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General considerations. The Reagents used for experiments were commercially available and were
used as received unless otherwise noted. DMSO were distilled from CaH, under reduced pressure and
stored under nitrogen. All Reactions were performed under nitrogen with the strict exclusion of
moisture using Schlenk techniques. Column chromatography was performed on silica gel 300-400 mesh.
The yields reported are the isolated yields and the average of two runs. Except for **C spectrum of
product 2v, *H, **C and *°F NMR spectra of all protodecarboxylation products were recorded at 400,
100 and 377 MHz of Agilent 400MR DD2 with CDCl; as solvent respectively; *3C spectrum of product
2v was recorded at 100 MHz of Bruker Ascend400MR with CDCls as solvent. All coupling constants (J
values) were reported in Hertz (Hz). HRMS were performed by Shanghai Mass Spectrometry Centre,

Shanghai Institute of Organic Chemistry, Chinese Academic of Sciences.

General procedure for Copper-Catalyzed Protodecarboxylation of (Hetero)Aromatic
Carboxylic Acids. An oven-dried Schlenk tube equipped with a stir bar was charged with aryl
carboxylic acid (0.2 mmol) and Cul (11.4 mg, 0.06 mmol, 0.3 equiv). The tube was fitted with a rubber
septum, and then it was evacuated and refilled with nitrogen three times. Under nitrogen, the solution of
EtsN in DMSO (2 mL) was added via syringe. The rubber septum was replaced with a Teflon screwcap
under nitrogen flow, and the Schlenk tube was pressurized to 1 atm. With stirring, the reaction mixtures
were heated at 120 °C for the indicated amount of time (unless otherwise specified), and then cooled
down to room temperature. The resultant mixture was filtered through a short plug of silica gel and then
concentrated in vacuo. The residue was then purified by flash chromatography on silica gel to provide

the corresponding product.

1-chloro-3-nitrobenzene (2a, Table 2). Procedure was followed using 4-chloro-2-nitrobenzoic acid
(40.3 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtsN (14 uL, 0.1 mmol, 0.5 equiv). The
reaction mixtures were purified by flash column chromatography on silica gel (1% ether in hexane) to

afford 24.9 mg (79%) of the product as a colourless liquid. Exhibited spectral data in accordance with
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previous report. *H NMR (400 MHz, CDCl5): 6 8.23 (t, J = 2.0 Hz, 1H), 8.14 (dd, J = 7.2, 0.8 Hz, 1H),
7.69 (ddd, J = 7.2, 1.8, 0.8 Hz, 1H), 7.51 (t, J = 8.4 Hz, 1H). *C NMR (100 MHz, CDCls): 6 135.4,

134.7,130.4, 123.9, 121.7, 110.0.

1-chloro-4-nitrobenzene (2b, Table 2). Procedure was followed using 5-chloro-2-nitrobenzoic acid
(40.3 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtzN (14 uL, 0.1 mmol, 0.5 equiv). The
reaction mixtures were purified by flash column chromatography on silica gel (1% ether in hexane) to
afford 27.7 mg (88%) of the product as a colourless liquid. Exhibited spectral data in accordance with
previous report.? 'H NMR (400 MHz, CDCls): 6 8.18 (d, J = 8.4 Hz, 2H), 7.51 (d, J = 8.4 Hz, 2H). ©*C

NMR (100 MHz, CDCls): 6 141.4, 129.6, 124.9.

1-(methylsulfonyl)-3-nitrobenzene (2c, Table 2). Procedure was followed using 4-(methylsulfonyl)-
2-nitrobenzoic acid (49.0 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtsN (14 uL, 0.1
mmol, 0.5 equiv). The reaction mixtures were purified by flash column chromatography on silica gel
(40% ether in hexane) to afford 35.0 mg (87%) of the product as a yellow solid. Exhibited spectral data
in accordance with previous report.> *H NMR (400 MHz, CDCls): 6 8.80 (s, 1H), 8.51-8.54 (m, 1H),
8.30 (d, J = 7.6 Hz, 1H), 7.84 (t, J = 8.0 Hz, 1H), 3.14 (s, 3H). **C NMR (100 MHz, CDCl5): 6 132.9,

130.9, 128.2, 122.9, 44.3.

1,3-dinitrobenzene (2d, Table 2). Procedure was followed using 2,4-dinitrobenzoic acid (42.4 mg,
0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtsN (14 uL, 0.1 mmol, 0.5 equiv). The reaction
mixtures were purified by flash column chromatography on silica gel (10% ether in hexane) to afford
22.5 mg (67%) of the product as a white solid. Exhibited spectral data in accordance with previous
report.**H NMR (400 MHz, CDCls): 6 9.08 (s, 1H), 8.59 (dd, J = 8.0, 1.2 Hz, 2H), 7.83 (t, J = 8.0 Hz,

1H). *C NMR (100 MHz, CDCl5): 6 130.7, 128.9, 119.1.
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3-nitrobenzoic acid (2e, Table 2). Procedure was followed using 2-nitroterephthalic acid (42.2 mg,
0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtsN (14 uL, 0.1 mmol, 0.5 equiv). The reaction
mixtures were purified by flash column chromatography on silica gel (30% ether in hexane) to afford
13.7 mg (41%) of the product as a white solid. *H NMR (400 MHz, DMSO): 6 8.56 (s, 1H), 8.41 (dd, J
= 8.0, 1.6 Hz, 1H), 8.29 (d, J = 8.0 Hz, 1H), 7.76 (t, J = 8.0 Hz, 1H). *C NMR (100 MHz, DMSO): 6
166.0, 148.3, 135.8, 132.9, 131.0, 127.8, 124.1. HRMS (MALDI-TOF) m/z: [M]" Calcd for C;HsNO4

167.0219; Found: 167.0215.

1-nitro-3-(trifluoromethyl)benzene (2f, Table 2). Procedure was followed using 2-nitro-4-
(trifluoromethyl)benzoic acid (47.0 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtzN (14
uL, 0.1 mmol, 0.5 equiv). The reaction mixtures were purified by flash column chromatography on
silica gel (1% ether in hexane) to afford 20.6 mg (54%) of the product as a colourless liquid. Exhibited
spectral data in accordance with previous report.” *H NMR (400 MHz, CDCl5): 6 8.52 (s, 1H), 8.45 (d, J
= 8.4 Hz, 1H), 7.99 (d, J = 8.0 Hz, 1H), 7.75 (t, J = 8.0 Hz, 1H). *C NMR (100 MHz, CDCl5): & 131.2-

131.1 (m), 130.3, 126.6, 124.2, 121.5, 120.9-120.8 (m). **F NMR (377 MHz, CDCls): 6 -63.0 (s, 3F).

1-fluoro-3-nitrobenzene (2g, Table 2). Procedure was followed using 4-fluoro-2-nitrobenzoic acid
(37.0 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtzN (14 uL, 0.1 mmol, 0.5 equiv). The
reaction mixtures were purified by flash column chromatography on silica gel (1% ether in hexane) to
afford 14.7 mg (52%) of the product as a colourless liquid. Exhibited spectral data in accordance with
previous report.” 'H NMR (400 MHz, CDCl5): 6 8.06 (d, J = 7.6 Hz, 1H), 7.94 (d, J = 8.4 Hz, 1H), 7.56-
7.52 (m, 1H), 7.45-7.41 (m, 1H). **C NMR (100 MHz, CDCls): ¢ 163.6, 161.1, 130.7 (d, J = 8.2 Hz),
121.9 (d, J=22 Hz), 119.3 (d, J = 3.4 Hz), 111.4 (d, J=26 Hz). **F NMR (377 MHz, CDCls): ¢ -109.0 - -

109.1 (m, 1F).
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1-fluoro-4-nitrobenzene (2h, Table 2). Procedure was followed using 5-fluoro-2-nitrobenzoic acid
(37.0 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtzN (14 uL, 0.1 mmol, 0.5 equiv). The
reaction mixtures were purified by flash column chromatography on silica gel (1% ether in hexane) to
afford 15.2 mg (54%) of the product as a colourless liquid. Exhibited spectral data in accordance with
previous report.” *H NMR (400 MHz, CDCls): d 8.29-8.26 (m, 2H), 7.26-7.19 (m, 2H). **C NMR (100
MHz, CDCly): 6 167.5, 165.0, 126.4 (d, J = 10.0 Hz), 116.4 (d, J = 24.0 Hz). *°F NMR (377 MHz,

CDCls): § -101.9 - -102.0 (m, 1F).

nitrobenzene (2i, Table 2). Procedure was followed using 2-nitrobenzoic acid (33.4 mg, 0.2 mmol),
Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtzN (14 uL, 0.1 mmol, 0.5 equiv). The reaction mixtures
were purified by flash column chromatography on silica gel (1% ether in hexane) to afford 15.5 mg
(63%) of the product as a colourless liquid. Exhibited spectral data in accordance with previous report.?
'H NMR (400 MHz, CDCl3): & 8.24 (d, J = 7.6 Hz, 2H), 7.72-7.69 (m, 1H), 7.57-7.53 (m, 2H). **C

NMR (100 MHz, CDCls): 6 134.6, 129.3, 123.5.

1-methyl-2-nitrobenzene (2j, Table 2). Procedure was followed using 3-methyl-2-nitrobenzoic acid
(36.2 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtzN (14 uL, 0.1 mmol, 0.5 equiv). The
reaction mixtures were purified by flash column chromatography on silica gel (1% ether in hexane) to
afford 8.2 mg (30%) of the product as a colourless liquid. Exhibited spectral data in accordance with
previous report.” *H NMR (400 MHz, CDCls): 6 7.97 (d, J = 8.4 Hz, 1H), 7.49 (d, J = 8.8 Hz, 1H),

7.35-7.34 (m, 2H), 2.61 (s, 3H). *C NMR (100 MHz, CDCls): 6 133.5, 133.0, 132.7, 126.9, 124.6, 20.4.

1-methyl-3-nitrobenzene (2k, Table 2). Procedure was followed using 4-methyl-2-nitrobenzoic acid
(36.2 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtsN (14 uL, 0.1 mmol, 0.5 equiv). The
reaction mixtures were purified by flash column chromatography on silica gel (1% ether in hexane) to

afford 23.3 mg (85%) of the product as a colourless liquid. Exhibited spectral data in accordance with
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previous report.® *H NMR (400 MHz, CDCls): § 8.02 (d, J = 8.8 Hz, 2H), 7.50 (d, J = 7.6 Hz, 1H),
7.41 (t, J = 8.0 Hz, 1H), 2.46 (s, 3H). **C NMR (100 MHz, CDCls): 6 139.8, 135.3, 129.0, 123.8, 120.6,

21.2.

1-methyl-4-nitrobenzene (2I, Table 2). Procedure was followed using 5-methyl-2-nitrobenzoic acid
(36.2 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtzN (14 uL, 0.1 mmol, 0.5 equiv). The
reaction mixtures were purified by flash column chromatography on silica gel (1% ether in hexane) to
afford 24.1 mg (88%) of the product as a colourless liquid. Exhibited spectral data in accordance with
previous report.” *H NMR (400 MHz, CDCls): 6 8.11 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 2.46

(s, 3H). *C NMR (100 MHz, CDCls): 6 145.9, 129.8, 123.4, 21.7.

1-methoxy-3-nitrobenzene (2m, Table 2). Procedure was followed using 4-methoxy-2-nitrobenzoic
acid (39.4 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtzN (14 uL, 0.1 mmol, 0.5 equiv).
The reaction mixtures were purified by flash column chromatography on silica gel (3% ether in hexane)
to afford 27.3 mg (89%) of the product as a yellow liquid. Exhibited spectral data in accordance with
previous report.> *H NMR (400 MHz, CDCls): 6 7.84-7.81 (m, 1H), 7.73 (s, 1H), 7.43 (t, J = 8.0 Hz,
1H), 7.23 (dd, J = 8.4, 1.2 Hz, 1H), 3.89 (s, 3H). *C NMR (100 MHz, CDCl5): ¢ 160.1, 129.9, 121.3,

115.7,108.1, 55.8.

1-methoxy-4-nitrobenzene (2n, Table 2). Procedure was followed using 5-methoxy-2-nitrobenzoic
acid (39.4 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtzN (14 uL, 0.1 mmol, 0.5 equiv).
The reaction mixtures were purified by flash column chromatography on silica gel (3% ether in hexane)
to afford 26.0 mg (85%) of the product as a yellow solid. Exhibited spectral data in accordance with
previous report.”” *H NMR (400 MHz, CDCls): 6 8.17 (d, J = 8.0 Hz, 2H), 6.94 (d, J = 8.0 Hz, 2H), 3.90

(s, 3H). **C NMR (100 MHz, CDCls): 6 164.6, 125.9, 114.0, 56.0.
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1,2-dimethoxy-4-nitrobenzene (20, Table 2). Procedure was followed using 4,5-dimethoxy-2-
nitrobenzoic acid (45.4 mg, 0.2 mmol), and Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtsN (14 uL, 0.1
mmol, 0.5 equiv). The reaction mixtures were purified by flash column chromatography on silica gel
(10% ether in hexane) to afford 34.1 mg (93%) of the product as a yellow solid. Exhibited spectral data
in accordance with previous report.**H NMR (400 MHz, CDCls): 6 7.92-7.89 (m, 1H), 7.73 (d, J = 1.6
Hz, 1H), 6.90 (d, J = 8.8 Hz, 1H), 3.97 (s, 3H), 3.95 (s, 3H). **C NMR (100 MHz, CDCls): ¢ 154.5,

148.8, 141.5, 117.8, 109.8, 106.4, 56.4, 56.3.

4-nitroaniline (2p, Table 2). Procedure was followed using 5-amino-2-nitrobenzoic acid (36.4 mg,
0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtsN (14 uL, 0.1 mmol, 0.5 equiv). The reaction
mixtures were purified by flash column chromatography on silica gel (10% ether in hexane) to afford
24.3 mg (88%) of the product as a yellow solid. Exhibited spectral data in accordance with previous
report.* *H NMR (400 MHz, CDCls): § 8.06 (d, J = 9.2 Hz, 2H), 6.62 (d, J = 9.2 Hz, 2H), 4.39 (s, 2H).

3C NMR (100 MHz, CDCly): 6 152.5, 126.4, 113.4.

N-(3-nitrophenyl)acetamide (2q, Table 2). Procedure was followed using 4-acetamido-2-
nitrobenzoic acid (44.8 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtzN (14 uL, 0.1 mmol,
0.5 equiv). The reaction mixtures were purified by flash column chromatography on silica gel (2% ether
in hexane) to afford 23.1 mg (64%) of the product as a white solid. Exhibited spectral data in
accordance with previous report.”® *H NMR (400 MHz, DMSO): ¢ 10.53 (s, 1H), 8.14 (d, J = 8.8 Hz,
2H), 7.76 (d, J = 8.8 Hz, 2H), 2.06 (s, 3H). *C NMR (100 MHz, DMSO): 6 169.8, 145.9, 142.4, 125.4,

118.9, 24.7.

1-chloro-2,4-dimethoxy-5-nitrobenzene (2r, Table 2). Procedure was followed using 3-chloro-2,6-
dimethoxy-5-nitrobenzoic acid (52.3 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtsN (14

uL, 0.1 mmol, 0.5 equiv). The reaction mixtures were purified by flash column chromatography on
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silica gel (10 % ether in hexane) to afford 38.7 mg (89%) of the product as a yellow solid. *H NMR
(400 MHz, CDCls): 6 8.05 (s, 1H), 6.54 (s, 1H), 3.99 (s, 3H), 3.98 (s, 3H). *C NMR (100 MHz, CDCls):
6 160.0, 154.6, 127.9, 113.9, 97.0, 56.9, 56.7. HRMS (MALDI-TOF) m/z: [M]" Calcd for CgHgNO4CI

217.0142; Found: 217.0140.

2H-chromen-2-one (2s, Table 2). Procedure was followed using 2-oxo-2H-chromene-3-carboxylic
acid (38.0 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtsN (14 uL, 0.1 mmol, 0.5 equiv).
The reaction mixtures were purified by flash column chromatography on silica gel (5 % ether in hexane)
to afford 16.7 mg (57%) of the product as a white solid.Exhibited spectral data in accordance with
previous report.® *H NMR (400 MHz, CDCls): 6 7.70 (d, J = 9.6 Hz, 1H), 7.54-7.47 (m, 2H), 7.33-7.25
(m, 2H), 6.42 (d, J = 9.2 Hz, 1H). **C NMR (100 MHz, CDCls): 6 160.7, 154.0, 143.3, 131.8, 127.8,

124.4,118.8, 116.9, 116.7.

3-chlorobenzo[b]thiophene (2t, Table 2). Procedure was followed using 3-chlorobenzo[b]thiophene-
2-carboxylic acid (42.5 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtsN (14 uL, 0.1
mmol, 0.5 equiv). The reaction mixtures were purified by flash column chromatography on silica gel
(1% ether in hexane) to afford 29.7 mg (88%) of the product as a colourless liquid. Exhibited spectral
data in accordance with previous report.’’ *H NMR (400 MHz, CDCls): 6 7.86 (t, J = 8.8 Hz, 2H), 7.50-
7.41(m, 2H), 7.32 (s, 1H). **C NMR (100 MHz, CDCls): ¢ 138.4, 136.1, 125.4, 124.9, 122.9, 121.9,

121.2,120.8.

3-methylbenzo[b]thiophene  (2u, Table 2). Procedure was followed using 3-
methylbenzo[b]thiophene-2-carboxylic acid (38.4mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv)
and EtzN (14 uL, 0.1 mmol, 0.5 equiv). The reaction mixtures were purified by flash column
chromatography on silica gel (1% ether in hexane) to afford 26.4 mg (89%) of the product as a

colourless liquid. Exhibited spectral data in accordance with previous report.’® *H NMR (400 MHz,
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CDCls): 6 7.89 (d, J = 7.6 Hz, 1H), 7.75 (d, J = 7.6 Hz, 1H), 7.45-7.36 (m, 2H), 7.10 (s, 1H), 2.47 (s,

3H). *C NMR (100 MHz, CDCls): ¢ 140.3, 139.7, 132.2, 124.1, 123.9, 122.8, 121.8, 121.5, 14.0.

2,3,4-trichlorothiophene (2v, Table 2). Procedure was followed using 3,4,5-trichlorothiophene-2-
carboxylic acid (46.3 mg, 0.2 mmol), Cul (11.4 mg, 0.06 mmol, 0.3 equiv) and EtzN (14 uL, 0.1 mmol,
0.5 equiv). The reaction mixtures were purified by flash column chromatography on silica gel (1% ether
in hexane) to afford 21.7 mg (58%) of the product as a yellow solid. *"H NMR (400 MHz, CDCls): 6
7.06 (s, 1H). *C NMR (100 MHz, CDCls): 6 125.2, 124.0, 123.6, 117.5. HRMS (MALDI-TOF) m/z:

[M]* Calcd for C4HSCI3 185.8865; Found: 185.8863.

Mechanism discussion. some observations have been performed to gain insights into the reaction
mechanism. Firstly, as shown in the entries of 14-15 of Table 1, the control experiments showed that
both Cul and EtsN were essential to this protodecarboxylation of (hetero)aromatic carboxylic acids.
Secondly, when the model reaction was carried out under the standard conditions in the presence of
radical inhibitor, such as 2,6-ditert-butyl-4-methylphenol (BHT), the reaction was obviously unaffected
and gave the desired product in 92% yield. Thus, the result ruled out a radical pathway in our protocol.

According to the above result and previous reports,*?°

a tentative mechanism of our protocol (Fig S1)
is proposed that copper catalyst was believed to initially react with aryl carboxylic acid substrate under
heating to form copper carboxylate I, followed by coordination of copper atom to C-COO bond of the
copper carboxylate | to provide intermediate 11. Subsequently, copper inserted into C-C(O) bond of the
intermediate 1l via oxidative addition immediately and then a reductive elimination generated aryl-
copper intermediate 1V from the intermediate 111, which ultimately led to protodecarboxylation product
and Cu(l) species. Therefore, it’s understandable that the benefits of EtsN in catalytic cycle is to

assistant oxidative addition via its electron donating ability and accelerate reductive elimination through

its steric hindrance.
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Fig S1. A tentative mechanism of this protocol
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Gradient Shimming

Sample Hame:
L-288

Data Collacted on:
Agilent-HMR-vnmrs 400

Archive directory:
Jexport/home/chespack/vmmrsys/data

Sample directory:

FidFila: L-14288%

Pulse Sequence: FROTON (sZpul)
Solvent: cdell
Data collected on: Oct 17 2014

Temp. 25.0 C / 298.1 x
Operator: ncu

Ralax. dalay 1.000 sac
Pulsa 45.0 degress

Acq. time 3.408 sec

Width 4B07.7 Ex

16 repatitions

OBEERVE = E1, 399.8702320 MHz
DATA FROCESSING

FT size 312768

Total time 1 min 11 sec

1.08-C
1.10-C

130,358

—135.4132
134,683

bty b e etk el

123.886

121.678

ETANDARD FROTON PARAMETERS

Eample Nama:
L-28%
Data Collected on:
Agilent-HMR-vnnrs400
Archive dirsctory:

Eanple directory:
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77.008
TE. 697

FidFile: L-14288-i3cC

;"_
N

Pulse Sequence: CARBON (sZpul}
Solvent: cdell
Data collectad on: Oct 18 2014

Temp. 28.0 C /f 2981 K
Oparator: nou

Relax. delay 1.000 sec
Fulse 50.0 degrees

Acqg. tima 1.311 sac

wWidth 28000.0 Hz

1000 repetitions

OBSERVE C13, 100.8474507 MEz
DECOUFLE H1, 355.8722348 MEz
Fowar 43 dB

continuously on

WALTZ-1¢ modulated

DATA FROCESSING

Lina broadaning 0.5 Hz

FT size 65336

Total time 38 min
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NO,
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—7,803

STANDARD PROTON PARAMETERS

Sample Hama:
L-1825%
Data Collected om:
Agilent-HMR-vimrs400
Archive directory:

Sample directory:
FidFile: L-15292

Pulse Sequance: PROTON (s2pul)
Solwent: cdell
Data collected on: Dac 10 201%

Tamp. 25.0 C f 298.1 K
Operator: now

Relax. delay 1.000 sec
Pulse 45.0 degres
Acq. time 3.408
Width 4BOT7.7 Hr
16 rapetitions
OBEEEVE HL, 399_8702320 MHz
DATA FROCESSING

FT size 32768

Total time 1 min 11 sec

NOD,

141 368

129.5M

203

124,933

77,357
77.038
76.720

—
N

STANDARD FROTON PARAMETERSE

Sample Name:
L-15292
Data Collectad on:
Agilent-HR-vnarsd00
Archive directory:

Bample directory:
FidFila: L-15282-13C

Fulse Sequence: CARBON (sipul)
Solwvant: cdelld
Data collected on: Dec 10 2015

Tamp. 28.0 C / 2981 K
Oparator: mou

Relax. delay 1.000 sac
Fulse 30.0 degrees

Acg. tima 1.311 sac

Width 28000.0 Hr

836 repetitions
OBSERVE C13, 100 5474507 MEz
DECOUFLE HL, 399.8T22348 MEz
Fower 44 dB

continwously on

WALTZ-1€ modulated
DATA FROCESSING

Line hroadening 0.3 Hz

FT siza 65536

Total time 38 min

T PP LR e B O PR T T [ P [ T B T T R O L e T EE L TR T TR L T T L T [T T
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160
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100
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“j}sf’ NO,
o
“H
2c
“‘;s” NO,
o
“H
2c

Gradient Shimming

Sample Mama:
L-15283
Data Collectsd on:
Augi Lont-HMR-vnmrs400
Archive directory:

/homa/nen fvomrsysfdata
L) - L o
EmMmadS23 3 E Sample directory:
EEEEEEREE 1 L-15282 20151206 01
P s o = 2

FidFile: L-15283

/s,
y/y
\—1.2W

Pulse Sequence: FROTON (sZpul)
Solvent: cdelld
Data collectsd on: Dee & 2018

Temp. 28.0 C / 288.1 K
Operator: nocu

Relax. delay 1.000 sec
Fulse 45.0 degrees

Acg. time 3.408 sec

Width 4807.7 Ez

16 repetitions

OBSERVE Hl, 3599.8702315 MHz
DATA PROCESSING

FT aize 32768

Total time 1 min 11 sec

10 9 B 7 [ 5 4 3 2 1 0
o o =
L 2 g
s & & s =
Gradient Shimming
Sample Nama:
L-15283

Data Collected on:
Agilent-HMR-vomrs400
Archive dirsctory:

/home/nou/vimrsys /data
T = a o i
- s @ @ — Sample directory:
ol E as o 118282 _20181206_01
- 3 Eee b4 FidFile: L-15203-13C
- T - L\’J

Pulse Sequence: CARBON (s2pul)
Solvent: cdeld
Data collected on: Dec & 2013

Temp. 28.0C / 298.1 K
Operator: ncu

Relax. delay 1.000
Pulse 50.0 degre:
Acg. tima 1.311 sec

Width 28000.0 Hz

1000 repatitisns
OBSERVE C13, 100 5474507 mEz
DECOUFLE H1, 359 8722348 MHz
Fower 44 dB

continuously en

WALTZ-1£ modulated
DATA PROCESSING

Line broadening 0.5 He

FT size £5536

Total tima 38 min

A A lm L~m

LIS L [ LA L O L L L LI L LB L L L L L L

180 160 140 120
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O;N NO;

2d

OzN NQ;

2d

9.078
8,599
J—a.856
W8, 579
8.575
/—?.l"
az27

\—‘l BoE
7.260

Gradient Shimming

Sample Hame:
L-15048
Data Collected on:
Agilent-HMR-vnnrs400
Archive directory:
/home/ncu/vnmrsys/data
Sample mncr.mé;:
L-15041_20150807_01

FidFile: L-150

1,588

Fulse Sequence:
Solvent: cdeld
Data collected oh: Apr 7 2015

ROTON (s2pul)

Temp. 28.0 C / $58.1 K
Operator: mocu

Belax. dalay i.
Fulss 45.0 degsd
Acg. time 3.408
wWidth 4807.7 Hr
16 repetitions
OBSERVE Hl, 39§ 8702319 MHz
DATA PROCESSING
FT size 32768

Total time 1 min|il see

130,738

128,886

119.083

77.334
77.016
TE, BST

F
e

Gradient Shimming

Sampla Mama:
L-15048

Data Collacted on:
Agilent-HMA-vamrsaon

Archive diractory:
fhomay/nea/vonrsys fdata

Sample directory:
L-15041_20150407_01

FidFila: L-15048-13C

Fulse Sequance: CAREON (sZpul)
Solvent: edell
Data collectad on: Apr 7 2018

Tamp. 28.0 C / 298.1 X
Operator: nem

Aelax. delay 1.000 sec
Fulse 90.0 degrass

Req. tima 1.311 sac

Width 28000.0 Hr

960 repatitions

OBSERVE C13, 100.5474507 MHr
DECOUFLE 1, 399 8723348 MHz

DATA PROCESSING
Lina broadening 0.% Ee
FT sizae 65536

Total time 38 min

220 200 180 160 140

S15
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HooC NO;,
“H
2e
HOOC NO,
“H
2e

862
8.428

e

B.424
408
405
304

8.284
7.782
7.762
7.742

3.8

2,451

STANDARD FROTON PARAMETERS

Sample Name:
L-15207
Data Collectesd on:
Agilent-MMA-vnmrs400
Archive directory:

8 sample directory:
T Fidrile: L-15207

[Pulse Sequence: PROTON (s2pul}
[Bolvent: dmso
pata collactad on: Jol 11 201%

Temp. 285.0 C / 298.1 K
Pperator: nocu

Relax. dalay 1.000
Pulsa 45.0 dagrees
Acg. time 3408 sec
Width 4807.7 He

B repetitions
ESERVE B, 295 8721446 MEz
[DATA FROCESSING

[FT size 32788

[fotal time O min 35 s

165,967

148.318

1

Ty
gz

-

¥
K

-

135.828
132,869
131.002

127,808

1.14 €

124.128

i

40,533
40.321
40,116
39,903
39,608
39.486
39,281

STANDARD PROTON FARAMETERS

Sample Nama:
L-15207
Data Collected on:
Agilent-HMR-vnnrs400
Archive directory:

Sample directory:
FidFile: L-182067-13c

Pulse Sequence: CARBON (sZpul)
Solvant: dmso
Data collected on: Jul 11 201%

Tamp. 25.0 C /f 298.1 K
Oparator: nou

Relax. dalay 1.000 sec
Pulse 50.0 degreas
Acg. time 1.311 se
Width Z8000.0 Ex
1000 repetiticns
OBSERVE C13, 100.5479283 MHz
DECOUFLE HL, 389 8741342 MBz
Fower 44 dB

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 38 min

160

T
140

120

S16



Fgc NO: Gradisnt Shimming

Sampla Hame:
- L-124
H Data Collactsd on:
Agilent-HMR-vnmrsd00
2f Archive directory:
fhoma/nen fvnersys fdata
fractory:
1_20130817_01
114263

8,521
8,460

8.439

.06
7.725
7,288

1,872

7765
7. 745

—7.976

X
&

jance: PEOTON (s2pul)
tdold
jotad on: Oct 22 2014

Tamp. 28J0 € /2081 K
Oparator: |cham

Relax. dilay 1.000 sec
Fulse 450 degress

Acg. timg 2556 sec

Width €410.3 Hz

1€ repetitions

OBSERVE (E1, 399 6702300 MHr
DATA PROCRSSING

FT size 33768

Total ting O min 57 sec

FiC NO;

= Gradient Shimming

Sample Hame
21 L-263
Data Collectsd on:
Agilent-HMR-vnmrs400
Archive directory:
/home/nen /vimrsys fdata

Pulse Sequance: CARBON (s2pal)
Solvent: cdeld
Data collacted on: Oct 22 2014

- T " -
RpRIgErRORE 48 Sampla direstary:

::::E: s e ik ruan-1-1_20130917_01
nAARANNAAnN r-L:j Fidrile: 1-142€3-130

Temp. 23.0C / 298.1 K
Operator: ncu

Relax. delay 1.000 sec
Fulse 50.0 degreas

Acg. time 1.311 sec

Width 25000.0 Ex

1000 repatiticns
OBSERVE C13, 100.5474507 MHz
DECOUFLE H1, 3558722348 MEz
Fower 43 dB

continucusly on

WALTZ-1£ modulated
DATA FROCESSING

Line broadening 0.8 Hz

FT siza E8836

Total time 34 min

o , AN _

W Lasans " ¥

L

LI L L L L L LR

180 160 140 120 100 80 60 40 20 0 ppm
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FsC

2f

NO,

2g

NO,

ETANDARD FROTON PARAMETERS

Sample Mama:

Data Collectad on:
Agilent-HMR-vnnrs400
Archive directory:

E Sample directory:
FidFile: L-15218-19F
Pulse Sequence: FLOORINE (sZpul)
Solvent: cdell
Data collectsd on: Jul 20 2018
Tamp. 28.0 C f 298.1 K
Oparator: nou
Relax. delay 1.000 see
Pulse 50.0 degrees
Acq. time 0.734 sec
Width B928%.7 Er
16 repetitions
OBSERVE F19, 376.2539433 MEz
DATA FROCESSING
FT size 131072
Total time 0 min 28 sec
L L I L I L L L L L B L L L L L R B R N R E RS RN RN
20 1] -20 -40 -60 -B0 -100 -120 -160 -180 Ppm
Gradient Shimming
Sample Hame:
L-124
Data Collected on:
Agi lent-NMR-vnmrs400
Archive dirsctory:
fhome/ncu/vomzsys/data
moﬁnnunn«gnamanmn - 5 - actory:
e - NOw oM T MANS S OWN - Ty:
sAiiodniiirazanad B e
k1 T Fidrila: T 14262
Pulse Seqpence: FROTON (sZpul)
Solvent: gdell
Data collgcted on: Oet 22 2014
Temp. 28/0 C / 298.1 KX
Oparator: |cham
Felax. delay 1.000 sec
Fulse 45|0 degrees
Acg. timg 2 888 sec
wWidth €410.3 Hz
16 repetitions
OBSERVE |H1, 399.8702328 MHz
DATA FROCESSING
FT sizae 32768
Total timg 0 min 57 sec
ah
amd
[T T T T T LB i | T T LELILED [ o e s |
12 10 8 6 4 0 ppm
oo™
88 =52
[

S18



Gradient Shimming

N 02 Sample Name
L-263
Data Collected on:
Agilent-HMR-vnmrs400
- H Archive directory:
/homefncu /vnmrsys /data
Sample directory:
ruan-1-1_20130817_01
FidFile: L-14262-13C

163,593
161.087
130,684
121.989
121,776
119,333
118, 303
97.319
77.000
76,682

N

[
I
D

130,738
111.472
111,207

Pulse Sequence: CARBON (sZpul)
Solvent: cdeld
Data eollected on: Oct 22 2014

Tamp. 28.0C f 298.1 K
Oparator: new

Ralax. dalay 1.000 sac
Fulse 90.0 degrees
Acg. time 1.311 s
wWidth 28000.0 Ez
1000 repetitions
OBEERVE C13, 100.5474507 MHz
DECOUPLE HL, 3398722348 MRz
Fower 43 dB

continuously on

WALTZ-1€ modulated

DATA FROCESSING

Line broadening 0.5 He

FT size 65536

Total time 38 min

L L L L L B L I I L L L B B L B L L R RN R R R R R

220 200 180 160 140 120 100 80 60 40 20 0 ppm

STANDARD FROTON PARAMETERS

Hoz Sample Nama:

Data Collacted on:
Agi len t-HMR-vnmr
Archive directory:

Sample directory:

FidFile: L-18217-19F

-109. 003
=108, 021
=109, 038
=108, 051

Pulse Sequence: FLUDRINE (s2pal)
Solvant: odeld
Data collected on: Jul 20 201%

i
=

Temp. 28.0cC /2981 K
Operator: ncu

Ralax. delay 1.000 sec
Fulse $0.0 degrees

Acq. time 0.734 sec

Width 89285.7 Hr

16 repetitions

OBSERVE F13, 376.2835433 MEz
DATA FROCESSING

FT size 131072

Total time 0 min Z8 sec

20 0 -20 -40 -60 -B0 -100 -120 -140 -160 -180 ppm

S19



NO;

Zh

NO;

Zh

B8.204
8,288
B.282

I

B.276
8.271
8,259
7.260
3

N

2
7.218
7.212

7.192

J/

ESTANDARD FROTON PARAMETERS

Sample Nama
L-15293
Data Collactad on:
Agilent-HMR-vnnrs400
Archive directory:

Sample directory:

1.503

FidFila: L-15293

Pulse Sequence: FROTON (s2pul)
Solvent: cdelld
Data collected on: Dec 10 201%

Temp. 28.0 C / 298.1 K
Oparator: ncu

Ralax. delay 1.000
Fulse 45.0 dagrees
Acqg. time 3.408 sec

Width 4807.7 Hr

16 repstitions

OBSERVE  H1, 388 8702322 MEz
DATA FROCESSING

FT size 32768

Total time 1 min 11 sec

167.531
164,966

oy

126,367
h—126.268

116,518
h—116.283

TT.3M
77.016
TE. 697

N

ETANDARD FROTON PARAMETERS

Sample Mama:

Data Collected on:
Agi len t-NMR-vnmrsd0d
Archive directory:

Sample directory:
FidFile: L-18283-13C

Pulse Sequance: CARBON (sZpul)
Solvent: cdcld
Data collected on: Dec 18 2013

Temp. 28.0C /2981 K
Operator: nou

Ralax. dalay 1.000 sac
Fulse 90.0 degress

Acq. time 1.911 sec

Width 25%000.0 Er

1604 repatitions
OBSERVE C13, 100.5474507 MHz
DECOUFLE HL, 395 8722348 MHz
Fowar 44 di

continucusly on

WALTZ-18 modulated
DATA PROCESSING

Line broadaning 0.8 Bz

FT siza E5836

Total time 38 min

Mot L

LT L SR L L R LT L LA L U LR [P L B B R ) L GUBLERUR B (L B e ) LS LR [ELEL S L B L

180

160

140

120
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NO,

2h

~101. 968
=102, 022
=102.033

y:
X

ETANDARD FROTON PARAMETERS

Sample Nama:

Data Collected on:
Agi Lent-HMR-vnars400
Archive directory:

Sample directory:
FidFile: L-15293-15F

Pulse Sequence: FLUORINE (sipul)
Solvent: cdold
Data collected on: Dec 10 2018

Temp. 28.0 C / 288.1 K
Operator: nco

Relax. delay 1.000 sec
Fulse 50.0 degrees

Acq. time 0.734 sec

Width BS285.7 Hx

16 repatitions

OBSERVE F13, 276.2539433 MEz
DATA FROCESSING

FT size 131072

Total time 0 min 28 sec

L L L L L L L L B L I L L L L L L L B B B R B

-160 -180 ppm

20 ] =20 -40 -60 -B0 -100
NO,
“H
2
S882E88888¢8
B8R E e R R EE R

{2

-120

1,571

Sample Nama:

Data Collectad on:
Agi lent-HMA-vnmrs 400
Archive directory:

Sample c!zlcmry:

Fidrile:T

L-14273

Pulse Seqpence: PROTON (sZpul)
Solvent: pdcld

Data collgcted on: Oct 24 2014

Tamp. 23|0 C f 298.1 K
Oparator: [chem

Ralax. dglay 1.000 sec
Fulse 45[0 degrees

Acq. timp 2.586 sec

Width £4)0.3 Hz

16 repetjtions

OBSERVE |HL, 285.8702324 MEz
DATA FROCESSING

FT size 33768

Total timg O min 57 sec

¥
g
N

1.91 =
1

S21



NO,
Sanple Nama:
L-273
. Data Collected on:
H Agilent-NMR-vnmrs400
Archive directory:

2i

Sanple directory:

97,387
77.008
76,639

FidFile: L-14273-13C

134.562
129,288
123,484

F
N

Pulse Sequance: CARBON (s2pul)
Solvent: cdelld
Data collectad cn: Dct 28 2014

Temp. 25.0 C / 2981 K
Operator: ncu

Relax. delay 1.000 sec
Pulse 50.0 degrecs

Acg. time 1.311 sec

width 28000.0 Bz

1000 repetiticns

OBSERVE C13, 100.5474507 MEz
DECOUFLE H1, 359.8T722348 MHz

continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 0.5 Hz
FT size £5536

Total time 38 min

L B L L LI L L L LA L RN B L L L I L LR L L

180 160 140 120 100 80 60 40 20 0 ppm

N{h

Gradiest Shimming

Sample Nama:

2l Data Collected on:
Agilent-KMR-vnarsd00
Archive directory:
Jaxport/home/chempack /vrmrays/data

e & - o @ - w -
2 gEE:E: " ] 2 Sample directory:
TULLU g T T Fidrile: 1-14248

L) T

Solvent: cdelld
Data collected on: Oct 16 2014

Temp. 28.0 C / 298.1 K
Operator: chem

Relax. dalay 1.000 sec
Fulse 45.0 degrees

Acg. time 3.408 sec

width 4807.7 Hz

16 repetitions

OBSERVE  H1, 385 8702311 MEz
DATA FROCESEING

FT size 32768

Total time 1 min 11 sec

0,93 -C
1.8 -C

S22



NO; Gradient Shimming
Sample Nama:
1-248
H Data Collactad on:
Agilent-HMR-wnmrsd00
Archive directory:
faxport/home/chenpack fvonrsys/data
Sampl& directory:

77,327
77.008
76,689

riari B 116208130

133,583
132,985

Ve
\—132.125

\—126, 860

N124.620
i
e

Pulse Spquence: CARBON (sZpul)
Solvent: cdcld
Data edfllected cn: Oct 17 2014

Tamp. P5.0 C / 288.1 X
Oparatef: new

Relax.| delay 1.000 sec
Pulse B0.0 degrees

Acq. Hime 1.311 sec

Width RS000.0 He

1000 rppetiticns

OBSERVE C13, 100.5474507 MEz
DECOUFLE H1, 356 8722348 MHz
Fower M3 dB

on
WALTZI-{I6 modulated
DATA FRDCESSING

Line Broadening 0.5 Hz
FT size 65536
Total time 38 min

T T T T T T e T e
220 200 180 160 140 120 100 a0 &0 40 20 0 ppm
NO,
H Sample Name:
Data Collactad on:
2k hgilent-mm-vnarsdod

Archive directory:

2,464
1.588

Pulse Seqpance: PROTON (s2pul)
Solvent: gdell
Data collgcted on: Oct 24 2014

Temp. 28}0 C/ 298.1 K
Operator: {chem

Falax. dglay 1.000 sec
Fulse 45{0 degress

Acg. timg 2.586 sec

width 6410.3 Hz

16 repetitions

QBSERVE |1, 3998702323 Mz

LN e S LU e B 5 ) B o

6 4 2 0 PRI

B L B A e
12 10

"

83 g

ss

1.78 oo
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NO;

2k

139.760
135,313
129,030
123,833
120,653

1 | ‘

77.334
77.023
T6.705

/_
N

|

Sample Nama:
L-272
Data collectad on:

safle directory:
Lt
Fid¥ile: 1-14272-13C

Pulsp Eequance: CARBON (s2pul)
Solvpnt: cdell
Datal collected on: Oct 28 2014

Temp. 25.0 C / 298.1 K
Operptor: nou

Ralpx. dalay 1.000 sec
Fulpe 50.0 degre
Acql time 1.311 sec
widkh 280000 ==

OBSERVE C13, 100.5474507 MHEz
DECOUFLE H1, 366 8722348 Mz
Fowpr 43 dB

continucusly on

WALEFZ-1€ modulated
DATA| PROCESSING

broadening 0.5 Hz
ze 65536
time 38 min

T

L L L L L L L L L L L L L L L

180 160 140 120

NO,

2]

—B.100
g 078
—7.32
7,202

100

a0

60

a0

20 0 ppm

Gradient Shimming

Sanple Hame:
L-15287
Data Collacted on:
Agilent-HMR-vnars400
Archive directory:
/home/nen fvnmrsys data
Sample directory:
1-18282 20181206 01
FidFile: L-13288

Pulse Sequence: PROTON (sZpul)
Solvent: cdcld
Data collected on: Dec 9 2015

Temp. 25.0 C f 298.1 K
Operator: neu

Balax. delay 1.000 sec
Pulse 48.0 degrees

Acg. time 3.408 sec

Width 4807.7 Hr

16 repstitions
OBSERVE E1, 399.8702321 MHz
DATA PROCESSING
FT siza 32768
Total time 1 min ii sec

1.7e-L
1,81 -]

S24



NO,

2]

MeO. NO,

2m

145,916
129.756
123,442
77,349
77.034
76.712

=

Gradient Shimming

Sample Mama:
L-15287
Data Collected on:
Agilent-HMR-vnars400
Archive directory:
fhome/ncufvnmrsys/data
Sagple directory:
18282 20181206_01
FidFile: L-18288-13C

FPulse Sequence: CARBON (s2pul)
Solvent: cdold
Daty collactad on: Dac O 2018

Tamp. 25.0 C f 2581 K
OperEtor: now

Relpx. delay 1.0600 sec
Fulke 50.0 degrees

Acq. time 1.547 sec

Width 211B6.4 Bz

764 repetitions

OBSERVE C13, 100.5474507 MEz
DFLE H1, 339.8722348 MHz
Br 44 dB

tinuously on

rz-1€ modulared
FPROCESSING

Lids broadening 0.5 Hz

FT size B5838

Total tims 42 min

Egaaf

7.835
7.814
7.aa8
7,429
7. 408
7.260
7.238
7.235
7.217
7.215
3,883
1.5878

20 0 ppm

Gradient Shimming

fexport/hone/chempack/vomrsys/data
Sample directory:

FidFile: L-14283

Pulse Sequence: FROTON (s2pul)
Solvent: edeld
Data collected on: Oct 17 2018

Temp. 25.0 C / 238.1 K
Oparatsr: now

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 3.408 sec

Width 4807.7 Hz

16 repetitions

CESERVE  H1, 385 8702317 MEz
DATA FROCESSING

FT size 12768

Total tims 1 min 11 sac

0.93
3.00 €



MeO

MeO

2m

2n

NO;

160,118

129,903

121,283

115,744

108,088
77,327
77.008
76,689

N

55,808

Gradient Shimming

Sample Mama:
L2853

Data Collactad on:
Agilent-ME-vnars400

Archive directory:
fexport/home/chenpack/vomrsys/data

Sample directory:

FidFile: L-14283-13C

Pulse Sequence: CARBON (s2pul)
Solvent: cdcld
Data collacted on: Oct 17 2014

Temp. 28.0 C /2881 K
Operator: mcu

Relax. delay 1.000 sec
Fulse 50.0 degrees
Acq. time 1.311 sec
Widen 28000.0 Ex
768 repatitions
OBSEAVE C13, 1005474507 MEz
DECOUPLE H1, 398 8722348 MEx
Power 43 dB
continucusly on
WALTE-16 modulated
DATA FROCESSING
Line broadening 0.5 Hz
FT size 65836
Total time 38 min

220

200 180

8,184
B.164

160

—E, 847
N—6, 927

140

120 100 80

—3, 068

—3.890

20 0 ppm

STANDARD FROTON PARAMETERS

Sample Name:
L-15264

Data Collactad on:
Agilent-HMR-vomrs400

Archive directory:

Sample directory:

1.668

FidFile: L-15294

Pulse Sequance: FROTON (s2pul)
Solvent: cdcld
Data collected on: Dec 10 201%

Temp. 28.0 C /2981 K
Operator: nco

Relax. delay 1.000 sec
Fulse 45.0 degrees

Acq. time 3.408 sec

wWidth 4807.7 Ex

16 repatitions

OBSERVE  E1, 385 8702330 MEz
DATA FROCESSING

FT size 32768

Total time 1 min 11 sec

S26



MeO

NO,

2n

164,595

125,881

113,991

77,380

~
-

76,742

55,959

STANDARD FROTON PARAMETERS

Sample Nama:
L-15294
Data Collactsd on:
AgiLent-NMR-vnars400
Archive directory:

Sample directory:
FidFile: L-18284-13C

Pulse Sequence: CARBON (s2pul)
Solvent: cdeld
Data collected on: Dac 10 201%

Temp. 28.0C /2881 K
Operator: mcum

Relax. delay 1.000 sec
Fulse 50.0 degrees

Acg. time 1.311 sec

Width 25000.0 Hz

1000 repatitions

OBSERVE C13, 100.5474507 MHz
DECOUFLE EH1, 399 8722348 MHz
Power 44 dB

continuously on

WALTZ-1€ modulated

DATA FROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 38 min

180 160

MeO NO,

MeO H
20

140

7.918
7,916

F
& .

120

100

259
814
6.892

-]

60

—3.570
3,951

20 0 ppm

STANDARD CAREON PARAMETERS

Sample Nama:
n

Data Collected on:
Agilant-KMR-vnmrs400

Archive directory:
/home/ncufvomesys/data

Sample directory:
€5_20140817_01

FidFile: L-201471

1,612

—1.618

Pulse Sequence: PROTON (s2pul)
Solvent: cdoll
Data collectad on: May 20 2014

Temp. 25.0 C / 298.1 K
Operator: nou

Relax. delay 1.000 sec
Pulse 85.0 degress

Acq. time 3.408 sec

Width 4807.7 Hr

16 repetitions

OBSERVE H1, 399 8706944 MEz
DATA FROCESSING

FT size 32768

Total time 1 min 11 sec
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MeO NO,
STANDARD CAREON PARAMETERS
MeO H Sample Hama:
20 Data Collected on:

Agi lent-NMR-vnars400
Azchive dirsctory:

PR P an e aroee .
. Foas 387 izad e e
3 < 3 P ERE 3 FidFile: L-201471-13C
= % = - R=
Pulse Sequence: CARBON (s2pul)
Solvent: cdcld
Data collected on: May 20 2014
Temp. 25.0C /2981 K
Operatar: ncu
Ealax. delay 1.000 sec
Fulse 50.0 degress
Acq. time 1.311 sec
Width 28000.0 Bz
1000 repetitions
OBSERVE (C13, 100.5475670 MEz
DECOUFLE E1, 399_8726973 MEz
Fower 40 dB
contimuously on
WALTZ-1€ modulated
DATA PROCESSING
Line broadening 0.5 Hz
FT size 68536
Total time 38 min
Ll
L o L L L R B R R R L R A R LN R RREEN LR R
220 200 180 160 140 120 100 80 60 40 20 0 ppm
NO,
H,N H
2p Sample Hamae:
1-187
Data Collected on:
Agilent-HMA-vnars400
Archive directory:
/home/nc fvnmrsys/data
@ o - e = -
g3 & 2 S Sample directory:
=¥ 3 3 T T ale1 20130420 01
J FidFila: L-15187
Pulse Sequence: PROTON (s2pul)
Solvent: cdeld
Data collected on: Jun 30 201%
Temp. 28.0 C / 298.1 K
Operater: ncu
Felax. delay 1.000 sec
Fulse 45.0 degrees
Acq. time 3.408 sec
Width 4807.7 Bz
8 repetitions
OBSERVE  HL, 3898702350 MEz
DATA PROCESSING
FT size 32768
Total time 0 min 35 sec
L A
SISy e B B S B B S B B B B B B B B B e B B B By B By B Lo e e e |
10 8 8 7 6 5 4 3 2 1 0 PPm
Ly T —_
e - -
£ b H
o o =
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H,N

2p

=z

NO,

NO,

2q

152,515

L

126.358

113,361

77,342
77.023
76,705

N

Sample Nama:
L-187
Data Collectad on:
Agi lent-HMR-vnmrs400
Archive directory:
/home/ncu fvnnrsys /data
Sample directory:
alél 20130420 01
Fidrile: L-15187-13C

Pulse Sequence: CARBON (sZpul)
Solvent: cdcld
Data collectad on: Jun 30 2018

Temp. 25.0 C / 298.1 K
operator: now

Belax. delay 1.000 sac
Fulse 30.0 dagrees

Acg. time 1.311 sec

Width 28000.0 Hx

1000 repetiticns

OBSEAVE C13, 100.5474507 MEz
DECOUPLE HL, 3388722348 MHz
Power 44 d8

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.8 Hz

FT size 65836

Total time 38 min

180

10,502

220

200

—B.150
M—8.128

Y7, 704

—7.78E

160

140

120

100

a0

3.339

60

A5z

2.060

40

20 0 ppm

Sample Nama:

1-18177
Data Ceollected on:

Agi Lant-NME-vnmrs400
Archive directory:

Jhoma frofvnmrsys /data
Sample directory:

al61_20130420_01
FidFile: L-15177

Fulse Sequence: PROTON (s2pul)
Solvent: daso
Data collected on: Jun 27 201%

Temp. 250 C f 2981 K
Operator: mew

Relax. delay 1.000 sec

Fulse 48.0 degrees

Acq. time 3.408 sec

Width 4807.7 He

16 repatitions

CBSERVE  H1, 380 8721443 MEz
DATA FROCESSING

FT size 3378

Total time 1 min 11 sec

1.00 -

2.00C

2.10-C
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=

NO,

2q

169,792

145,875
142,382
125,308

40,321
a0.116
39,803
39.486

-
£

2

118,938

A

Sampls Nama:
L-18177
Data Collected on:
Agilent-NMR-vnmrs400
Archive directory:
fhome/ncu/vomrsys/data
ang.\c directory:
61_20130420_01
Fidfile: L-15177-13C
Sequence: CAREON (s2pul)

pnt: dmso
collected on: Jun 27 201%

Puls
Solv)
Datal

Tamp. 238.0 C f 2981 K
Operptor: now

Relpx. delay 1.000 sec
Fulke 50.0 degrees

Acql time 1.311 sec

widkh 25000.0 Hz
repetitions

OBSERVE C13, 100.5475283 MBz
DECOUPLE H1, 399 8741342 MEz

Egaz
H
4
i

FT 3
Total

220 200 180

NO,
OMe

Cl
OMe
2r

B.047

160 140

542

120 100 80 60 40

3,089
A3, 884

20 0 ppm

Sample Hame:
1-18191
Data Collected on:
Agilent-HMR-vnmrs400
Archive directory:
/homa fnen fvimrsys [data
Sample directory:
a161_20130420_01
FidFile: L-15191

Pulse Sequence: FROTON (sZpul)
Solvent: cdcll
Data collectad on: Jul & 201%

Temp. 25.0 C / 288.1 K
Oparator: ncu

Balax. dalay 1.000 sac
Fulse 45.0 degrees

Acq. time 3.408 sec

Width 4807.7 Hr

16 repetitions

OBSERVE H1, 399 8702326 MHz
DATA PROCESSING

FT size 32768

Total time 1 min 11 sec
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NO,
OMe

Cl H
OMe
2r

159,959
154,564
127.885
113,888

96,554

Sampls Nama:
118181
Data Collected on:
Agilent-NME-vnars400
Archive directory:
fhoma/nen/vomrsys /data
Sample directory:
alél 20130420 01
FidFile: L-18181-13C

97,387
77.038
76.720
56,6870
56,733

=

Pulse Sequence: CAREON (s2pul)
Solvent: cdcld
Data collected on: Jul € 2018

Temp. 28.0C f 288.1 K
Operater: ncu

Relax. delay 1.000 sec

Fulse $0.0 degress

Acq. time 1.311 sec

Width 28000.0 Ex

1000 repetitions

OESERVE C13, 100.5474507 MEz
DECOUFLE HL, 399 8722348 MEz
Fower 84 dB

Lina broadening 0.8 Hz
FT size E5836
Total time 38 min

180 160 140 120

7.714
[
7.841
823
802
L4BE
468
2334
314
289
7.270
252
6.428
6.405

100

80 €0 40 20 0 ppm

STANDARD FROTON PARAMETERS

Sample Nama:
L-18226
Data Collected on:
Agi lent-HMR-vnarsd00
Archive directory:

3 sample directory:
Fidrila: L-1822€

Pulsae Sequence: FROTON (sZpul)
Solvent: cdcld
Data collected on: Jul 3B 2018

Temp. 28.0 C / 288.1K
Operator: nou

Balax. dalay 1.000 sac

Fulse 45.0 degress

Acg. time 3.408 sec

Width 4807.7 Hr

& repetitions

OBSERVE El, 393.87023%4 MHz
DATA PROCESSING

FT size 32768

Total time 0 min 35 sec
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STANDARD FROTON FARAMETERS

Sample Nama:
L-18226
Data Collactsd on:
Agilent-KMR-vimrs400
Archive directory:

= = - -~ = <] -
FE B FEziid REE Ampln dizscezey:
T 3 ] e ] FEE FidFile: L-15226-13C
A oa 3 293333 )
l~ J FPulse Sequence: CARBON (sZpul)
Solvent: cdeld
Data collsctad on: Jul 30 2018
Temp. 25.0 C / 2581 K
Operator: nou
Felax. delay 1.000 sec
Fulse 50.0 degress
Acg. time 1.311 sec
Width 285000.0 Hz
1000 repatitions
COBEERVE C13, 100.5474507 MEz
DECOUFLE E1, 385 8722348 MEx
Fowar 44 dB
continnously on
WALTZ-16 modulated
DATA FROCESSING
Line broadening 0.5 Hz
FT size 65536
Total time 38 min
- |
L B B B B B B L L B L B I B B L
180 160 140 120 100 80 20 0 ppm
Cl
S—H
S
2t STANDARD FROTON PARAMETERS
Sanple Nama:
Data Collectad on:
Agilent-HMR-vimrs400
Archive directory:
BERBEEUETAING 8 Sample directory:
= G G B RS & S S S T T =
I“I“r‘r‘-r‘-r‘-r-r-)/”r-r-n - ridrila: 1-18291
K\ / Pulse Sequence: PROTON (sZpul)
Solvent: cdeld
Data collectsd on: Dac 10 2018
Temp. 280 C f 2981 K
Operator: ncn
Relax. delay 1.000 sec
Pulsa 45.0 degrees
Acg. time 3 408 sec
width 4807.7 Hz
16 rapstitions
OBSERVE  El, 399.870232% MEz
DATA FROCESSING
FT size 32768
Total time 1 min 11 sec
[
| LI S S B B B B B T LU B S B B S S S e e
10 9 ] 7 5 1 0 Ppm
bl
3 i3
o e
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S
2t

138,371
136,080

L1

125.320
124,842
122,892
121,830
120,760

\

77,387

77.038
76.720

-

[

STANDARD FROTON PARAMETERS

Sanple Nama:

Data Collactad on:
Agilent-HMR-viars400
Archive directory:

Sample directory:
FidFile: L-18291-13C

Pulse Sequance: CARBON (s2pul)
Solvent: cdeld
Data collected on: Dec 10 2015

Temp. 25.0 C / 298.1 K
Oparator: ncu

Ralax. dalay 1.000 sec
Fulsa 50.0 degrees

Acg. time 1.311 sec

Width 25000.0 Ex

1000 repatitions

OBSERVE C13, 100.5474507 MEz
DECOUFLE H1, 388.8722348 MEz
Power 44 d8

continuously on

WALTZ-1€ modulated
DATA FROCESSING

Line broadaning 0.5 Hz
FT size E8536
Total time 34 min

180 160 140

S
2u

120

P

7.379
a3
7.098

80

100

20 0 ppm

STANDARD FROTON PARAMETERS

Sample Name:
L-1525%
Data Collected on:
Agilent-HMA-vnars400
Archive directory:

Sample directory:

1,548

FidFile: L-15298

Pulse Sequence: FROTON (s2pul)
Solvent: cdcld
Data collected on: Dec 11 201%

Temp. 25.0 C f 298.1 K
Operator: cham

Relax. delay 1.000 sac
Fulse 45.0 degrees

Acg. time 3.408 sec

Width 4807.7 Hr

16 repatitions
OBSERWE  E1, 3858702127 Mz
DATA FROCESSING
FT size 32768
Total time 1 min 11 sec

187
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STANDARD FROTON PARAMETERS
S Sample Name:
L-18298
2u Data Collectad on:
Agilent-NMR-vnarsdod
Archive directory:

Sample d?ncmry:

LETE
77,387
77,089
78,750

Fidrile: A-15288-13C

—140.268
139
132,157
124,108
122,783
121,731
121,503

123,840
=
A

Pulse Sequpnce: CARBON (sZpul)
Solvent: cficld
Data collefted on: Dec 11 201%

Temp. 28.p C / 288.1 K
Oparator: fhem

Felax. delay 1.000 sec
Fulse 50.p dagreas

Acq. time|1.311 sec

Width 250p0.0 Ex

1000 repekiticns

OBSERWE C|3, 100.5474507 MEz
DECOUFLE H1, 399. 8722348 MEz
Fower 44 B

an
WALTZ-16 podulated
DATA PROCESSING

Line broaflening 0.5 Hz
FT size ESE3E

Total time| 38 min

o .

L B L B
180 160 140 120 100 80 60 40 20 0 ppm
Cl Cl
H S Cl Gradient Shimming
Sample Nama:
2v 1-322

Data Collected on:
Agilent-EMR-vnars400

Archive directory:
Jaxpart/home/chempack vrmrsys/data

Sample directory:

7.258
082
1.884

FidFile: L-14321

Pulse Sequence: PROTON (s2pul)
Solvent: cdcld
Data collactad on: Dac 11 2014

Tamp. 250 C / 298.1 K
Operator: now

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 3.408 sec

Width 4807.7 Ex

16 repetitions
OBSERVE H1, 399.870232% MEx
DATA FROCEESING
FT siza 32768
Total time 1 min 11 sec
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Parameter
Data File
Nome

(=

Title
Comment
Origin

=g

5 Owner

Site

T Spectromete
r

B Author

O Salvent

10 Temperature

11 Fulse
Sequence

12 Experiment

13 Number of
Scans

-

14 Beceiver
Gain

15 Relaxation
Derlay

16 Pulse Width

17 Acquisition
Time

18 Acquisition
Date

19 Modi ficatio
n Date

20 Speciromete
r Freguency

21 Spectral
Width

22 Lowest
Frequency

23 Nucleus

24 Acquired
Size

25 Spectral

Size

Value
C:/ Users/
Administrat
arf
Desktop/
L-14321f
0y Fid
L-14321
Bruker
BiaSpin
GambH

root

=pect

i
2040. 2
ZRpR30

1
1024

196
2. 0000

10 D000

1. 3631
2015-01-28T
23:16:00
2015-01-28T
23:16: 48
100. 51

24038. 5
14958, 4

13C
32768

5505




