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I. General Information 

All air or moisture sensitive reactions were conducted in oven-dried 

glassware under nitrogen atmosphere using dry solvents. Flash column 

chromatography was performed over silica gel (230-400 mesh) purchased 

from Qingdao Puke Co., China. Anhydrous dichloromethane, acetonitrile and 

tetrahydrofuran were purified by Innovative®  solvent purification system. 

Anhydrous chloroform, toluene, diethyl ether, 1,2-dichloroethane, and hexane 

were purchased from Sigma-Aldrich®  and used as received. 1H and 13C NMR 

spectra were collected on a Bruker AV 400 MHz NMR spectrometer using 

residue solvent peaks as an internal standard (1H NMR: CDCl3 at 7.26 ppm, 

13C NMR: CDCl3 at 77.16 ppm). Mass spectra were collected on an Agilent 

GC/MS 5975C system, or a MALDI Micro MX mass spectrometer, or an API 

QSTAR XL System. 
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II.  Substrate Preparation 

All the siloxy alkynes are known compounds, which were prepared according 

to the literature procedure.1 

 

General Procedure A. 

 

Under N2, a solution of the Weinreb amide2 (3 mmol) in THF (15 mL) was 

cooled to 0 °C and treated with a solution of R2MgBr (8 mmol, 1.0 M in THF) 

dropwise over 5 min. The reaction mixture was stirred for 30 min at 0 °C and 

further 18 h at room temperature. Then, a saturated aqueous NH4Cl solution 

was added. The mixture was extracted with ethyl acetate (3×20 mL). The 

combined organic layers were washed with brine (30 mL), dried with Na2SO4, 

and concentrated under reduced pressure. The crude product was purified by 

silica gel flash chromatography to afford the desired ketone. 

 

 

(R)-4-Methyl-N-(1-oxo-1-phenylpropan-2-yl)benzenesulfonamide (1a) was 

prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.77 (d, J = 8.0 Hz, 2H), 7.69 (d, J = 8.0 Hz, 2H), 

7.61 – 7.57 (m, 1H), 7.47 – 7.43 (m, 2H), 7.17 (d, J = 8.0 Hz, 2H), 5.78 (d, J = 8.0 

Hz, 1H), 4.93 (td, J = 9.0, 2.8 Hz, 1H), 2.32 (s, 3H), 1.41 (d, J = 7.2 Hz, 3H). 
                                                             

1. M. P. Schramm, V. Shubinets, and S. A. Kozmin, Org. Synth., 2010, 87, 253. 

2.  The Weinreb amide was synthesized by following the literature procedure: 

a) S. B. Sdira, C. P. Felix, M.-B. A. Giudicelli, P. F. Seigle-Ferrand, M. 

Perrin, and R. J. Lamartine, J. Org. Chem., 2003, 68, 6632; b) M. G. Unthank, 

B. Tavassoli, and V. K. Aggarwal, Org. Lett., 2008, 10, 1501. 
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13C NMR (100 MHz, CDCl3) δ 198.2, 143.7, 137.2, 134.2, 133.5, 129.8, 129.0, 

128.6, 127.2, 53.5, 21.6, 21.3. 

IR (neat, cm-1): 3278, 1686, 1597, 1340, 1162. 

HRMS (CI) calculated for C16H17NO3S [M+]: 303.0929, found: 303.0931. 

 

 

(S)-4-Methyl-N-(4-(methylthio)-1-oxo-1-phenylbutan-2-yl)benzene 

sulfonamide (1b) was prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.77 (d, J = 7.9 Hz, 2H), 7.66 (d, J = 7.8 Hz, 2H), 

7.59 – 7.51 (m, 1H), 7.46 – 7.37 (m, 2H), 7.10 (d, J = 7.9 Hz, 2H), 5.87 (d, J = 8.9 

Hz, 1H), 5.06 (td, J = 9.0, 2.8 Hz, 1H), 2.82 – 2.53 (m, 2H), 2.25 (s, 3H), 2.01 (s, 

3H), 2.00 – 1.88 (m, 1H), 1.76 – 1.63 (m, 1H). 

13C NMR (100 MHz, CDCl3) δ 197.7, 143.7, 136.5, 134.2, 133.5, 129.7, 128.9, 

128.5, 127.2, 56.3, 33.4, 30.3, 21.5, 15.5. 

IR (neat, cm-1): 3512, 2957, 2868, 1741, 1169. 

HRMS (CI) calculated for C18H22NO3S2 [M+H+]: 364.1041, found: 364.1065. 

 

 

(R)-4-Methyl-N-(2-oxo-1,2-diphenylethyl)benzenesulfonamide (1c) was 

prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.80 (d, J = 8.0 Hz, 2H), 7.54 (d, J = 7.7 Hz, 2H), 

7.51 –7.42 (m, 1H), 7.38 – 7.29 (m, 2H), 7.23 – 7.11 (m, 5H), 7.04 (d, J = 7.9 Hz, 

2H), 6.36 (d, J = 7.4 Hz, 1H), 6.02 (d, J = 7.4 Hz, 1H), 2.27 (s, 3H). 
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13C NMR (100 MHz, CDCl3) δ 194.7, 143.2, 137.4, 135.7, 134.0, 133.8, 129.4, 

129.1, 129.0, 128.7, 128.5, 128.2, 127.0, 61.7, 21.4. 

IR (neat, cm-1): 3487, 2940, 1734, 1357, 1089. 

HRMS (CI) calculated for C21H20NO3S [M+H+]: 366.1164, found: 366.1148. 

 

 

(S)-4-Methyl-N-(4-methyl-1-oxo-1-phenylpentan-2-yl)benzenesulfonamide 

(1d) was prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.68 (d, J = 7.8 Hz, 2H), 7.63 (d, J = 7.8 Hz, 2H), 

7.59 – 7.52 (m, 1H), 7.48 – 7.35 (m, 2H), 7.07 (d, J = 7.8 Hz, 2H), 5.61 (d, J = 9.5 

Hz, 1H), 4.87 (td, J = 9.5, 3.9 Hz, 1H), 2.25 (s, 3H), 2.11 – 1.94 (m, 1H), 1.48 – 

1.29 (m, 2H), 1.04 (d, J = 6.4 Hz, 3H), 0.88 (d, J = 6.7 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 198.7, 143.5, 136.7, 134.0, 133.9, 129.6, 128.9, 

128.2, 127.3, 56.1, 43.1, 24.7, 23.4, 21.5, 21.2. 

IR (neat, cm-1): 3467, 2878, 1637, 1344, 1091. 

HRMS (CI) calculated for C19H24NO3S [M+H+]: 346.1477, found: 346.1491. 

 

 

(S)-4-Methyl-N-(1-oxo-1,3-diphenylpropan-2-yl)benzenesulfonamide (1e) 

was prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.71 (d, J = 7.7 Hz, 2H), 7.64 – 7.53 (m, 3H), 7.46 – 

7.39 (m, 2H), 7.22 – 7.13 (m, 3H), 7.09 (d, J = 8.0 Hz, 2H), 6.98 (s, 2H), 5.61 (d, J 

= 8.8 Hz, 1H), 5.14 (dd, J = 14.5, 5.8 Hz, 1H), 3.14 (dd, J = 13.9, 5.7 Hz, 1H), 2.96 

(dd, J = 13.9, 5.9 Hz, 1H), 2.29 (s, 3H). 
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13C NMR (100 MHz, CDCl3) δ 197.4, 143.6, 136.9, 135.0, 134.3, 134.1, 129.8, 

129.7, 128.9, 128.5(2C), 127.2, 127.1, 58.2, 40.3, 21.5. 

IR (neat, cm-1): 3425, 1634, 1448, 1159, 750. 

HRMS (CI) calculated for C22H22NO3S [M+H+]: 380.1320, found: 380.1341. 

 

 

(S)-N-(1-(4-Methoxyphenyl)-1-oxopropan-2-yl)-4-methylbenzene 

sulfonamide (1f) was prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.76 – 7.72 (m, 2H), 7.68 – 7.65 (m, 2H), 7.13 (d, J 

= 8.0 Hz, 2H), 6.90 – 6.89 (m, 2H), 5.91 (d, J = 8.0 Hz, 1H), 4.91 – 4.84 (m, 1H), 

3.83 (s, 3H), 2.28 (s, 3H), 1.35 (d, J = 7.1 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 196.3, 164.2, 143.4, 137.1, 130.9, 129.6, 127.0, 

126.1, 114.0, 55.6, 52.9, 21.4, 21.3. 

IR (neat, cm-1): 3282, 2979, 1673, 1600, 1093. 

HRMS (CI) calculated for C17H20NO4S [M+H+]: 334.1113, found: 334.1091. 

 

 

(S)-N-(1-(3-Methoxyphenyl)-1-oxopropan-2-yl)-4-methylbenzene 

sulfonamide (1g) was prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.71 – 7.69 (m, 2H), 7.35 – 7.32 (m, 2H), 7.29 – 

7.28 (m, 1H), 7.18 – 7.10 (m, 3H), 5.93 (d, J = 8.0 Hz, 1H), 4.97 – 4.89 (m, 1H), 

3.82(s, 3H), 2.32 (s, 3H), 1.40 – 1.38 (m, 3H). 

13C NMR (100 MHz, CDCl3) δ 198.1, 160.0, 143.6, 137.1, 134.8, 129.9, 129.7, 

127.1, 121.0, 120.5, 112.9, 55.6, 53.6, 21.5, 21.3. 
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IR (neat, cm-1): 3279, 2977, 1689, 1597, 1162. 

HRMS (CI) calculated for C17H19NNaO4S [M+Na+]: 356.0932, found: 356.0901. 

 

 

(S)-N-(1-(4-Chlorophenyl)-1-oxopropan-2-yl)-4-methylbenzenesulfonamide 

(1h) was prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.73 – 7.67 (m, 4H), 7.41 – 7.38 (m, 2H), 7.16 (d, J 

= 8.0 Hz, 2H), 5.82 (d, J = 8.2 Hz, 1H), 4.93 – 4.86 (m, 1H), 2.31 (s, 3H), 1.35 (d, J 

= 7.1 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 197.1, 143.7, 140.7, 137.1, 131.8, 129.9, 129.8, 

129.3, 127.1, 53.3, 21.5, 20.9. 

IR (neat, cm-1): 3447, 2981, 1687, 1636, 1592. 

HRMS (CI) calculated for C16H17ClNO3S [M+H+]: 338.0618, found: 338.0586. 

 

 

(S)-N-(1-(4-Fluorophenyl)-1-oxopropan-2-yl)-4-methylbenzenesulfonamide 

(1i) was prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.88 – 7.75 (m, 2H), 7.68 (d, J = 8.3 Hz, 2H), 7.16 

(d, J = 8.0 Hz, 2H), 7.14 – 7.07 (m, 2H), 5.81 (d, J = 8.2 Hz, 1H), 4.96 – 4.81 (m, 

1H), 2.32 (s, 3H), 1.37 (d, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 196.7, 167.5, 165.0, 143.7, 137.1, 131.4 (d, J = 9.5 

Hz), 129.8, 127.1, 116.3 (d, J = 21.7 Hz), 53.3, 21.5, 21.0. 

IR (neat, cm-1): 3282, 2983, 1687, 1598, 1163. 

HRMS (CI) calculated for C16H17FNO3S [M+H+]: 322.0913, found: 322.0930. 
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(S)-4-Methyl-N-(1-(4-(methylthio)phenyl)-1-oxopropan-2-yl)benzene 

sulfonamide (1j) was prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.67 (d, J = 8.2 Hz, 4H), 7.22 (d, J = 8.2 Hz, 2H), 

7.16 (d, J = 8.0 Hz, 2H), 5.81 (d, J = 8.0 Hz, 1H), 4.94 – 4.79 (m, 1H), 2.51 (s, 3H), 

2.31 (s, 3H), 1.38 (d, J = 7.1 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 197.0, 147.8, 143.6, 137.2, 129.8, 129.4, 128.9, 

127.1, 125.0, 53.2, 21.5, 21.4, 14.7. 

IR (neat, cm-1): 3278, 1682, 1598, 1340, 1162. 

HRMS (CI) calculated for C17H20NO3S2 [M+H+]: 350.0885, found: 350.0888. 

 

 

(S)-4-Methyl-N-(1-oxo-1-(4-vinylphenyl)propan-2-yl)benzenesulfonamide 

(1k) was prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.73 (d, J = 8.1 Hz, 2H), 7.68 (d, J = 8.0 Hz, 2H), 

7.45 (d, J = 8.1 Hz, 2H), 7.16 (d, J = 8.0 Hz, 2H), 6.80 – 6.67 (m, 1H), 5.89 (d, J = 

17.6 Hz, 1H), 5.80 (d, J = 8.0 Hz, 1H), 5.43 (d, J = 10.9 Hz, 1H), 4.97 – 4.84 (m, 

1H), 2.31 (s, 3H), 1.39 (d, J = 7.1 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 197.5, 143.6, 143.2, 137.1, 135.7, 132.5, 129.8, 

129.0, 127.1, 126.6, 117.7, 53.4, 21.5, 21.3. 

IR (neat, cm-1): 3282, 2982, 1681, 1602, 1162. 

HRMS (CI) calculated for C18H20NO3S [M+H+]: 330.1164, found: 330.1173. 
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(S)-N-(1-(3,5-Bis(trifluoromethyl)phenyl)-1-oxopropan-2-yl)-4-methyl 

benzenesulfonamide (1l) was prepared according to the General Procedure 

A. 

1H NMR (400 MHz, CDCl3) δ 8.22 (s, 2H), 8.07 (s, 1H), 7.70 (d, J = 7.8 Hz, 2H), 

7.19 (d, J = 7.9 Hz, 2H), 5.81 (d, J = 8.6 Hz, 1H), 5.05 – 4.88 (m, 1H), 2.33 (s, 3H), 

1.38 (d, J = 7.1 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 196.3, 144.1, 137.0, 135.4, 133.2 (q, J = 34.0 Hz), 

129.9, 128.5, 127.2, 127.1 (q, J = 3.6 Hz), 124.1 (q, J = 271.4 Hz), 53.5, 21.4, 20.0. 

IR (neat, cm-1): 3424, 2081, 1629, 1381, 1281. 

HRMS (CI) calculated for C18H15F6NNaO3S [M+Na+]: 462.0575, found: 

462.0581. 

 

 

(S)-N-(1-(3,5-Dimethoxyphenyl)-1-oxopropan-2-yl)-4-methylbenzene 

sulfonamide (1m) was prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.68 (d, J = 8.0 Hz, 2H), 7.16 (d, J = 8.0 Hz, 2H), 

6.88 (d, J = 2.2 Hz, 2H), 6.64 (t, J = 2.2 Hz, 1H), 5.84 (d, J = 8.2 Hz, 1H), 4.90 – 

4.82 (m, 1H), 3.79 (s, 6H), 2.31 (s, 3H), 1.36 (d, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 198.0, 161.1, 143.7, 137.2, 135.4, 129.8, 127.2, 

106.4, 106.2, 55.7, 53.6, 21.5, 21.3. 

IR (neat, cm-1): 3290, 2976, 1688, 1598, 1159. 

HRMS (CI) calculated for C18H21NNaO5S [M+Na+]: 386.1038, found: 386.1050. 
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(S)-N-(1-(3,5-Dimethylphenyl)-1-oxopropan-2-yl)-4-methylbenzene 

sulfonamide (1n) was prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.69 (d, J = 7.7 Hz, 2H), 7.35 (s, 2H), 7.21 – 7.10 

(m, 3H), 5.86 (d, J = 8.0 Hz, 1H), 4.98 – 4.83 (m, 1H), 2.32 (s, 6H), 2.31 (s, 3H), 

1.37 (d, J = 7.1 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 198.5, 143.4, 138.6, 137.2, 135.8, 133.5, 129.7, 

127.0, 126.2, 53.4, 21.4, 21.3, 21.2. 

IR (neat, cm-1): 3287, 2980, 1686, 1601, 1380. 

HRMS (CI) calculated for C18H22NO3S [M+H+]: 332.1320, found: 332.1341. 

 

 

(S)-4-Methyl-N-(1-(naphthalen-2-yl)-1-oxopropan-2-yl)benzenesulfonamide 

(1o) was prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 8.30 (s, 1H), 7.94 (d, J = 8.0 Hz, 1H), 7.87 (d, J = 

8.6 Hz, 2H), 7.80 (d, J = 8.6 Hz, 1H), 7.71 (d, J = 8.0 Hz, 2H), 7.67 – 7.54 (m, 2H), 

7.13 (d, J = 8.0 Hz, 2H), 5.89 (d, J = 8.2 Hz, 1H), 5.17 – 5.04 (m, 1H), 2.25 (s, 3H), 

1.47 (d, J = 7.1 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 198.1, 143.6, 137.20, 136.0, 132.3, 130.8, 130.5, 

129.8(2C), 129.3, 128.9, 127.9, 127.3, 127.1, 123.8, 53.5, 21.5, 21.5.  

IR (neat, cm-1): 3486, 2942, 1734, 1357, 1089. 

HRMS (CI) calculated for C20H20NO3S [M+H+]: 354.1164, found: 354.1147. 
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(S)-4-Methyl-N-(1-oxo-1-(thiophen-2-yl)propan-2-yl)benzenesulfonamide 

(1p) was prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.74 – 7.60 (m, 4H), 7.20 – 7.08 (m, 3H), 5.66 (d, J 

= 8.6 Hz, 1H), 4.83 – 4.69 (m, 1H), 2.32 (s, 3H), 1.45 (d, J = 7.1 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 190.9, 143.7, 140.4, 137.0, 135.4, 133.1, 129.7, 

128.5, 127.2, 54.3, 21.6(2C).  

IR (neat, cm-1): 3423, 1656, 1410, 1162, 1091. 

HRMS (CI) calculated for C14H16NO3S2 [M+H+]: 310.0572, found: 310.0586. 

 

 

(R)-4-Methyl-N-(2-oxo-1-phenylpropyl)benzenesulfonamide sulfonamide 

(1q) was prepared according to the General Procedure A. 

1H NMR (400 MHz, CDCl3) δ 7.48 (d, J = 8.0 Hz, 2H), 7.22 – 7.20 (m, 3H), 7.11 – 

7.07 (m, 4H), 6.10 (s, 1H), 5.03 (d, J = 5.2 Hz, 1H), 2.33 (s, 3H), 1.98 (s, 3H). 

13C NMR (100 MHz, CDCl3) δ 201.9, 143.3, 137.3, 135.1, 129.4, 129.1, 128.7, 

128.1, 127.0, 66.5, 26.7, 21.5. 

IR (neat, cm-1): 3260, 3064, 1686, 1449, 1093. 

HRMS (CI) calculated for C16H17NNaO3S [M+Na+]: 326.0827, found: 326.0822. 

 

The α-siloxy ketones are known compounds, which were prepared according 

to the literature procedure.3 

                                                             

3. D. Gala and D. J. DiBenedetto, Tetrahedron Lett., 1994, 35, 8299. 
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III.  Silver-Catalyzed Synthesis of Chiral Pyrrolidinones 

General Procedure B. 

 

In a glovebox, an oven-dried 4-mL vial was charged with the ketone 1 (1.0 

equiv), siloxy alkyne 2 (2.0 equiv) and dry acetonitrile (0.2 M). The mixture 

was stirred for 3 min to be homogeneous. Next, AgPF6 (10 mol%) was added. 

The vial was capped and removed from the glovebox. The reaction mixture 

was stirred at room temperature for 16 h. The reaction mixture was then 

filtered through a short pad of silica gel, which was washed with ethyl acetate. 

The filtrate was concentrated under reduced pressure. The residue was 

purified by silica gel flash column chromatography to give the desire product 

as a single diastereomer. 

 

 

(3R,4R,5S)-3-Butyl-4-hydroxy-5-methyl-4-phenyl-1-tosylpyrrolidin-2-one (3a) 

was prepared as a colorless oil from (R)-4-methyl-N-(1-oxo-1- 

phenylpropan-2-yl)benzenesulfonamide (90.9 mg, 0.3 mmol) and 

(hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 0.6 mmol) according to the 

General Procedure B (eluent: hexanes/ethyl acetate = 5:1) in 86% yield (103.6 

mg, >99% ee based on HPLC analysis). 

[α]D26: –40.9 (c = 1.0, CHCl3). 
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1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 8.0 Hz, 2H), 7.41 – 7.29 (m, 4H), 7.27 – 

7.20 (m, 2H), 4.38 (q, J = 6.4 Hz, 1H), 2.91 – 2.88 (m, 1H), 2.44 (s, 3H), 1.97 (s, 

1H), 1.70 – 1.65 (m, 2H), 1.40 (d, J = 6.4 Hz, 3H), 1.31 – 1.27 (m, 2H), 1.14 – 1.02 

(m, 2H), 0.70 (t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.6, 144.9, 140.1, 137.0, 129.8, 128.9, 128.2, 

128.0, 125.4, 79.1, 65.6, 54.1, 29.7, 23.1, 22.6, 21.8, 13.7, 12.3. 

IR (neat, cm-1): 3512, 2957, 1741, 1357, 1169. 

HRMS (CI) calculated for C22H28NO4S [M+H+]: 402.1739, found: 402.1748. 

 

 

(3S,4S,5R)-3-Butyl-4-hydroxy-5-methyl-4-phenyl-1-tosylpyrrolidin-2-one 

(3a’) was prepared as a colorless oil from (S)-4-methyl-N-(1-oxo-1- 

phenylpropan-2-yl)benzenesulfonamide (606.6 mg, 2.0 mmol) and 

(hex-1-yn-1-yloxy)triisopropylsilane (1.02 g, 4.0 mmol) according to the 

General Procedure B (eluent: hexanes/ethyl acetate = 5:1) in 92% yield (739 

mg). 

[α]D26: +42.6 (c = 1.0, CHCl3). 

The spectra data is consistent with that of 3a. 

 

 

(3S,4S,5R)-3-Butyl-4-hydroxy-5-(2-(methylthio)ethyl)-4-phenyl-1-tosylpyrrol

idin-2-one (3b) was prepared as a colorless oil from 

(S)-4-methyl-N-(4-(methylthio)-1-oxo-1-phenylbutan-2-yl)benzenesulfonamid
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e (109.1 mg, 0.3 mmol) and (hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 0.6 

mmol) according to the General Procedure B (eluent: hexanes/ethyl acetate = 

5:1) in 83% yield (115.6 mg). 

[α]D26: +19.8 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.92 (d, J = 8.2 Hz, 2H), 7.42 (d, J = 7.8 Hz, 2H), 

7.39 – 7.27 (m, 5H), 4.58 – 4.49 (m, 1H), 2.75 – 2.67 (m, 1H), 2.59 – 2.39 (m, 5H), 

2.36 – 2.26 (m, 2H), 2.26 – 2.18 (m, 1H), 1.91 (s, 3H), 1.70 – 1.61 (m, 1H), 1.40 – 

1.24 (m, 2H), 1.14 – 0.99 (m, 3H), 0.74 – 0.66 (m, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.6, 145.0, 142.0, 136.4, 129.7, 128.8 (2C), 128.1, 

125.1, 78.2, 68.7, 55.2, 30.7, 29.7, 27.9, 23.5, 22.5, 21.8, 15.1, 13.7.  

IR (neat, cm-1): 3504, 2957, 1740, 1514, 1356. 

HRMS (CI) calculated for C24H32NO5S2 [M+OH-]: 478.1722, found: 478.1706. 

 

 

(3R,4R,5S)-3-Butyl-4-hydroxy-4,5-diphenyl-1-tosylpyrrolidin-2-one (3c) was 

prepared as a colorless oil from (R)-4-methyl-N-(2-oxo-1,2-diphenylethyl) 

benzenesulfonamide (109.6 mg, 0.3 mmol) and (hex-1-yn-1-yloxy) 

triisopropylsilane (152.7 mg, 0.6 mmol) according to the General Procedure B 

(eluent: hexanes/ethyl acetate = 5:1) in 76% yield (105.9 mg). 

[α]D26: −20.5 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 7.8 Hz, 2H), 7.41 – 7.29 (m, 8H), 7.27 – 

7.20 (m, 2H), 6.90 (d, J = 4.9 Hz, 2H), 5.57 (s, 1H), 3.00 (t, J = 6.5 Hz, 1H), 2.49 (s, 

3H), 1.86 – 1.75 (m, 1H), 1.75 (s, 1H), 1.58 – 1.45 (m, 1H), 1.33 – 1.24 (m, 1H), 

1.16 – 0.98 (m, 2H), 0.97 – 0.79 (m, 1H), 0.72 (t, J = 7.1 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 175.3, 145.1, 140.9, 136.1, 132.8, 129.4, 129.0, 

128.7(2C), 128.6, 128.1, 127.9, 125.4, 77.9, 73.0, 54.8, 29.6, 23.5, 22.5, 21.8, 13.7. 
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IR (neat, cm-1): 3542, 2957, 1744, 1360, 1168. 

HRMS (CI) calculated for C27H30NO4S [M+H+]: 464.1896, found: 464.1911. 

 

 

(3S,4S,5R)-3-Butyl-4-hydroxy-5-isobutyl-4-phenyl-1-tosylpyrrolidin-2-one 

(3d) was prepared as a white solid from (S)-4-methyl-N-(4-methyl-1-oxo- 

1-phenylpentan-2-yl)benzenesulfonamide (103.6 mg, 0.3 mmol) and 

(hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 0.6 mmol) according to the 

General Procedure B (eluent: hexanes/ethyl acetate = 5:1) in 73% yield (97.4 

mg). 

[α]D26: +23.6 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.92 (d, J = 8.0 Hz, 2H), 7.43 (d, J = 8.0 Hz, 2H), 

7.37 – 7.28 (m, 5H), 4.44 (q, J = 3.2 Hz, 1H), 2.81 – 2.78 (m, 1H), 2.43 (s, 3H), 

2.10 (s, 1H), 2.06 – 1.99 (m, 1H), 1.80 – 1.74 (m, 1H), 1.70 – 1.63 (m, 1H), 1.53 – 

1.46 (m, 1H), 1.38 – 1.26 (m, 2H), 1.15 – 1.00 (m, 3H), 0.70 (t, J = 7.2 Hz, 3H), 

0.65 (d, J = 6.4 Hz, 3H), 0.58 (d, J = 6.4 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.7, 144.8, 142.0, 136.9, 129.7, 128.8, 128.0, 

127.9, 125.1, 78.4, 68.4, 55.2, 37.6, 29.7, 25.5, 23.4, 23.3, 22.5, 21.8, 21.6, 13.7. 

IR (neat, cm-1): 3504, 2958, 1742, 1360, 1168. 

HRMS (CI) calculated for C25H33NNaO4S [M+Na+]: 466.2028, found: 466.2004. 

 

 

(3S,4S,5R)-5-Benzyl-3-butyl-4-hydroxy-4-phenyl-1-tosylpyrrolidin-2-one (3e) 
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was prepared as a white solid from (S)-4-methyl-N-(1-oxo-1,3- 

diphenylpropan-2-yl)benzenesulfonamide (113.9 mg, 0.3 mmol) and 

(hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 0.6 mmol) according to the 

General Procedure B (eluent: hexanes/ethyl acetate = 5:1) in 87% yield (129.0 

mg). 

[α]D26: +18.4 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.97 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.0 Hz, 2H), 

7.13 – 7.04 (m, 3H), 7.04 – 6.93 (m, 7H), 4.87 (dd, J = 9.9, 3.9 Hz, 1H), 3.81 (dd, J 

= 13.8, 3.8 Hz, 1H), 3.06 (dd, J = 13.8, 9.9 Hz, 1H), 2.74 (dd, J = 7.5, 5.4 Hz, 1H), 

2.46 (s, 3H), 2.24 (s, 1H), 1.70 – 1.57 (m, 1H), 1.41 – 1.23 (m, 2H), 1.14 – 1.00 (m, 

3H), 0.69 (t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.4, 145.0, 142.4, 136.7, 136.6, 129.7, 129.3, 

128.3, 128.2, 128.0, 127.1, 126.4, 124.4, 78.2, 70.3, 55.4, 35.1, 29.6, 23.5, 22.5, 21.8, 

13.7. 

IR (neat, cm-1): 3462, 2957, 1742, 1630, 1168. 

HRMS (CI) calculated for C28H31NO4S [M+]: 477.1974, found: 477.1987. 

 

 

(3S,4S,5R)-3-Butyl-4-hydroxy-4-(4-methoxyphenyl)-5-methyl-1-tosylpyrrolid

in-2-one (3f) was prepared as a colorless oil from (S)-N-(1-(4- 

methoxyphenyl)-1-oxopropan-2-yl)-4-methylbenzenesulfonamide (100.0 mg, 

0.3 mmol) and (hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 0.6 mmol) 

according to the General Procedure B (eluent: hexanes/ethyl acetate = 5:1) in 

80% yield (103.2 mg). 

[α]D26: + 28.5 (c = 1.0, CHCl3). 
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1H NMR (400 MHz, CDCl3) δ 7.94 (d, J = 8.0 Hz, 2H), 7.40 – 7.27 (m, 4H), 6.90 

(d, J = 8.6 Hz, 2H), 4.33 (q, J = 6.2 Hz, 1H), 3.81 (s, 3H), 2.88 – 2.77 (m, 1H), 2.43 

(s, 3H), 1.98 (s, 1H), 1.69 – 1.59 (m, 1H), 1.38 (d, J = 6.3 Hz, 3H), 1.34 – 1.25 (m, 

2H), 1.17 – 1.01 (m, 3H), 0.72 (t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.6, 159.4, 144.8, 136.9, 131.9, 129.7, 127.9, 

126.6, 114.1, 78.8, 65.6, 55.4, 53.9, 29.8, 23.0, 22.6, 21.8, 13.7, 12.2. 

IR (neat, cm-1): 3504, 2957, 1740, 1612, 1170. 

HRMS (CI) calculated for C23H29NNaO5S [M+Na+]: 454.1664, found: 454.1656. 

 

 

(3S,4S,5R)-3-Butyl-4-hydroxy-4-(3-methoxyphenyl)-5-methyl-1-tosylpyrrolid

in-2-one (3g) was prepared as a colorless oil from 

(S)-N-(1-(3-methoxyphenyl)-1-oxopropan-2-yl)-4-methylbenzenesulfonamide 

(100.0 mg, 0.3 mmol) and (hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 0.6 

mmol) according to the General Procedure B (eluent: hexanes/ethyl acetate = 

5:1) in 88% yield (113.6 mg). 

[α]D26: +27.2 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.93 (d, J = 7.9 Hz, 2H), 7.35 – 7.25 (m, 3H), 7.06 – 

6.92 (m, 2H), 6.84 (d, J = 8.2 Hz, 1H), 4.36 (q, J = 6.2 Hz, 1H), 3.80 (s, 3H), 2.91 – 

2.79 (m, 1H), 2.42 (s, 3H), 2.27 (s, 1H), 1.73 – 1.60 (m, 1H), 1.38 (d, J = 6.3 Hz, 

3H), 1.35 – 1.23 (m, 2H), 1.18 – 0.96 (m, 3H), 0.70 (t, J = 7.1 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.5, 159.9, 144.7, 142.0, 136.8, 129.8, 129.7, 

127.9, 117.6, 112.9, 111.9, 78.9, 65.5, 55.4, 54.0, 29.6, 23.0, 22.5, 21.7, 13.7, 12.4. 

IR (neat, cm-1): 3503, 2868, 1740, 1603, 1357. 

HRMS (CI) calculated for C23H29NNaO5S [M+Na+]: 454.1664, found: 454.1669. 

S-17



 

 

(3S,4S,5R)-3-Butyl-4-(4-chlorophenyl)-4-hydroxy-5-methyl-1-tosylpyrrolidin

-2-one (3h) was prepared as a colorless oil from (S)-N-(1-(4-chlorophenyl)- 

1-oxopropan-2-yl)-4-methylbenzenesulfonamide (98.9 mg, 0.3 mmol) and 

(hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 0.6 mmol) according to the 

General Procedure B (eluent: hexanes/ethyl acetate = 5:1) in 81% yield (104.3 

mg). 

[α]D26: +19.3 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.92 (d, J = 8.0 Hz, 2H), 7.46 – 7.28 (m, 6H), 4.33 

(q, J = 6.2 Hz, 1H), 2.89 – 2.78 (m, 1H), 2.43 (s, 3H), 2.21 (s, 1H), 1.72 – 1.61 (m, 

1H), 1.38 (d, J = 6.3 Hz, 3H), 1.35 – 1.18 (m, 2H), 1.16 – 1.05 (m, 2H), 1.05 – 0.94 

(m, 1H), 0.71 (t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.2, 144.9, 138.8, 136.7, 134.1, 129.7, 128.9, 

127.9, 126.9, 78.7, 65.4, 54.0, 29.7, 23.0, 22.5, 21.8, 13.7, 12.3. 

IR (neat, cm-1): 3506, 2957, 1740, 1357, 1169. 

HRMS (CI) calculated for C22H26ClNNaO4S [M+Na+]: 458.1169, found: 

458.1135. 

 

 

(3S,4S,5R)-3-Butyl-4-(4-fluorophenyl)-4-hydroxy-5-methyl-1-tosylpyrrolidin-

2-one (3i) was prepared as colorless oil from (S)-N-(1-(4-fluorophenyl)-1- 
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oxopropan-2-yl)-4-methylbenzenesulfonamide (96.4 mg, 0.3 mmol) and 

(hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 0.6 mmol) according to the 

General Procedure B (eluent: hexanes/ethyl acetate = 5:1) in 91% yield (114.8 

mg). 

[α]D26: +29.4 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.92 (d, J = 8.4 Hz, 2H), 7.50 – 7.36 (m, 2H), 7.31 

(d, J = 8.0 Hz, 2H), 7.14 – 7.00 (m, 2H), 4.34 (q, J = 6.3 Hz, 1H), 2.89 – 2.77 (m, 

1H), 2.42 (s, 3H), 2.22 (s, 1H), 1.74 – 1.62 (m, 1H), 1.38 (d, J = 6.3 Hz, 3H), 1.33 – 

1.21 (m, 2H), 1.14 – 1.04 (m, 2H), 1.05 – 0.94 (m, 1H), 0.70 (t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.3, 163.6 (d, J = 246.1 Hz), 144.9, 136.7, 136.0 

(d, J = 3.1 Hz), 129.7, 127.9, 127.3 (d, J = 8.2 Hz), 115.7 (d, J = 21.3 Hz), 78.7, 65.6, 

54.1, 29.6, 23.0, 22.5, 21.7, 13.69, 12.3.  

IR (neat, cm-1): 3503, 2957, 1740, 1512, 1168. 

HRMS (CI) calculated for C22H27FNO4S [M+H+]: 420.1645, found: 420.1655. 

 

 

(3S,4S,5R)-3-Butyl-4-hydroxy-5-methyl-4-(4-(methylthio)phenyl)-1-tosylpyrr

olidin-2-one (3j) was prepared as colorless oil from 

(S)-4-methyl-N-(1-(4-(methylthio)phenyl)-1-oxopropan-2-yl)benzenesulfonam

ide (104.9 mg, 0.3 mmol) and (hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 

0.6 mmol) according to the General Procedure B (eluent: hexanes/ethyl acetate 

= 5:1) in 94% yield (126.3 mg). 

[α]D26: +20.7 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.82 (d, J = 7.8 Hz, 2H), 7.28 – 7.18 (m, 4H), 7.13 

(d, J = 8.1 Hz, 2H), 4.22 (q, J = 6.2 Hz, 1H), 2.78 – 2.66 (m, 1H), 2.37 (s, 3H), 2.32 
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(s, 3H), 2.15 (s, 1H), 1.61 – 1.50 (m, 1H), 1.27 (d, J = 6.3 Hz, 3H), 1.24 – 1.10 (m, 

2H), 1.08 – 0.87 (m, 3H), 0.61 (t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.5, 144.7, 138.7, 136.8, 136.7, 129.7, 127.9, 

126.3, 125.9, 78.8, 65.5, 53.9, 29.7, 23.0, 22.5, 21.7, 15.5, 13.7, 12.3. 

IR (neat, cm-1): 3463, 1740, 1632, 1356, 1169. 

HRMS (CI) calculated for C23H30NO4S2 [M+H+]: 448.1616, found: 448.1627. 

 

 

(3S,4S,5R)-3-Butyl-4-hydroxy-5-methyl-1-tosyl-4-(4-vinylphenyl)pyrrolidin-

2-one (3k) was prepared as colorless oil from (S)-4-methyl-N-(1-oxo-1- 

(4-vinylphenyl)propan-2-yl)benzenesulfonamide (98.8 mg, 0.3 mmol) and 

(hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 0.6 mmol) according to the 

General Procedure B (eluent: hexanes/ethyl acetate = 5:1) in 81% yield (104.3 

mg). 

[α]D26: +15.5 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.95 (d, J = 8.0 Hz, 2H), 7.49 – 7.36 (m, 4H), 7.33 

(d, J = 8.0 Hz, 2H), 6.72 (dd, J = 17.6, 10.9 Hz, 1H), 5.79 (d, J = 17.6 Hz, 1H), 5.30 

(d, J = 10.9 Hz, 1H), 4.37 (q, J = 6.3 Hz, 1H), 2.93 – 2.82 (m, 1H), 2.44 (s, 3H), 

1.98 (s, 1H), 1.70 – 1.59 (m, 1H), 1.39 (d, J = 6.3 Hz, 3H), 1.35 – 1.21 (m, 3H), 

1.18 – 1.07 (m, 2H), 0.72 (t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.5, 144.8, 139.5, 137.5, 136.9, 136.0, 129.7, 

127.9, 126.6, 125.6, 114.9, 79.0, 65.5, 54.0, 29.7, 23.1, 22.6, 21.8, 13.7, 12.3. 

IR (neat, cm-1): 3501, 1740, 1630, 1288, 1169. 

HRMS (CI) calculated for C24H30NO4S [M+H+]: 428.1896, found: 428.1907. 
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(3S,4S,5R)-4-(3,5-Bis(trifluoromethyl)phenyl)-3-butyl-4-hydroxy-5-methyl-1-

tosylpyrrolidin-2-one (3l) was prepared as colorless oil from 

(S)-N-(1-(3,5-bis(trifluoromethyl)phenyl)-1-oxopropan-2-yl)-4-methylbenzene

sulfonamide (131.8 mg, 0.3 mmol) and (hex-1-yn-1-yloxy)triisopropylsilane 

(152.7 mg, 0.6 mmol) according to the General Procedure B (eluent: 

hexanes/ethyl acetate = 5:1) in 83% yield (134.6 mg). 

[α]D26: +26.0 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 8.00 (s, 2H), 7.95 (d, J = 7.9 Hz, 2H), 7.86 (s, 1H), 

7.35 (d, J = 8.0 Hz, 2H), 4.42 (q, J = 6.2 Hz, 1H), 2.95 (t, J = 6.6 Hz, 1H), 2.63 (s, 

1H), 2.45 (s, 3H), 1.79 – 1.66 (m, 1H), 1.41 (d, J = 6.2 Hz, 3H), 1.37 – 1.28 (m, 

1H), 1.17 – 1.03 (m, 3H), 1.01 – 0.91 (m, 1H), 0.67 (t, J = 6.9 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 173.5, 145.2, 143.6, 136.4, 132.7 (q, J = 33.3 Hz), 

129.9, 128.1, 126.1, 124.5 (q, J = 271.3 Hz), 122.2, 78.7, 65.4, 54.1, 29.5, 23.0, 22.4, 

21.8, 13.5, 12.5. 

IR (neat, cm-1): 3442, 1741, 1625, 1280, 1170. 

HRMS (CI) calculated for C24H25F6NNaO4S [M+Na+]: 560.1306, found: 

560.1293. 

 

 

(3S,4S,5R)-3-Butyl-4-(3,5-dimethoxyphenyl)-4-hydroxy-5-methyl-1-tosylpyrr
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olidin-2-one (3m) was prepared as colorless oil from (S)-N-(1-(3,5- 

dimethoxyphenyl)-1-oxopropan-2-yl)-4-methylbenzenesulfonamide (109.0 mg, 

0.3 mmol) and (hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 0.6 mmol) 

according to the General Procedure B (eluent: hexanes/ethyl acetate = 5:1) in 

71% yield (98.9 mg). 

[α]D26: +21.8 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.93 (d, J = 8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 

6.55 (s, 2H), 6.40 (s, 1H), 4.36 (q, J = 6.2 Hz, 1H), 3.78 (s, 6H), 2.88 – 2.79 (m, 

1H), 2.42 (s, 3H), 2.08 (s, 1H), 1.72 – 1.58 (m, 1H), 1.39 (d, J = 6.3 Hz, 3H), 1.34 – 

1.25 (m, 2H), 1.19 – 1.02 (m, 3H), 0.72 (t, J = 7.1 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.4, 161.1, 144.7, 142.9, 136.9, 129.7, 127.9, 

103.9, 99.4, 79.0, 65.4, 55.5, 54.0, 29.6, 23.0, 22.6, 21.7, 13.7, 12.4. 

IR (neat, cm-1): 3503, 2956, 1741, 1599, 1459. 

HRMS (CI) calculated for C24H32NO6S [M+H+]: 462.1950, found: 462.1977. 

 

 

(3S,4S,5R)-3-Butyl-4-(3,5-dimethylphenyl)-4-hydroxy-5-methyl-1-tosylpyrrol

idin-2-one (3n) was prepared as colorless oil from (S)-N-(1-(3,5- 

dimethylphenyl)-1-oxopropan-2-yl)-4-methylbenzenesulfonamide (99.5 mg, 

0.3 mmol) and (hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 0.6 mmol) 

according to the General Procedure B (eluent: hexanes/ethyl acetate = 5:1) in 

67% yield (86.9 mg). 

[α]D26: +24.8 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.95 (d, J = 8.0 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 

7.01 (s, 2H), 6.95 (s, 1H), 4.39 (q, J = 6.2 Hz, 1H), 2.92 – 2.79 (m, 1H), 2.43 (s, 
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3H), 2.32 (s, 6H), 1.95 (s, 1H), 1.76 – 1.60 (m, 1H), 1.39 (d, J = 6.3 Hz, 3H), 1.36 – 

1.22 (m, 2H), 1.20 – 1.02 (m, 3H), 0.73 (t, J = 7.1 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.7, 144.7, 140.1, 138.4, 137.0, 129.8, 129.7, 

127.9, 123.1, 79.0, 65.6, 54.0, 29.7, 23.1, 22.6, 21.7, 21.6, 13.7, 12.4. 

IR (neat, cm-1): 3502, 1740, 1602, 1357, 1169. 

HRMS (CI) calculated for C24H32NO4S [M+H+]: 430.2052, found: 430.2057. 

 

 

(3S,4S,5R)-3-Butyl-4-hydroxy-5-methyl-4-(naphthalen-1-yl)-1-tosylpyrrolidi

n-2-one (3o) was prepared as colorless oil from 

(S)-4-methyl-N-(1-(naphthalen-2-yl)-1-oxopropan-2-yl)benzenesulfonamide 

(106 mg, 0.3 mmol) and (hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 0.6 

mmol) according to the General Procedure B (eluent: hexanes/ethyl acetate = 

5:1) in 86% yield (116.9 mg). 

[α]D26: +5.6 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 8.02 – 7.90 (m, 3H), 7.88 – 7.78 (m, 3H), 7.55 – 

7.49 (m, 2H), 7.49 – 7.45 (m, 1H), 7.30 (d, J = 8.2 Hz, 2H), 4.51 (q, J = 6.3 Hz, 1H), 

3.05 – 2.95 (m, 1H), 2.70 (s, 1H), 2.42 (s, 3H), 1.77 – 1.66 (m, 1H), 1.42 (d, J = 6.0 

Hz, 3H), 1.40 – 1.23 (m, 2H), 1.16 – 0.98 (m, 3H), 0.66 (t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.6, 144.8, 137.6, 136.8, 133.0, 132.8, 129.6, 

128.7, 128.2, 127.9, 127.6, 126.7, 126.6, 125.1, 122.8, 79.0, 65.4, 54.0, 29.7, 23.2, 

22.6, 21.7, 13.6, 12.6. 

IR (neat, cm-1): 3500, 1740, 1356, 1169, 1089. 

HRMS (CI) calculated for C26H30NO4S [M+H+]: 452.1896, found: 452.1911. 
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(3S,4R,5R)-3-Butyl-4-hydroxy-5-methyl-4-(thiophen-2-yl)-1-tosylpyrrolidin-2

-one (3p) was prepared as a colorless oil from 

(S)-4-methyl-N-(1-oxo-1-(thiophen-2-yl)propan-2-yl)benzenesulfonamide 

(92.8 mg, 0.3 mmol) and (hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 0.6 

mmol) according to the General Procedure B (eluent: hexanes/ethyl acetate = 

5:1) in 90% yield (110.4 mg). 

[α]D26: +39.5 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.91 (d, J = 8.4 Hz, 2H), 7.31 – 7.27 (m, 3H), 7.00 – 

6.98 (m, 2H), 4.37 (q, J = 6.3 Hz, 1H), 2.76 – 2.73 (m, 1H), 2.42 (s, 4H), 1.74 – 

1.65 (m, 1H), 1.50 (d, J = 6.4 Hz, 3H), 1.46 – 1.41 (m, 2H), 1.21 – 1.14 (m, 3H), 

0.76 (t, J = 7.0 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 173.8, 145.3, 144.9, 136.7, 129.7, 127.9, 127.6, 

125.7, 124.5, 78.1, 65.9, 55.2, 29.8, 23.1, 22.6, 21.8, 13.8, 12.6. 

IR (neat, cm-1): 3482, 1741, 1631, 1357, 1170. 

HRMS (CI) calculated for C20H26NO4S2 [M+H+]: 408.1303, found: 408.1314. 

 

 

(3R,4R,5S)-3-Butyl-4-hydroxy-4-methyl-5-phenyl-1-tosylpyrrolidin-2-one 

(3q) was prepared as a colorless oil from (R)-4-methyl-N-(2-oxo-1- 

phenylpropyl)benzenesulfonamide (91.0 mg, 0.3 mmol) and 

(hex-1-yn-1-yloxy)triisopropylsilane (152.7 mg, 0.6 mmol) according to the 

General Procedure B (eluent: hexanes/ethyl acetate = 5:1) in 80% yield (96.4 
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mg). 

[α]D26: –30.2 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.74 (d, J = 8.4 Hz, 2H), 7.42 – 7.31 (m, 3H), 7.27 

(d, J = 7.2 Hz, 2H), 7.21 – 7.14 (m, 2H), 5.02 (s, 1H), 2.43 (s, 3H), 2.36 (t, J = 6.0 

Hz, 1H), 1.78 – 1.67 (m, 1H), 1.66 – 1.55 (m, 2H), 1.49 – 1.28 (m, 6H), 1.03 (s, 

1H), 0.90 (t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 175.8, 145.0, 136.2, 133.8, 129.4, 128.9, 128.6, 

128.6, 128.5, 74.0, 71.8, 53.4, 30.5, 25.3, 24.1, 22.9, 21.8, 13.9. 

IR (neat, cm-1): 3503, 2957, 1741, 1598, 1495. 

HRMS (CI) calculated for C22H28NO4S [M+H+]: 402.1739, found: 402.1724. 

 

 

(3R,4R,5S)-3-(tert-Butyl)-4-hydroxy-5-methyl-4-phenyl-1-tosylpyrrolidin-2-o

ne (3r) was prepared as a colorless oil from (R)-4-methyl-N-(1-oxo-1- 

phenylpropan-2-yl)benzenesulfonamide (91.0 mg, 0.3 mmol) and 

((3,3-dimethylbut-1-yn-1-yl)oxy)triisopropylsilane (152.7 mg, 0.6 mmol) 

according to the General Procedure B (eluent: hexanes/ethyl acetate = 5:1) in 

70% yield (84.9 mg). 

[α]D26: –22.3 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.95 (d, J = 8.4 Hz, 2H), 7.46 – 7.41 (m, 2H), 7.41 – 

7.32 (m, 4H), 7.32 – 7.27 (m, 1H), 4.16 (q, J = 6.3 Hz, 1H), 2.87 (s, 1H), 2.44 (s, 

3H), 2.09 (s, 1H), 1.32 (d, J = 6.3 Hz, 3H), 0.93 (s, 9H). 

13C NMR (100 MHz, CDCl3) δ 173.1, 144.8, 141.6, 136.8, 129.7, 128.6, 128.0, 

127.7, 125.4, 81.0, 65.9, 61.1, 33.3, 29.7, 21.8, 11.8. 

IR (neat, cm-1): 3505, 2958, 1741, 1355, 1169. 

HRMS (CI) calculated for C22H28NO4S [M+H+]: 402.1739, found: 402.1737. 
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(3R,4R,5S)-4-Hydroxy-5-methyl-3-octyl-4-phenyl-1-tosylpyrrolidin-2-one (3s) 

was prepared as a colorless oil from (R)-4-methyl-N-(1-oxo-1- 

phenylpropan-2-yl)benzenesulfonamide (91.0 mg, 0.3 mmol) and 

(dec-1-yn-1-yloxy)triisopropylsilane (186.4 mg, 0.6 mmol) according to the 

General Procedure B (eluent: hexanes/ethyl acetate = 5:1) in 78% yield (107.4 

mg). 

[α]D26: –38.7 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.94 (d, J = 8.4 Hz, 2H), 7.45 – 7.37 (m, 4H), 7.34 – 

7.31 (m, 3H), 4.39 (q, J = 6.3 Hz, 1H), 2.90 – 2.87 (m, 1H), 2.43 (s, 3H), 2.15 (brs, 

1H), 1.69 – 1.65 (m, 1H), 1.39 (d, J = 6.3 Hz, 3H), 1.34 – 1.18 (m, 4H), 1.15 – 1.05 

(m, 9H), 0.83 (t, J = 7.0 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.6, 144.8, 140.1, 136.9, 129.7, 128.8, 128.1, 

127.9, 125.4, 79.0, 65.6, 54.1, 31.8, 29.4, 29.2 (2C), 27.5, 23.3, 22.7, 21.8, 14.1, 12.3. 

IR (neat, cm-1): 3449, 2855, 1740, 1630, 1169. 

HRMS (CI) calculated for C26H36NO4S [M+H+]: 458.2365, found: 458.2343. 

 

 

(3R,4R,5S)-3-Cyclopropyl-4-hydroxy-5-methyl-4-phenyl-1-tosylpyrrolidin-2-

one (3t) was prepared as a colorless oil from (R)-4-methyl-N-(1-oxo-1- 

phenylpropan-2-yl)benzenesulfonamide (30.3 mg, 0.1 mmol) and 

((cyclopropylethynyl)oxy)triisopropylsilane (47.6 mg, 0.2 mmol) according to 

the General Procedure B (eluent: hexanes/ethyl acetate = 5:1) in 78% yield 
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(30.1 mg). 

[α]D26: –41.8 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.95 (d, J = 8.3 Hz, 2H), 7.44 – 7.28 (m, 7H), 4.39 

(q, J = 6.3 Hz, 1H), 2.44 (s, 3H), 2.42 – 2.34 (m, 2H), 1.44 (d, J = 6.3 Hz, 3H), 0.85 

– 0.74 (m, 1H), 0.71 – 0.58 (m, 1H), 0.41 – 0.29 (m, 1H), 0.29 – 0.16 (m, 1H), -0.13 

– -0.23 (m, 1H). 

13C NMR (100 MHz, CDCl3) δ 173.2, 144.8, 141.0, 136.8, 129.7, 128.8, 128.1, 

128.0, 125.2, 78.8, 65.2, 58.6, 21.8, 12.8, 5.1, 3.6, 1.2. 

IR (neat, cm-1): 3501, 3011, 1740, 1356, 1169. 

HRMS (CI) calculated for C21H24NO4S [M+H+]: 386.1426, found: 386.1418. 

 

 

(3R,4R,5S)-4-Hydroxy-5-methyl-4-phenyl-1-tosyl-3-(3-((triisopropylsilyl)oxy) 

propyl)pyrrolidin-2-one (3u) was prepared as a colorless oil from 

(R)-4-methyl- N-(1-oxo-1-phenylpropan-2-yl)benzenesulfonamide (30.3 mg, 

0.1 mmol) and 3,3,11,11-tetraisopropyl-2,12-dimethyl-4,10-dioxa-3,11- 

disilatridec-5-yne (80 mg, 0.2 mmol) according to the General Procedure B 

(eluent: hexanes/ethyl acetate = 5:1) in 77% yield (43.2 mg). 

[α]D26: –31.0 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.95 (d, J = 8.3 Hz, 2H), 7.43 (d, J = 7.4 Hz, 2H), 

7.40 – 7.28 (m, 5H), 4.36 (q, J = 6.3 Hz, 1H), 3.47 (t, J = 5.7 Hz, 2H), 2.97 (t, J = 6.5 

Hz, 1H), 2.44 (s, 3H), 2.35 (s, 1H), 1.86 – 1.72 (m, 1H), 1.62 – 1.50 (m, 2H), 1.41 

(d, J = 6.3 Hz, 3H), 1.34 – 1.21 (m, 1H), 1.01 – 0.88 (m, 21H).  

13C NMR (100 MHz, CDCl3) δ 174.4, 144.8, 140.7, 136.9, 129.7, 128.8, 128.1, 

128.0, 125.3, 78.8, 65.7, 62.8, 53.9, 30.3, 21.8, 19.9, 18.0, 12.4, 12.0. 
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IR (neat, cm-1): 3499, 2943, 1742, 1359, 1170. 

HRMS (CI) calculated for C30H45NNaO5SSi [M+Na+]: 582.2685, found: 

582.2703. 
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IV.  BF3•OEt2-Promoted Synthesis of γ-Butenolides 

General Procedure C. 

 

In a glovebox, an oven-dried 4-mL vial was charged with the ketone 4 (1.0 

equiv), the siloxy alkyne 2 (1.5 equiv) and dry dichloromethane (0.1 M). Next, 

BF3OEt2 (1.2 equiv) was added. The vial was capped and removed from the 

glovebox. The reaction mixture was stirred at room temperature for 12 h. The 

reaction mixture was immediately loaded to the silica gel and purified by 

flash column chromatography. 

 

 

(S)-3-Butyl-5-methyl-4-phenylfuran-2(5H)-one (7a) was prepared as a 

colorless oil from (S)-1-phenyl-2-((trimethylsilyl)oxy)propan-1-one (22.2 mg, 

0.1 mmol) and (hex-1-yn-1-yloxy)triisopropylsilane (38.2 mg, 0.15 mmol) 

according to the General Procedure C (eluent: hexanes/ethyl acetate = 10:1) in 

97% yield (22.3 mg, 98% ee based on HPLC analysis). 

[α]D26: +192.8 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.50 – 7.42 (m, 3H), 7.32 – 7.30 (m, 2H), 5.36 (q, J 

= 6.8 Hz, 1H), 2.47 – 2.34 (m, 2H), 1.61 – 1.48 (m, 2H), 1.38 – 1.33 (m, 5H), 0.88 

(t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.1, 161.1, 131.8, 129.8, 129.2, 128.0, 127.7, 78.3, 

30.3, 24.1, 22.8, 19.3, 13.9. 

IR (neat, cm-1): 3478, 2954, 1750, 1650, 1453. 

HRMS (CI) calculated for C15H18O2 [M+]: 230.1307, found: 230.1306. 
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(S)-3-Butyl-5-methyl-4-(naphthalen-2-yl)furan-2(5H)-one (7b) was prepared 

as a colorless oil from (S)-1-(naphthalen-2-yl)-2-((trimethylsilyl)oxy)propan-1- 

one (27.2 mg, 0.2 mmol) and (hex-1-yn-1-yloxy)triisopropylsilane (38.2 mg, 0.3 

mmol) according to the General Procedure C (eluent: hexanes/ethyl acetate = 

10:1) in 80% yield (22.4 mg). 

[α]D26: +124.4 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.96 – 7.89 (m, 3H), 7.79 (s, 1H), 7.58 – 7.57 (m, 

2H), 7.43 – 7.40 (m, 1H), 5.50 (q, J = 6.8 Hz, 1H), 2.52 – 2.49 (m, 2H), 1.67 – 1.56 

(m, 2H), 1.39 – 1.34 (m, 5H), 0.89 (t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.1, 161.1, 133.6, 133.2, 129.2, 129.0, 128.5, 

128.2, 128.0, 127.6, 127.5, 127.1, 124.8, 78.4, 30.4, 24.2, 22.8, 19.4, 17.8, 13.9. 

IR (neat, cm-1): 3481, 2956, 2865, 1749, 1504. 

HRMS (CI) calculated for C19H20O2 [M+]: 280.1463, found: 280.1455. 

 

 

(S)-3-Butyl-4-(4-fluorophenyl)-5-methylfuran-2(5H)-one (7c) was prepared 

as a colorless oil from (S)-1-(4-fluorophenyl)-2-((trimethylsilyl)oxy)propan-1- 

one (48.0 mg, 0.2 mmol) and (hex-1-yn-1-yloxy)triisopropylsilane (76.4 mg, 0.3 

mmol) according to the General Procedure C (eluent: hexanes/ethyl acetate = 

10:1) in 95% yield (47.2 mg). 

[α]D26: +196.3 (c = 1.0, CHCl3). 
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1H NMR (400 MHz, CDCl3) δ 7.32 – 7.28 (m, 2H), 7.19 – 7.15 (m, 2H), 5.32 (q, J 

= 6.8 Hz, 1H), 2.45 – 2.32 (m, 2H), 1.61 – 1.44 (m, 2H), 1.37 – 1.27 (m, 5H), 0.88 

(t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 173.9, 164.6 (d, J = 249.4 Hz), 159.9, 129.7 (d, J = 

8.2 Hz), 128.1, 127.9 (d, J = 3.5 Hz), 116.5 (d, J = 21.8 Hz), 78.2, 30.3, 24.1, 22.8, 

19.2, 13.8. 

IR (neat, cm-1): 3474, 2956, 1751, 1605, 1455. 

HRMS (CI) calculated for C15H17O2 [M+]: 248.1213, found: 248.1205. 

 

 

(S)-3-Butyl-4-(4-methoxyphenyl)-5-methylfuran-2(5H)-one (7d) was 

prepared as a colorless oil from (S)-1-(4-methoxyphenyl)-2-((trimethylsilyl) 

oxy)propan-1-one (50.5 mg, 0.2 mmol) and (hex-1-yn-1-yloxy)triisopropyl 

silane (76.4 mg, 0.3 mmol) according to the General Procedure C (eluent: 

hexanes/ethyl acetate = 10:1) in 84% yield (43.8 mg). 

[α]D26: +246.4 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.28 (d, J = 8.8 Hz, 2H), 7.00 (d, J = 8.8 Hz, 2H), 

5.38 (q, J = 6.8 Hz, 1H), 3.87 (s, 3H), 2.50 – 2.37 (m, 2H), 1.66 – 1.47 (m, 2H), 

1.40 – 1.34 (m, 5H), 0.90 (t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.4, 160.7, 160.5, 129.2, 126.3, 124.0, 114.6, 78.1, 

55.5, 30.3, 24.2, 22.9, 19.5, 13.9. 

IR (neat, cm-1): 3480, 2955, 2865, 1748, 1607. 

HRMS (CI) calculated for C16H20O2 [M+]: 260.1412, found: 260.1416. 
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(R)-3-Butyl-4-methyl-5-phenethylfuran-2(5H)-one (7e) was prepared as a 

colorless oil from (R)-5-phenyl-3-((trimethylsilyl)oxy)pentan-2-one (50.1 mg, 

0.2 mmol) and (hex-1-yn-1-yloxy)triisopropylsilane (76.4 mg, 0.3 mmol) 

according to the General Procedure C (eluent: hexanes/ethyl acetate = 10:1) in 

77% yield (39.8 mg). 

[α]D26: –10.8 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.31 – 7.28 (m, 2H), 7.21 – 7.19(m, 3H), 4.72 (d, J 

= 8.4 Hz, 1H), 2.82 – 2.69 (m, 2H), 2.26 – 2.17 (m, 2H), 2.16 – 2.13 (m, 1H), 1.91 

(s, 3H), 1.77 – 1.67 (m, 1H), 1.51 – 1.43 (m, 2H), 1.36 – 1.26 (m, 2H), 0.91 (t, J = 

7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.4, 159.3, 140.9, 128.7 (2C), 128.0, 126.3, 82.1, 

34.5, 31.1, 30.2, 23.3, 22.6, 13.9, 12.0. 

IR (neat, cm-1): 3481, 2930, 2864, 1750, 1497. 

HRMS (CI) calculated for C17H22O2 [M+]: 258.1620, found: 258.1622. 

 

 

(R)-3-Butyl-5-phenethyl-5-phenethylfuran-2(5H)-one (7f) was prepared as a 

colorless oil from (R)-1,4-diphenyl-2-((trimethylsilyl)oxy)butan-1-one (62.5 mg, 

0.2 mmol) and (hex-1-yn-1-yloxy)triisopropylsilane (76.4 mg, 0.3 mmol) 

according to the General Procedure C (eluent: hexanes/ethyl acetate = 10:1) in 

92% yield (59.0 mg). 

[α]D26: –147.8 (c = 1.0, CHCl3). 

S-32



1H NMR (400 MHz, CDCl3) δ 7.47 – 7.44 (m, 3H), 7.24 – 7.22 (m, 4H), 7.18 – 

7.15 (m, 1H), 7.10 – 7.08 (m, 2H), 5.28 (d, J = 7.2 Hz, 1H), 2.80 – 2.67 (m, 2H), 

2.48 – 2.36 (m, 2H), 2.10 – 2.01 (m, 1H), 1.74 – 1.47 (m, 3H), 1.39 – 1.28 (m, 2H), 

0.88 (t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.2, 159.8, 140.7, 131.7,129.8, 129.2, 128.6 (2C), 

128.5, 127.6, 126.3, 80.9, 35.0, 31.0, 30.4, 24.2, 22.8, 13.9. 

IR (neat, cm-1): 3483, 3027, 2952, 1750, 1495. 

HRMS (CI) calculated for C22H24O2 [M+]: 320.1776, found: 320.1777. 

 

 

(S)-5-Methyl-3-octyl-4-phenylfuran-2(5H)-one (7g) was prepared as a 

colorless oil from (S)-1-phenyl-2-((trimethylsilyl)oxy)propan-1-one (44.5 mg, 

0.2 mmol) and (dec-1-yn-1-yloxy)triisopropylsilane (93.2 mg, 0.3 mmol) 

according to the General Procedure C (eluent: hexanes/ethyl acetate = 10:1) in 

84% yield (47.9 mg). 

[α]D26: +165.1 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.49 – 7.42 (m, 3H), 7.31 – 7.29 (m, 2H), 5.36 (q, J 

= 6.8 Hz, 1H), 2.46 – 2.33 (m, 2H), 1.62 – 1.47 (m, 2H), 1.35 (d, J = 6.8 Hz, 3H), 

1.30 – 1.22 (m, 10H), 0.86 (t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 174.1, 161.0, 131.8, 129.7, 129.2, 128.0, 127.7, 78.3, 

31.9, 29.7, 29.3, 29.2, 28.2, 24.3, 22.7, 19.2, 14.2. 

IR (neat, cm-1): 3479, 2926, 2858, 1752, 1454. 

HRMS (CI) calculated for C19H26O2 [M+]: 286.1933, found: 286.1919. 
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(S)-5-Mthyl-4-phenyl-3-(3-((triisopropylsilyl)oxy)propyl)furan-2(5H)-one 

(7h) was prepared as a colorless oil from (S)-1-phenyl-2-((trimethylsilyl) 

oxy)propan-1-one (44.5 mg, 0.2 mmol) and 3,3,11,11-tetraisopropyl-2,12- 

dimethyl-4,10-dioxa-3,11-disilatridec-5-yne (120 mg, 0.3 mmol) according to 

the General Procedure C (eluent: hexanes/ethyl acetate = 10:1) in 64% yield 

(49.7 mg). 

[α]D26: +116.9 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.47 – 7.42 (m, 3H), 7.38 – 7.36 (m, 2H), 5.39 (q, J 

= 6.8 Hz, 1H), 3.78 – 3.66 (m, 2H), 2.65 – 2.48 (m, 2H), 1.91 – 1.75 (m, 2H), 1.36 

(d, J = 6.8 Hz, 3H), 1.07 – 1.02 (m, 21H). 

13C NMR (100 MHz, CDCl3) δ 174.1, 161.0, 131.6, 129.8, 129.2, 127.8, 127.5, 78.3, 

62.9, 31.4, 21.2, 19.4, 18.1, 12.1. 

IR (neat, cm-1): 2942, 2864, 1752, 1457, 1102. 

HRMS (CI) calculated for C23H37O3Si [M+H+]: 389.2512, found: 389.2502. 

 

 

(S)-3-Cyclopropyl-5-methyl-4-phenylfuran-2(5H)-one (7i) was prepared as a 

colorless oil from (S)-1-phenyl-2-((trimethylsilyl)oxy)propan-1-one (44.5 mg, 

0.2 mmol) and ((cyclopropylethynyl)oxy)triisopropylsilane (71.4 mg, 0.3mmol) 

according to the General Procedure C (eluent: hexanes/ethyl acetate = 10:1) in 

83% yield (35.6 mg). 

[α]D26: +274.8 (c = 1.0, CHCl3). 
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1H NMR (400 MHz, CDCl3) δ 7.49 – 7.41 (m, 5H), 5.31 (q, J = 6.8 Hz, 1H), 1.75 – 

1.67 (m, 1H), 1.33 (d, J = 6.8 Hz, 3H), 1.26 – 1.20 (m, 1H), 1.11 – 1.06 (m, 1H), 

0.94 – 0.87 (m, 1H), 0.70 – 0.63 (m, 1H). 

13C NMR (100 MHz, CDCl3) δ 172.2, 161.0, 131.6, 129.7, 129.0, 128.2, 127.3, 77.6, 

19.2, 7.6, 6.6, 5.4. 

IR (neat, cm-1): 2989, 2931, 1746, 1495, 1325. 

HRMS (CI) calculated for C14H14O2 [M+]: 214.0994, found: 214.0991. 

 

 

(S)-5-Methyl-3,4-diphenylfuran-2(5H)-one (7j) was prepared as a colorless oil 

from (S)-1-phenyl-2-((trimethylsilyl)oxy)propan-1-one (44.5 mg, 0.2 mmol) 

and triisopropyl((phenylethynyl)oxy)silane (82.2 mg, 0.3 mmol) according to 

the General Procedure C (eluent: hexanes/ethyl acetate = 10:1) in 76% yield 

(38.0 mg). 

[α]D26: +38.0 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.41 – 7.31 (m, 8H), 7.25 – 7.23 (m, 2H), 5.53 (q, J 

= 6.8 Hz, 1H), 1.35 (d, J = 6.8 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 172.4, 161.7, 131.3, 130.1, 130.0, 129.4, 129.1, 

128.7, 128.6, 128.2, 126.2, 78.2, 19.2. 

IR (neat, cm-1): 3448, 3064, 2980, 1735, 1640. 

HRMS (CI) calculated for C17H14O2 [M+]: 250.0994, found: 250.0992. 
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V.  Product Transformations 

 

(S)-3-Butyl-5-methyl-4-phenyl-1-tosyl-1,5-dihydro-2H-pyrrol-2-one (4). To a 

solution of (‒)-3a (0.1 mmol, 40.2 mg) in MeOH (1.0 mL) was added dropwise 

NaOMe (0.1 mL, 5.4 M solution in MeOH). After stirring for 2 h at room 

temperature, water (2 mL) was added. The mixture was extracted with DCM 

(3×10 mL). The combined organic layers were washed with brine, dried with 

Na2SO4, and concentrated. The crude product was purified by flash column 

chromatography to yield 9 (37.6 mg, 98% yield). 

[α]D26: –5.2 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 8.02 (d, J = 8.4 Hz, 2H), 7.53 – 7.38 (m, 3H), 7.34 

(d, J = 8.1 Hz, 2H), 7.29 – 7.26 (m, 2H), 5.11 (q, J = 6.5 Hz, 1H), 2.43 (s, 3H), 2.35 

– 2.20 (m, 2H), 1.55 – 1.45 (m, 1H), 1.45 – 1.33 (m, 4H), 1.30 – 1.22 (m, 2H), 0.82 

(t, J = 7.3 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 169.4, 157.6, 144.9, 136.6, 132.1, 132.0, 129.7, 

129.1, 128.2, 128.0, 59.7, 30.4, 24.0, 22.8, 21.8, 19.7, 13.82. 

IR (neat, cm-1): 3420, 2959, 1717, 1643, 1354. 

HRMS (CI) calculated for C22H25NO3S [M+H+]: 384.1633, found: 384.1644. 

 

 

(3R,4R,5S)-3-Butyl-5-methyl-4-phenyl-1-tosyl-4-((trimethylsilyl)oxy) 

pyrrolidin-2-one (10). To a solution of (‒)-3a (0.37 mmol, 150.0 mg) and 

2,6-lutidine (0.75 mmol, 87 μL) in DCM (4.0 mL) was added dropwise 
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TMSOTf (0.67 mmol, 120 μL). After stirring overnight at room temperature, 

water (2 mL) was added. The mixture was extracted with DCM (3×10 mL). 

The combined organic layers were washed with brine, dried with Na2SO4, and 

concentrated. The crude product was purified by flash column 

chromatography to yield 10 (156.7 mg, 88% yield). 

[α]D26: –38.9 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.72 (d, J = 8.4 Hz, 2H), 7.27 – 7.26 (m, 5H), 7.20 

(d, J = 8.4 Hz, 2H), 4.42 (q, J = 6.4 Hz, 1H), 2.84 – 2.80 (m, 1H), 2.41 (s, 3H), 1.74 

– 1.66 (m, 2H), 1.57 – 1.53 (m, 4H), 1.31 – 1.23 (m, 3H), 0.84 (t, J = 7.2 Hz, 3H), 

0.97 (s, 9H). 

13C NMR (100 MHz, CDCl3) δ 174.4, 144.6, 143.2, 135.9, 129.4, 128.5, 128.0, 

127.9, 126.1, 81.5, 67.4, 53.7, 30.4, 26.5, 22.7, 21.7, 16.0, 13.9, 2.2. 

IR (neat, cm-1): 3442, 2958, 1739, 1362, 1170. 

HRMS (CI) calculated for C25H35NNaO4SSi [M+Na+]: 496.1954, found: 

496.1943. 

 

 

(R)-N-Methoxy-N-methyl-2-((1S,2R)-2-((4-methylphenyl)sulfonamido)-1-ph

enyl-1-((trimethylsilyl)oxy)propyl)hexanamide (11). At –20 oC, to a solution 

of 10 (0.13 mmol, 55.6 mg) and N,O-dimethylhydroxylamine hydrochloride 

(0.5 mmol, 48.8 mg) in DCM (4.0 mL) was added a solution of 

isopropylmagnesium chloride (1.0 mmol, 2.0 M in THF, 0.5 mL) dropwise. 

Then the mixture was stirred overnight at room temperature before water (2 

mL) was added. Upon completion, the reaction was quenched by a saturated 

aqueous NH4Cl solution. The mixture was extracted with ethyl acetate (3×10 
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mL). The combined organic layers were washed with brine (30 mL), dried 

with Na2SO4, and concentrated under reduced pressure. The crude product 

was purified by flash chromatography to afford 11 (60.6 mg, 87%). 

[α]D26: +21.9 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.80 (d, J = 8.4 Hz, 2H), 7.32 – 7.22 (m, 5H), 7.18 – 

7.16 (m, 2H), 4.98 (d, J = 8.4 Hz, 1H), 4.18 – 4.10 (m, 1H), 3.80 – 3.77 (m, 4H), 

3.20 (s, 3H), 2.41 (s, 3H), 1.12 – 1.05 (m, 2H), 1.00 – 0.89 (m, 7H), 0.74 (t, J = 7.2 

Hz, 3H), 0.13 (s, 9H). 

13C NMR (100 MHz, CDCl3) δ 173.9, 143.3, 139.8, 139.3, 129.8, 127.9, 127.4, 

126.9(2C), 86.2, 61.5, 54.5, 47.2, 32.2, 30.2, 29.8, 23.0, 21.6, 17.8, 14.1, 3.2. 

IR (neat, cm-1): 3391, 2958, 1659, 1158, 1087. 

HRMS (CI) calculated for C27H42N2NaO5SSi [M+Na+]: 557.2481, found: 

557.2474. 

 

 

(2S,3R,4R,5S)-3-Butyl-5-methyl-4-phenyl-1-tosylpyrrolidine-2,4-diol (13). To 

a solution of (‒)-3a (0.2 mmol, 80.3 mg) in DCM (2.0 mL) was added DIBAL 

(0.44 mmol, 0.44 mL, 1.0 M solution in hexane) dropwise. After stirring for 2 h 

at –78 oC, it was allowed to warm to room temperature and stir overnight. 

Upon completion, the reaction was quenched by saturated aqueous NH4Cl 

solution. The mixture was extracted with DCM (3×10 mL). The combined 

organic layers were washed with brine, dried over Na2SO4, and concentrated. 

The crude product was purified by silica gel flash column chromatography to 

yield 13 (53.8 mg, 73% yield). 

[α]D26: –50.2 (c = 1.0, CHCl3). 
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1H NMR (400 MHz, CDCl3) δ 7.81 (d, J = 8.0 Hz, 2H), 7.38 (d, J = 8.0 Hz, 2H), 

7.32 – 7.24 (m, 3H), 7.17 (d, J = 8.0 Hz, 2H), 5.61 (t, J = 5.2 Hz, 1H), 3.75 (d, J = 

4.8 Hz, 1H), 3.61 (q, J = 6.4 Hz, 1H), 3.25 (s, 1H), 2.48 (s, 3H), 1.84 – 1.81 (m, 

1H), 1.70 – 1.65 (m, 1H), 1.32 – 1.24 (m, 4H), 1.18 – 1.53 (m, 2H), 1.12 – 0.99 (m, 

2H), 0.77 (t, J = 7.2 Hz, 3H). 

13C NMR (100 MHz, CDCl3) δ 144.0, 140.1, 136.1, 130.0, 128.4, 127.5, 127.3, 

125.2, 85.7, 84.0, 67.7, 52.8, 29.6, 22.8, 21.9, 21.7, 14.6, 14.0. 

IR (neat, cm-1): 3474, 2958, 1343, 1165, 1029. 

HRMS (CI) calculated for C22H28NO3S [M-OH+]: 386.1789, found: 386.1771. 

 

 

(2S,3R,4S,5S)-5-Allyl-4-butyl-2-methyl-3-phenyl-1-tosylpyrrolidin-3-ol (14). 

At 0 oC, to a solution of 13 (0.05 mmol, 20.1 mg) and allyltrimethylsilane (0.25 

mmol, 40 μL) in MeCN (1.0 mL) was added BF3•OEt2 (0.1 mmol, 16 μL). After 

stirring for 30 min at 0 oC, it was warmed to room temperature and stir for 30 

min. Upon completion, the reaction mixture was then filtered through a short 

pad of silica gel, which was washed with ethyl acetate. The filtrate was 

concentrated to give the product 14 (18.3 mg, 86% yield) without further 

purification. 

[α]D26: –58.1 (c = 1.0, CHCl3). 

1H NMR (400 MHz, CDCl3) δ 7.81 (d, J = 8.0 Hz, 2H), 7.40 (d, J = 8.0 Hz, 2H), 

7.22 – 7.20 (m, 3H), 6.86 – 6.84 (m, 2H), 6.18 – 6.07 (m, 1H), 5.16 – 5.12 (m, 2H), 

4.17 – 4.11 (m, 1H), 3.68 (q, J = 6.4 Hz, 1H), 2.73 – 2.65 (m, 1H), 2.51 – 2.45 (m, 

4H), 1.87 (s, 1H), 1.82 – 1.77 (m, 1H), 1.38 – 1.32 (m, 1H), 1.27 (d, J = 6.4 Hz, 

3H), 1.14 – 1.03 (m, 3H), 0.97 – 0.87 (m, 2H), 0.73 (t, J = 7.2 Hz, 3H). 
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13C NMR (100 MHz, CDCl3) δ 143.9, 143.2, 136.7, 135.1, 129.8, 128.5, 128.1, 

127.4, 124.8, 116.8, 84.2, 68.1, 63.4, 52.8, 36.7, 29.8, 22.8, 22.6, 21.7, 15.6, 13.9. 

IR (neat, cm-1): 3505, 2930, 1639, 1376, 1162. 

HRMS (CI) calculated for C25H32NO2S [M-OH+]: 410.2153, found: 410.2155.  
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VI.  Determination of the Product Structure 

The structure and stereochemistry of product 3e were determined by X-ray 

diffraction. The X-ray data have been deposited at the Cambridge 

Crystallographic Data Center (CCDC 1047790). The structure of other 

products was assumed by analogy. 

 

 

Table S1. Crystal data and structure refinement for 3e. 

Identification code 3e 

Empirical formula C28H31NO4S 

Formula weight 477.60 

Temperature/K 99.9(5) 

Crystal system monoclinic 

Space group P21 

a/Å 11.8701(4) 

b/Å 9.35538(18) 

c/Å 12.2790(4) 

α/° 90.00 

β/° 117.558(4) 

γ/° 90.00 

Volume/Å3 1208.86(6) 

Z 2 

ρcalcg/cm3 1.312 

μ/mm-1 1.472 
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F(000) 508.0 

Crystal size/mm3 0.25 × 0.1 × 0.03 

Radiation CuKα (λ = 1.54184) 

2Θ range for data collection/° 8.4 to 134.96 

Index ranges -14 ≤ h ≤ 13, -8 ≤ k ≤ 11, -14 ≤ l ≤ 14 

Reflections collected 6698 

Independent reflections 3391 [Rint = 0.0194, Rsigma = 0.0249] 

Data/restraints/parameters 3391/1/310 

Goodness-of-fit on F2 1.001 

Final R indexes [I>=2σ (I)] R1 = 0.0242, wR2 = 0.0598 

Final R indexes [all data] R1 = 0.0250, wR2 = 0.0604 

Largest diff. peak/hole / e Å-3 0.19/-0.24 

Flack parameter 0.007(11) 

 

 

Table S2.  Fractional Atomic Coordinates (×104) and Equivalent Isotropic 

Displacement Parameters (Å2×103) for 3e. Ueq is defined as 1/3 of the trace of the 

orthogonalised UIJ tensor. 

Atom x y z U(eq) 

S1 3039.6(3) 845.5(4) 2187.4(3) 14.54(9) 

O1 4011.7(11) 49.2(13) 2075.0(11) 19.9(3) 

O2 1845.0(11) 180.8(13) 1882.3(10) 19.3(3) 

O3 5729.4(10) 1731.5(14) 4080.1(11) 18.7(3) 

O4 3979.7(10) 3334.7(13) 5586.8(10) 15.8(2) 

N1 3635.2(12) 1334.6(15) 3655.5(12) 14.7(3) 

C2 4950.0(15) 1452.6(18) 4422.3(15) 14.8(3) 

C3 5162.3(14) 1199.6(17) 5723.3(14) 13.2(3) 

C4 3923.2(14) 1818.0(18) 5653.9(14) 13.4(3) 

C5 2894.9(14) 1308.2(18) 4364.6(14) 13.9(3) 

C6 1686.4(14) 2233.3(19) 3803.1(15) 15.9(3) 

C7 537.4(14) 1553.6(19) 3827.0(15) 15.5(3) 
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C8 78.8(16) 226(2) 3291.3(16) 19.5(4) 

C9 -1020.6(17) -343(2) 3249.5(17) 23.5(4) 

C10 -1676.7(16) 399(2) 3756.1(17) 24.1(4) 

C11 -1216.3(17) 1707(2) 4311.8(18) 25.5(4) 

C12 -122.8(16) 2285(2) 4334.0(16) 20.8(4) 

C20 2140.7(19) 6533(2) -415.0(18) 26.7(4) 

C21 2760.6(15) 2457.1(18) 1358.3(14) 14.8(3) 

C22 3798.5(15) 3269(2) 1497.7(15) 16.7(3) 

C23 3578.8(16) 4575.8(19) 901.2(15) 18.7(4) 

C24 2342.6(17) 5077.9(19) 170.2(15) 20.0(4) 

C25 1324.8(17) 4222(2) 27.8(16) 21.9(4) 

C26 1523.4(16) 2908(2) 624.6(15) 19.5(3) 

C31 6417.1(14) 1819.3(18) 6687.2(15) 15.1(3) 

C32 7543.4(14) 869(2) 6877.9(14) 16.0(3) 

C33 8820.5(15) 1573(2) 7686.0(17) 21.8(4) 

C34 9948.8(15) 646(2) 7863.1(17) 27.0(4) 

C41 3651.7(14) 1334.1(19) 6698.1(15) 15.4(3) 

C42 3301.3(16) -69(2) 6761.8(16) 19.8(4) 

C43 3090.9(17) -526(2) 7734.4(17) 24.9(4) 

C44 3242.5(17) 411(2) 8660.5(17) 26.8(4) 

C45 3592.9(17) 1814(2) 8606.2(17) 26.2(4) 

C46 3791.3(16) 2274(2) 7629.2(16) 21.0(4) 

  

Table S3. Anisotropic Displacement Parameters (Å2×103) for 3e. The Anisotropic 

displacement factor exponent takes the form: -2π2[h2a*2U11+2hka*b*U12+…]. 

Atom U11 U22 U33 U23 U13 U12 

S1 15.82(17) 14.87(19) 13.18(17) -0.25(15) 6.92(13) -1.81(15) 

O1 23.9(6) 19.3(7) 19.5(6) 0.7(5) 12.5(5) 2.0(5) 

O2 20.4(6) 20.3(6) 16.3(6) -1.2(5) 7.6(5) -6.6(5) 

O3 14.4(5) 24.4(7) 19.8(6) 2.5(5) 9.9(5) 0.1(5) 
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O4 15.7(5) 12.4(6) 17.9(6) -0.6(5) 6.7(4) -0.3(4) 

N1 12.3(6) 19.0(7) 13.3(6) 0.3(5) 6.5(5) -0.8(5) 

C2 14.0(7) 12.6(8) 17.8(8) 1.2(6) 7.5(6) 1.5(6) 

C3 12.7(7) 14.2(9) 13.2(7) 0.4(6) 6.5(6) 0.7(6) 

C4 12.4(7) 13.1(8) 14.6(7) 1.0(6) 6.0(6) 0.2(6) 

C5 12.5(7) 16.5(8) 14.0(7) 1.4(6) 7.3(6) -0.3(6) 

C6 12.6(7) 15.4(8) 18.4(7) 1.9(6) 6.2(6) -0.3(6) 

C7 10.8(7) 18.0(8) 15.4(7) 4.1(6) 4.3(6) 0.9(6) 

C8 16.6(8) 22.7(9) 21.4(8) -0.5(7) 10.7(7) -0.6(7) 

C9 22.1(8) 22.0(9) 25.5(9) -0.9(7) 10.3(7) -7.3(7) 

C10 15.4(7) 29.3(10) 29.0(9) 9.3(8) 11.5(7) 0.1(7) 

C11 22.4(8) 26.6(10) 34.6(10) 6.0(8) 19.3(8) 6.1(8) 

C12 21.3(8) 17.8(9) 26.2(9) -0.1(7) 13.5(7) 0.4(7) 

C20 30.4(9) 22.7(10) 22.6(9) 5.6(8) 8.6(8) -1.2(8) 

C21 19.3(7) 15.5(8) 10.6(7) 0.3(6) 7.6(6) -1.2(6) 

C22 16.7(7) 20.7(9) 14.3(7) -1.8(6) 8.5(6) -1.2(7) 

C23 21.7(8) 19.5(9) 15.8(8) -2.5(7) 9.5(7) -4.2(7) 

C24 25.8(9) 20.3(10) 13.1(8) 1.0(7) 8.3(7) -0.6(7) 

C25 19.8(8) 26(1) 15.2(8) 2.9(7) 4.3(7) 1.7(7) 

C26 17.4(7) 24.2(10) 15.5(8) 0.5(7) 6.5(6) -4.5(7) 

C31 12.4(7) 15.3(8) 16.2(7) -0.1(6) 5.4(6) 0.1(6) 

C32 13.2(7) 16.2(8) 18.3(7) 0.7(7) 7.0(6) 0.2(7) 

C33 13.8(7) 22.6(10) 26.7(9) -3.5(8) 7.4(7) -0.6(7) 

C34 13.5(7) 31.2(11) 32.8(9) -7.0(8) 7.8(7) -0.4(8) 

C41 10.8(7) 21.3(9) 14.4(7) 2.3(6) 6.0(6) 2.5(6) 

C42 18.5(8) 23.5(10) 16.7(8) 1.8(7) 7.5(7) -1.0(7) 

C43 19.5(8) 32.1(11) 22.8(9) 9.7(8) 9.5(7) -2.0(8) 

C44 20.5(8) 44.7(13) 20.7(8) 10.5(8) 14.3(7) 8.8(8) 

C45 28.0(9) 34.7(11) 20.2(9) 2.7(8) 14.7(7) 14.6(8) 

C46 23.3(8) 21.5(9) 19.4(8) 2.1(7) 11.0(7) 8.6(7) 
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Table S4. Bond Lengths for 3e. 

Atom Atom Length/Å   Atom Atom Length/Å 

S1 O1 1.4328(12)   C10 C11 1.384(3) 

S1 O2 1.4305(12)   C11 C12 1.395(2) 

S1 N1 1.6672(14)   C20 C24 1.506(3) 

S1 C21 1.7627(17)   C21 C22 1.389(2) 

O3 C2 1.208(2)   C21 C26 1.386(2) 

O4 C4 1.425(2)   C22 C23 1.387(3) 

N1 C2 1.405(2)   C23 C24 1.400(3) 

N1 C5 1.4964(19)   C24 C25 1.391(3) 

C2 C3 1.516(2)   C25 C26 1.395(3) 

C3 C4 1.546(2)   C31 C32 1.530(2) 

C3 C31 1.525(2)   C32 C33 1.525(2) 

C4 C5 1.561(2)   C33 C34 1.525(2) 

C4 C41 1.528(2)   C41 C42 1.390(3) 

C5 C6 1.538(2)   C41 C46 1.390(3) 

C6 C7 1.517(2)   C42 C43 1.396(2) 

C7 C8 1.393(3)   C43 C44 1.380(3) 

C7 C12 1.386(2)   C44 C45 1.388(3) 

C8 C9 1.388(2)   C45 C46 1.393(2) 

C9 C10 1.387(3)         

  

Table S5.  Bond Angles for 3e. 

Atom Atom Atom Angle/˚   Atom Atom Atom Angle/˚ 

O1 S1 N1 106.81(7)   C12 C7 C8 118.28(15) 

O1 S1 C21 109.49(7)   C9 C8 C7 120.96(16) 

O2 S1 O1 119.59(8)   C10 C9 C8 120.33(17) 

O2 S1 N1 106.00(7)   C11 C10 C9 119.20(16) 

O2 S1 C21 108.78(8)   C10 C11 C12 120.27(17) 

N1 S1 C21 105.19(7)   C7 C12 C11 120.93(17) 
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C2 N1 S1 122.01(11)   C22 C21 S1 118.53(13) 

C2 N1 C5 112.37(13)   C26 C21 S1 119.67(13) 

C5 N1 S1 123.73(11)   C26 C21 C22 121.76(16) 

O3 C2 N1 125.14(15)   C23 C22 C21 118.54(15) 

O3 C2 C3 128.27(14)   C22 C23 C24 121.30(16) 

N1 C2 C3 106.58(12)   C23 C24 C20 119.82(16) 

C2 C3 C4 101.15(12)   C25 C24 C20 121.53(17) 

C2 C3 C31 112.64(12)   C25 C24 C23 118.62(16) 

C31 C3 C4 117.61(13)   C24 C25 C26 121.03(16) 

O4 C4 C3 107.87(12)   C21 C26 C25 118.71(16) 

O4 C4 C5 106.34(12)   C3 C31 C32 111.63(13) 

O4 C4 C41 112.17(13)   C33 C32 C31 112.58(15) 

C3 C4 C5 102.67(12)   C34 C33 C32 112.98(16) 

C41 C4 C3 114.05(13)   C42 C41 C4 120.78(15) 

C41 C4 C5 113.01(13)   C46 C41 C4 120.76(16) 

N1 C5 C4 101.01(11)   C46 C41 C42 118.42(16) 

N1 C5 C6 114.00(13)   C41 C42 C43 120.95(18) 

C6 C5 C4 114.35(13)   C44 C43 C42 120.23(19) 

C7 C6 C5 114.56(14)   C43 C44 C45 119.29(16) 

C8 C7 C6 121.52(15)   C44 C45 C46 120.49(18) 

C12 C7 C6 120.12(15)   C41 C46 C45 120.62(18) 

  

Table S6. Hydrogen Bonds for 3e. 

D H A d(D-H)/Å d(H-A)/Å d(D-A)/Å D-H-A/° 

O4 H4 O11 0.84 2.37 3.1885(17) 165.9 

11-X,1/2+Y,1-Z 
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Table S7. Torsion Angles for 3e. 

A B C D Angle/˚   A B C D Angle/˚ 

S1 N1 C2 O3 28.1(2)   C4 C41 C42 C43 177.99(15) 

S1 N1 C2 C3 -153.24(11)   C4 C41 C46 C45 -177.39(15) 

S1 N1 C5 C4 178.39(11)   C5 N1 C2 O3 -167.08(16) 

S1 N1 C5 C6 -58.49(18)   C5 N1 C2 C3 11.60(18) 

S1 C21 C22 C23 -176.34(12)   C5 C4 C41 C42 46.4(2) 

S1 C21 C26 C25 176.67(13)   C5 C4 C41 C46 -135.83(16) 

O1 S1 N1 C2 23.89(15)   C5 C6 C7 C8 -56.5(2) 

O1 S1 N1 C5 -139.22(13)   C5 C6 C7 C12 126.82(17) 

O1 S1 C21 C22 -46.39(14)   C6 C7 C8 C9 -175.81(17) 

O1 S1 C21 C26 135.94(13)   C6 C7 C12 C11 176.92(16) 

O2 S1 N1 C2 152.44(13)   C7 C8 C9 C10 -0.7(3) 

O2 S1 N1 C5 -10.67(15)   C8 C7 C12 C11 0.1(3) 

O2 S1 C21 C22 -178.73(12)   C8 C9 C10 C11 -0.5(3) 

O2 S1 C21 C26 3.60(15)   C9 C10 C11 C12 1.6(3) 

O3 C2 C3 C4 146.49(18)   C10 C11 C12 C7 -1.4(3) 

O3 C2 C3 C31 20.0(2)   C12 C7 C8 C9 0.9(2) 

O4 C4 C5 N1 80.23(14)   C20 C24 C25 C26 -176.71(17) 

O4 C4 C5 C6 -42.65(16)   C21 S1 N1 C2 -92.42(14) 

O4 C4 C41 C42 166.60(14)   C21 S1 N1 C5 104.48(14) 

O4 C4 C41 C46 -15.6(2)   C21 C22 C23 C24 -0.1(2) 

N1 S1 C21 C22 68.06(14)   C22 C21 C26 C25 -0.9(3) 

N1 S1 C21 C26 -109.60(14)   C22 C23 C24 C20 177.10(16) 

N1 C2 C3 C4 -32.14(16)   C22 C23 C24 C25 -1.4(2) 

N1 C2 C3 C31 -158.59(13)   C23 C24 C25 C26 1.7(3) 

N1 C5 C6 C7 138.70(14)   C24 C25 C26 C21 -0.6(3) 

C2 N1 C5 C4 13.85(17)   C26 C21 C22 C23 1.3(2) 

C2 N1 C5 C6 136.97(14)   C31 C3 C4 O4 50.95(17) 

C2 C3 C4 O4 -72.14(14)   C31 C3 C4 C5 163.00(13) 

C2 C3 C4 C5 39.92(15)   C31 C3 C4 C41 -74.37(18) 
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C2 C3 C4 C41 162.54(14)   C31 C32 C33 C34 -178.99(14) 

C2 C3 C31 C32 -77.72(17)   C41 C4 C5 N1 -156.27(13) 

C3 C4 C5 N1 -32.96(15)   C41 C4 C5 C6 80.85(17) 

C3 C4 C5 C6 -155.83(13)   C41 C42 C43 C44 -0.7(3) 

C3 C4 C41 C42 -70.39(19)   C42 C41 C46 C45 0.5(2) 

C3 C4 C41 C46 107.39(17)   C42 C43 C44 C45 0.7(3) 

C3 C31 C32 C33 171.14(14)   C43 C44 C45 C46 -0.1(3) 

C4 C3 C31 C32 165.24(13)   C44 C45 C46 C41 -0.5(3) 

C4 C5 C6 C7 -105.77(16)   C46 C41 C42 C43 0.2(2) 

 

 

 

Table S8.  Hydrogen Atom Coordinates (Å×104) and Isotropic Displacement 

Parameters (Å2×103) for 3e. 

Atom x y z U(eq) 

H4 4584 3647 6236 24 

H3 5171 145 5860 16 

H5 2655 299 4429 17 

H6A 1870 3151 4254 19 

H6B 1473 2451 2940 19 

H8 525 -298 2950 23 

H9 -1325 -1245 2872 28 

H10 -2433 15 3722 29 

H11 -1647 2213 4680 31 

H12 174 3193 4702 25 

H20A 1228 6710 -907 40 

H20B 2553 6572 -946 40 

H20C 2510 7263 227 40 

H22 4641 2936 1991 20 

H23 4281 5142 990 22 

H25 481 4538 -484 26 
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H26 824 2333 530 23 

H31A 6386 1920 7476 18 

H31B 6538 2783 6425 18 

H32A 7488 -41 7261 19 

H32B 7492 643 6069 19 

H33A 8868 2493 7310 26 

H33B 8877 1785 8500 26 

H34A 9891 417 7060 40 

H34B 9940 -240 8285 40 

H34C 10741 1165 8358 40 

H42 3204 -726 6134 24 

H43 2842 -1486 7759 30 

H44 3108 99 9328 32 

H45 3698 2466 9240 31 

H46 4024 3239 7599 25 
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Current Data Parameters
NAME           qh-11241
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150401
Time              19.08
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG               187.77
DW               62.400 usec
DE                 6.50 usec
TE                296.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300092 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11241
EXPNO                 5
PROCNO                1

F2 - Acquisition Parameters
Date_          20150401
Time              19.49
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  369
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127546 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11120
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150108
Time              16.19
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                25.32
DW               62.400 usec
DE                 6.50 usec
TE                295.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300095 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11120
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150108
Time              16.21
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   40
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127663 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11109
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150103
Time              16.31
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    1
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                39.46
DW               62.400 usec
DE                 6.50 usec
TE                295.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300094 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11109
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150103
Time              16.33
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   31
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127663 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11129
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150112
Time              22.24
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                54.81
DW               62.400 usec
DE                 6.50 usec
TE                296.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300096 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11129
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150112
Time              22.25
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   76
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.8 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127583 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11112
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150106
Time              14.30
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    1
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                88.84
DW               62.400 usec
DE                 6.50 usec
TE                295.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300096 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11112
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150106
Time              14.33
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  112
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127575 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        ss-qh-11142
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20200811
Time              20.07
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    6
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                27.78
DW               62.400 usec
DE                 6.50 usec
TE                297.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300096 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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Current Data Parameters
NAME           qh-11142
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150119
Time              12.19
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127696 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        ss-qh-11147
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20200811
Time              20.09
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    6
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                27.78
DW               62.400 usec
DE                 6.50 usec
TE                297.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300016 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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Current Data Parameters
NAME           qh-11147
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150121
Time              16.08
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   77
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127590 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        ss-qh-11146
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20200811
Time              20.24
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    9
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                34.77
DW               62.400 usec
DE                 6.50 usec
TE                297.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300099 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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Current Data Parameters
NAME           qh-11146
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150121
Time              16.00
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   70
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127590 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11130
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20150113
Time              13.49
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                62.93
DW               62.400 usec
DE                 6.50 usec
TE                295.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300095 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11130
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20150113
Time              13.51
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   70
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127597 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11150
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150121
Time              20.02
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                82.92
DW               62.400 usec
DE                 6.50 usec
TE                296.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300095 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11150
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150121
Time              20.07
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  150
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.8 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127582 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11150
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150122
Time              19.35
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    4
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG               103.52
DW               62.400 usec
DE                 6.50 usec
TE                295.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300095 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11150
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150122
Time              19.38
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  154
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127571 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

S-71

admin
图章



9 8 7 6 5 4 3 2 1 0 ppm
1
.
3
7
4

1
.
3
9
2

2
.
3
2
8

4
.
9
4
4

4
.
9
6
2

4
.
9
8
1

5
.
0
0
0

5
.
0
1
8

5
.
7
9
8

5
.
8
1
9

7
.
1
8
0

7
.
1
9
9

7
.
2
6
0

7
.
6
9
3

7
.
7
1
3

8
.
0
7
4

8
.
2
1
5

3.
07

3.
10

1.
02

0.
99

2.
04

2.
04

1.
00

2.
03

Current Data Parameters
NAME           qh-11153
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150122
Time              20.02
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                31.55
DW               62.400 usec
DE                 6.50 usec
TE                295.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300091 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11153
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150122
Time              20.11
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  219
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127568 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

S-73

admin
图章



10 9 8 7 6 5 4 3 2 1 0 ppm
1
.
3
5
5

1
.
3
7
3

2
.
3
1
3

3
.
7
8
7

4
.
8
2
4

4
.
8
4
2

4
.
8
6
0

4
.
8
6
2

4
.
8
8
0

4
.
8
9
8

5
.
8
2
7

5
.
8
4
7

6
.
6
3
4

6
.
6
4
0

6
.
6
4
6

6
.
8
6
8

6
.
8
7
4

7
.
1
5
3

7
.
1
7
3

7
.
2
6
0

7
.
6
6
7

7
.
6
8
8

3.
00

2.
99

5.
98

1.
00

0.
97

1.
00

1.
97

1.
97

1.
96

Current Data Parameters
NAME        ss-qh-11144
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20200811
Time              20.13
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    6
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                31.55
DW               62.400 usec
DE                 6.50 usec
TE                297.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300097 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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Current Data Parameters
NAME           qh-11144
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150120
Time              11.39
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  121
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.5 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127568 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11143
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150119
Time              12.22
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                22.47
DW               62.400 usec
DE                 6.50 usec
TE                295.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300096 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11143
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150119
Time              12.24
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   31
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127649 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11155
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150123
Time              19.30
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    1
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                62.93
DW               62.400 usec
DE                 6.50 usec
TE                295.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300093 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11155
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150123
Time              19.35
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   88
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127597 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11158
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150127
Time              14.13
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    1
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                82.92
DW               62.400 usec
DE                 6.50 usec
TE                296.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300094 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11158
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150127
Time              14.19
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  118
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.2 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127568 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11063-2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150401
Time              19.04
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                54.81
DW               62.400 usec
DE                 6.50 usec
TE                296.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300091 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11063-2
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150401
Time              19.05
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   22
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.9 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127597 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11062
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150401
Time              18.56
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                22.47
DW               62.400 usec
DE                 6.50 usec
TE                296.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300087 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11062
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150401
Time              18.58
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   29
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127656 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11127
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20150113
Time              13.56
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                88.84
DW               62.400 usec
DE                 6.50 usec
TE                295.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300103 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11127
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20150113
Time              14.00
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  209
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127568 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11131-3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150113
Time              17.51
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    3
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                27.78
DW               62.400 usec
DE                 6.50 usec
TE                295.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300000 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11131-3
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150113
Time              18.00
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  158
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127612 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11131-2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150123
Time              16.35
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                27.78
DW               62.400 usec
DE                 6.50 usec
TE                295.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300097 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11131-2
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150123
Time              16.38
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   53
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127597 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11134-1
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150115
Time               9.42
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                27.78
DW               62.400 usec
DE                 6.50 usec
TE                295.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300095 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11134-1
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150115
Time               9.50
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  130
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127612 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11145-1
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20150401
Time              18.31
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                27.78
DW               62.400 usec
DE                 6.50 usec
TE                296.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300088 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11145-1
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20150401
Time              18.35
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   53
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127620 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11154-3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150122
Time              19.30
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                25.32
DW               62.400 usec
DE                 6.50 usec
TE                295.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300099 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11154-3
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150122
Time              19.33
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   49
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127626 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11154-1
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150122
Time              19.20
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    3
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                45.67
DW               62.400 usec
DE                 6.50 usec
TE                295.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300093 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11154-1
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150122
Time              19.22
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   42
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127612 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11134-2
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20150114
Time              18.10
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    5
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                25.32
DW               62.400 usec
DE                 6.50 usec
TE                295.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300095 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11134-2
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20150114
Time              18.14
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   74
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127619 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11154-2
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20150401
Time              18.37
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                54.81
DW               62.400 usec
DE                 6.50 usec
TE                296.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300081 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

S-102

admin
图章



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

1
2
.
3
1
3

1
3
.
7
5
5

1
5
.
5
7
9

2
1
.
8
0
5

2
2
.
6
3
6

2
3
.
0
9
1

2
9
.
7
7
4

5
3
.
9
9
3

6
5
.
5
0
3

7
6
.
8
4
4

7
7
.
1
6
2

7
7
.
4
8
0

7
8
.
9
1
8

1
2
5
.
9
1
7

1
2
6
.
5
0
0

1
2
7
.
9
8
0

1
2
9
.
7
7
7

1
3
6
.
7
1
3

1
3
6
.
9
2
8

1
3
8
.
9
2
5

1
4
4
.
8
6
8

1
7
4
.
4
6
9

Current Data Parameters
NAME         qh-11154-2
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20150401
Time              18.42
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   86
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127575 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11156-1
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150124
Time              15.12
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                70.97
DW               62.400 usec
DE                 6.50 usec
TE                296.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300094 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

S-104

admin
图章



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

1
2
.
3
4
7

1
3
.
7
4
7

2
1
.
8
1
2

2
2
.
6
2
8

2
3
.
1
0
9

2
9
.
7
5
7

5
4
.
0
4
2

6
5
.
4
9
5

7
6
.
8
4
5

7
7
.
1
6
2

7
7
.
4
8
0

7
9
.
0
8
3

1
1
4
.
9
3
7

1
2
5
.
6
3
9

1
2
6
.
6
4
6

1
2
7
.
9
8
1

1
2
9
.
7
8
2

1
3
6
.
0
2
9

1
3
6
.
9
4
7

1
3
7
.
5
3
7

1
3
9
.
5
4
9

1
4
4
.
8
5
9

1
7
4
.
5
0
1

Current Data Parameters
NAME         qh-11156-1
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150124
Time              15.06
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  100
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                295.9 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127575 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11156-3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150124
Time              15.15
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                45.67
DW               62.400 usec
DE                 6.50 usec
TE                295.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300098 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11156-3
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150124
Time              15.22
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  213
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.5 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127568 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11149
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150121
Time              19.57
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                39.46
DW               62.400 usec
DE                 6.50 usec
TE                296.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300096 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11149
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150121
Time              20.00
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   42
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.8 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127612 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11145-2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150120
Time              21.24
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                31.55
DW               62.400 usec
DE                 6.50 usec
TE                295.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300093 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11145-2
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150120
Time              21.32
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  125
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127590 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40

S-111

admin
图章



9 8 7 6 5 4 3 2 1 0 ppm

1
.
0
6
1

1
.
0
6
9

1
.
0
8
7

1
.
1
0
2

1
.
1
2
2

1
.
2
7
3

1
.
2
8
9

1
.
3
0
3

1
.
3
2
4

1
.
3
3
3

1
.
3
4
4

1
.
3
5
3

1
.
3
6
6

1
.
3
7
9

1
.
4
3
0

1
.
4
4
6

1
.
7
1
9

1
.
7
4
2

1
.
7
6
4

2
.
3
1
7

2
.
4
2
4

2
.
9
9
0

3
.
0
0
7

3
.
0
2
1

4
.
4
9
8

4
.
5
1
4

4
.
5
3
0

4
.
5
4
5

7
.
2
6
0

7
.
2
9
6

7
.
3
1
6

7
.
4
6
1

7
.
4
8
3

7
.
5
1
7

7
.
5
2
5

7
.
5
3
2

7
.
5
4
0

7
.
8
3
7

7
.
8
5
1

7
.
8
6
7

7
.
8
8
8

7
.
9
5
2

7
.
9
7
0

3.
03

3.
20

2.
21

3.
04

1.
27

0.
96

3.
03

1.
00

1.
00

2.
03

3.
06

3.
06

3.
02

Current Data Parameters
NAME         qh-11159-2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150401
Time              19.51
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                34.77
DW               62.400 usec
DE                 6.50 usec
TE                296.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300089 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11159-2
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150401
Time              19.53
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   27
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127627 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME       ss-qh-1160-2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20200811
Time              20.27
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    6
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                27.78
DW               62.400 usec
DE                 6.50 usec
TE                297.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300100 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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Current Data Parameters
NAME         qh-11160-2
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150128
Time              19.20
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   51
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127604 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11131-4
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150115
Time              19.15
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG               126.97
DW               62.400 usec
DE                 6.50 usec
TE                295.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300097 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

S-116

admin
图章



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

1
3
.
9
9
0

2
1
.
8
1
9

2
2
.
9
5
0

2
4
.
1
0
7

2
5
.
3
3
1

3
0
.
5
0
9

5
3
.
4
1
4

7
1
.
8
1
3

7
4
.
0
5
3

7
6
.
8
4
5

7
7
.
1
6
2

7
7
.
4
8
0

1
2
8
.
5
2
9

1
2
8
.
5
9
4

1
2
8
.
6
0
6

1
2
8
.
9
8
0

1
2
9
.
4
0
7

1
3
3
.
8
5
6

1
3
6
.
1
9
6

1
4
4
.
9
9
2

1
7
5
.
8
1
2

Current Data Parameters
NAME        qh-11131-4a
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150115
Time              16.57
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  107
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.5 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127568 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11135-1
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150114
Time              18.17
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                31.55
DW               62.400 usec
DE                 6.50 usec
TE                295.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.30 usec
PLW1         9.10000038 W

F2 - Processing parameters
SI                65536
SF          400.1300095 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11135-1
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150114
Time              18.21
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   68
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127597 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME        ss-qh-11137
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20200811
Time              20.04
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    6
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                27.78
DW               62.400 usec
DE                 6.50 usec
TE                297.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300098 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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Current Data Parameters
NAME           qh-11137
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150117
Time              16.12
INSTRUM           spect
PROBHD   5 mm DUL 13C-1
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   50
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.5 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.60 usec
PLW1        31.98900032 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2         9.10000038 W
PLW12        0.24608000 W
PLW13        0.19933000 W

F2 - Processing parameters
SI                32768
SF          100.6127619 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11168-1
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20150401
Time              18.45
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                70.97
DW               62.400 usec
DE                 6.50 usec
TE                296.6 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300091 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11168-1
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20150401
Time              18.53
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  134
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.5 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127568 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11168-2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150203
Time              18.30
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    6
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                45.67
DW               62.400 usec
DE                 6.50 usec
TE                296.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300093 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11168-2
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150203
Time              18.36
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  130
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127568 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11273
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150416
Time              13.28
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                54.81
DW               62.400 usec
DE                 6.50 usec
TE                296.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300087 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11273
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150416
Time              13.30
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   14
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127575 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11278-1
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150417
Time              12.24
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                49.32
DW               62.400 usec
DE                 6.50 usec
TE                296.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300089 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11278-1
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150417
Time              12.28
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   80
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127575 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11278-2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150417
Time              12.32
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                45.67
DW               62.400 usec
DE                 6.50 usec
TE                296.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300000 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11278-2
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150417
Time              12.34
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   30
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.2 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127590 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11286-2
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20150423
Time              14.41
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                49.32
DW               62.400 usec
DE                 6.50 usec
TE                296.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300093 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11286-2
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20150423
Time              14.44
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   60
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127589 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11286-3
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20150423
Time              14.47
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                39.46
DW               62.400 usec
DE                 6.50 usec
TE                296.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300132 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11286-3
EXPNO                 4
PROCNO                1

F2 - Acquisition Parameters
Date_          20150423
Time              14.50
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   37
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127605 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11276-3
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150416
Time              16.27
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                45.67
DW               62.400 usec
DE                 6.50 usec
TE                296.4 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300092 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11276-3
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150416
Time              16.29
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   41
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127575 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11276-5
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150416
Time              16.36
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                34.77
DW               62.400 usec
DE                 6.50 usec
TE                296.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300088 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11276-5
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150416
Time              16.39
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   47
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.2 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127572 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11276-2
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150416
Time              16.22
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    1
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                62.93
DW               62.400 usec
DE                 6.50 usec
TE                296.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300093 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME         qh-11276-2
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150416
Time              16.24
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   40
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127583 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME         qh-11276-6
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150416
Time              16.41
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                54.81
DW               62.400 usec
DE                 6.50 usec
TE                296.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300088 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00

S-144

admin
图章



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

1
9
.
2
3
2

7
6
.
8
4
5

7
7
.
1
6
3

7
7
.
4
8
1

7
8
.
2
0
2

1
2
6
.
1
5
6

1
2
8
.
2
0
6

1
2
8
.
5
8
8

1
2
8
.
7
3
9

1
2
9
.
0
9
5

1
2
9
.
4
0
8

1
3
0
.
0
1
5

1
3
0
.
1
4
6

1
3
1
.
2
7
7

1
6
1
.
7
3
7

1
7
2
.
4
1
0

Current Data Parameters
NAME         qh-11276-6
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150416
Time              16.44
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   50
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.2 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127597 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11165
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150129
Time              20.26
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  170
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127554 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11182
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150212
Time              12.14
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                31.55
DW               62.400 usec
DE                 6.50 usec
TE                297.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300000 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11182
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150212
Time              12.17
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   50
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.8 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127590 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11188
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150227
Time              14.19
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    2
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                34.77
DW               62.400 usec
DE                 6.50 usec
TE                295.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300092 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11188
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150227
Time              14.24
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                   85
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                297.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127583 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11176
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150211
Time              15.14
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    1
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                45.67
DW               62.400 usec
DE                 6.50 usec
TE                295.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300093 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11176
EXPNO                 3
PROCNO                1

F2 - Acquisition Parameters
Date_          20150211
Time              15.17
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  134
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.9 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127583 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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Current Data Parameters
NAME           qh-11195
EXPNO                 1
PROCNO                1

F2 - Acquisition Parameters
Date_          20150304
Time              16.55
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    4
DS                    0
SWH            8012.820 Hz
FIDRES         0.122266 Hz
AQ            4.0894465 sec
RG                70.97
DW               62.400 usec
DE                 6.50 usec
TE                295.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        400.1324710 MHz
NUC1                 1H
P1                14.50 usec
PLW1        11.99499989 W

F2 - Processing parameters
SI                65536
SF          400.1300088 MHz
WDW                  EM
SSB      0
LB                 0.30 Hz
GB       0
PC                 1.00
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Current Data Parameters
NAME           qh-11195
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20150304
Time              17.00
INSTRUM           spect
PROBHD   5 mm PABBO BB/
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  210
DS                    2
SWH           24038.461 Hz
FIDRES         0.366798 Hz
AQ            1.3631488 sec
RG               196.92
DW               20.800 usec
DE                 6.50 usec
TE                296.8 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
SFO1        100.6228298 MHz
NUC1                13C
P1                 9.70 usec
PLW1        46.98899841 W

======== CHANNEL f2 ========
SFO2        400.1316005 MHz
NUC2                 1H
CPDPRG[2        waltz16
PCPD2             90.00 usec
PLW2        11.99499989 W
PLW12        0.34213999 W
PLW13        0.27713001 W

F2 - Processing parameters
SI                32768
SF          100.6127561 MHz
WDW                  EM
SSB      0
LB                 1.00 Hz
GB       0
PC                 1.40
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