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I. General Information 

 

Flash column chromatography was performed over silica gel (200-300 mesh) 

purchased from Qindao Puke Co., China. All air or moisture sensitive reactions were 

conducted in oven-dried glassware under nitrogen atmosphere using anhydrous 

solvents. Anhydrous dichloromethane, toluene, diethyl ether, and tetrahydrofuran 

were purified by the Innovative®  solvent purification system. Reagents were 

purchased at the highest commercial quality and used without further purification, 

unless otherwise stated.  1H, 13C, and 19F 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, CD3COCD3 at 2.05 ppm; 13C NMR: CDCl3 at 77.0 ppm, 

CD3COCD3 at 29.7 ppm). Mass spectra were collected on an Agilent GC/MS 5975C 

system, a MALDI Micro MX mass spectrometer, or an API QSTAR XL System. IR 

spectra were recorded on Bruker TENSOR 27 spectrometer and reported in terms of 

frequency of absorption (cm-1).  
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II. Substrate Preparation 

The following procedure for the synthesis of substrates was not optimized. 

 

General Procedure A. 

 

Under N2, to an oven-dried two-necked flask were added zinc (3.9 g, 60 mmol, 6.0 

equiv) and anhydrous THF (80 mL). The suspension was cooled to 0 °C, and TiCl4 

(3.3 mL, 30 mmol, 3.0 equiv) was added dropwise. The resulting mixture was heated 

to reflux for 1 h. It was then briefly removed from the oil bath. Next, a well-mixed 

solution of ketones S1 (10 mmol, 1.0 equiv) and S2 (12 mmol, 1.2 equiv) in 

anhydrous THF (20 mL) was added. The mixture was stirred under reflux for 

additional 2 h. After cooling to room temperature, the mixture was slowly treated 

with a 10% aqueous K2CO3 solution and then filtered through celite. The residue was 

washed with ethyl acetate (3 × 50 mL). The filtrate was extracted with two additional 

times with ethyl acetate (2 × 50 mL). The combined organic layers were dried with 

anhydrous Na2SO4, filtered, and concentrated under reduced pressure. The residue 

was purified by flash column chromatography to afford the pure product. 

 

 

2-(Cyclopentylidene(phenyl)methyl)phenol (1a) was prepared as a white solid 

according to the General Procedure A (purification by flash column chromatography: 

hexanes/EtOAc = 20:1, 1.10 g, 63%).  
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1H NMR (400 MHz, CDCl3) δ 7.33-7.20 (m, 6H), 7.09 (d, J = 1.6 Hz, 1H), 7.07 (d, J = 1.6 

Hz, 1H), 7.00-6.90 (m, 1H), 5.29 (brs, 1H), 2.63 (t, J = 6.6 Hz, 2H), 2.25 (t, J = 7.0 Hz, 

2H), 1.79-1.70 (m, 4H) ppm.  

13C NMR (100 MHz, CDCl3) δ 152.2, 148.5, 141.2, 130.0, 129.4, 128.5, 128.4 (2C), 126.9, 

126.6, 120.5, 115.2, 33.1 (2C), 27.3, 26.0 ppm.  

IR (ATR) 3515, 3053, 2952, 2873, 1597, 1479, 1332, 1267, 1197, 1094, 1029 cm-1. 

HRMS (CI+) Calcd for C18H18O+ [M+]: 250.1358, found: 250.1354. 

2-(Cyclopentylidene(3-methoxyphenyl)methyl)phenol (1b) was prepared as a 

white solid according to the General Procedure A (purification by flash column 

chromatography: hexanes/EtOAc = 20:1, 0.50 g, 30%). 

1H NMR (400 MHz, CDCl3) δ 7.23-7.17 (m, 2H), 7.06 (d, J = 7.2 Hz, 1H), 6.95 (d, J = 8.4 

Hz, 1H), 6.89 (t, J = 7.6 Hz, 1H), 6.84-6.81 (m, 2H), 6.75 (dd, J = 6.0, 2.4 Hz, 1H), 5.24 (s, 

1H), 3.76 (s, 3H), 2.61 (t, J = 6.8 Hz, 2H), 2.22 (t, J = 6.8 Hz, 2H), 1.77-1.67 (m, 4H) 

ppm.  

13C NMR (100 MHz, CDCl3) δ 159.3, 152.2, 148.7, 142.6, 129.9, 129.3, 129.1, 128.5, 126.8, 

121.0, 120.5, 115.2, 114.4, 111.7, 55.1, 33.2 (2C), 27.3, 26.0 ppm.  

IR (ATR) 3518, 2949, 2873, 1586, 1482, 1327, 1283, 1236, 1174, 1093, 1044 cm-1. 

HRMS (CI+) Calcd for C19H20O2+ [M+]: 280.1463, found: 280.1455. 
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2-((3-Chlorophenyl)(cyclopentylidene)methyl)phenol (1c) was prepared as a white 

solid according to the General Procedure A (purification by flash column 

chromatography: hexanes/EtOAc = 20:1, 0.77 g, 27%). 

1H NMR (400 MHz, CDCl3) δ 7.24-7.13 (m, 4H), 7.12 (d, J = 7.2 Hz, 1H), 7.03 (dd, J = 

7.6, 1.2 Hz, 1H), 6.98 (d, J = 8.0 Hz, 1H), 6.92 (t, J = 7.4 Hz, 1H), 5.21 (s, 1H), 2.60 (t, J = 

6.8 Hz, 2H), 2.23 (t, J = 7.0 Hz, 2H), 1.79-1.69 (m, 4H) ppm. 

13C NMR (100 MHz, CDCl3) δ 152.1, 149.8, 143.0, 134.0, 129.9, 129.4, 128.8 (2C), 128.4, 

126.6 (2C), 125.9, 120.7, 115.3, 33.3, 33.1, 27.3, 26.0 ppm.  

IR (ATR) 3517, 3061, 2951, 2871, 1584, 1480, 1335, 1281, 1201, 1169, 1090, 1034 cm-1. 

HRMS (CI+) Calcd for C18H17ClO+ [M+]: 284.0968, found: 284.0965. 

2,2'-(Cyclopentylidenemethylene)diphenol (1d) was prepared as a white solid 

according the General Procedure A (purification by flash column chromatography: 

hexanes/EtOAc = 4:1, 0.71 g, 38%).  

1H NMR (400 MHz, CDCl3) δ 7.17-7.10 (m, 4H), 6.91-6.84 (m, 4H), 6.51 (s, 2H), 2.21 (s, 

4H), 1.69 (s, 4H) ppm.  

13C NMR (100 MHz, CDCl3) δ 152.0, 150.7, 129.6, 129.4, 128.2, 122.6, 120.9, 115.4, 31.7, 

26.5 ppm. 

IR (ATR) 3339, 3064, 2950, 2872, 1582, 1486, 1447, 1359, 1278, 1224, 1095, 1035 cm-1. 

HRMS (CI+) Calcd for C18H18O2+ [M+]: 266.1307, found: 266.1302. 
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2-(Cyclopentylidene(4-(methylthio)phenyl)methyl)phenol (1e) was prepared as a 

white solid according to the General Procedure A (purification by flash column 

chromatography: hexanes/EtOAc = 20:1, 0.94 g, 63%). 

1H NMR (400 MHz, CDCl3) δ 7.19-7.12 (m, 5H), 7.01 (dd, J = 7.6, 1.6 Hz, 1H), 6.94 (dd, 

J = 7.2, 0.8 Hz, 1H), 6.88 (td, J = 7.4, 1.2 Hz, 1H), 5.26 (s, 1H), 2.58 (t, J = 7.0 Hz, 2H), 

2.42 (s, 3H), 2.19 (t, J = 7 Hz, 2H), 1.76-1.63 (m, 4H) ppm. 

13C NMR (100 MHz, CDCl3) δ 152.2, 148.3, 137.9, 136.5, 129.9, 129.2, 128.8, 128.5, 126.2, 

126.1, 120.5, 115.2, 33.2, 33.1, 27.3, 25.9, 15.7 ppm. 

IR (ATR) 3513, 3032, 2948, 2870, 1582, 1487, 1441, 1334, 1279, 1202, 1094, 1026 cm-1. 

HRMS (CI+) Calcd for C19H20OS+ [M+]: 296.1235, found: 296.1233. 

2-(Cyclopentylidene(4-fluorophenyl)methyl)phenol (1f) was prepared as a white 

solid according to the General Procedure A (purification by flash column 

chromatography: hexanes/EtOAc = 20:1, 0.96 g, 36%). 

1H NMR (400 MHz, CDCl3) δ 7.22-7.17 (m, 3H), 7.02-6.94 (m, 4H), 6.89 (td, J = 7.6, 1.2 

Hz, 1H), 5.20 (s, 1H), 2.57 (t, J = 7.2 Hz, 2H), 2.20 (t, J = 7.2 Hz, 2H), 1.79-1.65 (m, 4H) 

ppm. 

13C NMR (100 MHz, CDCl3) δ 161.3 (d, JC-F = 245 Hz), 152.1, 148.4, 137.2 (d, JC-F = 3.0 

Hz), 130.0 (d, JC-F = 7.7 Hz), 129.9, 129.2, 128.6, 125.9, 120.6, 115.2, 115.0 (d, JC-F = 21.1 
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Hz), 33.1 (2C), 27.3, 26.0 ppm. 

19F NMR (376 MHz, CDCl3) δ -115.6 ppm 

IR (ATR) 3520, 3052, 2954, 2874, 1591, 1501, 1334, 1267, 1224, 1162, 1096, 1027 cm-1. 

HRMS (CI+) Calcd for C18H17FO+ [M+]: 268.1263, found: 268.1255. 

 

 

2-(Benzo[d][1,3]dioxol-5-yl(cyclopentylidene)methyl)phenol (1g) was prepared as a 

colorless oil according to the General Procedure A (purification by flash column 

chromatography: hexanes/EtOAc = 20:1, 0.77 g, 27%). 

1H NMR (400 MHz, CDCl3) δ 7.26-7.18 (m, 1H), 7.05 (d, J = 7.6 Hz, 1H), 6.96-6.89 (m, 

2H), 6.75-6.74 (m, 3H), 5.92 (d, J = 1.6 Hz, 2H), 5.27 (s, 1H), 2.59 (t, J = 6.6 Hz, 2H), 2.21 

(t, J = 6.8 Hz, 2H), 1.77-1.67 (m, 4H).  

13C NMR (100 MHz, CDCl3) δ 152.2, 147.6, 147.4, 146.0, 135.3, 129.9, 129.5, 128.5, 126.4, 

122.0, 120.5, 115.2, 108.9, 107.9, 100.9, 33.1 (2C), 27.2, 26.0 ppm. 

IR (ATR) 3513, 2951, 2880, 1579, 1486, 1438, 1338, 1233, 1095, 1038 cm-1. 

HRMS (CI+) Calcd for C19H18O3+ [M+]: 294.1256, found: 294.1247. 

 

 

2-(Cyclopentylidene(naphthalen-2-yl)methyl)phenol (1h) was prepared as a yellow 

sticky solid according to the General Procedure A (purification by flash column 

chromatography: hexanes/EtOAc = 20:1, 0.76 g, 64%). 

1H NMR (400 MHz, CDCl3) δ 7.81-7.74 (m, 4H), 7.47-7.44 (m, 2H), 7.37 (dd, J = 8.6, 1.8 
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Hz, 1H), 7.23-7.21 (m, 1H), 7.12 (dd, J = 7.6, 1.6 Hz, 1H), 7.01 (dd, J = 8.4, 0.8 Hz, 1H), 

6.93 (td, J = 7.4, 1.1 Hz, 1H), 5.38 (s, 1H), 2.69 (t, J = 6.4 Hz, 2H), 2.30 (t, J = 7.0 Hz, 2H), 

1.80-1.72 (m, 4H) ppm.  

13C NMR (100 MHz, CDCl3) δ 152.3, 149.0, 138.8, 133.2, 132.1, 130.1, 129.4, 128.6, 127.9, 

127.7, 127.5, 127.2, 126.9, 126.7, 126.0, 125.8, 120.6, 115.3, 33.2 (2C), 27.3, 26.1 ppm. 

IR (ATR) 3513, 3054, 2955, 2874, 1587, 1485, 1337, 1267, 1190, 1027 cm-1. 

HRMS (CI+) Calcd for C22H20O+ [M+]: 300.1514, found: 300.1501. 

 

 

4-Bromo-2-(cyclopentylidene(phenyl)methyl)phenol (1i) was prepared as a brown 

solid according to the General Procedure A (purification by flash column 

chromatography: hexanes/EtOAc = 20:1, 1.31 g, 50%). 

1H NMR (400 MHz, CDCl3) δ 7.33-7.28 (m, 3H), 7.24-7.20 (m, 4H), 6.86 (d, J = 8.4 Hz, 

1H), 5.31 (s, 1H), 2.60 (t, J = 6.4 Hz, 2H), 2.23 (t, J = 6.8 Hz, 2H), 1.77-1.70 (m, 4H) 

ppm. 

13C NMR (100 MHz, CDCl3) δ 151.4, 149.4, 140.4, 132.4, 131.4, 131.3, 128.3 (2C), 126.8, 

125.8, 117.1, 112.4, 33.2 (2C), 27.2, 26.0 ppm. 

IR (ATR) 3513, 3055, 2956, 2874, 1476, 1327, 1263, 1200, 1161 cm-1. 

HRMS (CI+) Calcd for C18H17BrO+ [M+]: 328.0463, found: 328.0453.  

 

 

2-(Cyclopentylidene(phenyl)methyl)-5-methoxyphenol (1j) was prepared as a 
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white solid according to the General Procedure A (purification by flash column 

chromatography: hexanes/EtOAc = 20:1, 0.50 g, 22%). 

1H NMR (400 MHz, CDCl3) δ 7.32-7.20 (m, 5H), 6.95 (d, J = 8.4 Hz, 1H), 6.55 (d, J = 2.4 

Hz, 1H), 6.49 (dd, J = 8.4, 2.8 Hz, 1H), 5.30 (s, 1H), 3.81 (s, 3H), 2.61 (t, J = 6.8 Hz, 2H), 

2.25 (t, J = 6.8 Hz, 2H), 1.78-1.70 (m, 4H) ppm. 

13C NMR (100 MHz, CDCl3) δ 159.9, 153.2, 148.7, 141.5, 130.5. 128.4, 128.1, 126.6, 126.5, 

122.1, 106.7, 100.5, 55.2, 33.2, 33.1, 27.3, 26.0 ppm. 

IR (ATR) 3510, 3021, 2948, 2872, 1618, 1578, 1501, 1447, 1312, 1254, 1203, 1149, 1103, 

1034 cm-1. 

HRMS (CI+) Calcd for C19H20O2+ [M+]: 280.1463, found: 280.1461. 

 

 

2-(Cyclobutylidene(phenyl)methyl)phenol (1k) was prepared as a white solid 

according to the General Procedure A (purification by flash column chromatography: 

hexanes/EtOAc = 20:1, 0.35 g, 30%). 

1H NMR (400 MHz, CDCl3) δ 7.32-7.19 (m, 6H), 7.07 (dd, J = 7.6, 1.6 Hz, 1H), 6.99-6.91 

(m, 2H), 5.18 (s, 1H), 3.20-3.15 (m, 2H), 2.72-2.67 (m, 2H), 2.14-2.06 (m, 2H) ppm.  

13C NMR (100 MHz, CDCl3) δ 152.9, 145.7, 138.7, 130.5, 128.8, 128.4, 127.4, 127.0, 126.7, 

125.8, 120.5, 115.3, 33.0, 32.0, 17.3 ppm. 

IR (ATR) 3523, 3053, 2956, 1582, 1487, 1448, 1335, 1266, 1199, 1159, 1033 cm-1. 

HRMS (CI+) Calcd for C17H16O+ [M+]: 236.1201, found: 236.1193. 
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2-((1,3-Dihydro-2H-inden-2-ylidene)(phenyl)methyl)phenol (1l) was prepared as a 

white solid according to the General Procedure A (purification by flash column 

chromatography: hexanes/EtOAc = 20:1, 0.78 g, 26%). 

1H NMR (400 MHz, CDCl3) δ 7.40-7.37 (m, 4H), 7.32-7.26 (m, 3H), 7.24-7.22 (m, 3H), 

7.18-7.15 (m, 1H), 7.07-7.03 (m, 1H), 7.02-6.98 (m, 1H), 5.36 (s, 1H), 4.05 (s, 2H), 3.71 (s, 

2H) ppm. 

13C NMR (100 MHz, CDCl3) δ 152.0, 143.5, 141.6, 140.9, 140.5, 129.8 (2C), 128.8 (2C), 

128.4, 128.3, 127.0, 126.6 (2C), 124.4, 124.3, 120.9, 115.5, 39.5, 38.7 ppm. 

IR (ATR) 3519, 3034, 2881, 2815, 1582, 1485, 1331, 1276, 1196, 1090, 1031 cm-1. 

HRMS (CI+) Calcd for C22H18O+ [M+]: 298.1358, found: 298.1352. 

 

 

2-(Cyclopentylidene(thiophen-2-yl)methyl)phenol (1m) was prepared as a white 

solid according to the General Procedure A (purification by flash column 

chromatography: hexanes/EtOAc = 20:1, 1.32 g, 41%). 

1H NMR (400 MHz, CDCl3) δ 7.28-7.25 (m, 2H), 7.11 (d, J = 7.2 Hz, 1H), 7.00-6.94 (m, 

3H), 6.68 (d, J = 3.2 Hz, 1H), 5.11-5.10 (m, 1H), 2.75 (t, J = 6.8 Hz, 2H), 2.18 (t, J = 6.8 

Hz, 2H), 1.93-1.86 (m, 2H), 1.71-1.64 (m, 2H) ppm. 

13C NMR (100 MHz, CDCl3) δ 152.3, 147.7, 144.2, 130.0, 129.0, 128.6, 126.8, 125.9, 124.9, 

121.1, 120.7, 115.4, 34.4, 33.6, 27.5, 26.3 ppm. 
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IR (ATR) 3505, 3067, 2950, 2871, 1967, 1582, 1484, 1339, 1285, 1198 cm-1. 

HRMS (CI+) Calcd for C16H17OS+ [M+ + H]: 257.1000, found: 257.0991. 
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III. Brønsted Acid-Catalyzed Cascade Reaction 

 

General Procedure B. 

 

To a 10-mL flask was charged with m-chloroperoxybenzoic acid (132.3 mg, 85 wt%, 

0.65 mmol, 1.3 equiv), bis(trifluoromethane)sulfonimide (0.1 mL, 0.05 M solution in 

ethyl acetate, 5 μmol, 1 mol%) and ethyl acetate (2.4 mL) was added a solution of 

alkene 1 (0.5 mmol, 1.0 equiv) in ethyl acetate (2.5 mL). The reaction mixture was 

stirred at room temperature, and the progress was monitored by thin layer 

chromatography. Upon completion (3-24 h), the reaction was quenched with a 

saturated aqueous sodium thiosulphate solution followed by addition of a saturated 

aqueous sodium bicarbonate solution. The product was extracted with ethyl acetate 

(2 x 10 mL), and the combined organic layers were dried over anhydrous Na2SO4, 

filtered, and concentrated under reduced pressure. The residue was purified by flash 

column chromatography to obtain the pure product 2.  

 

 

cis-9b-Phenyl-1,3,4,9b-tetrahydrodibenzo[b,d]furan-4a(2H)-ol (2a) was prepared as 

a white solid from 1a (125.0 mg, 0.5 mmol) according to General Procedure B 

(purification by flash column chromatography: hexanes/EtOAc = 20:1, 125.0 mg, 95%, 

3 h). 

1H NMR (400 MHz, CDCl3) δ 7.38-7.25 (m, 6H), 7.06 (dd, J = 7.2, 0.8 Hz, 1H), 7.00 (t, J 

= 7.2 Hz, 1H), 6.93 (d, J = 8.0 Hz, 1H), 2.90 (s, 1H), 2.58-2.51 (m, 1H), 2.12-2.00 (m, 3H), 

1.83-1.67 (m, 3H), 1.52-1.45 (m, 1H) ppm. 
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13C NMR (100 MHz, CDCl3) δ 157.2, 140.4, 134.6, 128.6, 128.4 (2C), 127.5, 124.3, 121.1, 

111.0, 110.4, 55.8, 33.8, 33.7, 21.2, 20.9 ppm.  

Compound 2a is a known compound. Our characterization data matches that 

reported in the literature.1 

 

A gram-scale synthesis of 2a was also carried out. The details are show below. 

A 100-mL flask was charged with m-chloroperoxybenzoic acid (5.2 mmol, 1.3 equiv), 

bis(trifluoromethane)sulfonimide (0.04 mmol, 0.01 equiv) and ethyl acetate (20 mL). 

To this solution was added a solution of alkene 1a (1.0 g, 4.0 mmol) in ethyl acetate 

(20 mL). The mixture was stirred at room temperature for 3 h and then quenched 

with saturated aqueous sodium thiosulphate solution (20 mL) and then saturated 

aqueous sodium bicarbonate solution (20 mL). The mixture was extracted with ethyl 

acetate (2 x 30 mL), and the combined organic layers were dried over anhydrous 

Na2SO4, filtered, and concentrated under reduced pressure. The residue was purified 

by flash column chromatography (hexanes/EtOAc = 20:1) to give the pure product 2a 

as a white solid (1.01 g, 95% yield). 

 

 

cis-9b-(3-Methoxyphenyl)-1,3,4,9b-tetrahydrodibenzo[b,d]furan-4a(2H)-ol (2b) was 

prepared as a colorless oil from 1b (140.1 mg, 0.5 mmol) according to General 

Procedure B (purification by flash column chromatography: hexanes/EtOAc = 20:1, 

127.4 mg, 86%, 3 h). 

1H NMR (400 MHz, CDCl3) δ 7.26-7.19 (m, 2H), 7.02 (d, J = 6.4 Hz, 1H), 6.94 (t, J = 7.2 

                                                            

1. Yao, X.; Xie, X.; Wang, C.; Zu, L. Org. Lett. 2015, 17, 4356-4359.  
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Hz, 1H), 6.88-6.85 (m, 2H), 6.81-6.77 (m, 2H), 3.71 (s, 3H), 3.15 (brs, 1H), 2.50-2.43 (m, 

1H), 2.08-1.95 (m, 3H), 1.77-1.63 (m, 3H), 1.46-1.38 (m, 1H) ppm.  

13C NMR (100 MHz, CDCl3) δ 159.8, 157.3, 142.4, 134.5, 129.6, 128.8, 124.5, 121.3, 121.0, 

115.3, 112.4, 111.2, 110.5, 56.0, 55.2, 34.0, 33.6, 21.3, 21.0 ppm. 

Compound 2b is a known compound. Our characterization data matches that 

reported in the literature.1 

cis-9b-(3-Chlorophenyl)-1,3,4,9b-tetrahydrodibenzo[b,d]furan-4a(2H)-ol (2c) was 

prepared as a white solid from 1c (142.4 mg, 0.5 mmol) according to General 

Procedure B (purification by flash column chromatography: hexanes/EtOAc = 20:1, 

123.3 mg, 82%, 24 h). 

1H NMR (400 MHz, CDCl3) δ 7.29 (s, 1H), 7.27-7.23 (m, 3H), 7.18-7.15 (m, 1H), 

7.00-6.95 (m, 2H), 6.90 (d, J = 8.0 Hz, 1H), 2.69 (s, 1H), 2.50-2.43 (m, 1H), 2.03-1.93 (m, 

3H), 1.76-1.65 (m, 3H), 1.50-1.41 (m, 1H) ppm. 

13C NMR (100 MHz, CDCl3) δ 157.1, 142.9, 134.5, 129.5, 129.0 (2C), 128.9, 127.7, 127.1, 

124.3, 121.4, 110.9, 110.6, 55.8, 34.3, 33.9, 21.2, 21.0 ppm.  

Compound 2c is a known compound. Our characterization data matches that 

reported in the literature.1 
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cis-9b-(2-Hydroxyphenyl)-1,3,4,9b-tetrahydrodibenzo[b,d]furan-4a(2H)-ol (2d) was 

prepared as a white foam from 1d (133.2 mg, 0.5 mmol) according to General 

Procedure B (purification by flash column chromatography: hexanes/EtOAc = 20:1, 

96.0 mg, 68%, 3 h). 

1H NMR (400 MHz, CDCl3) δ 7.56 (d, J = 8.0 Hz, 1H), 7.24-7.18 (m, 2H), 7.02-6.82 (m, 

5H), 4.22 (brs, 1H), 2.65 (d, J = 14.8 Hz, 1H), 2.20 (d, J = 13.2 Hz, 1H), 1.82-1.71 (m, 5H), 

1.52-1.49 (m, 1H) ppm.  

13C NMR (100 MHz, CDCl3) δ 155.6, 155.4, 136.1, 130.1, 129.0, 128.3, 126.3, 123.3, 121.6, 

120.8, 119.0, 112.6, 111.1, 54.1, 38.8, 33.2, 22.6, 21.9 ppm. 

IR (ATR) 3249, 2942, 2868, 1599, 1458, 1233 cm-1. 

HRMS (CI+) Calcd for C18H16O2+ [M+ - H2O]: 264.1150, found: 264.1153. 

(5ar,10br)-5a,10b-Butanobenzofuro[2,3-b]benzofuran (2d’) was prepared as a white 

solid from 1d (133.2 mg, 0.5 mmol) according to General Procedure B, except that 5 

mol% of bis(trifluoromethane)sulfonimide was used (purification by flash column 

chromatography: hexanes/EtOAc = 20:1, 101.8 mg, 77%, 12 h). 

1H NMR (400 MHz, CDCl3) δ 7.31-7.29 (m, 2H), 7.18-7.14 (m, 2H), 6.96 (td, J = 7.6, 0.8 

Hz, 2H), 6.90 (d, J = 8.0 Hz, 2H), 2.27-2.20 (m, 4H), 1.65-1.58 (m, 2H), 1.47-1.40 (m, 2H) 

ppm. 

13C NMR (100 MHz, CDCl3) δ 157.4, 132.0, 128.5, 122.8 (2C), 121.7, 110.1, 56.3, 31.0, 

29.5, 18.0, 17.9 ppm. 
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IR (ATR) 3050, 2952, 2869, 1599, 1472, 1336, 1259, 1164, 1117, 1032 cm-1. 

HRMS (CI+) Calcd for C18H16O2+ [M+]: 264.1150, found: 264.1152. 

cis-9b-(4-(Methylsulfonyl)phenyl)-1,3,4,9b-tetrahydrodibenzo[b,d]furan-4a(2H)-ol 

(2e) was prepared as a colorless oil from 1e (148.2 mg, 0.5 mmol) according to 

General Procedure B, except that 3.5 equivalents of mCPBA were used (purification 

by flash column chromatography: hexanes/EtOAc = 20:1, 124.0 mg, 72%, 3 h). 

1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 8.8 Hz, 2H), 7.65 (d, J = 8.0 Hz, 2H), 7.28-7.26 

(m, 1H), 7.08 (d, J = 7.2 Hz, 1H), 6.94-6.87 (m, 2H), 3.02 (s, 3H), 2.16-2.07 (m, 2H), 

1.90-1.76 (m, 2H), 1.66-1.63 (m, 1H), 1.54-1.40 (m, 2H), 0.90-0.82 (m, 1H) ppm. 

13C NMR (100 MHz, CDCl3) δ 159.0, 147.5, 139.4, 132.3, 130.8, 128.0, 126.8, 124.7, 121.0, 

111.0, 104.7, 83.9, 44.2, 36.8, 31.1, 23.7, 22.7 ppm. 

IR (ATR) 3479, 3056, 2969, 2880, 1717, 1600, 1470, 1405, 1312, 1266, 1152, 1095, 1020 

cm-1. 

HRMS (CI+) Calcd for C19H21O4S+ [M+ + H]: 345.1155, found: 345.1160. 

cis-9b-(4-Fluorophenyl)-1,3,4,9b-tetrahydrodibenzo[b,d]furan-4a(2H)-ol (2f) was 

prepared as a white solid from 1f (134.2 mg, 0.5 mmol) according to General 

Procedure B (purification by flash column chromatography: hexanes/EtOAc = 20:1, 

93.8 mg, 66%, 12 h). 
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1H NMR (400 MHz, CDCl3) δ 7.28-7.22 (m, 3H), 7.03-6.95 (m, 4H), 6.89 (d, J = 8.0 Hz, 

1H), 2.84 (s, 1H), 2.51-2.44 (m, 1H), 2.03-1.96 (m, 3H), 1.77-1.65 (m, 3H), 1.51-1.47 (m, 

1H) ppm. 

13C NMR (100 MHz, CDCl3) δ 161.9 (d, JC-F = 246 Hz), 157.0, 136.2 (d, JC-F = 3.3 Hz), 

134.9, 130.5 (d, JC-F = 7.9 Hz), 128.7, 124.2, 121.3, 115.1 (d, JC-F = 21.0 Hz), 110.9, 110.5, 

55.3, 34.3, 33.9, 21.3, 21.1 ppm. 

19F NMR δ -115.1 ppm. 

IR (ATR) 3528, 3446, 3056, 2941, 2867, 1600, 1508, 1465, 1352, 1230, 1169, 1095 cm-1. 

HRMS (CI+) Calcd for C18H17FO2+ [M+]: 284.1213, found: 284.1211.  

cis-9b-(Benzo[d][1,3]dioxol-5-yl)-1,3,4,9b-tetrahydrodibenzo[b,d]furan-4a(2H)-ol 

(2g) was prepared from 1g (147.2 mg, 0.5 mmol) as a white solid according to 

General Procedure B (purification by flash column chromatography: hexanes/EtOAc 

= 20:1, 127.2 mg, 82%, 3 h). 

1H NMR (400 MHz, CDCl3) δ 7.25 (t, J = 7.6 Hz, 1H), 7.04 (d, J = 7.2 Hz, 1H), 6.97 (t, J 

= 7.6 Hz, 1H), 6.90 (d, J = 7.6 Hz, 1H), 6.77-6.76 (m, 3H), 5.93 (s, 2H), 3.05 (s, 1H), 

2.48-2.41 (m, 1H), 2.06-2.00 (m, 3H), 1.77-1.64 (m, 3H), 1.45-1.41 (m, 1H) ppm. 

13C NMR (100 MHz, CDCl3) δ 157.1, 147.9, 146.8, 134.5, 134.3, 128.7, 124.2, 121.8, 121.1, 

111.0, 110.4, 109.4, 107.9, 101.1. 55.6, 33.8, 33.7, 21.1, 20.9 ppm. 

IR (ATR) 3517, 3055, 2942, 2877, 1600, 1486, 341, 1241, 1090, 1041 cm-1. 

HRMS (CI+) Calcd for C19H18O4+ [M+]: 310.1205, found: 310.1210. 
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cis-9b-(Naphthalen-2-yl)-1,3,4,9b-tetrahydrodibenzo[b,d]furan-4a(2H)-ol (2h) was 

prepared from 1h (150.2 mg, 0.5 mmol) as a white oil according to General 

Procedure B (purification by flash column chromatography: hexanes/EtOAc = 20:1, 

137.6 mg, 87%, 3 h). 

1H NMR (400 MHz, CDCl3) δ 7.80-7.74 (m, 4H), 7.46-7.38 (m, 3H), 7.27-7.22 (m, 1H), 

7.04-6.92 (m, 3H), 2.86 (s, 1H), 2.68-2.61 (m, 1H), 2.09-2.01 (m, 3H), 1.83-1.67 (m, 3H), 

1.53-1.43 (m, 1H) ppm. 

13C NMR (100 MHz, CDCl3) δ 157.3, 138.0, 134.8, 133.0, 132.5, 128.7, 128.2, 127.9, 127.7, 

127.3, 126.8, 126.3, 126.2, 124.5, 121.3, 111.3, 110.5, 56.0, 34.0, 33.9, 21.2, 20.9 ppm. 

IR (ATR) 3532, 3055, 2943, 2868, 1598, 1467, 1356, 1264, 1186, 1093, 1014 cm-1. 

HRMS (CI+) Calcd for C22H20O2+ [M+]: 316.1463, found: 316.1466. 

 

 

cis-8-Bromo-9b-phenyl-1,3,4,9b-tetrahydrodibenzo[b,d]furan-4a(2H)-ol (2i) was 

prepared from 1i (164.6 mg, 0.5 mmol) as a colorless oil according to General 

Procedure B (purification by flash column chromatography: hexanes/EtOAc = 20:1, 

113.9 mg, 57%, 12 h). 

1H NMR (400 MHz, CDCl3) δ 7.34-7.21 (m, 6H), 7.13 (d, J = 2.0 Hz, 1H), 6.78 (d, J = 8.4 

Hz, 1H), 2.73 (s, 1H), 2.55-2.48 (m, 1H), 2.05-1.95 (m, 3H), 1.80-1.74 (m, 1H), 1.71-1.64 

(m, 2H), 1.52-1.46 (m, 1H) ppm. 

13C NMR (100 MHz, CDCl3) δ 156.3, 139.6, 137.3, 131.5, 128.6, 128.5, 127.8, 127.3, 113.0, 

112.1, 111.8, 56.0, 33.9, 33.6, 21.2, 20.9 ppm.  
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IR (ATR) 3529, 3056, 2945, 2869, 1598, 1465, 1264, 1187, 1092 cm-1. 

HRMS (CI+) Calcd for C18H17BrO2+ [M+]: 344.0412, found: 344.0411. 

 

 

cis-7-Methoxy-9b-phenyl-1,3,4,9b-tetrahydrodibenzo[b,d]furan-4a(2H)-ol (2j) was 

prepared from 1j (140.2 mg, 0.5 mmol) as a colorless oil according to General 

Procedure B (purification by flash column chromatography: hexanes/EtOAc = 20:1, 

103.7 mg, 70%, 8 h). 

1H NMR (400 MHz, CDCl3) δ 7.34-7.23 (m, 5H), 6.90 (d, J = 8.4 Hz, 1H), 6.89-6.47 (m, 

2H), 3.80 (s, 3H), 2.50-2.42 (m, 2H), 2.09-1.94 (m, 3H), 1.71-1.67 (m, 3H), 1.43-1.42 (m, 

1H) ppm.  

13C NMR (100 MHz, CDCl3) δ 160.7, 158.4, 140.9, 128.6, 128.5, 128.4, 127.6, 126.0, 124.6, 

111.8, 106.7, 97.0, 55.4, 34.0, 33.1, 21.0, 20.9 ppm. 

IR (ATR) 3529, 3056, 2943, 2866, 1613, 1493, 1447, 1270, 1194, 1151, 1033 cm-1. 

HRMS (CI+) Calcd for C19H20O3+ [M+]: 296.1412, found: 296.1421. 

 

 

cis-8b-Phenyl-1,2,3,8b-tetrahydro-3aH-cyclopenta[b]benzofuran-3a-ol (2k) was 

prepared from 1k (118.2 mg, 0.5 mmol) as a colorless oil according to General 

Procedure B (purification by flash column chromatography: hexanes/EtOAc = 20:1, 

104.7 mg, 83%, 3 h). 

1H NMR (400 MHz, CDCl3) δ 7.38-7.31 (m, 2H), 7.31-7.20 (m, 4H), 7.03 (dd, J = 7.6, 1.2 

Hz, 1H), 6.96 (td, J = 7.2, 0.8 Hz, 1H), 6.87 (d, J = 8 Hz, 1H), 2.77-2.73 (m, 1H), 2.55 (s, 

1H), 2.47-2.40 (m, 1H), 2.32-2.26 (m, 1H), 2.20-2.12 (m, 1H), 1.93-1.87 (m, 1H), 

1.64-1.57 (m, 1H) ppm. 
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13C NMR (100 MHz, CDCl3) δ 157.9, 140.1, 133.0, 128.6 (2C), 128.2, 127.3, 125.3, 121.1, 

120.0, 109.2, 62.4, 40.4, 39.6, 22.6 ppm. 

IR (ATR) 3534, 3430, 3054, 2963, 2876, 1719, 1597, 1477, 1366, 1314, 1263, 1153, 1075, 

1025 cm-1. 

HRMS (CI+) Calcd for C17H16O2+ [M+]: 252.1150, found: 252.1145. 

 

 

cis-11a-Phenyl-11,11a-dihydronaphtho[2,3-b]benzofuran-5a(6H)-ol (2l) was 

prepared from 1l (149.2 mg, 0.5 mmol) as a white solid according to General 

Procedure B (purification by flash column chromatography: hexanes/EtOAc = 20:1, 

122.6 mg, 78%, 3 h). 

1H NMR (400 MHz, CDCl3) δ 7.46-7.34 (m, 3H), 7.32-7.28 (m, 3H), 7.27-7.12 (m, 4H), 

7.07 (dd, J = 7.4, 1.0 Hz, 1H), 6.93 (t, J = 7.6 Hz, 1H), 6.75 (d, J = 8.0 Hz, 1H), 3.95 (d, J = 

14.4 Hz, 1H), 3.43-3.31 (m, 3H) ppm.  

13C NMR (100 MHz, CDCl3) δ 157.5, 140.5, 136.5, 134.5, 132.5, 128.7, 128.6, 128.3, 128.0, 

127.7, 127.1, 127.0, 126.7, 124.7, 121.0, 113.1, 109.1, 57.9, 41.2, 41.1 ppm. 

Compound 2l is a known compound. Our characterization data matches that 

reported in the literature.1 

 

 

cis-9b-(Thiophen-2-yl)-1,3,4,9b-tetrahydrodibenzo[b,d]furan-4a(2H)-ol (2m) was 

prepared from 1m (128.2 mg, 0.5 mmol) as a yellow oil according to General 

Procedure B (purification by flash column chromatography: hexanes/EtOAc = 20:1, 

114.4 mg, 84%, 3 h). 
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1H NMR (400 MHz, CDCl3) δ 7.28-7.24 (m, 2H), 7.15 (dd, J = 7.6, 1.2 Hz, 1H), 7.02-6.95 

(m, 2H), 6.93-6.91 (m, 2H), 3.20-3.20 (m, 1H), 2.41-2.34 (m, 1H), 2.20-2.09 (m, 2H), 

2.02-1.95 (m, 1H), 1.79-1.72 (m, 1H), 1.70-1.64 (m, 2H), 1.50-1.41 (m, 1H) ppm. 

13C NMR (100 MHz, CDCl3) δ 156.7, 145.3, 134.5, 129.1, 126.9, 126.6, 125.7, 123.8, 121.2, 

110.9, 110.4, 54.2, 35.4, 33.3, 21.7, 21.4 ppm. 

IR (ATR) 3500, 3066, 2936, 2862, 1599, 1463, 1381, 1320, 1274, 1230, 1188, 1088 cm-1. 

HRMS (CI+) Calcd for C16H17O2S+ [M+ + H]: 273.0949, found: 273.0948. 
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IV. Product Derivatizations 

 

 

cis-9b-Phenyl-1,2,3,4,4a,9b-hexahydrodibenzo[b,d]furan (3). To a mixture of 2a (40 

mg, 0.15 mmol) and Et3SiH (872 mg, 7.5 mmol) in DCM (2.5 mL) was added TFA (2.0 

g, 1.4 mL). The mixture was stirred at room temperature for 5 min and then 

quenched with a saturated NaHCO3 aqueous solution. The mixture was extracted 

with dichloromethane (2×10 mL). The combined organic layers were dried over 

anhydrous Na2SO4, filtered, and concentrated. The residue was purified by silica gel 

flash chromatography (hexanes/EtOAc = 100:1) to afford the product 3 as a colorless 

oil (32.3 mg, 86% yield).  

1H NMR (400 MHz, CDCl3) δ 7.38-7.35 (m, 2H), 7.32-7.29 (m, 2H), 7.23-7.19 (m, 1H), 

7.16-7.12 (m, 1H), 6.86-6.82 (m, 3H), 4.89 (t, J = 4.2 Hz, 1H), 2.37-2.30 (m, 1H), 

2.04-1.97 (m, 1H), 1.87-1.51 (m, 6H) ppm. 

13C NMR (100 MHz, CDCl3) δ 158.8, 144.8, 137.8, 128.2, 128.0, 127.5, 126.4, 123.7, 120.7, 

110.1, 89.6, 54.6, 33.7, 26.2, 21.4, 19.6 ppm. 

Compound 3 is a known compound. Our characterization data matches that 

reported in literature.1 

 

 

cis-9b-Phenyl-1,3,4,9b-tetrahydrodibenzo[b,d]furan-4a(2H)-yl acetate (4). To a 

mixture of 2a (59.6 mg, 0.225 mmol) and acetyl chloride (26.3 mg, 0.338 mmol) in 

DCM (10 mL) were added DMAP (5 mg, 0.041 mmol) and Et3N (65 μL, 0.45 mmol). 

The mixture was stirred at room temperature for 2 h and then concentrated. The 
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residue was purified by silica gel flash chromatography (hexanes/EtOAc = 20:1) to 

afford the product 4 as a white solid (63.9 mg, 92% yield). 

1H NMR (400 MHz, CDCl3) δ 7.37-7.18 (m, 7H), 7.09-7.05 (m, 1H), 6.70 (dd, J = 8.0, 1.2 

Hz, 1H), 2.62-2.51 (m, 3H), 2.34-2.31 (m, 1H), 2.15 (s, 3H), 1.99-1.80 (m, 4H) ppm. 

13C NMR (100 MHz, CDCl3) δ 209.0, 168.1, 148.0, 139.0, 135.9, 129.7, 128.5, 128.4, 127.7, 

127.2, 125.5, 123.6, 61.6, 40.2, 37.4, 27.5, 22.1, 21.0 ppm. 

IR (ATR) 3059, 2945, 2870, 1767, 1710, 1590, 1446, 1369, 1266, 1191, 1115, 1011 cm-1. 

HRMS (CI+) Calcd for C20H20O3+ [M+]: 308.1412, found: 308.1423.  

cis-4a-Methoxy-9b-phenyl-1,2,3,4,4a,9b-hexahydrodibenzo[b,d]furan (5). To an 

oven-dried tube charged with 2a (66.5 mg, 0.25 mmol), trimethyl orthoformate (0.5 

mL), and anhydrous methanol (5 mL) was added a drop of concentrated H2SO4. The 

tube was sealed and then kept stirring at 80 oC for 3 h before it was cooled to room 

temperature. An aqueous NaHCO3 solution (5 mL) was slowly added. Next, the 

mixture was extracted with diethyl ether (15 mL). The combined organic layers were 

washed with water (10 mL) and brine (10 mL), dried over Na2SO4, filtered, and 

concentrated. The residue was purified by silica gel flash chromatography (hexanes/

EtOAc = 50:1) to afford the product 5 as a light yellow oil (64.8 mg, 93% yield).  

1H NMR (400 MHz, CDCl3) δ 7.51 (dd, J = 8.2, 1.4 Hz, 2H), 7.31-7.23 (m, 3H), 7.21-7.17 

(m, 1H), 6.96-6.88 (m, 3H), 3.19 (s, 3H), 2.57-2.42 (m, 2H), 1.86-1.56 (m, 6H) ppm. 

13C NMR (100 MHz, CDCl3) δ 157.1, 140.7, 138.8, 129.7, 127.8, 127.2, 126.5, 124.1, 120.9, 

112.6, 110.2, 56.3, 49.3, 38.9, 28.2, 21.9, 21.3 ppm. 

IR (ATR) 3053, 2945, 2871, 1725, 1597, 1466, 1263, 1190, 1097, 1021 cm-1. 

HRMS (CI+) Calcd for C19H20O2+ [M+]: 280.1463, found: 280.1467. 
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cis-3-(9b-Phenyl-1,3,4,9b-tetrahydrodibenzo[b,d]furan-4a(2H)-yl)-1H-indole (6). 

Under N2 at 0 oC, to an oven-dried flask charged with a solution of 2a (66.5 mg, 0.25 

mmol) and indole (43.9 mg, 0.375 mmol) in anhydrous DCE (5 mL) was slowly 

added BF3·OEt2 (19 μL, 0.15 mmol). The reaction mixture was stirred at 0 oC for 2 h. 

Next, it was quenched with a saturated aqueous NaHCO3 solution (5 mL) and then 

diluted with DCM (15 mL). The layers were separated. The organic layer was 

washed with water (10 mL) and brine (10 mL), dried over Na2SO4, filtered, and 

concentrated. The residue was purified by silica gel flash chromatography 

(hexanes/EtOAc = 20:1) to afford the product 6 as a white solid (69.3 mg, 76% yield). 

1H NMR (400 MHz, CDCl3) δ 7.76 (s, 1H), 7.39 (d, J = 8.0 Hz, 1H), 7.34-7.30 (m, 1H), 

7.12-6.96 (m, 7H), 6.88-6.84 (m, 5H), 2.73-2.63 (m, 2H), 2.36-2.31 (m, 1H), 2.23-2.16 (m, 

1H), 1.96-1.60 (m, 4H) ppm. 

13C NMR (100 MHz, CDCl3) δ 159.1, 144.8, 135.9, 135.7, 128.3, 128.1, 126.7 (2C), 125.8, 

125.7, 124.5, 122.0, 121.5, 121.2, 120.6, 118.9, 110.4, 110.0, 94.6, 56.8, 35.4, 32.4, 20.8, 

19.8 ppm.  

IR (ATR) 3416, 3051, 2940, 2868, 1596, 1545, 1465, 1336, 1260, 1104, 1016 cm-1. 

HRMS (CI+) Calcd for C26H24NO+ [M+ + H]: 366.1852, found: 366.1856. 

9b-Phenyl-1,2,3,9b-tetrahydrodibenzo[b,d]furan (7). Under N2 at 0 oC, to an 

oven-dried flask charged with a solution of 2a (66.5 mg, 0.25 mmol) in anhydrous 

DCE (5 mL) was added BF3·OEt2 (63 μL, 0.5 mmol) slowly. The mixture was stirred 

at room temperature for 48 h. Next, it was quenched with a saturated aqueous 
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NaHCO3 solution (5 mL) and then diluted with DCM (15 mL). The layers were 

separated. The organic layer was washed with water (10 mL) and brine (10 mL), 

dried over Na2SO4, filtered, and concentrated. The residue was purified by silica gel 

flash chromatography (hexanes/EtOAc = 100:1) to afford the product 7 as a colorless 

oil (32.0 mg, 52% yield). 

1H NMR (400 MHz, CDCl3) δ 7.42 (d, J = 8.0 Hz, 1H), 7.31-7.13 (m, 6H), 7.00-6.96 (m, 

1H), 6.76 (d, J = 7.6 Hz, 1H), 4.12 (dd, J = 7.2, 5.6 Hz, 1H), 2.92-2.80 (m, 2H), 2.26-2.21 

(m, 1H), 2.08-2.01 (m, 1H), 1.94-1.77 (m, 2H). 

13C NMR (100 MHz, CDCl3) δ 155.2, 154.5, 144.3, 128.3, 128.1, 128.0, 126.4, 122.9, 122.0, 

119.7, 114.8, 110.7, 39.5, 33.9, 23.5, 21.1. 

IR (ATR) 3045, 2934, 2857, 1624, 1450, 1261, 1185, 1127, 1014 cm-1.  

HRMS (CI+) Calcd for C18H16O+ [M+]: 248.1201, found: 248.1197.  
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V. Mechanistic Study 

 

 

2-(2-Phenyl-1-oxaspiro[2.4]heptan-2-yl)phenol (8). To a 10-mL vial were added 

m-chloroperoxybenzoic acid (132.3 mg, 85 wt%, 0.65 mmol, 1.3 equiv), sodium 

bicarbonate (54.6 mg, 0.65 mmol, 1.3 equiv) and dichloromethane (2.5 mL). A 

solution of alkene 1a (125 mg, 0.5 mmol, 1.0 equiv) in dichloromethane (2.5 mL) was 

then added to this mixture. The reaction mixture was stirred at room temperature, 

and the progress was monitored by thin layer chromatography. Upon completion, 

the reaction was quenched with a saturated aqueous sodium thiosulphate solution 

followed by addition of a saturated aqueous sodium bicarbonate solution. The 

product was extracted with dichloromethane (2 x 10 mL), and the combined organic 

layers were dried over anhydrous Na2SO4, filtered, and concentrated under reduced 

pressure. The residue was purified by silica gel (basified by triethylamine) flash 

column chromatography (hexanes/EtOAc = 40:1) to obtain the pure product 8 as a 

pale yellow oil (116.2 mg, 87% yield). 

1H NMR (400 MHz, acetone-d6) δ 8.75 (s, 1H), 7.62 (d, J = 1.2 Hz, 2H), 7.60-7.26 (m, 

3H), 7.22-7.18 (m, 1H), 7.14-7.10 (m, 1H), 6.93 (d, J = 8.0 Hz, 1H), 6.83 (td, J = 7.4, 1.1 

Hz, 1H), 1.97-1.90 (m, 1H), 1.76-1.62 (m, 5H), 1.50-1.36 (m, 2H) ppm. 

13C NMR (100 MHz, acetone-d6) δ 154.9, 141.9, 129.7, 129.3, 128.5, 127.7, 127.6 (2C), 

120.5, 116.4, 77.3, 68.3, 32.6, 31.3, 25.9, 25.7 ppm. 

IR (ATR) 3528, 3457, 3045, 2941, 2866, 1597, 1461, 1351, 1231, 1189, 1098, 1021 cm-1.  

HRMS (CI+) Calcd for C18H18O2+ [M+]: 266.1307, found: 266.1308. 
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2-((1-Hydroxycyclopentyl)(phenyl)methyl)phenol (9). To a 4-mL vial were added 

rac-1,1’-Binaphthyl-2,2’-diyl hydrogenphosphate (3.5 mg, 0.01 mmol, 10 mol %), the 

Hantzsch ester (32.3 mg, 0.12 mmol, 1.2 equiv), 5Å  molecular sieves (30 mg), epoxide 

8 (26.6 mg, 0.1 mmol), and dichloromethane (2 mL). The mixture was stirred at room 

temperature overnight and then directly purified by silica gel flash column 

chromatography (eluent: hexanes/EtOAc = 40:1) to afford the addition product 9 as a 

white solid (8.0 mg, 30% yield) and the rearrangement product 2a as a white solid 

(16.2 mg, 61% yield). 

Product 9: 

1H NMR (400 MHz, CDCl3) δ 9.95 (s, 1H), 7.41-7.38 (m, 2H), 7.31-7.28 (m, 2H), 

7.24-7.20 (m, 1H), 7.16-7.12 (m, 1H), 7.02 (dd, J = 7.6, 1.6 Hz, 1H), 6.96 (dd, J = 8.0, 1.2 

Hz, 1H), 6.74 (td, J = 7.2, 1.2 Hz, 1H), 4.03 (s, 1H), 2.20 (s, 1H), 2.04-1.94 (m, 1H), 

1.91-1.74 (m, 4H), 1.72-1.59 (m, 3H) ppm. 

13C NMR (100 MHz, CDCl3) δ 155.0, 140.8, 133.0, 129.1, 128.7, 128.5, 127.1, 127.0, 119.6, 

118.3, 85.5, 62.5, 41.7, 37.7, 23.6, 23.4 ppm. 

IR (ATR) 3532, 3073, 2950, 2863, 1585, 1489, 1450, 1409, 1248, 1088 cm-1.  

HRMS (CI+) Calcd for C18H20O2+ [M+]: 268.1463, found: 268.1469. 
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VI. Determination of the Product Structure 

 

The structures of products 2g and 2d’ were determined by X-ray diffraction (shown 

below). The X-ray data have been deposited at the Cambridge Crystallographic Data 

Center (2g: CCDC 1953407; 2d’: 1953408). The stereochemistry of other products was 

assumed by analogy. 

 

  

 

Table S1. Crystal data and structure refinement for 2g. 

Identification code 2g 

Empirical formula C19H18O4 

Formula weight 310.33 

Temperature/K 100.01(10) 

Crystal system monoclinic 

Space group P21/n 

a/Å 9.80247(12) 

b/Å 11.19820(13) 

c/Å 13.41926(16) 

α/° 90 

β/° 99.8672(11) 

γ/° 90 
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Volume/Å3 1451.24(3) 

Z 4 

ρcalcg/cm3 1.420 

μ/mm-1 0.809 

F(000) 656.0 

Crystal size/mm3 0.18 × 0.12 × 0.1 

Radiation CuKα (λ = 1.54184) 

2Θ range for data collection/° 10.352 to 134.97 

Index ranges -11 ≤ h ≤ 11, -13 ≤ k ≤ 11, -11 ≤ l ≤ 16 

Reflections collected 7700 

Independent reflections 2599 [Rint = 0.0145, Rsigma = 0.0150] 

Data/restraints/parameters 2599/0/209 

Goodness-of-fit on F2 1.026 

Final R indexes [I>=2σ (I)] R1 = 0.0328, wR2 = 0.0824 

Final R indexes [all data] R1 = 0.0347, wR2 = 0.0837 

Largest diff. peak/hole / e Å-3 0.29/-0.26 

 

 

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

Parameters (Å2×103) for 2g. Ueq is defined as 1/3 of the trace of the orthogonalised 

UIJ tensor. 

Atom x y z U(eq) 

O1 657.9(8) 1237.0(7) 661.4(6) 14.69(19) 

O2 1827.6(8) -556.5(7) 627.6(6) 16.2(2) 

O3 6218.7(9) -1377.9(8) 4302.4(6) 20.2(2) 

O4 7463.4(9) -1937.2(8) 3059.8(7) 22.1(2) 

C1 1417.3(12) 282.5(10) 1286.9(8) 13.9(2) 

C2 2725.0(12) 946.8(10) 1860.6(8) 13.3(2) 

C3 2916.1(12) 1858.5(10) 1055.0(8) 13.5(2) 

C4 1658.0(12) 1999.7(10) 414.5(9) 14.1(2) 

C5 1449.4(13) 2817.9(11) -365.4(9) 17.2(3) 

C6 2581.3(13) 3523.4(11) -492.8(9) 18.3(3) 

C7 3846.9(13) 3408.1(11) 147.3(9) 17.7(3) 

C8 4027.9(12) 2573.3(10) 933.2(9) 15.9(3) 

C9 448.9(12) -262.1(10) 1927.6(9) 16.3(3) 

C10 59.1(12) 580.2(11) 2723.6(9) 17.5(3) 

C11 1359.6(13) 1064.5(11) 3385.0(9) 17.7(3) 

C12 2305.0(12) 1684.0(10) 2749.5(9) 14.8(3) 

C13 3982.6(12) 138.9(10) 2167.5(9) 14.2(2) 

C14 4420.8(12) -224.3(10) 3176.5(9) 14.7(2) 

C15 5579.9(12) -937.0(10) 3375.0(9) 15.3(3) 
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C16 6324.3(12) -1273.6(10) 2636.5(9) 16.6(3) 

C17 5929.4(13) -933.1(11) 1645.8(9) 19.3(3) 

C18 4740.7(13) -226.5(11) 1428.2(9) 17.1(3) 

C19 7269.6(14) -2152.0(14) 4068.7(10) 27.7(3) 

  

Table S3. Anisotropic Displacement Parameters (Å2×103) for 2g. The Anisotropic 

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

Atom U11 U22 U33 U23 U13 U12 

O1 13.5(4) 14.4(4) 15.6(4) 2.3(3) 0.9(3) -0.5(3) 

O2 16.2(4) 15.7(4) 16.2(4) -4.6(3) 1.4(3) -0.7(3) 

O3 19.1(4) 24.4(5) 16.4(4) 4.7(3) 0.8(3) 4.7(4) 

O4 19.2(5) 25.7(5) 21.2(5) 5.4(4) 2.6(4) 8.0(4) 

C1 15.0(6) 12.5(5) 13.7(6) 0.5(4) 1.3(4) 1.5(4) 

C2 13.9(6) 13.2(5) 12.7(5) -0.3(4) 2.4(4) -0.7(4) 

C3 16.6(6) 11.9(5) 12.6(5) -1.7(4) 4.0(4) 1.6(4) 

C4 15.8(6) 12.3(5) 15.3(6) -2.0(4) 5.4(4) -0.1(4) 

C5 18.7(6) 16.5(6) 16.2(6) 0.3(5) 2.7(5) 4.1(5) 

C6 25.1(7) 13.4(6) 18.3(6) 2.8(5) 9.1(5) 4.3(5) 

C7 20.6(6) 13.4(6) 21.4(6) -1.4(5) 9.9(5) -1.0(5) 

C8 15.8(6) 15.0(6) 17.5(6) -2.5(5) 4.0(4) 0.6(5) 

C9 15.8(6) 14.7(6) 18.3(6) 1.1(5) 2.6(5) -2.0(4) 

C10 16.5(6) 18.6(6) 18.6(6) 1.9(5) 6.0(5) 0.9(5) 

C11 20.1(6) 19.7(6) 14.3(6) -0.6(5) 5.3(5) 1.8(5) 

C12 16.8(6) 13.6(6) 13.8(6) -1.1(4) 1.8(4) 1.1(4) 

C13 14.1(6) 12.0(5) 16.0(6) -0.7(4) 1.3(4) -2.3(4) 

C14 14.7(6) 15.0(6) 14.8(6) -1.2(4) 3.2(4) -2.6(4) 

C15 15.7(6) 14.6(6) 14.4(6) 1.6(4) -0.9(4) -3.9(4) 

C16 14.3(6) 13.5(5) 21.3(6) 0.1(5) 1.2(5) 0.5(4) 

C17 21.0(6) 19.8(6) 18.1(6) -0.5(5) 6.2(5) 3.4(5) 

C18 19.5(6) 17.7(6) 13.9(6) 0.7(5) 2.2(5) 1.4(5) 

C19 22.2(7) 39.6(8) 21.0(7) 7.4(6) 2.9(5) 11.1(6) 

 

Table S4. Bond Lengths for 2g. 

Atom Atom Length/Å   Atom Atom Length/Å 

O1 C1 1.4788(13)   C4 C5 1.3796(17) 

O1 C4 1.3826(14)   C5 C6 1.3963(18) 

O2 C1 1.3961(14)   C6 C7 1.3887(18) 

O3 C15 1.3848(14)   C7 C8 1.3977(17) 
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O3 C19 1.4219(16)   C9 C10 1.5221(16) 

O4 C16 1.3799(15)   C10 C11 1.5229(17) 

O4 C19 1.4195(16)   C11 C12 1.5291(16) 

C1 C2 1.5655(15)   C13 C14 1.4085(17) 

C1 C9 1.5140(16)   C13 C18 1.3988(17) 

C2 C3 1.5218(16)   C14 C15 1.3767(17) 

C2 C12 1.5627(15)   C15 C16 1.3800(17) 

C2 C13 1.5276(16)   C16 C17 1.3734(18) 

C3 C4 1.3860(17)   C17 C18 1.3973(17) 

C3 C8 1.3843(17)         

  

Table S5. Bond Angles for 2g. 

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

C4 O1 C1 105.89(8)   C4 C5 C6 116.81(11) 

C15 O3 C19 104.61(9)   C7 C6 C5 121.07(11) 

C16 O4 C19 104.64(9)   C6 C7 C8 120.89(11) 

O1 C1 C2 103.05(8)   C3 C8 C7 118.37(11) 

O1 C1 C9 108.05(9)   C1 C9 C10 113.97(10) 

O2 C1 O1 107.36(9)   C9 C10 C11 110.12(10) 

O2 C1 C2 109.32(9)   C10 C11 C12 111.31(10) 

O2 C1 C9 111.44(9)   C11 C12 C2 116.75(10) 

C9 C1 C2 116.89(9)   C14 C13 C2 121.95(10) 

C3 C2 C1 99.17(9)   C18 C13 C2 118.97(10) 

C3 C2 C12 105.57(9)   C18 C13 C14 119.06(11) 

C3 C2 C13 113.39(9)   C15 C14 C13 117.32(11) 

C12 C2 C1 109.01(9)   C14 C15 O3 127.71(11) 

C13 C2 C1 113.96(9)   C14 C15 C16 122.68(11) 

C13 C2 C12 114.40(9)   C16 C15 O3 109.56(10) 

C4 C3 C2 108.20(10)   O4 C16 C15 109.98(10) 

C8 C3 C2 131.84(11)   C17 C16 O4 128.46(11) 

C8 C3 C4 119.71(11)   C17 C16 C15 121.55(11) 

O1 C4 C3 111.90(10)   C16 C17 C18 116.50(11) 

C5 C4 O1 124.96(11)   C17 C18 C13 122.87(11) 

C5 C4 C3 123.14(11)   O4 C19 O3 109.12(10) 
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Table S6. Torsion Angles for 2g. 

A B C D Angle/˚   A B C D Angle/˚ 

O1 C1 C2 C3 -32.30(10)   C4 C3 C8 C7 -1.14(17) 

O1 C1 C2 C12 77.78(10)   C4 C5 C6 C7 -0.72(17) 

O1 C1 C2 C13 -153.08(9)   C5 C6 C7 C8 0.59(18) 

O1 C1 C9 C10 -67.11(12)   C6 C7 C8 C3 0.36(17) 

O1 C4 C5 C6 179.26(10)   C8 C3 C4 O1 -178.39(10) 

O2 C1 C2 C3 81.65(10)   C8 C3 C4 C5 1.04(17) 

O2 C1 C2 C12 -168.27(9)   C9 C1 C2 C3 -150.61(10) 

O2 C1 C2 C13 -39.13(12)   C9 C1 C2 C12 -40.53(13) 

O2 C1 C9 C10 175.17(9)   C9 C1 C2 C13 88.61(12) 

O3 C15 C16 O4 -0.11(13)   C9 C10 C11 C12 56.39(13) 

O3 C15 C16 C17 -178.74(11)   C10 C11 C12 C2 -53.67(14) 

O4 C16 C17 C18 -178.13(11)   C12 C2 C3 C4 -90.40(11) 

C1 O1 C4 C3 -18.87(12)   C12 C2 C3 C8 83.70(14) 

C1 O1 C4 C5 161.72(11)   C12 C2 C13 C14 20.68(15) 

C1 C2 C3 C4 22.41(11)   C12 C2 C13 C18 -157.72(10) 

C1 C2 C3 C8 -163.49(12)   C13 C2 C3 C4 143.61(10) 

C1 C2 C12 C11 43.61(13)   C13 C2 C3 C8 -42.29(17) 

C1 C2 C13 C14 -105.70(12)   C13 C2 C12 C11 -85.30(12) 

C1 C2 C13 C18 75.90(13)   C13 C14 C15 O3 178.38(11) 

C1 C9 C10 C11 -54.69(13)   C13 C14 C15 C16 1.54(17) 

C2 C1 C9 C10 48.46(14)   C14 C13 C18 C17 -0.54(18) 

C2 C3 C4 O1 -3.45(13)   C14 C15 C16 O4 177.23(10) 

C2 C3 C4 C5 175.98(10)   C14 C15 C16 C17 -1.40(19) 

C2 C3 C8 C7 -174.69(11)   C15 O3 C19 O4 14.20(14) 

C2 C13 C14 C15 -178.98(10)   C15 C16 C17 C18 0.23(18) 

C2 C13 C18 C17 177.91(11)   C16 O4 C19 O3 -14.27(14) 

C3 C2 C12 C11 149.33(10)   C16 C17 C18 C13 0.71(19) 

C3 C2 C13 C14 141.83(11)   C18 C13 C14 C15 -0.58(16) 

C3 C2 C13 C18 -36.57(14)   C19 O3 C15 C14 174.21(12) 

C3 C4 C5 C6 -0.09(17)   C19 O3 C15 C16 -8.62(13) 

C4 O1 C1 O2 -83.06(10)   C19 O4 C16 C15 8.81(13) 

C4 O1 C1 C2 32.30(10)   C19 O4 C16 C17 -172.68(13) 

C4 O1 C1 C9 156.63(9)             
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Table S7. Hydrogen Atom Coordinates (Å×104) and Isotropic Displacement Parameters 

(Å2×103) for 2g. 

Atom x y z U(eq) 

H2 1124 -857 271 24 

H5 577 2897 -795 21 

H6 2484 4092 -1026 22 

H7 4600 3903 50 21 

H8 4893 2498 1373 19 

H9A 894 -981 2270 20 

H9B -407 -523 1478 20 

H10A -510 148 3149 21 

H10B -498 1251 2388 21 

H11A 1868 399 3768 21 

H11B 1094 1640 3878 21 

H12A 3163 1927 3206 18 

H12B 1838 2423 2464 18 

H14 3936 13 3699 18 

H17 6438 -1166 1135 23 

H18 4434 16 748 21 

H19A 8146 -2006 4541 33 

H19B 6996 -2994 4143 33 

Table S8. Crystal data and structure refinement for 2d'. 

Identification code 2d' 

Empirical formula C18H16O2 

Formula weight 264.31 

Temperature/K 100.01(10) 

Crystal system monoclinic 

Space group P21 

a/Å 6.39310(10) 

b/Å 6.92800(10) 

c/Å 14.7854(2) 

α/° 90 

β/° 91.674(2) 

γ/° 90 

Volume/Å3 654.587(17) 

Z 2 
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ρcalcg/cm3 1.341 

μ/mm-1 0.683 

F(000) 280.0 

Crystal size/mm3 0.3 × 0.25 × 0.12 

Radiation CuKα (λ = 1.54184) 

2Θ range for data collection/° 13.858 to 134.978 

Index ranges -5 ≤ h ≤ 7, -8 ≤ k ≤ 7, -17 ≤ l ≤ 15 

Reflections collected 3382 

Independent reflections 2041 [Rint = 0.0097, Rsigma = 0.0128] 

Data/restraints/parameters 2041/1/181 

Goodness-of-fit on F2 1.018 

Final R indexes [I>=2σ (I)] R1 = 0.0246, wR2 = 0.0644 

Final R indexes [all data] R1 = 0.0248, wR2 = 0.0645 

Largest diff. peak/hole / e Å-3 0.20/-0.15 

Flack parameter 0.12(5) 

 

 

Table S9. Fractional Atomic Coordinates (×104) and Equivalent Isotropic Displacement 

Parameters (Å2×103) for 2d'. Ueq is defined as 1/3 of the trace of the orthogonalised 

UIJ tensor. 

Atom x y z U(eq) 

O1 12.9(17) 4907.8(18) 1846.3(7) 15.6(3) 

O2 96.0(17) 5327.2(19) 3401.5(8) 17.8(3) 

C1 1061(2) 4309(3) 2673.4(10) 13.1(3) 

C2 3392(2) 5006(2) 2638.8(10) 12.0(3) 

C3 4924(2) 3317(3) 2772.2(10) 14.5(3) 

C4 4417(3) 1652(3) 2121.4(11) 17.7(4) 

C5 2084(3) 1080(3) 2096.0(13) 25.0(4) 

C6 804(3) 2164(3) 2792.0(12) 18.4(4) 

C11 1436(2) 5873(2) 1322.7(11) 13.7(3) 

C12 3430(2) 5941(2) 1713.8(10) 12.7(3) 

C13 5025(2) 6854(3) 1270.5(10) 14.7(3) 

C14 4575(3) 7709(3) 430.0(11) 17.4(4) 

C15 2558(3) 7621(3) 50.2(10) 18.6(4) 

C16 942(3) 6691(3) 491.1(11) 17.5(4) 

C21 1546(2) 6569(2) 3788.0(11) 14.4(3) 

C22 3491(2) 6468(2) 3393.8(10) 12.6(3) 

C23 5112(2) 7631(3) 3715.2(10) 14.7(3) 

C24 4759(3) 8869(3) 4436.6(11) 16.9(4) 

C25 2799(3) 8928(3) 4829.0(11) 18.1(4) 

C26 1150(2) 7775(3) 4505.9(11) 17.2(3) 
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Table S10. Anisotropic Displacement Parameters (Å2×103) for 2d'. The Anisotropic 

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

Atom U11 U22 U33 U23 U13 U12 

O1 12.0(5) 19.2(7) 15.5(5) 4.3(5) -2.3(4) -0.4(4) 

O2 13.3(5) 22.0(7) 18.3(6) -7.0(5) 3.3(4) -3.3(5) 

C1 12.1(7) 14.8(8) 12.5(7) -1.3(6) -0.5(6) 1.2(6) 

C2 10.9(7) 11.9(8) 13.1(7) -1.5(6) -0.2(5) -1.2(6) 

C3 12.7(7) 14.8(8) 16.0(7) 1.2(7) -0.5(5) 1.4(6) 

C4 23.6(8) 13.4(9) 16.4(8) -1.9(7) 2.6(6) 3.2(7) 

C5 22.6(9) 16.1(9) 35.9(10) -9.0(8) -6.9(7) 2.9(7) 

C6 15.2(8) 15.2(9) 24.7(8) 2.6(7) -1.5(6) -1.6(6) 

C11 15.2(7) 10.4(8) 15.5(7) -1.7(6) 0.4(6) 1.9(6) 

C12 15.5(7) 10.7(8) 11.7(7) -3.1(6) -0.6(5) 3.2(6) 

C13 15.7(7) 14.0(8) 14.6(7) -1.5(6) 1.3(6) 0.9(6) 

C14 21.7(8) 14.3(8) 16.6(7) -0.4(7) 5.6(6) 0.9(7) 

C15 27.3(9) 15.2(9) 13.3(7) 3.1(7) 0.4(6) 4.1(7) 

C16 18.9(8) 17.2(9) 16.4(8) -1.1(7) -3.3(6) 4.1(7) 

C21 14.3(7) 14.0(8) 14.8(7) 2.0(6) -1.8(6) 0.1(6) 

C22 15.2(7) 12.2(8) 10.3(7) 2.5(6) -0.8(5) 2.4(6) 

C23 14.1(7) 14.6(8) 15.2(7) 2.4(6) -1.2(6) 1.0(6) 

C24 20.0(8) 15.1(9) 15.2(7) -0.1(6) -4.5(6) -1.8(6) 

C25 23.5(8) 15.8(9) 14.9(7) -0.8(6) -2.1(6) 3.7(7) 

C26 16.9(8) 19.3(9) 15.3(7) -1.5(7) 1.1(6) 3.7(7) 

  

Table S11. Bond Lengths for 2d'. 

Atom Atom Length/Å   Atom Atom Length/Å 

O1 C1 1.4384(19)   C11 C12 1.385(2) 

O1 C11 1.384(2)   C11 C16 1.382(2) 

O2 C1 1.4409(19)   C12 C13 1.382(2) 

O2 C21 1.377(2)   C13 C14 1.399(2) 

C1 C2 1.569(2)   C14 C15 1.392(2) 

C1 C6 1.506(3)   C15 C16 1.395(2) 

C2 C3 1.535(2)   C21 C22 1.390(2) 

C2 C12 1.514(2)   C21 C26 1.380(2) 

C2 C22 1.507(2)   C22 C23 1.386(2) 

C3 C4 1.531(2)   C23 C24 1.392(2) 

C4 C5 1.543(2)   C24 C25 1.397(2) 

C5 C6 1.530(2)   C25 C26 1.395(2) 
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Table S12. Bond Angles for 2d'. 

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

C11 O1 C1 108.50(11)   C16 C11 O1 124.00(14) 

C21 O2 C1 108.55(12)   C16 C11 C12 122.73(15) 

O1 C1 O2 107.14(12)   C11 C12 C2 108.88(13) 

O1 C1 C2 107.64(12)   C13 C12 C2 130.99(14) 

O1 C1 C6 109.50(13)   C13 C12 C11 120.05(15) 

O2 C1 C2 107.55(12)   C12 C13 C14 118.66(14) 

O2 C1 C6 110.21(14)   C15 C14 C13 120.25(15) 

C6 C1 C2 114.51(14)   C14 C15 C16 121.42(15) 

C3 C2 C1 111.36(14)   C11 C16 C15 116.89(15) 

C12 C2 C1 101.62(12)   O2 C21 C22 113.21(14) 

C12 C2 C3 114.53(13)   O2 C21 C26 124.14(14) 

C22 C2 C1 101.66(12)   C26 C21 C22 122.64(15) 

C22 C2 C3 113.86(12)   C21 C22 C2 109.01(13) 

C22 C2 C12 112.33(14)   C23 C22 C2 131.24(14) 

C4 C3 C2 111.78(13)   C23 C22 C21 119.75(15) 

C3 C4 C5 113.31(14)   C22 C23 C24 118.96(15) 

C6 C5 C4 113.13(14)   C23 C24 C25 120.26(15) 

C1 C6 C5 110.11(15)   C26 C25 C24 121.25(15) 

O1 C11 C12 113.27(13)   C21 C26 C25 117.13(15) 

  

Table S13. Torsion Angles for 2d'. 

A B C D Angle/˚   A B C D Angle/˚ 

O1 C1 C2 C3 -124.17(14)   C3 C4 C5 C6 -5.5(2) 

O1 C1 C2 C12 -1.79(16)   C4 C5 C6 C1 55.05(19) 

O1 C1 C2 C22 114.22(13)   C6 C1 C2 C3 -2.17(19) 

O1 C1 C6 C5 70.20(16)   C6 C1 C2 C12 120.22(15) 

O1 C11 C12 C2 -3.09(19)   C6 C1 C2 C22 -123.77(15) 

O1 C11 C12 C13 179.87(15)   C11 O1 C1 O2 115.56(13) 

O1 C11 C16 C15 179.75(16)   C11 O1 C1 C2 0.14(17) 

O2 C1 C2 C3 120.68(14)   C11 O1 C1 C6 -124.92(14) 

O2 C1 C2 C12 -116.94(13)   C11 C12 C13 C14 0.5(2) 

O2 C1 C2 C22 -0.93(16)   C12 C2 C3 C4 -62.45(18) 

O2 C1 C6 C5 -172.18(12)   C12 C2 C22 C21 108.08(15) 

O2 C21 C22 C2 0.66(18)   C12 C2 C22 C23 -71.5(2) 

O2 C21 C22 C23 -179.72(14)   C12 C11 C16 C15 -0.3(2) 

O2 C21 C26 C25 179.04(15)   C12 C13 C14 C15 -0.5(2) 

C1 O1 C11 C12 1.84(18)   C13 C14 C15 C16 0.1(3) 
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C1 O1 C11 C16 -178.23(15)   C14 C15 C16 C11 0.3(3) 

C1 O2 C21 C22 -1.30(18)   C16 C11 C12 C2 176.98(15) 

C1 O2 C21 C26 179.92(15)   C16 C11 C12 C13 -0.1(3) 

C1 C2 C3 C4 52.15(17)   C21 O2 C1 O1 -114.12(13) 

C1 C2 C12 C11 2.85(17)   C21 O2 C1 C2 1.36(17) 

C1 C2 C12 C13 179.45(18)   C21 O2 C1 C6 126.81(14) 

C1 C2 C22 C21 0.20(16)   C21 C22 C23 C24 0.6(2) 

C1 C2 C22 C23 -179.36(16)   C22 C2 C3 C4 166.36(13) 

C2 C1 C6 C5 -50.78(18)   C22 C2 C12 C11 -105.06(15) 

C2 C3 C4 C5 -48.33(19)   C22 C2 C12 C13 71.5(2) 

C2 C12 C13 C14 -175.82(16)   C22 C21 C26 C25 0.4(2) 

C2 C22 C23 C24 -179.85(16)   C22 C23 C24 C25 0.2(2) 

C3 C2 C12 C11 123.02(15)   C23 C24 C25 C26 -0.7(3) 

C3 C2 C12 C13 -60.4(2)   C24 C25 C26 C21 0.4(2) 

C3 C2 C22 C21 -119.66(14)   C26 C21 C22 C2 179.46(15) 

C3 C2 C22 C23 60.8(2)   C26 C21 C22 C23 -0.9(2) 

Table S14. Hydrogen Atom Coordinates (Å×104) and Isotropic Displacement Parameters 

(Å2×103) for 2d'. 

Atom x y z U(eq) 

H3A 6366 3776 2673 17 

H3B 4863 2846 3403 17 

H4A 5266 515 2304 21 

H4B 4822 2028 1505 21 

H5A 1482 1340 1484 30 

H5B 1969 -324 2209 30 

H6A -692 1815 2715 22 

H6B 1279 1788 3410 22 

H13 6400 6901 1531 18 

H14 5649 8352 117 21 

H15 2277 8206 -521 22 

H16 -433 6624 232 21 

H23 6444 7584 3447 18 

H24 5855 9676 4663 20 

H25 2584 9769 5325 22 

H26 -187 7819 4769 21 
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Current Data Parameters
NAME           M-89B-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190715
Time 22.44
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 144
DW 60.800 usec
DE 6.00 usec
TE 295.7 K
D1 1.00000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 1H
P1 15.80 usec
PL1 -1.00 dB
PL1W 12.17476940 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 32768
SF 400.1300127 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME         M-89B-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190715
Time 22.51
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 40
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 90.5
DW 20.800 usec
DE 6.00 usec
TE 296.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 13C
P1 8.60 usec
PL1 -3.00 dB
PL1W 60.64365387 W
SFO1 100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.39 dB
PL13 18.00 dB
PL2W 12.17476940 W
PL12W 0.35193357 W
PL13W 0.15327126 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768
SF 100.6127758 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME           M-73A-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190711
Time 23.16
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 82.92
DW 62.400 usec
DE 6.50 usec
TE 295.4 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 400.1300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME         M-73A-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190711
Time 23.19
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 40
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 296.2 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 100.6127739 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME           M-104-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190808
Time 22.33
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 34.77
DW 62.400 usec
DE 6.50 usec
TE 296.7 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 400.1300075 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME         M-104-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190808
Time 22.36
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 40
DS 0
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 100.6127758 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME           M-103-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190725
Time 13.52
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 4
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 101
DW 60.800 usec
DE 6.00 usec
TE 294.1 K
D1 1.00000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 1H
P1 15.80 usec
PL1 -1.00 dB
PL1W 12.17476940 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 32768
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         M-103-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190725
Time 13.58
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 40
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 80.6
DW 20.800 usec
DE 6.00 usec
TE 294.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 13C
P1 8.60 usec
PL1 -3.00 dB
PL1W 60.64365387 W
SFO1 100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.39 dB
PL13 18.00 dB
PL2W 12.17476940 W
PL12W 0.35193357 W
PL13W 0.15327126 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768
SF 100.6127744 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME           M-si-SMe
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190816
Time 21.37
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 4
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 28.5
DW 60.800 usec
DE 6.00 usec
TE 294.6 K
D1 1.00000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 1H
P1 15.80 usec
PL1 -1.00 dB
PL1W 12.17476940 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 32768
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         M-si-SMe_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190816
Time 21.40
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 40
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 90.5
DW 20.800 usec
DE 6.00 usec
TE 295.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 13C
P1 8.60 usec
PL1 -3.00 dB
PL1W 60.64365387 W
SFO1 100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.39 dB
PL13 18.00 dB
PL2W 12.17476940 W
PL12W 0.35193357 W
PL13W 0.15327126 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768
SF 100.6127825 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME              M-87B
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190719
Time 16.31
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 8
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 295.6 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 400.1300103 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME         M-si-Fsm_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190817
Time 19.32
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 120
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 295.8 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 100.6127762 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME            M-87B_F
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190719
Time 16.37
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgflqn
TD 131072
SOLVENT CDCl3
NS 10
DS 0
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 196.92
DW 5.600 usec
DE 6.50 usec
TE 295.7 K
D1 1.00000000 sec
TD0 1

======== CHANNEL f1 ========
SFO1 376.4607164 MHz
NUC1 19F
P1 14.70 usec
PLW1 15.99600029 W

F2 - Processing parameters
SI 65536
SF 376.4983660 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME           M-si-pip
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190816
Time 19.51
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 4
DS 9
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 27.78
DW 62.400 usec
DE 6.50 usec
TE 295.6 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 400.1300099 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME         M-si-pip_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190816
Time 19.53
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 40
DS 0
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 9.70 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 100.6127774 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME      M-si-nap_true
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190816
Time 21.43
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 4
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 64
DW 60.800 usec
DE 6.00 usec
TE 294.7 K
D1 1.00000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 1H
P1 15.80 usec
PL1 -1.00 dB
PL1W 12.17476940 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 32768
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         M-si-nap_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190816
Time 21.46
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 40
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 90.5
DW 20.800 usec
DE 6.00 usec
TE 295.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 13C
P1 8.60 usec
PL1 -3.00 dB
PL1W 60.64365387 W
SFO1 100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.39 dB
PL13 18.00 dB
PL2W 12.17476940 W
PL12W 0.35193357 W
PL13W 0.15327126 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768
SF 100.6127774 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME            M-86-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190712
Time 14.10
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 27.78
DW 62.400 usec
DE 6.50 usec
TE 295.3 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 400.1300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME          M-86-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190712
Time 14.15
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 50
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 296.2 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 100.6127787 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME            M-77-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190621
Time 21.09
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 13
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 295.1 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 400.1300035 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME          M-77-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190621
Time 21.17
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 43
DS 0
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 9.70 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 100.6127752 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME            M-92-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190717
Time 14.30
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 8
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 296.0 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 400.1300103 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME          M-92-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190717
Time 14.33
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 40
DS 0
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 100.6127736 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME           M-110-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190808
Time 22.39
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 31.55
DW 62.400 usec
DE 6.50 usec
TE 296.7 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 400.1300101 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME         M-110-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190808
Time 22.42
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 40
DS 0
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 100.6127817 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME     M-pj3-2-thiophenyl-sm-3-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200213
Time 18.05
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 8
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 294.3 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 400.1300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME     M-pj3-2-thiophenyl-sm-3-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200213
Time 18.12
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 40
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 295.1 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 100.6127746 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME           lxg-4175
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190712
Time 19.26
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 3
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 19.7
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 14.50 usec
PLW1 11.99499989 W

F2 - Processing parameters
SI 65536
SF 400.1300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME           lxg-4175
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190712
Time 19.30
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 53
DS 0
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 9.70 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 100.6127864 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

S-66

Matthew Wong
印章



9 8 7 6 5 4 3 2 1 ppm
1
.
4
0
3

1
.
4
1
7

1
.
6
1
7

1
.
6
3
2

1
.
6
4
7

1
.
6
6
2

1
.
6
7
8

1
.
6
9
9

1
.
7
1
3

1
.
7
3
0

1
.
7
4
5

1
.
7
5
9

1
.
9
4
6

1
.
9
6
1

1
.
9
9
6

2
.
0
3
3

2
.
0
6
8

2
.
0
8
4

2
.
4
3
1

2
.
4
4
1

2
.
4
5
7

2
.
4
6
7

2
.
4
7
7

2
.
4
9
3

2
.
5
0
3

3
.
1
5
2

3
.
7
1
0

6
.
7
6
8

6
.
7
7
3

6
.
7
7
8

6
.
7
8
9

6
.
7
9
3

6
.
8
0
9

6
.
8
1
4

6
.
8
4
5

6
.
8
5
8

6
.
8
7
8

6
.
9
2
0

6
.
9
3
8

6
.
9
5
7

7
.
0
0
9

7
.
0
2
5

7
.
1
9
1

7
.
1
9
4

7
.
2
1
0

7
.
2
1
4

7
.
2
1
6

7
.
2
2
9

7
.
2
3
7

7
.
2
5
7

0.
98

3.
01

2.
96

1.
01

0.
84

3.
00

2.
00

1.
97

1.
00

1.
00

2.
03

Current Data Parameters
NAME          lxg-4179C
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190725
Time 18.47
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 22.47
DW 62.400 usec
DE 6.50 usec
TE 295.2 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 400.1300224 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME          lxg-4179C
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190725
Time 18.50
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 31
DS 0
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 9.70 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 100.6127864 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME          M-107A-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190817
Time 19.37
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 196.92
DW 62.400 usec
DE 6.50 usec
TE 294.9 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 400.1300100 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME        M-107A-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190817
Time 19.49
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 200
DS 0
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 9.70 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 100.6127715 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME           M-106-pr
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190817
Time 18.40
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 4
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 64
DW 60.800 usec
DE 6.00 usec
TE 295.1 K
D1 1.00000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 1H
P1 15.80 usec
PL1 -1.00 dB
PL1W 12.17476940 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 32768
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     M-pj3-sm-resi_13C
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200210
Time 22.41
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 656
DS 0
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 100.6127722 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME        M-127-minor
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190827
Time 23.04
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 25.32
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 400.1300101 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME      M-127-minor_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190827
Time 23.17
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 10
DS 0
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 9.70 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 100.6127828 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME          M-88-2-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190710
Time 22.36
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 8
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 64
DW 60.800 usec
DE 6.00 usec
TE 295.0 K
D1 1.00000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 1H
P1 15.80 usec
PL1 -1.00 dB
PL1W 12.17476940 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 32768
SF 400.1300054 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME        M-88-2-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190710
Time 22.46
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 45
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 80.6
DW 20.800 usec
DE 6.00 usec
TE 295.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 13C
P1 8.60 usec
PL1 -3.00 dB
PL1W 60.64365387 W
SFO1 100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.39 dB
PL13 18.00 dB
PL2W 12.17476940 W
PL12W 0.35193357 W
PL13W 0.15327126 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768
SF 100.6127848 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME           M-88B-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190725
Time 19.48
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 4
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 28.5
DW 60.800 usec
DE 6.00 usec
TE 294.0 K
D1 1.00000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 1H
P1 15.80 usec
PL1 -1.00 dB
PL1W 12.17476940 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 32768
SF 400.1300112 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME         M-88B-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190725
Time 19.51
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 40
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 90.5
DW 20.800 usec
DE 6.00 usec
TE 294.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 13C
P1 8.60 usec
PL1 -3.00 dB
PL1W 60.64365387 W
SFO1 100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.39 dB
PL13 18.00 dB
PL2W 12.17476940 W
PL12W 0.35193357 W
PL13W 0.15327126 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768
SF 100.6127809 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME            M-98B_F
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190817
Time 18.36
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zgflqn
TD 131072
SOLVENT CDCl3
NS 6
DS 0
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 812
DW 5.600 usec
DE 6.00 usec
TE 295.1 K
D1 1.00000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 19F
P1 19.50 usec
PL1 -4.00 dB
PL1W 16.97275162 W
SFO1 376.4607164 MHz

F2 - Processing parameters
SI 65536
SF 376.4983660 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME          M-107C-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190728
Time 23.54
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 4
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 25.4
DW 60.800 usec
DE 6.00 usec
TE 296.3 K
D1 1.00000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 1H
P1 15.80 usec
PL1 -1.00 dB
PL1W 12.17476940 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 32768
SF 400.1300029 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME        M-107B-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190807
Time 22.41
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 40
DS 0
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 9.70 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 100.6127825 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME          lxg-4179D
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190714
Time 14.10
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 3
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 294.6 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 400.1300269 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

S-82

Matthew Wong
印章



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

2
0
.
9
1
3

2
1
.
1
6
4

3
3
.
8
8
7

3
4
.
0
0
8

5
5
.
9
6
9

7
6
.
6
8
1

7
6
.
9
9
8

7
7
.
3
1
6

1
1
0
.
4
9
1

1
1
1
.
2
6
6

1
2
1
.
2
5
3

1
2
4
.
4
5
3

1
2
6
.
1
6
2

1
2
6
.
2
6
0

1
2
6
.
7
7
5

1
2
7
.
3
1
5

1
2
7
.
6
5
5

1
2
7
.
9
0
6

1
2
8
.
2
0
9

1
2
8
.
7
2
7

1
3
2
.
4
6
7

1
3
3
.
0
4
3

1
3
4
.
8
0
0

1
3
8
.
0
0
6

1
5
7
.
2
6
3

Current Data Parameters
NAME          lxg-4179D
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190714
Time 14.13
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 69
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 295.4 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 100.6127799 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME            M-90-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190717
Time 14.23
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 27.78
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 400.1300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME          M-90-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190717
Time 14.27
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 40
DS 0
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 100.6127795 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME      M-88A-pr_true
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190715
Time 22.55
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 6
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9845889 sec
RG 228
DW 60.800 usec
DE 6.00 usec
TE 295.8 K
D1 1.00000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 1H
P1 15.80 usec
PL1 -1.00 dB
PL1W 12.17476940 W
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 32768
SF 400.1300158 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME         M-si-OMe_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190817
Time 19.23
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 100
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 295.8 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 100.6127736 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME           M-93B-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190719
Time 21.16
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 8
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 296.1 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         M-93B-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190719
Time 21.18
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 40
DS 0
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 100.6127853 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME           M-113-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190812
Time 22.35
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 5
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 295.7 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 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME         M-113-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190812
Time 22.38
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 50
DS 0
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 9.70 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 100.6127875 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME     M-pj3-2-thiophenyl-TM-pr
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200213
Time 23.31
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 5
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 296.0 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 400.1300097 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME     M-pj3-2-thiophenyl-TM-pr_C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200213
Time 23.35
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 12
DS 0
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 9.70 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 100.6127821 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME           lxg-4187
EXPNO 13
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190723
Time 19.42
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 295.6 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 400.1300296 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

S-94

Matthew Wong
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Current Data Parameters
NAME           lxg-4187
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190723
Time 19.38
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 56
DS 0
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 9.70 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 100.6127795 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

S-95
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Current Data Parameters
NAME           lxg-5007
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190801
Time 21.35
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 25.32
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 14.50 usec
PLW1 11.99499989 W

F2 - Processing parameters
SI 65536
SF 400.1300161 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME           lxg-5007
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190801
Time 21.37
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 32
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 296.2 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 100.6127842 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME          lxg-5030B
EXPNO 15
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190802
Time 22.12
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 142.88
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 14.50 usec
PLW1 11.99499989 W

F2 - Processing parameters
SI 65536
SF 400.1300127 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME          lxg-5030B
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190801
Time 19.24
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 24
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 296.2 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 100.6127838 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME           lxg-5030
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190731
Time 19.41
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 27.78
DW 62.400 usec
DE 6.50 usec
TE 294.9 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 400.1300102 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

S-100
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Current Data Parameters
NAME           lxg-5030
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190731
Time 19.44
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 32
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 196.92
DW 20.800 usec
DE 6.50 usec
TE 295.6 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 100.6127855 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME           lxg-5057
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190823
Time 22.17
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 3
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 296.2 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           lxg-5057
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190823
Time 22.20
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 165
DS 0
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 100.6127718 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME           lxg-5013
EXPNO 32
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190724
Time 22.46
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT Acetone
NS 40
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 294.8 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 400.1300074 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

S-104
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Current Data Parameters
NAME           lxg-5013
EXPNO 34
PROCNO 1

F2 - Acquisition Parameters
Date_ 20190724
Time 22.56
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT Acetone
NS 53
DS 0
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 9.70 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 100.6126871 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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Current Data Parameters
NAME        mdk8010-1BH
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20181201
Time 13.02
INSTRUM spect
PROBHD   5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCl3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 142.88
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 400.1300108 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters
NAME         M-140B3-re
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20191109
Time 9.22
INSTRUM spect
PROBHD   5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCl3
NS 7478
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 2050
DW 20.800 usec
DE 6.00 usec
TE 297.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TD0 1

======== CHANNEL f1 ========
NUC1 13C
P1 8.60 usec
PL1 -3.00 dB
PL1W 60.64365387 W
SFO1 100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG[2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 -1.00 dB
PL12 14.39 dB
PL13 18.00 dB
PL2W 12.17476940 W
PL12W 0.35193357 W
PL13W 0.15327126 W
SFO2 400.1316005 MHz

F2 - Processing parameters
SI 32768
SF 100.6127713 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
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