mmol, 10.0 mol%). Then
the reaction mixture was heated to 40 °C on an oil bath and stirred at 40 °C for
12 h. The yield of 25% was determined by 'H NMR on the crude reaction

mixture using CH:Br: as an internal standard.
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V1. Determination of Product Structure

The structure of product 2a” was determined by X-ray diffraction. The
X-ray data have been deposited at the Cambridge Crystallographic Data
Center (CCDC 2289407). The data can be obtained free of charge via the
internet at https://www.ccdc.cam.ac.uk/structures/. The measurements were
taken in a Bruker D8 Venture CCD diffractometer. The data were integrated
by Bruker D8 Venture with \f and \w scans absorption corrections. The
structure solution and refinement were processed by ShelXL (Sheldrick, 2015).

Method of crystallization: A solution of 2a” in EA and petroleum ether
was evaporated the solvent slowly at room temperature.

Crystal data and structure for 2a’

0 K
NN m‘(l \;(/ r
©j)\o M7 1/ a

2a 2a'

CCDC 2289407
ORTEP at 50% probability

Table S1 Crystal data and structure refinement for 2a'

Identification code 2a’'
Empirical formula Ci7H12CINOs
Formula weight 313.73
Temperature/K 100.01(10)
Crystal system monoclinic
Space group P2i/c
a/A 9.33774(13)
b/A 12.11111(16)
/A 12.88123(17)
af° 90

B/° 106.4445(14)
Y/° 90
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Volume/A3 1397.15(3)
z 4
Qcaleg/cm3 1.491
p/mm-! 2.537
F(000) 648.0

Crystal size/mm?

0.28 x 0.24 x 0.07

Radiation

Cu Ka (A = 1.54184)

20 range for data collection/®

9.876 to 148.204

Index ranges

-10<h<11,-14<k<14,-14<1<16

Reflections collected 8023

Independent reflections 2780 [Rint = 0.0162, Rsigma = 0.0161]
Data/restraints/parameters 2780/0/199
Goodness-of-fit on F? 1.039

Final R indexes [I>=20 (I)]

R1=0.0273, wR2=0.0726

Final R indexes [all data]

R1=0.0293, wR2=0.0738

Largest diff. peak/hole / e A

0.30/-0.28
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The structure of product 3d was determined by X-ray diffraction. The
X-ray data have been deposited at the Cambridge Crystallographic Data
Center (CCDC 2289645). The data can be obtained free of charge via the
internet at https://www.ccdc.cam.ac.uk/structures/. The measurements were
taken in a Bruker D8 Venture CCD diffractometer. The data were integrated
by Bruker D8 Venture with \f and \w scans absorption corrections. The
structure solution and refinement were processed by ShelXL (Sheldrick, 2015).

Method of crystallization: A solution of 3¢ in EA and petroleum ether
was evaporated the solvent slowly at room temperature.

Crystal data and structure for 3c

Q‘/go
-

o
D
f

CCDC 2289645
ORTEP at 50% probability

Table S2 Crystal data and structure refinement for 3d

Identification code 3d
Empirical formula Cs2H20N206
Formula weight 528.50
Temperature/K 100
Crystal system monoclinic
Space group C2/c
a/A 19.868(1)
b/A 8.3809(4)
c/A 16.6626(9)
of° 90

pB/° 116.2585(14)
v/° 90
Volume/A3 2488.2(2)
V4 4
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Qcaleg/cm? 1.411

p/mm-! 2.286

F(000) 1096

Crystal size/mm3 0.27 x0.25 x 0.19
Radiation MoK\ a (A =0.71073)
Reflections collected 8557

Independent reflections 2189 [Rint = 0.0394, Rsigma = 0.0456]
Data/restraints/parameters 2189/0/181
Goodness-of-fit on F? 1.031

Final R indexes [[>=20 (I)]

R1=0.0367, wR2=0.0895

Final R indexes [all data]

R1=0.0450, wR2=0.0951

Largest diff. peak/hole / e A

0.165/-0.225
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l-7.357

-7.320
7.303
7.260
5.489
1.396

0 Current Data Parameters

NAME cb-1-18

— N EXPNO 6

7 Boc O PROCNO 1
F2 - Acquisition Parameters
Date_ 20230302

1g Time 9.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 154.68
DW 60.800 usec
DE 6.50 usec
TE 294.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900151 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
JLMLMHM o .

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
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cb-1-18

O WOWONWH—HMO N W
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R e B I e B IO I e B e B s M |

125.24
123.31
122.82

120.50

\

—93.13

o

—44.88

—27.76

Current Data Parameters

I L e
200 180 160 140 120

100

80

NAME zh1-400m
EXPNO 26
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230514
Time 18.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 600
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 291.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
I ' I ' SF 100.6278653 MHz

WDW EM

20 0 ppmioy "
LB 1.00 Hz
GB 0
PC 1.40
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ZHL-3-10

7.586
7.569
7.565
7.447
7.444
7.440
7.433
7.425
7.419
7.410
7.407
7.403
7.383
7.368
7.365
7.351
7.347
7.342
7.340
7.338
7.336
7.260
6.318
6.314
6.310

1h

6.306
6.291
6.284
4.956

1.546

Current Data Parameters

NAME 20230308-400M
EXPNO 15
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230307

Time 23.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 6

DS 0

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 181.41

DW 60.800 usec
DE 6.50 usec
TE 292.7 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536

SF 400.1900161 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

13 12 11 10

| olo
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zh1l-3-10
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Current Data Parameters
O NAME 20230310-400M
0 EXPNO 20
= N/\TI<> PROCNO 1
Boc
F2 - Acquisition Parameters
Date_ 20230310
Time 8.13
1h INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 294.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
| ( o SF 100.6278616 MHz
] WDW EM
SSB 0
LB 1.00 Hz
GB 0
e 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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ZHL-3-3U
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FEFFEEELEEEELEFEE PEEEEEEEEEE 5 BRUKER
S N A S S A A A N N A R R CRC R -
0 Current Data Parameters
_ S NAME 20230308-400M
Z /\U EXPNO 14
0C PROCNO 1
F2 - Acquisition Parameters
1i Date_ 20230307
Time 23.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 113.67
DW 60.800 usec
DE 6.50 usec
TE 292.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900162 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J'LMH PC 1.00
D |
13 12 11 10 9 8 7 6 ppm
mmm\ﬁl\v—‘ -
|| O (2]
~lailo|ol~ 9]
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zh1l-2-30

— 0 O < W)~~~ 0
< N O NN < < 1N < — <N O O < N
mH O NO®~ OO “omnaew ° < BRUKER
mn MMM NNNNN o < N~ ~ O — [ee}
— e B B B B e B | [e)} O 0~~~ < N
0 \/ \\\¢>h/4¢1>/ Current Data Parameters
s NAME 20230310-400M
EXPNO 26
Z N PROCKO y
Boc
F2 - Acquisition Parameters
Date_ 20230310
1i Time 9.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 154
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 294.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
WW*WMWWWWWMWWMWWWMWWWSFOZ 400.1916008 MHz
F2 - Processing parameters
ST 32768
' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' | ' SF 100.6278631 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmggg Eboﬁ
LB 1.00 Hz
GB 0

PC 1.40
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ZHL-3-31
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—2.324
—1.521

Me Current Data Parameters
(0] NAME 20230308-400M
N EXPNO 20

<

FZ y PROCNO 1
[o]e3
F2 - Acquisition Parameters
Date_ 20230307
1] Time 23.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 75.43
DW 60.800 usec
DE 6.50 usec
TE 292.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900161 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
JM ” ) i |

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm

=N =) r~ (0 (=)
k) =) o |0 )

| ailed - | | oo
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zhl-3-31
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Me \/ k<§$\\ Current Data Parameters
(0] NAME zhl1-3-1,31
/~\¢/[::j/ EXPNO 28
// l}l PROCNO 1
Boc
F2 - Acquisition Parameters
Date_ 20230309
. Time 8.25
1j INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 294.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f] ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
. SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I ' I ' I ' I ' I I ' I ' I ' | ' | ' SF 100.6278646 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0
PC 1.40
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(0] Current Data Parameters
NAME 20230423-400m
> NN EXPNO 23
7 Ll%oc PROCNO 1
F2 - Acquisition Parameters
Date_ 20230422
Time 15.10
1k INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 17.43
DW 60.800 usec
DE 6.50 usec
TE 290.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900168 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
M PC 1.00

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
55 8 83| =
A N || AN[M
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ZHL-3-8
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\/ \ \/ | Current Data Parameters
NAME 20230423-400m
o EXPNO 24
PROCNO 1
Boc F2 - Acquisition Parameters
Date_ 20230422
Time 15.29
INSTRUM spect
1k PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 291.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
| SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
I I ' I " sF 100.6278756 MHz
WDW EM
180 20 ppmioy "
LB 1.00 Hz
GB 0
PC 1.40
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O Current Data Parameters
NAME 20230308-400M
EXPNO 19
4 l}l PROCNO 1
Boc
F2 - Acquisition Parameters
Date_ 20230307
Time 23.42
INSTRUM spect
11 PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 154.68
DW 60.800 usec
DE 6.50 usec
TE 292.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900160 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
\gjj PC 1.00
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
(2] =} 2]
A (=] <
Nl 9]
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o) Current Data Parameters
NAME zh1-3-1,31
EXPNO 27
= N PROCNO 1
Boc F2 - Acquisition Parameters
Date_ 20230309
Time 7.58
INSTRUM spect
11 PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 293.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
H ‘ ‘ \ { SF 100.6278624 MHz
’ -~ o S ” " pav e WD T EM
' ' SSB 0
LB 1.00 Hz
GB 0
; I ; I ; I ; I ; I ; I ; I ; I ; I ; I ; I ; PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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zhl-3-33
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e) Current Data Parameters
NAME 20230418-400M
P EXPNO 18
= l}l Ph PROCNO 1
Boc
F2 - Acquisition Parameters
OMe Date_ 20230418
Time 6.04
INSTRUM spect
1m PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 29.75
DW 60.800 usec
DE 6.50 usec
TE 291.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900180 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
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(@) | \ / \\\ \// Current Data Parameters
NAME 20230418-400M
P EXPNO 19
= ’T‘ Ph PROCNO 1
Boc
F2 - Acquisition Parameters
Date 20230418
OMe Time 6.28
INSTRUM spect
1 PROBHD 5 mm PABBO BB-
m PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 292.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I ' I ' I ' I ' I ' I I ' I ' | ' SF 100.6278734 MHz
200 180 160 140 120 100 80 40 20 0 ppmun B
LB 1.00 Hz
GB 0
PC 1.40
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zhl1-3-41
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0] Current Data Parameters
A~ NAME zh1-400m
4 N Ph EXPNO 28
Cl Boc PROCNO 1
F2 - Acquisition Parameters
Date_ 20230514
Time 19.36
1n INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 75.43
DW 60.800 usec
DE 6.50 usec
TE 291.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900167 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Joo 1
13 12 11 8 7 6 5 ppm

MO AN|0
(<2 1k=1K=10

OSlr|+~|© o

.00
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zhl1-3-41
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\/ k¢Q§£§§Aé2€;i) Current Data Parameters
o NAME zh1-400m
P EXPNO 29
al == N° 'Ph PROCNO 1
Boc
F2 - Acquisition Parameters
Date_ 20230514
Time 20.11
INSTRUM spect
in PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 600
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 291.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
) SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I I ' I I I I ' I I ' I ' I ' SF 100.6278653 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0
PC 1.40
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ZHL-3-25

10

7.605
7.599
7.591
7.583
7.574
7.569
7.322
7.311
7.290
7.280
7.271
7.260
7.250
7.091
7.069
7.048
—4.954
1.464

J
\

Current Data Parameters

NAME 20230423-400m
EXPNO 19
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230422

Time 14.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 6

DS 0

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 125.76

DW 60.800 usec
DE 6.50 usec
TE 290.1 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536

SF 400.1900161 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

13 12
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0 \/ \/ \<>J \\L/ Current Data Parameters
Y NAME 20230423-400m
EXPNO 20
= N~ "Ph PROCNO 1
Boc
F2 - Acquisition Parameters
Date_ 20230422
Time 14.43
10 INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 291.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
H | PLW13 0.30170000 W
W IR NP o N ——— - " SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278636 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0

PC 1.40
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zhl-3-25

10

-107.08

Current Data Parameters

T
-100

-120

-140

-160

T
-180

NAME 20230627-300M
EXPNO 204
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230627
Time 12.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2
TD 131072
SOLVENT CDC13
NS 16
DS 4
SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
DW 7.467 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
P1 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
F2 - Processing parameters
ST 65536
' SF 282.4043552 MHz
ppmuDw EM
SSB 0
LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
e NAME 20230423-400m
PR EXPNO 29
{;; N Ph PROCNO 1
Boc F2 - Acquisition Parameters
Date 20230422
MeO Time 16.18
INSTRUM spect
1p PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 140.02
DW 60.800 usec
DE 6.50 usec
TE 290.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900153 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
JJ PC 1.00
| SR
13 12 11 10 8 7 6 5 4 ppm
0| (=] < (2]
|| o (2] »
|6+~ o o 9]
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ZHL-3-50

L < < o~ <O N @ N
N — 0O [se BN ool i en] — < L N 0O N O < o o
I N N S aanew o ? BRUKER
O [Tolnie} ™M MO N NN — s M AN >~ O [Te) o~ -
— — o — [e)} O 0~~~ [Te) < ~N
| \/ \ ~l\k/ \/ Current Data Parameters
NAME 20230423-400m
EXPNO 30
PN PROCNO 1
Z N e
Boc F2 - Acquisition Parameters
Date_ 20230422
MeO Time 16.37
INSTRUM spect
1p PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 291.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
} l PLW13 0.30170000 W
. TP S P Y oo o ey b A Wptiiaiiidiim S O 2 400.1916008 MHz
F2 - Processing parameters
ST 32768
" T T 1 " 1 ' I ' I I I I I I ' SF 100.6278631 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0
PC 1.40
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ZHL-3-42

N <O OO0 OO LW N >~ O ™
SEREREERRZEERE 3 g BRUKER
A A S S ST AV R -
; =\
f;; N/A\Ph Current Data Parameters
o) ! NAME 20230423-400m
< Boc EXPNO 25
0 PROCNO 1
F2 - Acquisition Parameters
1q Date_ 20230422
Time 15.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 100.49
DW 60.800 usec
DE 6.50 usec
TE 290.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900170 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
ljkkgl PC 1.00
I

14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

(|| D] [O o (2]
I = S
To1R k=K =T E ] N [«2]
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ZHL-3-42

~ O NN OO M — O ™~ o
N~ ~n N TS M O N O e} o O < N O [Te} -
mbor Neome mae o ooaTaew i it BRUKER
nwn M NN NN — — O o o MmN~ ~ O ~ ~
— e B B B B | — — [e)} O 0~~~ < ~N
0 \\ // | K\\ Current Data Parameters
NAME 20230423-400m
P EXPNO 26
o = N 'Ph PROCNO 1
Boc
< F2 - Acquisition Parameters
(0] Date_ 20230422
Time 15.52
1q INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 291.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
H ‘ } ‘ ( ‘ PLW13 0.30170000 W
— v . N " SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
j I j I SF 100.6278645 MHz
WDW EM
200 180 ppmiey 5
LB 1.00 Hz
GB 0
PC 1.40
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zhl1-2-100

N OWOWON™~NOOYM < N o
SEERE RIS 2 & S BRUKER
N N N A A A AN < ™ -
O Current Data Parameters
/JL\\\~ NAME 20230418-400M
EXPNO 22
NN PROCNO 1
Boc
F2 - Acquisition Parameters
Date_ 20230418
r Time 7.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 100.49
DW 60.800 usec
DE 6.50 usec
TE 291.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900151 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L 1

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm

0
2.00
9
9
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zhl1-2-100

@ N — O~ O
@ N W <~ ™M w0 — O o ~
o © ©~~ NN i = BRUKER
n ™M N NN < N~ O o~ ~
— o O 0~~~ < N
o \/ | \\L/ Current Data Parameters
NJ\ NAME 20230418-400M
NV EXPNO 23
©/\Il300 N PROCNO 1
F2 - Acquisition Parameters
Date_ 20230418
r Time 7.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 292.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
| SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
" T " T 1 " 1 ' I I I I I ' I ' I ' SF 100.6278645 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0
PC 1.40
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zhl-5-68

NN TO A NATNHDOOOWN>NMLN [eo) [e0)
TO0NGEREEREEERIEn 3 2 BRUKER
A N ™ -
0] Current Data Parameters
/j\ NAME 20231003-400m
EXPNO 1
=z N PROCNO 1
Boc
F2 - Acquisition Parameters
1s Date_ 20231003
Time 19.24
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 90.23
DW 60.800 usec
DE 6.50 usec
TE 291.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900139 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I . |
13 9 8 7 6 ppm
oo o -
|- o o
oo - o
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zhl-5-68

O n ~ 00
n — A = 1N M < —H O N
KIERRI 83788 2 BRUKER
n ™M N NN < N~ O ~
— o O 0~~~ N
0 T '
Current Data Parameters
NAME 20231003-400M?271)
Z N EXPNO 6
Boc PROCNO 1
F2 - Acquisition Parameters
1s Date_ 20231003
Time 22.08
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 44 .2
DW 20.800 usec
DE 6.50 usec
TE 292.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
} ‘ PLW13 0.24877000 W
‘ LN SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
" T " T 1 " 1 " I I I I I ' I ' I ' SF 100.6278642 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmggg EPg
LB 1.00 Hz
GB 0
PC 1.40


占慧琳
图章


zhl1l-5-69

7.260

3.649
3.631
3.612
3.341
1.500
1.487
1.484
1.479
1.469
1.464
1.457
1.445
1.441
1.426
1.302
1.284
1.265
1.246
1.228
1.210
1.190
0.879
0.861
0.842

B Wy

o

Current Data Parameters

O
/”\\v//\\\
/ N
Boc
1t
13 12

4 3 2 1 0
3|8 8|38|=|&

aif ol il il ed

NAME 20231003-400m

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20231003

Time 19.28

INSTRUM spect

PROBHD 5 mm PADUL 13C

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 6

DS 0

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9845889 sec

RG 15.35

DW 60.800 usec

DE 6.50 usec

TE 291.7 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

NUC1 1H

Pl 9.90 usec

PLW1 23.00000000 w

SFO1 400.1924713 MHz

F2 - Processing parameters

ST 65536

SF 400.1900135 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00
ppm
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zhl1l-5-69

— O © n <
M o N~
o~~~ o © r~
o~~~ NN

_—152.55
TT—151.64
—43.91
—19.82
—13.59

_—84.26
—81.47
_—30.17
=

Current Data Parameters

|

NAME

20231003-400M?71)

| EXPNO 7
BOC PROCNO 1
F2 - Acquisition Parameters
1t Date_ 20231003
Time 22.57
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 800
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 29.75
DW 20.800 usec
DE 6.50 usec
TE 292.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
PLW13 0.24877000 W
SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
j I ) I SF 100.6278689 MHz
WDW EM
180 160 ppmiey 5
LB 1.00 Hz
GB 0
PC 1.40
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zhl1l-35-35a

0]

7.716
7.714
7.710
7.707
7.704
7.700
7.696
7.691
7.682
7.486
7.480
7.466
7.462
7.454
7.450
7.445
7.440
7.436
7.428
7.423
7.413
7.392
7.388
7.383
7.378
7.369
7.365

- 7.359
7.354

l-7.351
7.341
7.337
7.260
4.793

Current Data Parameters

NAME 20230707-400M
Br EXPNO 25
[:::T/A\N — PROCNO 1
4;\C) Ph F2 - Acquisition Parameters
© Date_ 20230706
Time 23.13
2a INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 154.68
DW 60.800 usec
DE 6.50 usec
TE 290.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900140 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
h |
13 12 11 10 9 8 7 6 5 4 ppm
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zhl-3-35a

o — NOOHADHANHO MWL <
(o)} ™M ™M O oo oo W O N O © o™
o S VDT T OO DD “e - BRUKER
n 0N MOMOMOMNHONNNNN A ~ -~ o <
— R B e R B e B e I T O e B e I e R | ~ -~ <
o) | | kéhég\AZééjb) / Current Data Parameters
Br NAME 20230626-400m
NJ$;< EXPNO 28
PROCNO 1
©ﬁ//\\o Ph
(@) F2 - Acquisition Parameters
Date_ 20230626
2a Time 2.33
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 29.75
DW 20.800 usec
DE 6.50 usec
TE 293.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
PLW13 0.24877000 W
" " " N L .“J“ LA A " SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' | ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I " SF 100.6273840 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmios B
LB 1.00 Hz
GB 0

PC 1.40
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CB-1-31A

7.714
7.706
7.703
7.695
7.690
7.446
7.437
7.432
7.424
7.419
7.268
7.264
7.256
7.247
7.226
7.158
7.141
—4.749
2.350

Current Data Parameters

O
Me Br NAME Cb-ketiyi
N — EXPNO 42
5 )’\O Ph PROCNO 1

F2 - Acquisition Parameters
2b Date_ 20230408

Time 11.29

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536

SOLVENT CDC13

NS 6

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9845889 sec

RG 125.76

DW 60.800 usec

DE 6.50 usec

TE 289.0 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========

NUC1 1H

P1 14.68 usec

PLW1 14.00000000 w

SFO1 400.1924713 MHz

F2 - Processing parameters

ST 65536

SF 400.1900180 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

L

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
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CB-1-31A

[e)} NN~ OM>STS0MNN
[eo) M MO0 WOWMS S A W0 N O © [e0) —
o OB HT OO D 0O “e < “ BRUKER
n MMM OMONNNNNN A o~~~ o < —
— R B B I e B IO s B e B B e B s M | ~ -~ < N
0 | \ k¢i$$;$§Lééé§L)// Current Data Parameters
NAME Cb-ketiyi
Me Br EXPNO 43
N — PROCNO 1
%o Ph
(0] F2 - Acquisition Parameters
Date_ 20230408
2b Time 11.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 290.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
’ PLW12 0.37246999 W
’ { ‘ PLW13 0.30170000 W
" " - " ) SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I I ' I ' I ' I ' I ' I ' I ' | ' | ' SF 100.6278652 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmmv B
LB 1.00 Hz
GB 0

PC 1.40
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zhl-3-56A

N
N
~
~

7.712
7.703
7.697
7.688
7.451
7.442
7.440

™M N
—
o~
o~ <

9 Br Current Data Parameters
F N’l%f::< NAME 20230323-400m
EXPNO 138
O4L\O Ph PROCNO 1
F2 - Acquisition Parameters
2c Date_ 20230323
Time 1.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 140.02
DW 60.800 usec
DE 6.50 usec
TE 291.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900168 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L |

13 12 11 10 5 4 3 2 1 ppm

9 8 7 6
|AN|[=[—=|O|O N
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zhl-3-56A

H OO ANOHONWOWHEOAOANHWOIONNOOOLW
O MOANNIDLN IO WOWWOWAHO WO — O O oy 00
T RO BOINMO OS] D WO IO N0 “e o BRUKER
LW OMOMMMMHMMHANNNNAAAA A ~ -~ o o) ™M
A A A A A A A A A4 A A A"~ A A~ A A ~ -~ < <
\\’ \t:$égéé%$4AQi;L)éz;éé;L) Current Data Parameters
O NAME 20230323-400m
Br EXPNO 139
N — PROCNO 1
4;\1) Ph F2 - Acquisition Parameters
o) Date_ 20230323
Time 2.15
2c INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 292.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
( H ’ PLW13 0.30170000 W
[‘ . SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' | ' SF 100.6278645 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmmv B
LB 1.00 Hz
GB 0

PC 1.40
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zhl-3-56a

(0]
Br
O A
Ph
o 0]

2c

-111.81

Current Data Parameters

NAME 20230323-300M
EXPNO 21
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230323
Time 13.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2

TD 131072
SOLVENT CDC13

NS 16

DS 4

SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203

DW 7.467 usec
DE 6.50 usec
TE 290.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1

======== CHANNEL fl ========

T
-100

-120

-140

-160

T
-180

SFO1 282.3761148 MHz
NUC1 19F
P1 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
F2 - Processing parameters
ST 65536
' SF 282.4043552 MHz
ppmuDw EM
SSB 0
LB 0.30 Hz
GB 0

PC 1.00
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zhl-3-47a

7.718
7.709
7.700
7.695
7.525

4.785

Current Data Parameters

(0]
Br NAME 20230427-400M
/I:::I/”\N _ EXPNO 26
PROCNO 1
FACO O)\o Fh sit]
F2 - Acquisition Parameters
2d Date_ 20230427
Time 0.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 125.76
DW 60.800 usec
DE 6.50 usec
TE 291.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900169 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
h L
13 12 11 10 8 7 ppm
NO[r—=|™ o
[ 1(=]1{=]k=] o
ol o
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zhl-3-47a

MWW MWLM ™

N A N i S IEI;I;lIl]|IK‘;IEEIil
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A MNO OO — — OO .

OO ONNNNN A A A ™

R e B R e s B T B e I B s B B e e <

——159.78
150.14

i
/
\

Current Data Parameters

(0]
Br NAME 20230506-400m
/[::j//\N — EXPNO 32
PROCNO 1
F5CO o//L o Ph
2d

F2 - Acquisition Parameters
Date_ 20230506
Time 7.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 292.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
' Lol L . SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
" | " T ' 1 " I ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278655 MHz
200 180 160 140 120 100 80 60 40 20 0 ppnqgg Eg
LB 1.00 Hz
GB 0

PC 1.40
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zhl-3-47a

-57.84

Current Data Parameters

NAME 20230627-300M
O EXPNO 202
Br PROCNO 1
N i
4&\~ Ph F2 - Acquisition Parameters
F,CO of © Date_ 20230627
Time 11.56
2d INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2
TD 131072
SOLVENT CDC13
NS 16
DS 4
SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
DW 7.467 usec
DE 6.50 usec
TE 296.8 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
P1 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
F2 - Processing parameters
ST 65536
' I ' I ' I ' I I I ' I ' ' SF 282.4043552 MHz
0 -20 -40 -60 -100 -120 -140 -160 -180 ppmvsﬂgg Ebg
LB 0.30 Hz
GB 0

PC 1.00
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zhl-3-44a
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Current Data Parameters

Cl Br NAME 20230626-400m
N — EXPNO 4
o )\ Ph PROCNO 1
O F2 - Acquisition Parameters
Date_ 20230625
2e Time 21.49
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 193.13
DW 60.800 usec
DE 6.50 usec
TE 292.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900140 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
. L4l>ﬁk‘A44Ai¥4,
13 12 11 10 9 8 7 6 5 1 ppm
™ MWW o
(=2 Ko1K =220 o
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0] | \l\£§é§%$ kééé;L)// Current Data Parameters
Br NAME 20230506-400m
Cl N EXPNO 29
— PROCNO 1
-4 pn
Cl 0] F2 - Acquisition Parameters
Date_ 20230506
2e Time 6.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 292.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
Bl ‘ ) SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I I ' I ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278688 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmyoy B
LB 1.00 Hz
GB 0

PC 1.40
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S22820058828E 2 BRUKER
A N SRRV T <
o N |
/Q>——{?r Current Data Parametgr;
O N _ NAME Cb-ketiyi
< EXPNO 8
O:I:::]/i;;L‘O Ph PROCNO 1
F2 - Acquisition Parameters
2f Date_ 20230317
Time 22.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 193.13
DW 60.800 usec
DE 6.50 usec
TE 293.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900164 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N
13 12 11 10 8 7 6 ppm
T O[O N o
DO [ o o
o[+~ o o
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Current Data Parameters

O
o Br o
< :I:::]/”\N _ NAME Cb-ketiyi
EXPNO 149
Ph
0 S

PROCNO 1
2f F2 - Acquisition Parameters
Date_ 20230425
Time 3.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 290.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
\ \ ( ‘ PLW13 0.30170000 W
. | | ) ) ) N SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
" T " T ' 1 " 1 ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278645 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0

PC 1.40
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C) Br Current Data Parameters
S NAME Cb-ketiyi
1-Np N — EXPNO 23
)\O Ph PROCNO 1
O F2 - Acquisition Parameters
Date_ 20230309
2g Time 0.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 140.02
DW 60.800 usec
DE 6.50 usec
TE 293.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900166 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Jk |
13 12 11 10 6 5 4 3 2 1 ppm
(=]
<
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O \\\\Wﬂ// Current Data Parameters
NAME Cb-ketiyi
PN Br EXPNO 151
1-Np N — PROCNO 1
4;\‘() Ph F2 - Acquisition Parameters
O Date_ 20230425
Time 3.32
29 INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 290.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
} ‘ I ”} | PLW12 0.37246999 W
. " L | ' } JL " PLW13 0.30170000 W
i’ ' o ' ’ ' SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I I ' I ' I I I I I I ' SF 100.6278635 MHz
200 180 160 140 120 100 80 60 40 20 ppmggg E%ﬁ
LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

(0]
0 Mr
N __ NAME 20231006-400m
q\)\ EXPNO 5
0 Ph PROCNO 1
(0]
2h F2 - Acquisition Parameters
Date_ 20231005
Time 23.47
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 140.02
DW 60.800 usec
DE 6.50 usec
TE 291.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900139 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
1 JL 1
15 14 13 10 9 5 4 1 0 ppm

i
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Br Current Data Parameters
O N . NAME 20230722-400M
w EXPNO 33
)\O Ph PROCNO 1
o o
F2 - Acquisition Parameters
2h Date_ 20230721
Time 23.55
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 500
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 37.77
DW 20.800 usec
DE 6.50 usec
TE 294.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltz1l6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
| l I PLW12 0.30712000 W
oA N 0 o | s ———wY W PLW13 0.24877000 W
SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
" T " T " 1 " 1 " I ' I ' I ' I ' I ' I ' I ' SF 100.6278612 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmgg‘g EPO4
LB 1.00 Hz
GB 0
PC 1.40
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7.440
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7.297
7.287
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7.260
7.214
7.206
6.993
6.984
6.980
6.971
4.973
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Current Data Parameters

NAME ZHL230423-400m
EXPNO 79
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230423

Time 2.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 8

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 154.68

DW 60.800 usec
DE 6.50 usec
TE 289.7 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536

SF 400.1900163 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

13 12 11

oS~ o
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| | ké§§¢%hé&¢) / Current Data Parameters
O NAME ZHL230423-400m
s Br EXPNO 80
<J/\N — PROCNO 1
\ )\O Ph F2 - Acquisition Parameters
@] Date_ 20230423
Time 2.44
INSTRUM spect
2i PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 290.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
‘ ‘ ’ PLW13 0.30170000 W
' - " " SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278645 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters

13 12 11

4 3

) ™ (o
Q el (e
o ol e

NAME Cb-ketiyi
EXPNO 17
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230411
Time 2.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 125.76
DW 60.800 usec
DE 6.50 usec
TE 289.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900163 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

U PC 1.00

ppm
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Me | | k¢>§$§\éééﬁb) Current Data Parameters
(@] NAME Cb-ketiyi
\©\/\ Br EXPNO 18
N — PROCNO 1
OéL\O Ph F2 - Acquisition Parameters
Date_ 20230411
2j Time 2.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 290.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
‘ ’ ‘ PLW13 0.30170000 W
) " || SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I ' ' I ' I I ' I I I I SF 100.6279659 MHz
200 180 160 140 120 100 80 40 20 0 ppmyoy B
LB 1.00 Hz
GB 0

PC 1.40
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B Current Data Parameters
n-Bu< r NAME 20230509-400M
N — EXPNO 37
)\O Ph PROCNO 1
) F2 - Acquisition Parameters
Date_ 20230509
Time 8.15
2k INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 140.02
DW 60.800 usec
DE 6.50 usec
TE 291.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900164 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J L PC 1.00

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
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() | | l\k \z/) | Current Data Parameters
B Br NAME 20230509-400M
n- U\N EXPNO 38
//\\ — PROCNO 1
0] © Ph F2 - Acquisition Parameters
Date_ 20230509
Time 8.33
2k INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 291.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
‘ } PLW13 0.30170000 W
WAV A N (MR b M o " oM AW dippn S E O 2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' | ' | | ' | | ' | ' | | | ' | ' | ' SF 100.6278631 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmggg Eboﬁ
LB 1.00 Hz
GB 0

PC 1.40
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Br Current Data Parameters
N — NAME zh1-400m
EXPNO 32
)\o Ph PROCNO 1
0]
F2 - Acquisition Parameters
21 Date_ 20230514
Time 20.43
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685
FIDRES 0.125483
AQ 3.9845889
RG 181.41
DW 60.800
DE 6.50
TE 291.1
D1 1.00000000
TDO 1
======== CHANNEL fl1 ====
NUC1 1H
P1 14.68
PLW1 14.00000000
SFO1 400.1924713
F2 - Processing parameters
ST 65536
SF 400.1900165
WDW EM
SSB 0
LB 0.30
GB 0
LJ PC 1.00
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
[=1[{}
0_1—
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| \ kitég%i%kégéﬁi:;/ \4// Current Data Parameters
O NAME zh1-400m
Br EXPNO 33
N _ PROCNO 1
4A~\() Ph F2 - Acquisition Parameters
() Date_ 20230514
Time 21.07
INSTRUM spect
2' PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 291.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
1 { PLW13 0.30170000 W
y " iR - v . pRs——_— - y oy { SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
" T " T " 1 " 1 ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278638 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmvsﬂgg Eboﬁ
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
— = NAME 20230721-400M
Bn—N EXPNO 29
%O PROCNO 1
O F2 - Acquisition Parameters
Date_ 20230721
2m Time 0.19
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 90.23
DW 60.800 usec
DE 6.50 usec
TE 294.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900175 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
M - M
13 12 11 10 8 7 6 4 1 ppm
N O]l (=] (0]
[ 1k =18 i) o 2]
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Current Data Parameters
Bn—N" 7 NAME 20230721-400M
%O EXPNO 30
PROCNO 1
(0]
F2 - Acquisition Parameters
2m Date_ 20230721
Time 0.43
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 35.06
DW 20.800 usec
DE 6.50 usec
TE 294.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
’ ' ‘ [ A PLW13 0.24877000 W
L \ h SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I I ' I ' I I I I ' SF 100.6278646 MHz
200 180 160 140 120 100 80 40 20 ppmy B
LB 1.00 Hz
GB 0

PC 1.40
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(0] Br Current Data Parameters
Cl NAME 20230429-400m
Bn—N = EXPNO 28
1) PROCNO 1
0O F2 - Acquisition Parameters
Date_ 20230427
2n Time 23.56
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 113.67
DW 60.800 usec
DE 6.50 usec
TE 290.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900166 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
‘J L‘ PC 1.00
Jkg ‘44k¥/L_¥s44444J;44,

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
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(@) Br | \‘\'\\V% Current Data Parameters
NAME 20230506-400m
pZ Cl EXPNO 30
Bn—N PROCNO 1
o F2 - Acquisition Parameters
(@) Date_ 20230506
Time 7.06
2n INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 292.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
" N L ) L ) . SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I I ' I ' I ' I ' I ' I ' I ' | ' | ' SF 100.6278674 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmvsﬂgg Eboﬁ
LB 1.00 Hz
GB 0

PC 1.40
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o) Br
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Current Data Parameters

NAME 20230509-400M
EXPNO 35
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230509
Time 7.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 140.02
DW 60.800 usec
DE 6.50 usec
TE 291.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900163 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

1.00

| F

13 12 11

10

9 8 7 6 5
5|3(3|8 e

lailed] v+ o

ppm
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Current Data Parameters
= NAME 20230509-400M
Bn—N EXPNO 36
2r’() PROCNO 1
() F2 - Acquisition Parameters
Date_ 20230509
Time 8.12
20 INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 292.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f] ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
vamwm [TRS— parap B S O 2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I I ' I I ' I ' I I I ' I ' I ' SF 100.6278639 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0

PC 1.40
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zhl-3-66a

-107.74

Current Data Parameters

T
-100

-120

-140

-160

T
-180

NAME 20230627-300M
EXPNO 203
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230627
Time 12.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2
TD 131072
SOLVENT CDC13
NS 16
DS 4
SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
DW 7.467 usec
DE 6.50 usec
TE 296.9 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
P1 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
F2 - Processing parameters
ST 65536
' SF 282.4043552 MHz
ppmuDw EM
SSB 0
LB 0.30 Hz
GB 0

PC 1.00
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Current Data Parameters
Bn—N = NAME 20230628-400M
EXPNO 10
o) OMe PROCNO 1
0 F2 - Acquisition Parameters
Date_ 20230627
2p Time 21.54
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 140.02
DW 60.800 usec
DE 6.50 usec
TE 291.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900140 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
Mpc 1.00
L kA
13 12 10 9 8 7 6 5 4 ppm
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o) Br \/ | \\W/ \/ Current Data Parameters
NAME 20230629-400m
EXPNO 48
Bn—N = PROCNO 1
%O OMe F2 - Acquisition Parameters
o) Date_ 20230629
Time 5.29
INSTRUM spect
2 PROBHD 5 mm PADUL 13C
P PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 29.75
DW 20.800 usec
DE 6.50 usec
TE 291.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
{‘ ‘ PLW13 0.24877000 W
Hewabo " KN Vs o - o i u " SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
" T " T " 1 " 1 I I ' I I I I ' SF 100.6278625 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0

PC 1.40
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= Current Data Parameters
Bn—N NAME 20230712-400M
%O EXPNO 22
e} PROCNO 1
2q F2 - Acquisition Parameters
Date_ 20230711
Time 22.50
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 154.68
DW 60.800 usec
DE 6.50 usec
TE 296.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900147 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J J PC 1.00
Y
13 12 11 10 8 7 6 5 ppm
N OOl < (=]
[=)=]Kc]Ke] o o
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Bn—N = (@) Current Data Parameters
> NAME 20230818-400M
)/O S EXPNO 22
1) PROCNO 1
2q F2 - Acquisition Parameters
Date_ 20230817
Time 23.17
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 500
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 44 .2
DW 20.800 usec
DE 6.50 usec
TE 296.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
I " | I | i " PLW13 0.24877000 W
W W W SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I ' I ' I ' I ' I I ' ' SF 100.6278622 MHz
200 180 160 140 120 100 80 40 ppmy B
LB 1.00 Hz
GB 0

PC 1.40
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Bn\ Br Current Data Parameters
N NAME 202305-21
)\ — EXPNO 23
PROCNO 1
o~ © H
F2 - Acquisition Parameters
Date_ 20230521
Time 0.49
2r INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 125.76
DW 60.800 usec
DE 6.50 usec
TE 288.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900167 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
. L

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm

M| (O o
O] |0 o

ol o oi


占慧琳
图章


zhl-3-81la
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0 | | | \ \J/) Current Data Parameters
NAME 202305-21
Bn. Br EXPNO 24
N —_— PROCNO 1
cf;L\C) H F2 - Acquisition Parameters
Date_ 20230521
Time 1.19
INSTRUM spect
2r PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 500
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 289.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
} PLW13 0.30170000 W
A . W " A " N ) " . SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
" T " T " 1 " 1 " I ' I ' I ' I ' I ' I ' I ' SF 100.6278663 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmvsﬂgg Eboﬁ
LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 20231005-400m

4;\ EXPNO 4

g7 O H PROCNO 1

2s F2 - Acquisition Parameters
Date_ 20231004
Time 22.45
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 125.76
DW 60.800 usec
DE 6.50 usec
TE 291.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900138 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
.
13 12 11 10 9 8 7 6 ppm
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N _ Current Data Parameters
NAME 20231005-400m
4L‘O H EXPNO 5
o PROCNO 1
2s F2 - Acquisition Parameters
Date_ 20231004
Time 23.45
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 24.67
DW 20.800 usec
DE 6.50 usec
TE 292.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 w
PLW12 0.30712000 W
PLW13 0.24877000 W
’ |, SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' | " I 1 ' I ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278652 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0

PC 1.40
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N — Current Data Parameters
4;\ H NAME 20231005-400m
o 0 EXPNO 6
PROCNO 1
2t F2 - Acquisition Parameters
Date_ 20231004
Time 23.50
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 75.43
DW 60.800 usec
DE 6.50 usec
TE 291.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900139 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
) U N
13 12 11 10 3 2 1 ppm
o o [ 1K= (=]
o N <T| O (N
- o ailail|ed
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N — Current Data Parameters
)\o H NAME 20231005-400m
o EXPNO 7
PROCNO 1
2t F2 - Acquisition Parameters
Date_ 20231005
Time 0.09
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 44 .2
DW 20.800 usec
DE 6.50 usec
TE 292.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
\ PLW13 0.24877000 W
o SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I I ' I I I I I I ' I I ' SF 100.6278645 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmyoy B
LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME 20230418-400M
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230418

Time 6.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 6

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 75.43

DW 60.800 usec
DE 6.50 usec
TE 291.7 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536

SF 400.1900168 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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cl Current Data Parameters
©/\N — NAME 20230418-400M
EXPNO 21
O)\O Ph PROCNO 1
2a' F2 - Acquisition Parameters
Date_ 20230418
Time 6.56
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 292.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
L SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I ' I ' I I I ' I I ' SF 100.6278690 MHz
200 180 160 140 120 100 80 40 0 ppmun B
LB 1.00 Hz
GB 0
PC 1.40
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zhl1-3-93

252
242
153
136

SN\

7.821
7.814
7.811
7.805
7.797
7.461
7.453
7.445
7.264
7.260

7
7
7

7
4.748

2.347

(o) Current Data Parameters
M cl NAME 20230509-400M
e N . EXPNO 32
Jg{ PROCNO 1
)\o Ph
(6] F2 - Acquisition Parameters
, Date_ 20230509
2b Time 7.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 113.67
DW 60.800 usec
DE 6.50 usec
TE 291.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900194 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
JL k PC 1.00
) ) S B |
AR R R B T A M I I I I I I
10 9 8 7 6 5 4 3 2 1 0 -1 ppm
Jﬂ?i |~ (L] o
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——159.59
150.52
138.70
134.87
134.10
132.54
131.13
129.64
129.36
129.24
128.78
128.52
76.68

—43.97

—21.30

N\ %

O
Me Cl Current Data Parameters
\O/\/'\/\‘\ — NAME 20230509-400M
0 Ph
O

EXPNO 33
PROCNO 1
2b' F2 - Acquisition Parameters
Date_ 20230509
Time 7.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 292.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
’ PLW13 0.30170000 W
gy o ‘ VAR, g - o R A TRTAPPI VAT oo —— SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' | " T ' 1 " I ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278652 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmggg EIOI
LB 1.00 Hz
GB 0

PC 1.40
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N — Current Data Parameters
4L\O Ph NAME 20230429-400m
F3CO 0 EXPNO 23
PROCNO 1
2c'
F2 - Acquisition Parameters
Date_ 20230427
Time 23.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 140.02
DW 60.800 usec
DE 6.50 usec
TE 290.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900164 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
e
13 12 11 10 8 7 ppm
OO (=]
oo o S
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(0] | \Qkkdkéié§%\//¢?%égé§L) Current Data Parameters
Cl NAME 20230506-400m
/[:::T/\:i\ — EXPNO 33
PROCN 1
F3CO g0 Ph OCNO
. F2 - Acquisition Parameters
2c Date_ 20230506
Time 8.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 292.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
l h ” R \ SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' | ' | | ' | ' | ' | ' | ' | ' | ' | ' | ' SF 100.6278631 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmggg Ebg
LB 1.00 Hz
GB 0

PC 1.40
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Cl
L Yy
F3CO OéL\O Ph

2c'

-57.86

Current Data Parameters

T
-100

-120

-140

-160

T
-180

NAME 20230706-300M
EXPNO 241
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230706
Time 11.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2
TD 131072
SOLVENT CDC13
NS 16
DS 4
SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
DW 7.467 usec
DE 6.50 usec
TE 297.8 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
P1 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
F2 - Processing parameters
ST 65536
' SF 282.4043552 MHz
ppmuDw EM
SSB 0
LB 0.30 Hz
GB 0

PC 1.00
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图章


ZHL-3-94

O
cl NJg;{:I
Q:I:::ri;}\o Ph
2d'

7.823
7.818
7.809
7.799
7.560
7.555
7.473
7.467
7.458
7.447
7.437
7.416
7.320
7.316
7.300
7.295
7.260

S "

—4.729

Current Data Parameters

NAME 20230429-400m
EXPNO 8
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230427

Time 22.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 6

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 125.76

DW 60.800 usec
DE 6.50 usec
TE 291.1 K

D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H

P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536

SF 400.1900164 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

13 12

11 10 9 8 7 6

(=30 30=3=2]
[=1K<1{=]1¢)]

ajol<|e
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zhl1l-3-94

M A 10O 4O T I AN
M NOWOOOMMO N I < O — O O N n
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n OHMHOMHMHOMOMMNOMOMONNNN o~~~ o N -
— A A A A A A A A A A A ~ -~ < N
0 NS 2 .
Cl Cl Current Data Parameters
:]::::T/A\N _ NAME ZHL230423-400m
EXPNO 78
cl OéL‘O Ph PROCNO 1
2d' F2 - Acquisition Parameters
Date_ 20230423
Time 2.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 290.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
| SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I I ' I ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278683 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmggg EIg
LB 1.00 Hz
GB 0

PC 1.40
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zhl1-3-98

AT O WVWONNLWOWOL WOWN O ™~
HOOOWM W ITMWOI MMM N
mmwl\l\l\wwwwr\]mmml\l\m
A N A AV RN

<\

(0]
Ml
N — Current Data Parameters
4;\ NAME ZHL230423-400m
g7 © Ph EXPNO 67
PROCNO 1
2¢' o
F2 - Acquisition Parameters
Date_ 20230422
Time 23.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 68.24
DW 60.800 usec
DE 6.50 usec
TE 290.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900165 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
L PC 1.00
|Ls
13 12 11 10 9 8 7 6 ppm
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zhl1-3-98

——159.50
147.84
147.77
134.80
132.47
131.09
129.19
128.47
127.83
125.13
122.89

_—109.47

T—108.38

——101.20
43.75

O
Cl Current Data Parameters
{3 N N— NAME 20230505-400m
o d)\o Ph EXPNO 28

PROCNO 1

2¢’ F2 - Acquisition Parameters
Date_ 20230505
Time 4.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 292.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768

' | ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I sr 100.6278693 MHz

200 180 160 140 120 100 80 60 40 20 pmesIgg EIg
LB 1.00 Hz
GB 0

PC 1.40
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zhl1-3-100

NN OWOWMHEWONMCTNHOWOHO WM W —
CRSLSEEREREERR YR § BRUKER
A N AV RV e <
0 N\
O N —__CI Current Data Parameters
<§;ET/A\ NAME zh1-400m
)\O Ph EXPNO 30
0 PROCNO 1
2f' F2 - Acquisition Parameters
Date_ 20230514
Time 20.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 125.76
DW 60.800 usec
DE 6.50 usec
TE 291.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900163 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J " l S |
13 12 11 10 9 ppm

8 7 6
EECE:
~lslal lole

.00

N
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zhl1-3-100

o NN — 0oy nH ™MAN n N
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0 NNV W/
Cl Current Data Parameters
O NJg;< NAME zh1-400m
\ | pu EXPNO 31
0 Ph PROCNO 1
(0)
2f F2 - Acquisition Parameters
Date_ 20230514
Time 20.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 291.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f] ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
; | | A ’ . SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278653 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0

PC 1.40
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ZHL-3-99

O

Cl

6.991
6.981
6.979
6.969

™0
~
o
<

Current Data Parameters

NAME 20230429-400m
EXPNO 24
e} PROCNO 1
29' F2 - Acquisition Parameters
Date_ 20230427
Time 23.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 140.02
DW 60.800 usec
DE 6.50 usec
TE 290.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900167 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
L PC 1.00
)
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm

I E=1=1L=)
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zhl-3-99

O O NOO < OO0WOWTI r~r- -
o O NWOWT AN O~ N O O o™
o OWT A DD~ O e ? BRUKER
n 0N OMOMMMONNNNNN o~ o~ O o~
— R A B e B B e e B s B B B |l i o
0 I\ '
s /j§>#—2? Current Data Parameters
N — NAME ZHL230423-400m
<\J/\ EXPNO 64
)\O Ph PROCNO 1
o
29' F2 - Acquisition Parameters
Date_ 20230422
Time 22.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 290.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
I ’ | SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I I ' I ' I ' I ' I | ' SF 100.6278711 MHz
200 180 160 140 120 100 80 40 0 ppmin B
LB 1.00 Hz
GB 0

PC 1.40
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zhl-4-25A

7.848
7.845
7.841
7.838
7.834
7.831
7.827
7.824
7.491
7.485
7.481
7.477
7.475
7.473
7.470
7.468
7.464
7.454
7.260
7.165
7.163
7.157
7.143
7.120

Wﬁ%

N~ MMM
[ N e N I S A N N
00 00 00 00 O O O O O
MM OMOMMNANNN

<

——2.332

Me (0] Current Data Parameters
Cl NAME 2023-6-22-400
N — EXPNO 59
//\'\O Ph PROCNO 1
O F2 - Acquisition Parameters
2h' Date_ 20230622
Time 5.03
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 68.24
DW 60.800 usec
DE 6.50 usec
TE 292.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1881130 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
w L PC 1.00
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
M|[N|WO N~ (=] (=]
[<211K2] K= (=] o o
|l ailed - o )
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— L B B e B e I I B e O e B e B s I | ~ -~ < o N
Me 0] | | \\\\\V// Current Data Parameters
Cl NAME 2023-6-22-400
N — EXPNO 60
)\O Ph PROCNO 1
O F2 - Acquisition Parameters
2h' Date_ 20230622
Time 5.33
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 500
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 50.16
DW 20.800 usec
DE 6.50 usec
TE 292.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
PLW13 0.24877000 W
SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I ' I ' I I I I ' I ' I ' I ' I " SF 100.6273886 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmios B
LB 1.00 Hz
GB 0

PC 1.40
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zhl-4-28

~ <t 00MOWOWMWTMr OO HMO LT NMOADANOHNO™~ONAHNM OO
T OO NNN O N O VO MO AN O~ M
00 00 00 0O 00 0O GO O ' I ' N xoxoxo:\:\:\xoxoxoxoxowwmmmmm
| e e L el e e e mmmHHHHHHHHHHHHHHO

/&;r_—2?| Current Data Parameters
NN N NAME 20230707-400M
EXPNO 23
)\O Ph PROCNO 1
@)
2i' F2 - Acquisition Parameters
Date_ 20230706
Time 23.06
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 113.67
DW 60.800 usec
DE 6.50 usec
TE 290.7 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900141 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
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zhl-4-28

n o OMOO ! MM
[e)} [eo) O O N N N O © < < o [eo)
S B 38 TR 83 BRUKER
n n M oMo NN N ~ -~ o o [e)} [e)} o
— — R A B B B B | ~ -~ < ~N — —
0 | | \i\\ /¢/ Current Data Parameters
/\/\N&Cl NAME 20230524-400m
— EXPNO 31
)\O Ph PROCNO 1
0]
2i' F2 - Acquisition Parameters
Date_ 20230524
Time 3.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 292.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
’ PLW12 0.37246999 W
’ ’ PLW13 0.30170000 W
" : : Wi ” W I SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I I ' I I I I I I I ' I " SF 100.6278630 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmios B
LB 1.00 Hz
GB 0

PC 1.40
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(0] . Current Data Parameters
N NAME 20230627-400m
4&\ — EXPNO 28

0 Ph PROCNO 1
0)

2j F2 - Acquisition Parameters
Date_ 20230627
Time 5.28
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 193.13
DW 60.800 usec
DE 6.50 usec
TE 292.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900140 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
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zhl-4-19%a

OOV AMIOOOM
OO M A O AN
<N O OO0 O N
MMM OMONNNNNN
R B B e B s B s B B |

0 W
©\N )g_;{n

)\o Ph

O
2f

i

77.32
77.00
76.68

%

Current Data Parameters

' Wiy L " Laalid

T T T T T
200 180 160 140 120

80

NAME 37 (1)
EXPNO 37
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230514
Time 22.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 291.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
I ‘ r— SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
I ' I ' I " SF 100.6278645 MHz
40 20 0 ppmwow EM
SSB 0
LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

N T NAME 20230720-400M
d >//O EXPNO 34
F PROCNO 1
)
2k’

F2 - Acquisition Parameters
Date_ 20230720
Time 3.02
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 154.68
DW 60.800 usec
DE 6.50 usec
TE 294.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f] ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900140 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
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zh1l-4-30
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(0] Cl \’ / \ k4§é§§§>Léﬁé;L:%¢) Current Data Parameters
NAME 20230720-400M
N = EXPNO 35
}/o PROCNO 1
F
(0] F2 - Acquisition Parameters
2k’ Date_ 20230720
Time 3.38
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 600
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 37.77
DW 20.800 usec
DE 6.50 usec
TE 294.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
m | ! J PLW13 0.24877000 W
, : " vt L b SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' | I I ' I I ' I I ' I ' I ' I ' I " SF 100.6278615 MHz
200 180 160 140 120 100 80 60 40 20 0 pmesIgg E%I
LB 1.00 Hz
GB 0

PC 1.40
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0 Cl

N 2
)7/0
@)

2k’

-107.13

Current Data Parameters

T
-100

-120

-140

-160

T
-180

NAME 20230707-300m
EXPNO 250
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230707
Time 11.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2
TD 131072
SOLVENT CDC13
NS 16
DS 4
SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
DW 7.467 usec
DE 6.50 usec
TE 297.5 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
P1 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
F2 - Processing parameters
ST 65536
' SF 282.4043552 MHz
ppmuDw EM
SSB 0
LB 0.30 Hz
GB 0

PC 1.00
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zhl-4-18a

7.440
7.433
7.420
7.417
7.364
7.353
7.347
7.340
7.335
6.642
4.732

o &\%/
N Cl Current Data Parameters
©ﬁ)\ — NAME zh1-400m
0 H
o]

EXPNO 34
PROCNO 1

21’ F2 - Acquisition Parameters
Date_ 20230514
Time 21.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 90.23
DW 60.800 usec
DE 6.50 usec
TE 291.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900165 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

LJM b I

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
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—158.66
——150.44
——140.23

_—133.92

128.88
128.65
— 111.43

<

Current Data Parameters

O
Cl NAME zh1-400m
[:::]//\:1\ — EXPNO 35
3 H PROCNO 1
@)

F2 - Acquisition Parameters
2I' Date_ 20230514
Time 21.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 291.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
. . SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' | ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I " SF 100.6278685 MHz
200 180 160 140 120 100 80 60 40 20 0 ppnqgg Eg
LB 1.00 Hz
GB 0

PC 1.40


占慧琳
图章


zh1-5-93

7.535
7.519
7.515
7.513
7.498
7.465
7.461
7.454
7.448
7.445
7.441

7

260
6.785

=

Current Data Parameters

NAME 20231005-400m
)\ EXPNO 2
o PROCNO 1
2m F2 - Acquisition Parameters
Date_ 20231004
Time 22.22
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 140.02
DW 60.800 usec
DE 6.50 usec
TE 291.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900139 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J h PC 1.00
L
13 12 11 10 8 7 6 ppm
ol o
- O o
ol |+


占慧琳
图章


zh1-5-93

o™

o < — O @

- 788 BRUKER
o o . .

™ N ~ 0

— o~~~

——157.75
——149.44
—139.89
129.24
125.34
—112.24

<
~—
<

Cl Current Data Parameters
— NAME 20231005-400m
4;\ H EXPNO 3

o PROCNO 1
2m F2 - Acquisition Parameters
Date_ 20231004
Time 22.41
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 44 .2
DW 20.800 usec
DE 6.50 usec
TE 292.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
’ PLW13 0.24877000 W
[ s b SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' T " T ' 1 " I ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278645 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0

PC 1.40


占慧琳
图章


zhl-5-75

3.624
3.606
3.588
1.688
1.667
1.655
1.651
1.645
1.632
1.613
1.373
1.354
1.334
1.316
1.232
0.954
0.936
0.918

o [e)} —
e < N
N e} <
- < R R R BB B
o | Vs
N — Current Data Parameters
//\\ H NAME 20231005-400m
o © EXPNO 8
PROCNO 1
2n'
F2 - Acquisition Parameters
Date_ 20231005
Time 0.13
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 75.43
DW 60.800 usec
DE 6.50 usec
TE 291.4 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900138 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
o (4] || (WO
<] - 0ol |N


占慧琳
图章


zhl-5-75

77.32
77.00

—159.06

—150.76

——140.28
110.99
76.68

—40.11
—29.44
—19.71
—13.42

<

O
//A\V/A\N/ﬂ>::<?| Current Data Parameters
NAME 20231005-400m
//\\o H EXPNO 9
0 PROCNO 1
2n' C
F2 - Acquisition Parameters
Date_ 20231005
Time 0.31
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 300
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 44 .2
DW 20.800 usec
DE 6.50 usec
TE 291.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
‘ [ ‘ PLW13 0.24877000 W
SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
" | " T ' 1 " I ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278638 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmvsﬂgg Ebé
LB 1.00 Hz
GB 0

PC 1.40


占慧琳
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ZHL-3d-35B

7.716
7.711
7.707
7.704
7.698
7.692
7.394
7.386
7.383
7.380
7.375
7.368
7.359
7.351
7.349
7.342
7.336
7.332
7.323
7.321
7.316
7.309
7.304
7.298
7.260
4.699
4.663
4.657
4.620

|
|

Ph O 0o Current Data Parameters
O NAME 20230627-400m
— N 32

EXPNO
@N = PROCNO 1
(0]
cfA\T) Ph F2 - Acquisition Parameters
3 Date_ 20230627
a Time 6.24
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 125.76
DW 60.800 usec
DE 6.50 usec
TE 292.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900140 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm

3.95
6.12
10.05
4.00


占慧琳
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ZHL-3d-35B

—160.43

O Ph O\(Q
@/\N . - N
O//\\o Ph O
3

a

——151.32
128.75
128.69
128.46
123.56
77.31
77.00
76.68
43.73

3
<

Current Data Parameters

T T
200 180

T
160

NAME 20230627-400m
EXPNO 33
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230627
Time 6.48
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 29.75
DW 20.800 usec
DE 6.50 usec
TE 292.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 w
PLW12 0.30712000 W
PLW13 0.24877000 W
SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
SF 100.6278635 MHz
WDW EM

0 ppmSSB 0
LB 1.00 Hz
GB 0

PC 1.40


占慧琳
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ZHL-4-56A

O ET OO OONONLNH WM WL e}
R e LIS 3 BRUKER
R N N N N N A ~
Current Data Parameters
NAME 20230627-400m
EXPNO 35
/l:::L\;}, PROCNO 1
\«>\j;‘<g\ F2 - Acquisition Parameters
/l\\ Date_ 20230627
Time 7.23
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 90.23
DW 60.800 usec
DE 6.50 usec
TE 292.3 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900140 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 A1 o -1 -2 ppm

[2 1 E=1E5'11") (=] o]
o|N|=|® S o
O|N|O < ]
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放置图像


ZHL-4-56A

(0]

/I::j\\:}/q
Me N\«}\{
O pr
3

P

h o
Me
>~<»\N/“\[::j/ F2 - Acquisition Parameters
o/{b Date_ 20230627

——160.44
__~151.35
138.61
136.84
134.01
133.04
J44:132.77
¥ ~130.22
R—129.85
129.18
128.72
128.43
125.64
123.52
77.31
=EEE77 00
76.68
——43.65
—21.27

Current Data Parameters
NAME 20230627-400m
EXPNO 36
PROCNO 1

Time 7.47
b INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 29.75
DW 20.800 usec
DE 6.50 usec
TE 292.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
PLW13 0.24877000 W
. Semnaned ! . . SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
" | " T " 1 " 1 ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278653 MHz
200 180 160 140 120 100 80 60 40 20 0 ppnqgg Eg
LB 1.00 Hz
GB 0

PC 1.40
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放置图像


zhl-3-51a

F3CO

7.705
7.389
7.381
7.376
7.353
7.260
7.159
7.139

Z
N

4.646

Current Data Parameters

NAME 20230628-400M
EXPNO 13
o Ph O\Y%T/J:::I/OCFB PROCNO 1
N/ﬂ>;:2%’<ﬁ/N F2 - Acquisition Parameters
//Lo Ph O Date_ 20230627
0 Time 22.05
3c INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 100.49
DW 60.800 usec
DE 6.50 usec
TE 291.6 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900140 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
LJJL_Ag—A¥JLPC 1.00
13 12 11 10 8 7 ppm
NN o
oM o
<|S| < <
-


user
放置图像


zhl-3-51a

FsCO

— O HOOOWM>S WO WW—HM
o™ —ANWOOWOW M™MOWOoWwOo MO — O 00 o
S LV ANNG O M O “e % BRUKER
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| \, k\ESEQ;XAL//¢ééﬁ/) Current Data Parameters
NAME 20230629-400m
0 EXPNO 47
o Ph O~j%\/J:::I/OCF3 PROCNO 1
/l:::j/A\N’ﬂ>::Z’#<ﬁ/N F2 - Acquisition Parameters
Date 20230629
o)\O Ph O Time 5.02
3c INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 35.06
DW 20.800 usec
DE 6.50 usec
TE 291.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
‘ ‘ [ PLW13 0.24877000 W
I NN SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I I ' I ' I ' I I I " SF 100.6278637 MHz
200 180 160 140 120 100 80 40 0 ppmyos B
LB 1.00 Hz
GB 0

PC 1.40
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zhl-4-51a

Wap:asnd

—-57.90

Current Data Parameters

-120

-140

-160

NAME 20230706-300M
EXPNO 239
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230706
Time 11.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2
TD 131072
SOLVENT CDC13
NS 16
DS 4
SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
DW 7.467 usec
DE 6.50 usec
TE 297.8 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
P1 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
F2 - Processing parameters
ST 65536
' SF 282.4043552 MHz
ppmuDw EM
SSB 0
LB 0.30 Hz
GB 0

PC 1.00
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zhl-1-62

7.865
7.858
7.853
7.845
7.840
7.832
7.482
7.479
7.474
7.470
7.463
7.460
7.456
7.452
7.447
7.440
7.438
7.434
7.422
7.414
7.408
7.404
7.400
7.394
7.386

- 7.381

-7.377

-7.373
7.260

Current Data Parameters

NAME zhl-1-62a
EXPNO 2
o PROCNO 1
YO Ph O F2 - Acquisition Parameters
— Date_ 20220830
N — /SN Time 20.58 h
INSTRUM Avance
O Ph 0/& PROBHD  2116098_0833 (
PULPROG zg30
TD 65536
3d SOLVENT CDC13
NS 16
DS 2
SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 101
DW 61.000 usec
DE 13.54 usec
TE 291.7 K
D1 1.00000000 sec
TDO 1
SFO1 400.1324708 MHz
NUC1 1H
PO 3.33 usec
P1 10.00 usec
PLW1 20.73200035 W
F2 - Processing parameters
ST 65536
SF 400.1300098 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
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ZHL-3-37b
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e} DNOINHNONOWMLH N O ©
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— R B B B I I B e B B | ~ -~
| ké§é$$§44?é§¢) Current Data Parameters
NAME 20230726-400M
o) EXPNO 2
YO Ph /o) PROCNO 1
N - F2 - Acquisition Parameters
— N Date_ 20230725
Time 21.54
O Ph O/§ INSTRUM spect
o) PROBHD 5 mm PADUL 13C
3d PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 600
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 37.77
DW 20.800 usec
DE 6.50 usec
TE 292.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
’ ‘ ( l PLW13 0.24877000 W
o . N SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
j I j I ) I SF 100.6278633 MHz
200 180 160 ppmy e
LB 1.00 Hz
GB 0
PC 1.40


user
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zhl-4-27b

7.736
7.730
7.717
7.393
7.380
7.260

£
X

™M O ™~ <OV~ Oo0 O HN
n oM AN O 0 WO WO
w0 w0 O OWNnWOMmMHANN
oMo om R B B B B B B B |

1.252
0.943
0.917
0.899
0.881

Current Data Parameters

NAME 20230602-400m
EXPNO 19
(0] PROCNO 1
}/0 Ph O
== F2 - Acquisition Parameters
\/\/NMNM Date_ 20230601
O Ph O,& Time 5.17
e INSTRUM spect
3e PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 113.67
DW 60.800 usec
DE 6.50 usec
TE 293.2 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900171 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
Uﬁi PC 1.00
) VI
13 12 11 10 8 7 4 3 2 ppm
[TelK=2} © e i K=
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zhl-4-27b

N — O < O+ < O
(o0} o) ~ — — 0O [~ — O O < ~ < o™
S0 Ghcewn 788 5 29 BRUKER
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| | \\V/ / Current Data Parameters
o NAME 20230602-400m
YO Ph O EXPNO 20
= PROCNO 1
\/\/NMN/\/\
F2 - Acquisition Parameters
O Ph O’go Date_ 20230601
3e Time 5.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 293.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
’ \ PLW13 0.30170000 W
W L | N bt " - SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
" T " T " 1 " 1 ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278631 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0

PC 1.40
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zhl-4-38Db

7.708
7.699
7.695
7.689
7.683
7.408
7.403
7.398
7.391
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Current Data Parameters

NAME 20230630-400M
o M EXPNO 41
YO Ph e PROCNO 1
N — F2 - Acquisition Parameters
=¢ N Date_ 20230630
O Ph /l\\ Time 2.06
Me o] INSTRUM spect
3f PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 113.67
DW 60.800 usec
DE 6.50 usec
TE 291.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900139 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
AJLL L PC 1.00
13 12 11 10 9 8 7 4 3 2 1 ppm
[se K =22} (=] L <
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zhl-4-38Db

— O AT O HONn-~O
[Te} M O OONWOMIS AN — O O o [e)} [Te}
O 0N MHOMHMOMOMONNNNN o~~~ o — N —
— L B B e e I e B e B e e B e B | ~ -~ < o N
| | k<§$§§§\kéﬁéjb) Current Data Parameters
(0} Me NAME 20230630-400M
*T/O Ph EXPNO 42
N\“>::f;‘ﬂ<&\ PROCNO 1
— N
F2 - Acquisition Parameters
Mem O Ph /&O Date_ 20230630
3f Time 2.36
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 500
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 29.75
DW 20.800 usec
DE 6.50 usec
TE 291.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f] ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
PLW12 0.30712000 W
‘ ‘ ’ PLW13 0.24877000 W
. . SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I I ' I ' I I I I I I ' I ' SF 100.6278635 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0
PC 1.40
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zhl-4-67b

7.715
7.702
7.697
7.692
7.684
7.679
7.317
7.260
7.095
7.074
7.051

<
\

Current Data Parameters

NAME 20230630-400M
EXPNO 43
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230630
Time 2.39
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 181.41
DW 60.800 usec
DE 6.50 usec
TE 291.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 9.90 usec
PLW1 23.00000000 w
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900140 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

1.00

13

12

11

10

<


user
放置图像


zhl-4-67b

N O T HOWNWOWOoO 1M
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kitéssg?&é&%;b;éb) Current Data Parameters
NAME 20230630-400M
EXPNO 44
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230630
Time 3.09
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 500
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 29.75
DW 20.800 usec
DE 6.50 usec
TE 291.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 9.80 usec
PLW1 47.40000153 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 23.00000000 W
| \‘ | l PLW12 0.30712000 W
il I, - \n " A PLW13 0.24877000 W
SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
" T " T 1 1 ' I ' I I I I I ' I ' SF 100.6278616 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmun B
LB 1.00 Hz
GB 0
PC 1.40


user
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zhl-4-17b

-108.14

Current Data Parameters

T
-100

-120

-140

-160

T
-180

NAME 20230707-300m
EXPNO 252
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230707
Time 11.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn.2
TD 131072
SOLVENT CDC13
NS 16
DS 4
SWH 66964.289 Hz
FIDRES 0.510897 Hz
AQ 0.9786710 sec
RG 203
DW 7.467 usec
DE 6.50 usec
TE 297.5 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
======== CHANNEL fl ========
SFO1 282.3761148 MHz
NUC1 19F
P1 14.50 usec
PLW1 10.39999962 W
======== CHANNEL f2 ========
SFO2 300.1312005 MHz
NUC2 1H
CPDPRG[2 waltzl6
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.17284000 W
F2 - Processing parameters
ST 65536
' SF 282.4043552 MHz
ppmuDw EM
SSB 0
LB 0.30 Hz
GB 0

PC 1.00


user
放置图像


ZHL-4-13 B

Current Data Parameters

NAME 0729HH
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230730

Time 1.19 h
INSTRUM Avance
PROBHD 7116098_0833 (
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 76.5931

DW 61.000 usec
DE 13.54 usec
TE 294.7 K

D1 1.00000000 sec
TDO 1

SFO1 400.1324708 MHz
NUC1 1H

PO 3.33 usec
P1 10.00 usec
PLW1 20.73200035 W

F2 - Processing parameters
ST 65536

SF 400.1300101 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
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ZHL-4-13 B

HOTITTOANNOMODNDO=TMMONITANTNTOOMNMMO T <
OO0 T A TN OITTNOMONAHOOO WO N O © o — [Te} e}
T N T T T NP P TS At <% it < - BRUKER
LLOWLOWIOOWMMMMOMMMMANNNNNNNNNNNNNNN o~~~ o — O o [e)} '
AT A 4 A A 44 A A A A A A A A" A A A A "~ A A A~ A A A ~ -~ O O < ~N —
k\\\iﬁ\k\w" Current Data Parameters
NAME 0729HH
B 0O _COZEt EXPNO 4
n\N PROCNO 1
4L\O F2 - Acquisition Parameters
o Date_ 20230730
Time 2.19 h
INSTRUM Avance
4 PROBHD  7116098_0833 (
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 23809.523 Hz
FIDRES 0.726609 Hz
AQ 1.3762560 sec
RG 46.0295
DW 21.000 usec
DE 6.50 usec
TE 295.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228298 MHz
NUC1 13C
PO 3.33 usec
P1 10.00 usec
PLW1 87.89900208 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz65
PCPD2 90.00 usec
PLW2 20.73200035 W
PLW12 0.25595000 W
PLW13 0.12874000 W
‘ { h F2 - Processing parameters
| f ) it ST 32768
SF 100.6127766 MHz
WDW EM
SSB 0
j I j I j I j I j I j I j I j I j I j I j I j B 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppmgg . 43


占慧琳
图章


zh1-3-90

7.448
7.439
7.429
7.425
7.410
7.405
7.394
7.385
7.369
7.355
7.350
7.336
7.331
7.323
7.318
7.260
7.237
7.217
7.179
7.159
—4.716
2.410

Current Data Parameters

NAME 202305-21
Bn 0 EXPNO 19

N\ PROCNO 1
O4L\O F2 - Acquisition Parameters
O Date_ 20230520
Time 23.42
5 INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 8
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 193.13
DW 60.800 usec
DE 6.50 usec
TE 288.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900164 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L

13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
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zh1-3-90

OO 1M IO ANNHWOE~EWOWMHmMHmOMmM
OCoOoMNoOVWTLTOM~- NSO WS N — O O o™ [e)}
CHOOT MmO SO Do D w© “ee < = BRUKER
OO MMMMMHMOMMOANNNNNN o~~~ o o —
R B A e I O e B e AR T T o R O B e I R B R | ~ -~ < N
Me \ \\‘l\\‘\\//%' Current Data Parameters
NAME 202305-21
e Q EXPNO 20
Bn. PROCNO 1
N —
4;\ F2 - Acquisition Parameters
o~ © Date_ 20230521
4!!»’ Time 0.11
INSTRUM spect
5 PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 500
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 289.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
{ ”Ll PLW2 14.00000000 W
N PV - AL EP——— o i " it i D 117 1 2 0.37246999 W
PLW13 0.30170000 W
SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I I ' I ' I ' I ' I ' I I ' I ' I ' SF 100.6278630 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmios B
LB 1.00 Hz
GB 0

PC 1.40
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zhl-3-96

—4.820

—3.845

Current Data Parameters

NAME 20230524-400m
EXPNO 21
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230524
Time 1.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 100.49
DW 60.800 usec
DE 6.50 usec
TE 291.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.68 usec
PLW1 14.00000000 W
SFO1 400.1924713 MHz
F2 - Processing parameters
ST 65536
SF 400.1900167 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

J PC 1.00

L. JL AL

13 12 11 10 9 8 7 6 ppm
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zhl-3-96

N (NeaNe ool el o) IANO IR QR To B el il Tl <
O o O OO >0 <N A [Te} — — O 00 N [e)}
SO e NN N ~rn8e 5oe BRUKER
O O O TN MMONNNN A A A o o~ -~ o n o
— R e B e e B I R e B e I e B e B e B | — e~~~ [Te) <
\/ | K<:$§§$\hééb) x/ Current Data Parameters
NAME 20230526-400M
EXPNO 34
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230526
Time 5.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 400
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 193.13
DW 20.800 usec
DE 6.50 usec
TE 291.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 12.00 usec
PLW1 53.00000000 W
SFO1 100.6379178 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 14.00000000 W
PLW12 0.37246999 W
PLW13 0.30170000 W
) ' SFO2 400.1916008 MHz
F2 - Processing parameters
ST 32768
' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' I ' SF 100.6278665 MHz
200 180 160 140 120 100 80 60 40 20 0 ppmmv B
LB 1.00 Hz
GB 0

PC 1.40
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