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1. General Remarks 
    1H NMR and 13C NMR spectra were recorded on a Bruker AV-400 or 500 MHz spectrometer. 

Chemical shifts (δ) are given in relative to tetramethylsilane (δ 0.00 ppm) in CDCl3. Coupling 

constants, J, were reported in hertz unit (Hz). High resolution mass spectra (HRMS) were obtained 

on a Q-STAR Elite ESI-LC-MS/MS Spectrometer. Chemical names were generated using 

Cambridge Soft. ChemDraw Ultra 10.0. Optical rotations were measured on a WZZ-2S 

polarimeter. Enantiomeric ratios were determined by chiral HPLC using a chiralpak AD-H 

(Amylose tris (3,5-dimethylphenylcarbamate)coated on 5μm silica-gel )or OD-H column (Cellulose 

tris (3,5-dimethylphenylcarbamate) coated on 5μm silica-gel) with hexane and i-PrOH as solvents. 

Commercially obtained reagents were used without further purification.  

 

2. Synthesis of Ligand L8: 
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Compound L8 was prepared according to literature reported method[1]: To a solution of 

(R)-2,2',3,3'-tetrahydro-1,1'-spirobi[indene]-7,7'-diol 13 (3.0 g, 11.9 mmol) in CH2Cl2 (70 mL) 

was added pyridine (3.8 mL, 47.6 mmol), and followed by dropwise addition of triflic anhydride 

(4.5 mL, 23.8 mmol) at 0oC. The mixture was stirred at room temperature over night. After 

removal of the solvent, the residue was diluted with EtOAc (50 mL) and then washed with 5 % 

aqueous HCl, saturated NaHCO3, and brine. The organic layer was dried over anhydrous sodium 

sulfate, concentrated under reduced pressure. The residue was loaded on silica gel column and 

purified by CH2Cl2 to afford the pure product 14 (5.8 g, 95%) as a white solid.1H NMR (500 MHz, 

CDCl3) δ 7.18-7.24 (m, 4H), 7.06 (d, J = 7.5 Hz, 2H), 3.03 (m, 4H), 2.22-2.33 (m, 4H). 13C NMR 

(125 MHz, CDCl3) δ 147.7, 145.9, 138.2, 129.4, 124.4, 119.3, 118.4, 116.7, 59.3, 38.6, 31.1. 
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EI-MS m/z 516, (M+), 383, 367, 250, 233, 221, 202, 189, 165, 152, 107, 69. [α]D
25 +146.1 (c 1.0, 

CHCl3). 

A mixture of compound 14 (4.0 g, 7.8 mmol), bis(3,5-di-tert-butylphenyl)phosphine oxide 

(4.0 g, 9.4 mmol), palladium acetate (87.8 mg, 0.4 mmol) and 1,4-bis(diphenylphospino)butane 

(dppb, 170 mg, 0.4 mmol) and diisopropylethylamine (4.0 g, 31 mmol) in DMSO (40 mL) was 

heated with stirring at 90 oC for 6 hours. After cooling to room temperature, the reaction mixture 

was diluted with EtOAc, washed with 5 % aqueous HCl and saturated NaHCO3. The organic 

phase was dried over anhydrous Na2SO4 and concentrated in vacuum. The residue was loaded on a 

silica gel column and purified with petroleum ether/EtOAc (3:1) to afford compound 15 (5.7 g, 

92%) as a white solid. 1H NMR (500 MHz, CDCl3) δ 7.55 (d, J = 0.5 Hz, 1H), 7.41 (m, 1H), 7.25 

(d, J = 2.0 Hz, 1H), 7.18-7.22 (m, 3H), 7.07-7.14 (m, 2H), 7.04 (dd, J = 7.5, 2.0 Hz, 2H), 6.56 (d, 

J = 8.0 Hz, 1H), 3.22-3.29 (m, 1H), 3.02-3.12 (m, 4H), 2.25-2.38 (m, 3H), 1.26 (s, 18H), 1.70 (s, 

18H). 13C NMR (125 MHz, CDCl3) δ 152.8, 150.2, 150.1, 149.1, 145.9, 145.1, 141.9, 136.1, 135.2, 

133.3, 131.4, 130.6, 128.4, 128.0, 127.8, 127.6, 126.0, 125.9, 125.8, 125.3, 124.7, 123.6, 119.1, 

117.5, 116.6, 61.9, 39.7, 39.5, 34.9, 34.8, 31.7, 31.2, 31.2, 30.7. EI-MS m/z 792 (M+), 777, 659, 

644, 628, 576, 443, 4258, 322, 233, 149, 107, 57. [α]D
25 +160.5 (c 1.0, CHCl3). 

To a mixture of compound 15 (5.0 g, 6.3 mmol) and diisopropylethylamine (31.0 g, 240 

mmol) in toluene (60 mL) was added Cl3SiH (9.7 mL, 94.5 mmol) at 0 oC. The reaction mixture 

was stirred at 110 oC for overnight. After cooling to room temperature, the mixture was diluted 

with Et2O and quenched with small amount of saturated NaHCO3. The resulting suspension was 

filtered through Celite and the solid was washed with Et2O. The combined organic layer was dried 

over Na2SO4 and concentrated under reduced pressure. The residue was loaded on silica gel 

column and purified through chromatography with pretrolum ether/EtOAc (50/1 to 20/1) as eluent 

to give compound 16 (4.2 g, 86%) as a white solid. 1H NMR (500 MHz, CDCl3) δ 7.13-7.21 (m, 

5H), 7.07 (t, J = 7.5 Hz, 1H), 6.91 (d, J = 7.5 Hz, 2H), 6.80 (d, J = 7.5 Hz, 2H), 6.73 (d, J = 7.5 Hz, 

2H), 2.87-2.97 (m, 3H), 2.72 (m, 1H), 2.26 (m, 2H), 1.97 (m, 2H), 1.11 (s, 18H), 1.09 (s, 18H). 13C 

NMR (125 MHz, CDCl3) δ 151.8, 150.1, 150.0, 148.1, 146.3, 143.3, 141.1, 137.0, 136.1, 133.6, 

133.4, 128.8, 128.4, 128.2, 127.7, 127.6, 126.9, 125.1, 123.9, 122.0, 121.9, 119.3, 118.2, 116.7, 

61.7, 61.6, 39.0, 38.9, 38.8, 34.7, 31.3, 31.2, 30.6. EI-MS m/z 776 (M+), 719, 627, 601, 298, 263, 

233, 147, 57. [α]D
25 +116.5 (c 1.0, CHCl3). 

The mixture of compound 16 (3.0 g, 3.9 mmol), bis(3,5-di-tert-butylphenyl)phosphine oxide 

(2.5 g, 5.8 mmol), palladium acetate (43 mg, 0.2 mmol), 1,4-bis(diphenylphospino)butane (dppb, 

82 mg, 0.2 mmol) and diisopropylethylamine (2.0 g, 15.6 mmol) in DMSO (40 mL) was heated 

with stirring at 90 oC for 6 hours. After cooling to room temperature, the reaction mixture was 

diluted with EtOAc, washed with 5 % aqueous HCl and saturated NaHCO3. The organic phase 

was dried over anhydrous Na2SO4 and concentrated under reduced pressure. The residue was 

loaded on a silica gel column and purified with petroleum ether(20/1 to 5/1) to give compound 17 

(3.2 g, 83%) as a white solid. 1H NMR (500 MHz, CDCl3) δ 7.66 (d, J = 8.0 Hz, 2H), 7.60 (dd, J = 
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11.5, 1.5 Hz, 2H), 7.44 (s, 1H), 7.31-7.36 (m, 3H), 7.24  (d, J = 6.0Hz, 2H), 7.09-7.16 (m, 3H), 

6.55-7.07 (m, 3H), 6.56 (d, J = 6.0 Hz, 2H), 3.01-3.10 (m, 2H), 2.66-2.72 (m, 2H), 2.36 (dd, J = 

16.0, 9.5 Hz, 1H), 2.03 (dd, J = 12.0, 7.5 Hz, 1H), 1.86 (dd, J = 13.0, 9.0 Hz, 1H), 1.55 (m, 1H), 

1.28 (s, 18H), 1.25 (s, 18H), 1.00 (s, 18H), 0.92(s, 18H). 13C NMR (125 MHz, CDCl3) δ 157.8, 

153.3, 150.2, 150.0, 149.3, 149.0, 146.2, 140.7, 135.8, 135.0, 134.9, 134.1, 132.7, 132.2, 132.1, 

131.5, 129.6, 128.3, 127.3, 126.7, 126.5, 125.4, 125.2, 125.1, 124.5, 124.4, 122.3, 120.3, 64.8, 

39.8, 38.6, 35.0, 34.8, 34.4, 31.2, 31.1, 30.4. ESI-MS m/z 1053.4 (M + H+). HRMS calcd for 

C73H99OP2
+ (M + H)+ 1053.7166, found 1053.7146. [α]D

25 +165.5 (c 1.0, CHCl3). 

To a mixture of compound 17 (3.1 g, 2.9 mmol) and diisopropylethylamine (15.0 g, 116 

mmol) in toluene (60 mL) was added Cl3SiH (4.5 mL, 43.4 mmol) at 0 oC. The reaction mixture 

was stirred at 110 oC for overnight. After cooling to room temperature, the mixture was diluted 

with Et2O and quenched with small amount of saturated NaHCO3. The resulting suspension was 

filtered through Celite and the solid was washed with Et2O. The combined organic layer was dried 

over Na2SO4 and concentrated under reduced pressure. The crude product was purified by silica 

gel column chromatography with pretrolum ether/DCM (50/1 to 5/1) as eluent to give compound 

L8 (2.6 g, 87%) as a white solid. 1H NMR (500 MHz, CDCl3) δ 7.25 (s, 2H), 7.07-7.18 (m, 10H), 

6.96 (s, 2H), 6.84 (s, 2H), 2.73 (m, 2H), 2.51 (m, 2H), 1.74 (m, 2H), 1.66 (m, 2H), 1.63 (s, 36 H), 

1.87 (s, 36H); 13C NMR (125 MHz, CDCl3) δ 152.9, 150.0, 148.8, 143.2, 138.5, 136.6, 136.6, 

132.8, 129.8, 127.0, 126.1, 125.1, 122.6, 120.5, 64.7, 38.6, 34.8, 34.6, 31.4, 31.1, 30.3; ESI-MS 

m/z 1037.4 (M + H+). HRMS calcd for C73H99P2
+ (M + H)+ 1037.7217, found 1037.7205. [α]D

25 

+103.4 (c 1.0, CHCl3). 

 

3. Synthesis of Substrates: 
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2-(2-iodobenzyl)propane-1,3-diol (1a): 

Typical procedure: Compound 1a was prepared according to similar route of literature 

reported methods[2]: Ethyl malonate (6.2 mL, 40 mmol) was slowly added to the suspension of 

sodium hydride (1.6 g, 40 mmol) in THF at 0 oC. The reaction mixture was stirred at this 

temperature for 1.0 hours, then compound 7 (6.0 g, 20 mmol) in THF (10 mL) was added. The 

mixture was stirred at room temperature for another 3 hours and quenched by addition of H2O (20 

mL). The aqueous phase was extracted with ethyl acetate (50.0 mL × 3).  Τhe combined organic 

phase was concentrated under reduced pressure, and the residue was loaded on silica gel column 

and purified by flash chromatography (ethyl acetate/petroleum ether = 1/50 to 1/15) to afford the 

pure product 8 (7.0 g, 93%) as a colorless oil. 

To a solution of compound 8 (7.0 g, 18.6 mmol) in THF (60 ml), was added NaBH4 (3.5 g, 93 
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mmol) and the mixture was stirred at 0 oC for 15 minute. Then MeOH (12 mL) was added, and the 

mixture was stirred at room temperature for 4 hours. The reaction mixture was quenched by 

addition of H2O (20 mL). The organic solvents were removed under reduced pressure and the 

aqueous phase was extracted with ethyl acetate (50.0 mL × 3).  Τhe combined organic phase was 

concentrated under reduced pressure. The residue was loaded on silica gel column and purified by 

flash chromatography (ethyl acetate/petroleum ether = 1/3 to 1/1) to afford the pure product 1a 

(4.9 g, 90%) as a white solid. 1H NMR (500 MHz, CDCl3) δ 7.74 (d, J = 8.0 Hz, 1H), 7.14-7.20 

(m, 2H), 6.81 (m, 1H), 3.74 (dd, J = 11.0, 5.5 Hz, 2H), 3.62 (dd, J = 11.0, 7.0 Hz, 2H), 3.35 (br s, 

2H), 2.65 (d, J = 7.0 Hz, 2H), 2.03 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 142.6, 139.6, 130.4, 

128.2, 128.0, 100.9, 64.5, 42.3, 38.5; ESI-MS m/z 314.7 (M + Na)+; HRMS calcd for 

C10H13INaNO3
+ (M + Na)+ 314.9852, found 314.9852. 

 

2-(2-bromobenzyl)propane-1,3-diol (1a’): 

 
87% yield, white solid. 1H NMR (500 MHz, CDCl3) δ 7.46 (d, J = 8.0 Hz, 1H), 7.14-7.18 (m, 2H), 

7.01 (m, 1H), 3.77 (dd, J = 10.0, 5.5 Hz, 2H), 3.65 (dd, J = 11.0, 7.0 Hz, 2H), 2.70 (d, J = 7.0 Hz, 

2H), 2.07 (m, 1H), 1.87 (br s, 2H); 13C NMR (125 MHz, CDCl3) δ 139.4, 132.9, 131.3, 127.9, 

127.3,124.7, 64.4, 42.3, 34.2; ESI-MS m/z 266.7 (M + Na)+; HRMS calcd for C10H13BrNaO2
+ (M 

+ Na)+ 266.9991, found 266.9990. 

 

2-(2-iodo-4-methylbenzyl)propane-1,3-diol (1b): 

 
89% yield, colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.66 (s, 1H), 7.06-7.12 (m, 2H), 3.84 (dd, 

J = 10.4, 2.8 Hz, 2H), 3.71 (dd, J = 10.4, 6.8 Hz, 2H), 2.71 (d, J = 7.6 Hz, 2H), 2.27 (s, 3H), 

2.10(br s, 3H); 13C NMR (125 MHz, CDCl3) δ 139.9, 139.4, 137.9, 130.0, 129.1, 100.8, 64.7, 42.4, 

38.0, 20.2; ESI-MS m/z 329.6 (M + Na)+; HRMS calcd for C11H15INaO2
+ (M + Na)+ 329.0009, 

found 329.0013. 

 

2-(2-bromo-4-methylbenzyl)propane-1,3-diol (1b’): 

 
83% yield, colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.37 (s, 1H), 7.11 (d, J = 8.0 Hz, 1H), 7.03 

(d, J = 8.0 Hz, 1H), 3.83 (dd, J = 10.4, 2.4 Hz, 2H), 3.70 (dd, J = 10.4, 6.4 Hz, 2H), 2.72 (d, J = 
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7.2 Hz, 2H), 2.30 (s, 3H), 2.10 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 137.9, 136.1, 133.3, 131.0, 

128.2, 124.4, 64.8, 42.4, 33.7, 20.5; ESI-MS m/z 259.1 (M +H)+; HRMS calcd for C11H16BrO2
+ 

(M + Na)+ 259.03828, found 259.0330. 

 

2-(2-iodo-5-methylbenzyl)propane-1,3-diol (1c): 

 
82% yield, colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.66 (d, J = 8.0 Hz, 1H), 7.03 (d, J = 1.5 

Hz, 1H), 6.71 (dd, J = 8.0, 1.5 Hz, 1H), 3.82 (dd, J = 11.0, 3.5 Hz, 2H), 3.69 (dd, J = 11.0, 6.5 Hz, 

2H), 2.88 (br s, 2H ), 2.67 (d, J = 7.5 Hz, 2H), 2.26 (s, 3H), 2.10 (m, 1H); 13C NMR (125 MHz, 

CDCl3) δ 142.3, 139.3, 138.2, 131.3, 129.1, 96.8, 64.9, 42.4, 38.4, 20.8; ESI-MS m/z 329.6 (M + 

Na)+; HRMS calcd for C11H15INaO2
+ (M + Na)+ 329.0009, found 329.0013. 

 

2-(2-iodo-3,4-dimethylbenzyl)propane-1,3-diol (1d): 
OH

OH

I

 
64% yield, white solid. 1H NMR (400 MHz, CDCl3) δ 7.01 (d, J = 8.0 Hz, 1H), 6.95 (d, J = 8.0 Hz, 

1H), 3.86 (dd, J = 10.8, 3.2 Hz, 2H), 3.72 (dd, J = 10.8, 6.8 Hz, 2H), 2.79 (d, J = 7.6 Hz, 2H), 2.47 

(s, 3H), 2.34 (s, 3H), 2.25 (br s, 2H ), 2.14 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 140.9, 140.4, 

135.2, 129.4, 127.6, 109.8, 65.1, 42.2, 40.0, 26.6, 21.8; ESI-MS m/z 343.2 (M + Na)+; HRMS 

calcd for C12H17INaO2
+ (M + Na)+ 343.0165, found 343.0167. 

 

2-(2-iodo-4-methoxybenzyl)propane-1,3-diol (1e): 
OH

OH

I

MeO  
88% yield, white solid. 1H NMR (500 MHz, CDCl3) δ 7.36 (s, 1H), 7.11 (d, J = 8.0 Hz, 1H), 6.83 

(d, J = 8.0 Hz, 1H), 3.85 (dd, J = 11.0, 3.0 Hz, 2H), 3.77 (s, 3H), 3.70 (dd, J = 11.0, 6.5 Hz, 2H), 

2.70 (d, J = 7.5 Hz, 2H), 2.10 (br s, 2H), 2.07 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 158.2, 

134.6, 130.4, 124.6, 114.4, 100.6, 65.3, 55.5, 42.7, 37.5; ESI-MS m/z 344.9 (M + Na)+; HRMS 

calcd for C11H15INaO3
+ (M + Na)+ 344.9958, found 344.9961. 

 

2-(2-iodo-4,5-dimethoxybenzyl)propane-1,3-diol (1f): 

S6



 

  

 
72%yield, white solid. 1H NMR (500 MHz, CDCl3) δ 7.19 (s, 1H), 6.76 (s, 1H), 3.83 (dd, J = 11.0, 

2.5 Hz, 2H), 3.83 (s, 3H), 3.82 (s, 3H), 3.70 (dd, J = 11.0, 6.5 Hz, 2H), 2.67 (d, J = 7.5 Hz, 2H), 

2.43 (br s, 2H), 2.07 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 149.3, 148.1, 135.1, 121.8, 113.2, 

88.5, 65.0, 56.2, 56.0, 42.8, 38.2; ESI-MS m/z 375.4 (M + Na)+; HRMS calcd for C12H17INaO4
+ 

(M + Na)+ 375.0064, found 375.0064. 

 

2-(5-chloro-2-iodobenzyl)propane-1,3-diol (1g): 

 
79% yield, white solid. 1H NMR (400 MHz, CDCl3) δ 7.71 (d, J = 8.4 Hz, 1H), 7.23 (d, J = 2.0 Hz, 

1H), 6.90 (dd, J = 8.4, 2.0 Hz, 1H), 3.85 (dd, J = 10.8, 2.8 Hz, 2H), 3.70 (dd, J = 10.8, 6.0 Hz, 2H), 

2.73 (d, J = 7.2 Hz, 2H), 2.61 (br s, 2H ), 2.06 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 144.6, 

140.5, 134.5, 130.3, 128.2, 97.9, 64.4, 42.1, 38.4; ESI-MS m/z 327.0 (M + H)+; HRMS calcd for 

C10H13 ClIO2
+ (M + H)+ 326.9643, found 326.9646. 

 

2-(5-bromo-2-iodobenzyl)propane-1,3-diol (1h): 
OH

OH

I

Br  
82% yield, white solid. 1H NMR (400 MHz, CDCl3) δ 7.65 (d, J = 8.0 Hz, 1H), 7.39 (s, 1H), 7.04 

(d, J = 8.0 Hz, 1H), 3.85 (dd, J = 10.8, 3.2 Hz, 2H), 3.70 (dd, J = 10.8, 6.8 Hz, 2H), 2.73 (d, J = 

6.8 Hz, 2H), 2.33 (br s, 2H), 2.08 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 145.2, 140.9, 133.2, 

131.2, 122.6, 98.7, 64.6. 42.6, 38.6; ESI-MS m/z 370.9 (M + H)+; HRMS calcd for C10 H13 Br I 

O2
+ (M + H)+ 370.9138, found 370.9142. 

 

2-(4-fluoro-2-iodobenzyl)propane-1,3-diol (1i): 

 
79% yield, yellow solid. 1H NMR (400 MHz, CDCl3) δ 7.54 (dd, J = 8.0, 2.0 Hz, 1H), 7.17-7.20 

(m, 1H), 6.97-7.02 (m, 1H), 3.83 (dd, J = 10.8, 3.2 Hz, 2H), 3.67 (dd, J = 10.8, 6.4 Hz, 2H), 2.72 

(d, J = 7.6 Hz, 2H), 2.68 (br s, 2H), 2.05 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 160.5, 138.5, 

130.8, 126.3, 115.2, 99.6, 64.8, 42.3, 37.5; ESI-MS m/z 311.6 (M + H)+; HRMS calcd for C10 H13 
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F I O2
+ (M + H)+ 310.9939, found 310.9941. 

 

2-(2-iodo-4-nitrobenzyl)propane-1,3-diol (1j): 

 
86% yield, yellow solid. 1H NMR (400 MHz, CDCl3) δ 8.65 (d, J = 2.0 Hz, 1H), 8.12 (dd, J = 8.4, 

2.0 Hz, 1H), 7.42 (d, J = 8.4 Hz, 1H), 3.84 (dd, J = 10.8, 3.2 Hz, 2H), 3.67 (dd, J = 10.8, 6.0 Hz, 

2H), 2.90 (d, J = 7.6 Hz, 2H), 2.35 (br s, 2H), 2.10 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 150.6, 

146.5, 134.4, 130.5, 123.0, 99.7, 64.4, 41.9, 38.5; ESI-MS m/z 360.2 (M + Na)+; HRMS calcd for 

C10 H12 I N Na O4
+ (M + Na)+ 359.9703, found 359.9705. 

 

2-(2-iodo-4-(trifluoromethyl)benzyl)propane-1,3-diol (1k): 

 
64% yield, colorless oil. 1H NMR (500 MHz, CDCl3) δ 8.06 (s, 1H), 7.52 (d, J = 8.0 Hz, 1H), 7.36 

(d, J = 8.0 Hz, 1H), 3.86 (dd, J = 11.0, 2.0 Hz, 2H), 3.70 (dd, J = 11.0, 6.0 Hz, 2H), 2.83 (d, J = 

7.5 Hz, 2H), 2.58 (br s, 2H), 2.10 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 147.0, 136.4, 130.4, 

130.2 125.0, 122.8, 100.3, 64.7, 42.0, 38.5; ESI-MS m/z 382.9 (M + Na)+; HRMS calcd for 

C11H12F3INaO2
+ (M + Na)+ 382.9726, found 382.9730. 

 

4-(3-hydroxy-2-(hydroxymethyl)propyl)-3-iodobenzonitrile (1l): 

 
92% yield, white solid. 1H NMR (400 MHz, CDCl3) δ 8.09 (s, 1H), 7.56 (d, J = 8.0 Hz, 1H), 7.37 

(d, J = 8.0 Hz, 1H), 3.86 (dd, J = 10.8, 3.2 Hz, 2H), 3.67 (dd, J = 10.8, 6.0 Hz, 2H), 2.86 (d, J = 

7.2 Hz, 2H), 2.15 (br s, 2H), 2.08 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 148.8, 142.5, 131.5, 

130.7, 117.0, 111.6, 100.4, 64.1, 41.7, 38.7; ESI-MS m/z 340.9 (M + Na)+; HRMS calcd for C11 

H12 I N Na O2
+ (M + Na)+ 339.9807, found 339.9805. 

 

methyl 3-(3-hydroxy-2-(hydroxymethyl)propyl)-4-iodobenzoate (1m): 

 
67% yield, colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.87 (d, J = 8.0 Hz, 1H), 7.83 (s, 1H), 7.48 

(d, J = 8.0 Hz, 1H), 3.87 (s, 3H), 3.79 (dd, J = 11.0, 3.0 Hz, 2H), 3.66 (dd, J = 11.0, 6.0 Hz, 2H), 
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3.14 (br s, 2H), 2.77 (d, J = 7.5 Hz, 2H), 2.08 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 166.8, 

143.4, 139.9, 130.8, 130.1, 128.5, 107.2, 64.2, 52.3, 42.2, 38.4; ESI-MS m/z 373.0 (M + Na)+; 

HRMS calcd for C12H15INaO4
+ (M + Na)+ 372.9907, found 372.9906. 

 

2-(2-bromo-4-chlorobenzyl)propane-1,3-diol (1n): 

 
88% yield, white solid. 1H NMR (400 MHz, CDCl3) δ 7.55 (s, 1H), 7.17-7.23 (m, 2H), 3.82 (dd, J 

= 10.4, 3.4 Hz, 2H), 3.68 (dd, J = 10.4, 7.2 Hz, 2H), 2.74 (d, J = 7.2 Hz, 2H), 2.42 (br s, 2H), 2.08 

(m, 1H); 13C NMR (125 MHz, CDCl3) δ 138.0, 132.7, 132.5, 132.0, 127.6, 124.9, 64.6, 42.1, 33.6; 

ESI-MS m/z 279.0 (M + H)+; HRMS calcd for C10H13BrClO2
+ (M + H)+ 278.9782, 

found278.9784. 

 

2-(2-bromo-5-fluorobenzyl)propane-1,3-diol (1o): 

 
74% yield, colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.45-7.48 (m, 1H), 6.98 (d, J = 9.0 Hz, 

1H), 6.78-6.82 (m, 1H), 3.80 (dd, J = 11.0, 3.5 Hz, 2H), 3.66 (dd, J = 11.0, 7.5 Hz, 2H), 3.16 (br s, 

2H), 2.73 (d, J = 7.0 Hz, 2H), 2.09 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 161.8, 141.5, 134.0, 

118.8, 118.1, 115.2, 64.4, 42.0, 34.3; ESI-MS m/z 285.2 (M + Na)+; HRMS calcd for 

C10H12BrFNaO2
+ (M + Na)+ 284.9897, found 284.9898. 

 

2-(2-bromo-4,5-difluorobenzyl)propane-1,3-diol (1p): 

 
83% yield, colorless oil. 1H NMR (500 MHz, CDCl3) δ 7.37 (t, J = 8.5 Hz, 1H), 7.09-7.13 (m, 1H), 

3.82 (dd, J = 10.5, 2.5 Hz, 2H), 3.66 (dd, J = 10.5, 6.0 Hz, 2H), 2.73 (d, J = 7.5 Hz, 2H), 2.41(br s, 

2H), 2.09 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 150.0, 148.0, 136.3, 121.5, 119.3, 117.7, 64.5, 

42.0, 33.6; ESI-MS m/z 281.0 (M + H)+; HRMS calcd for C10H12BrF2O2
+ (M + Na)+ 280.9979, 

found 280.9983. 

 

2-(2-iodophenyl)propane-1,3-diol (3): 
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Compound 3 was prepared according to similar route of literature reported methods[3]: 

Compound 9 (4.0 g, 14 mmol) in THF (15 mL) was slowly added into a suspension of sodium 

hydride (1.8 g, 45 mmol) in THF at 0 oC. The reaction mixture was stirred at this temperature for 

1.0 hours and ethyl methanoate (2.5 mL, 30 mmol) was added at room temperature. The mixture 

was stirred for another 3 hours and quenched by addition of H2O (20 mL). The aqueous phase was 

extracted with ethyl acetate (15.0 mL × 3).  Τhe combined organic phase was concentrated under 

reduced pressure then the residue was loaded on silica gel column and purified by flash 

chromatography (ethyl acetate/petroleum ether = 1/50 to 1/20) to afford the pure product 10 (3.4 g, 

76%) as a yellow solid. 

NaBH4 (1.5 g, 39 mmol) was slowly added into a solution of compound 10 (2.2 g, 6.9 mmol) in 

THF (30 ml), and the mixture was stirred at 0 oC for 15 minute. Then MeOH (6 mL) was added 

and the mixture was stirred at room temperature for 4 hours. The reaction mixture was quenched 

H2O (20 mL) and concentrated under reduced pressure to remove THF and MeOH. The aqueous 

phase was extracted with ethyl acetate (50.0 mL × 3).  Τhe combined organic phase was 

concentrated under reduced pressure. The residue was loaded on silica gel column and purified by 

flash chromatography (ethyl acetate/petroleum ether = 1/3 to 1/1) to afford compound 3 (1.8 g, 

92%) as a white solid. 1H NMR (500 MHz, DMSO) δ 7.83 (dd, J =8.0, 2.0 Hz, 1H), 7.32 (t, J = 

8.0 Hz, 1H), 7.27 (dd, J = 8.0, 2.0 Hz, 1H), 6.95 (t, J = 8.0 Hz, 1H), 4.62 (t, J = 5.5 Hz, 2H ), 3.63 

(m, 4H), 3.18 (m, 1H); 13C NMR (125 MHz, DMSO) δ 143.6, 139.0, 128.5, 128.2, 128.0, 103.0, 

61.5, 53.6; ESI-MS m/z 300.96 (M + Na)+; HRMS calcd for C9H11INaO2 + (M + Na)+ 300.9696, 

found 300.9697. 

 

2-(2-iodophenethyl)propane-1,3-diol (5): 

 
This compound was prepared similarly to 1a (78%) as a white solid. 1H NMR (400 MHz, CHCl3) 

δ 7.70 (d, J = 7.6 Hz, 1H), 7.16 (t, J = 7.6 Hz, 1H), 7.11 (d, J = 7.6 Hz, 1H), 6.77 (t, J = 8.0 Hz, 

1H), 3.79 (dd, J = 10.4, 6.4 Hz, 2H ), 3.66 (t, J = 10.0 Hz, 2H ), 2.67(t, J = 8.4 Hz, 2H ), 2.46 (br s, 

2H), 1.77 (m, 1H), 1.47 (m, 2H); 13C NMR (100 MHz, CDCl3) δ 144.8, 139.6, 129.3, 128.5, 127.8, 

100.4, 65.7, 42.2, 38.6, 28.7; ESI-MS m/z 329.1 (M + Na)+. HRMS calcd for C11H15INaO2 + (M + 

Na)+ 329.0009, found 329.0007. 
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4. General Procedure for Pd-Catalyzed Coupling Reactions:  

 

The reaction mixture of 1 (0.2 mmol), ligand (0.006 mmol), Pd(OAc)2 (0.006 mmol) and 

Cs2CO3 (0.4 mmol) in 1,4-dioxane (1.0 mL) were stirred at appointed temperature for 15 hours.  

After the reaction being completed, H2O (5.0 mL) and ethyl acetate (5.0 mL) were added into the 

mixture. The organic phase was seperated and the aqueous phase was extracted with ethyl acetate 

(5.0 mL × 4).  The solvent was removed under reduced presure. The residue was loaded on silica 

column and purified by flash chromatography (ethyl acetate/ dichloromethane /petroleum ether = 

1/3/10 to 1/1/3.5) to afford coupling products 2. 

 

 (S)-chroman-3-ylmethanol (2a): 

 
65% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.10 (t, J = 7.5 Hz, 1H), 7.05 (d, J = 7.5 Hz, 

1H), 6.86 (t, J = 7.5 Hz, 1H), 6.83 (d, J = 7.5 Hz, 1H), 4.30 (dd, J = 10.5, 2.0 Hz, 1H), 4.00 (dd, J 

= 10.5, 7.5 Hz, 1H), 3.69 (dd, J = 10.5, 6.0 Hz, 1H), 3.65 (dd, J = 10.5, 7.5 Hz, 1H), 2.87 (dd, J = 

16.5, 6.0 Hz, 1H), 2.58 (dd, J = 16.5, 7.5 Hz, 1H), 2.27 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 

154.5, 130.0, 127.3, 121.0, 120.5, 116.6, 67.6, 63.3, 34.8, 27.4; ESI-MS m/z 165.1 (M + H)+; 

HRMS calcd for C10H13O2+ (M + H)+ 165.0910, found 165.0910; HPLC Chiralpak OD-H 

(hexane/i-PrOH = 97:3, 1.0 mL/min) τminor = 23.8 min, τmajor = 25.8 min. [α]D
25 -19.3 (c 0.6, 

MeOH, 90:10 er), [α]D
25 -12.7 (c 0.5, CHCl3, 90:10 er). [α]D

25 -19.0 (c 0.3, CHCl3 ), 91%ee, lit..[4] 

 

(S)-(7-methylchroman-3-yl)methanol (2b): 

 
61% yield, colorless crystal. 1H NMR (400 MHz, CDCl3) δ 6.93 (d, J = 7.6 Hz, 1H), 6.67 (d, J = 

7.6 Hz, 1H), 6.63 (s, 1H), 4.27 (dd, J = 10.4, 2.0 Hz, 1H), 4.00 (dd, J = 10.4, 8.0 Hz, 1H), 3.71 (dd, 

J = 10.4, 6.0 Hz, 1H), 3.63 (dd, J = 10.4, 8.0 Hz, 1H), 2.86 (dd, J = 16.0, 6.0 Hz, 1H), 2.55 (dd, J 

= 16.0, 8.0 Hz, 1H), 2.27 (m, 1H); 13C NMR (125 MHz, CDCl3) δ154.4, 137.2, 129.7, 121.4, 

117.8, 116.9, 67.6, 63.5, 35.0, 27.0, 21.0; ESI-MS m/z 179.2 (M + H)+; HRMS calcd for 

C11H15O2
+ (M + H)+ 179.1067, found 179.1209; HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 

1.0 mL/min) τminor = 11.4 min, τmajor = 13.0 min. [α]D
25 -27.8 (c 1.1, MeOH, 93:7 er). 

 

(S)-(6-methylchroman-3-yl)methanol (2c): 
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56% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 6.90 (d, J = 8.0 Hz, 1H), 6.86 (s, 1H), 6.70 

(d, J = 8.0 Hz, 1H), 4.27 (dd, J = 10.5, 2.0 Hz, 1H), 4.00 (dd, J = 10.5, 7.5 Hz, 1H), 3.71 (dd, J = 

10.5, 6.0 Hz, 1H), 3.65 (dd, J = 10.5, 7.5 Hz, 1H), 2.84 (dd, J = 16.0, 6.0 Hz, 1H), 2.55 (dd, J = 

16.0, 7.5 Hz, 1H), 2.25 (s, 3H), 2.25 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 152.4, 130.3, 129.7, 

127.9, 120.6, 116.3, 67.6, 63.5, 34.9, 27.4, 20.4; ESI-MS m/z 179.2 (M + H)+; HRMS calcd for 

C11H15O2
+ (M + H)+ 179.1067, found 179.1066; HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3, 

1.0 mL/min) τminor = 21.2 min, τmajor = 20.1min. [α]D
25 -18.3 (c 0.7, MeOH, 90:10 er). 

 

(S)-(7,8-dimethylchroman-3-yl)methanol (2d): 

 
72% yield, white solid. 1H NMR (500 MHz, CDCl3) δ 6.80 (d, J = 7.5 Hz, 1H), 6.68 (d, J = 7.5 Hz, 

1H), 4.33 (dd, J = 10.5, 2.0 Hz, 1H), 4.31 (dd, J = 10.5, 7.5 Hz, 1H), 3.71 (dd, J = 10.5, 6.0 Hz, 

1H), 3.66 (dd, J = 10.5, 7.5 Hz, 1H), 2.85 (dd, J = 16.5, 6.0 Hz, 1H), 2.55 (dd, J = 16.5, 7.5 Hz, 

1H), 2.25 (s, 3H), 2.24 (m, 1H), 2.11 (s, 3H) ; 13C NMR (125 MHz, CDCl3) δ 152.5, 135.5, 126.6, 

124.1, 121.6, 117.8, 67.7, 63.6, 34.9, 27.5, 19.8, 11.7; ESI-MS m/z 193.6 (M + H)+; HRMS calcd 

for C12H17O2
+ 193.1223, found 193.1222; HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 1.0 

mL/min) τminor = 8.4 min, τmajor = 9.4 min. [α]D
25 -5.3 (c 1.5, MeOH, 70:30 er). 

 

(S)-(7-methoxychroman-3-yl)methanol (2e): 

 
52% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 6.94 (d, J = 8.5 Hz, 1H), 6.93 (dd, J = 8.5, 

2.0 Hz, 1H), 6.37 (d, J = 2.0 Hz, 1H), 4.28 (dd, J = 10.5, 2.0 Hz, 1H), 3.98 (dd, J = 10.5, 8.0 Hz, 

1H), 3.68 (s, 3H), 3.65 (dd, J = 10.5, 6.0 Hz, 1H), 3.62 (dd, J = 10.5, 8.0 Hz, 1H), 2.79 (dd, J = 

16.0, 6.0 Hz, 1H), 2.51 (dd, J = 16.0, 8.0 Hz, 1H), 2.23 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 

159.0, 155.2, 130.4, 113.4, 113.0, 107.4, 101.4, 67.7, 63.4, 55.3, 34.9, 26.7; ESI-MS m/z 195.3 (M 

+ H)+; HRMS calcd for C11H15O3
+ (M + H)+ 195.1016, found 195.1016; HPLC Chiralpak AD-H 

(hexane/i-PrOH = 97:3, 1.0 mL/min) τminor = 29.2 min, τmajor = 32.7 min. [α]D
25 -21.5 (c 1.5, 

MeOH, 91:9 er). 

 

(S)-(6,7-dimethoxychroman-3-yl)methanol (2f): 

 
35% yield, white solid. 1H NMR (500 MHz, CDCl3) δ 6.52 (s, 1H), 6.37 (s, 1H), 4.23 (dd, J = 
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10.5, 2.0 Hz, 1H), 3.92 (dd, J = 10.5, 7.5 Hz, 1H), 3.80 (s, 6H), 3.69 (dd, J = 10.5, 6.0 Hz, 1H), 

3.63 (dd, J = 10.5, 7.5 Hz, 1H), 2.78 (dd, J = 16.5, 6.0 Hz, 1H), 2.48 (dd, J = 16.5, 7.5 Hz, 1H), 

2.22 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 148.6, 148.5, 143.5, 113.0, 111.6, 101.0, 67.8, 63.6, 

56.7, 56.1, 53.2, 27.1; ESI-MS m/z 225.3 (M + H)+; HRMS calcd for C12H17O4
+ (M + H)+ 

225.1123, found 225.1122; HPLC Chiralpak OD-H (hexane/i-PrOH = 90:10, 1.0 mL/min) τminor = 

20.9 min, τmajor = 18.6 min. [α]D
25-26.7 (c 0.5, MeOH, 89% ee). 

 

(S)-(6-chlorochroman-3-yl)methanol (2g): 

 
51% yield, white solid. 1H NMR (400 MHz, CDCl3) δ 7.02 (d, J = 8.8 Hz, 1H), 7.02 (s, 1H), 6.73 

(d, J = 8.8 Hz, 1H), 4.27 (dd, J = 10.8, 2.0 Hz, 1H), 3.98 (dd, J = 10.8, 8.0 Hz, 1H), 3.71 (dd, J = 

10.8, 6.0 Hz, 1H), 3.64 (dd, J = 10.8, 8.0 Hz, 1H), 2.85 (dd, J = 16.0, 6.0 Hz, 1H), 2.58 (dd, J = 

16.0, 8.0 Hz, 1H), 2.25 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 153.2, 129.5, 127.3, 125.1, 122.6, 

117.9, 67.7, 63.2, 34.4, 27.2; ESI-MS m/z 199.1 (M + H)+; HRMS calcd for C10H12ClO2
+ (M + H)+ 

199.0520, found199.0520; HPLC Chiralpak OD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) τminor = 

27.5 min, τmajor = 29.3 min. [α]D
25 -19.6 (c 0.5, MeOH, 90.5:9.5 er). 

 

(S)-(6-bromochroman-3-yl)methanol (2h): 

O

OH
Br

 
53% yield, colorless crystal. 1H NMR (500 MHz, CDCl3) δ 7.16-7.17 (m, 2H), 6.67 (d, J = 9.0 Hz, 

1H), 4.27 (dd, J = 10.5, 2.0 Hz, 1H), 3.98 (dd, J = 10.5, 7.5 Hz, 1H), 3.67 (dd, J = 10.5, 6.0 Hz, 

1H), 3.63 (dd, J = 10.5, 7.5 Hz, 1H), 2.83 (dd, J = 16.5, 6.0 Hz, 1H), 2.55 (dd, J = 16.5, 7.5 Hz, 

1H), 2.23 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 153.7, 132.4, 130.1, 123.2, 118.3, 112.4, 67.6, 

63.1, 34.4, 27.1; ESI-MS m/z 243.0 (M + H)+; HRMS calcd for C10H12BrO2
+ (M + H)+ 243.0015, 

found 243.0011; HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) τminor = 23.8 min, 

τmajor = 25.2 min. [α]D
25 -9.8 (c 0.75, MeOH, 87.5:12.5 er). 

 

(S)-(7-fluorochroman-3-yl)methanol (2i): 

 
63% yield, yellow oil. 1H NMR (400 MHz, CDCl3) δ 6.97 (t, J = 7.6 Hz, 1H), 6.51-6.59 (m, 2H), 

4.29 (dd, J = 10.4, 2.0 Hz, 1H), 3.98 (dd, J = 10.4, 8.0 Hz, 1H), 3.71 (dd, J = 10.4, 6.0 Hz, 1H), 

3.65 (dd, J = 10.4, 8.0 Hz, 1H), 2.83 (dd, J = 16.0, 6.0 Hz, 1H), 2.53 (dd, J = 16.0, 8.0 Hz, 1H), 

2.24 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 161.9, 155.3, 130.6, 116.6, 107.6, 103.7, 67.8, 63.3, 

34.6, 26.8; ESI-MS m/z 183.7 (M + H)+; HRMS calcd for C10H12FO2
+ (M + H)+ 183.0816, found 
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183.0817; HPLC Chiralpak OD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) τminor = 20.6 min, τmajor = 

21.9 min. [α]D
25 -23.2 (c 1.0, MeOH, 89:11 er). 

 

(S)-(7-nitrochroman-3-yl)methanol (2j): 

 
57% yield, yellow solid. 1H NMR (400 MHz, CDCl3) δ 7.70 (d, J = 8.4 Hz, 1H), 7.66 (s, 1H), 7.18 

(d, J = 8.4 Hz, 1H), 4.36 (dd, J = 10.6, 2.0 Hz, 1H), 4.01 (dd, J = 10.6, 8.0 Hz, 1H), 3.73 (dd, J = 

10.6, 6.0 Hz, 1H), 3.68 (dd, J = 10.6, 8.0 Hz, 1H), 2.95 (dd, J = 16.0, 6.0 Hz, 1H), 2.70 (dd, J = 

16.0, 8.0 Hz, 1H), 2.31 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 154.9, 147.3, 130.4, 128.8, 115.1, 

112.0, 68.0, 62.9, 34.0, 27.5 ; ESI-MS m/z 210.1 (M + H)+; HRMS calcd for C10H12NO4
+ 

210.0762, found 210.0761.  

(S)-(7-aminochroman-3-yl)methanol (2j’) 

 
Compound 2j’ was prepared according to similar route of literature reported methods[5]: In a 

round bottom flask was charged with compound 2j (32 mg, 0.15mmol ), Pd/C (15 mg ) and 

MeOH (2.5 mL ). The mixture was stirred under the H2 at 30 °C for 5 hours. After carefully 

venting hydrogen, most of the reaction solvent was removed under reduced pressure. The residue 

was loaded on silica gel column and purified by flash chromatography (ethyl acetate/petroleum 

ether = 1/3 to 1/1) to afford the pure product 2j’ (21 mg, 79%) as a reddish brown solid. 1H NMR 

(400 MHz, CDCl3) δ 6.81 (d, J = 8.0 Hz, 1H), 6.23 (d, J = 8.0 Hz, 1H), 6.16 (s, 1H), 4.24 (dd, J = 

10.6, 2.0 Hz, 1H), 3.92 (dd, J = 10.6, 8.0 Hz, 1H), 3.68 (dd, J = 10.6, 6.0 Hz, 1H), 3.62 (dd, J = 

10.6, 8.0 Hz, 1H), 2.89 (br s, 2H), 2.75 (dd, J = 16.0, 6.0 Hz, 1H), 2.46 (dd, J = 16.0, 8.0 Hz, 1H), 

2.23 (m, 1H); ESI-MS m/z 180.0 (M + H)+; HRMS calcd for C10H14NO2
+ (M + H)+ 180.1019, 

found 180.1017; HPLC Chiralpak AD-H (hexane/i-PrOH = 85:15, 1.0 mL/min) τminor = 20.2 min, 

τmajor = 22.0 min. [α]D
25 -22.5 (c 0.5, MeOH, 81.6:18.4 er). 

 

(S)-(7-(trifluoromethyl)chroman-3-yl)methanol (2k): 

 
60% yield, colorless oil.1H NMR (500 MHz, CDCl3) δ 7.20 (d, J = 8.0 Hz, 1H), 7.07 (d, J = 8.0 

Hz, 1H), 7.05 (s, 1H), 4.32 (dd, J = 10.5, 2.0 Hz, 1H), 4.03 (dd, J = 10.5, 7.5 Hz, 1H), 3.71 (dd, J 

= 10.5, 6.0 Hz, 1H), 3.63 (dd, J = 10.5, 7.5 Hz, 1H), 2.91 (dd, J = 16.5, 6.0 Hz, 1H), 2.62 (dd, J = 

16.5, 7.5 Hz, 1H), 2.23 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 154.6, 130.5, 129.6, 125.0, 122.9, 

116.8, 113.8, 67.8, 63.1, 34.3, 27.3; ESI-MS m/z 233.3 (M + H)+; HRMS calcd for C11H12F3O2
+ 

(M + H)+ 233.0784, found 233.0783; HPLC Chiralpak AD-H (hexane/i-PrOH = 95:5, 1.0 mL/min) 
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τminor = 9.5 min, τmajor = 10.3 min. [α]D
25 -22.2 (c 1.5, MeOH, 87:13 er). 

 

(S)-3-(hydroxymethyl)chroman-7-carbonitrile (2l): 

 
70% yield, white solid. 1H NMR (500 MHz, CDCl3) δ 7.12 (m, 2H), 7.07 (s, 1H), 4.33 (dd, J = 

10.5, 2.0 Hz, 1H), 4.07 (dd, J = 10.5, 8.0 Hz, 1H), 3.86 (s, 3H), 3.71 (dd, J = 10.5, 6.0 Hz, 1H), 

3.63 (dd, J = 10.5, 8.0 Hz, 1H), 2.90 (dd, J = 16.0, 6.0 Hz, 1H), 2.62 (dd, J = 16.0, 8.0 Hz, 1H), 

2.27 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 167.0, 158.7, 132.1, 129.1, 122.3, 120.8, 166.6, 68.1, 

63.1, 51.8, 34.4, 27.3; ESI-MS m/z 190.2 (M + H)+; HRMS calcd for C11H12NO2
+ (M + H)+ 

190.0863, found 190.0864; HPLC Chiralpak AD-H (hexane/i-PrOH = 90:10, 1.0 mL/min) τminor = 

15.9 min, τmajor = 16.5 min. [α]D
25 -36.7 (c 0.9, MeOH, 89:10 er). 

 

(S)-methyl 3-(hydroxymethyl)chroman-6-carboxylate (2m): 

 
45% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 7.77 (s, 1H), 7.76 (d, J = 9.0 Hz, 1H), 6.81 

(d, J = 9.0 Hz, 1H), 4.35 (dd, J = 10.5, 2.0 Hz, 1H), 4.03 (dd, J = 10.5, 7.5 Hz, 1H), 3.71 (dd, J = 

10.5, 6.0 Hz, 1H), 3.63 (dd, J = 10.5, 7.5 Hz, 1H), 2.91 (dd, J = 16.5, 6.0 Hz, 1H), 2.62 (dd, J = 

16.5, 7.5 Hz, 1H), 2.23 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 154.8, 130.9, 127.0, 123.8, 120.3, 

118.7, 110.8, 67.9, 63.0, 34.1, 27.5; ESI-MS m/z 223.4 (M + H)+; HRMS calcd for C12H15O4
+ (M 

+ H)+ 223.0965, found 223.0961; HPLC Chiralpak AD-H (hexane/i-PrOH = 90:10, 1.0 mL/min) 

τminor = 12.7 min, τmajor = 13.5 min. [α]D
25 -13.0 (c 0.75, MeOH, 73.6:26.4 er). 

 

(S)-(7-chlorochroman-3-yl)methanol (2n): 

 
44% yield, white solid.1H NMR (400 MHz, CDCl3) δ 6.95 (d, J = 8.4 Hz, 1H), 6.82 (d, J = 8.4 Hz, 

1H), 6.80 (s, 1H), 4.26 (dd, J = 10.8, 2.0 Hz, 1H), 3.98 (dd, J = 10.8, 8.4 Hz, 1H), 3.70 (dd, J = 

10.8, 5.6 Hz, 1H), 3.65 (dd, J = 10.8, 8.4 Hz, 1H), 2.83 (dd, J = 16.0, 5.6 Hz, 1H), 2.55 (dd, J = 

16.0, 8.4 Hz, 1H), 2.24 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 155.1, 132.2, 130.8, 120.6, 119.5, 

116.7, 67.7, 63.2, 34.5, 26.9; ESI-MS m/z 268.1 (M + H)+; ESI-MS m/z 199.1 (M + H)+; HRMS 

calcd for C10H12ClO2
+ (M + H)+ 199.0520, found199.0520; HPLC Chiralpak AD-H 

(hexane/i-PrOH = 95:5, 1.0 mL/min) τminor = 12.6 min, τmajor = 13.6 min. [α]D
25 -17.0 (c 1.0, 

MeOH, 84:16 er). 

 

(S)-(6-fluorochroman-3-yl)methanol (2o): 

S15



 

  

 
64% yield, yellow oil. 1H NMR (500 MHz, CDCl3) δ 6.71 - 6.79 (m, 3H), 4.24 (dd, J = 11.0, 2.0 

Hz, 1H), 3.98 (dd, J = 11.0, 7.5 Hz, 1H), 3.68 (dd, J = 11.0, 6.0 Hz, 1H), 3.65 (dd, J = 11.0, 7.5 Hz, 

1H), 2.83 (dd, J = 16.5, 6.0 Hz, 1H), 2.55 (dd, J = 16.5, 7.5 Hz, 1H), 2.23 (m, 1H); 13C NMR (125 

MHz, CDCl3) δ 156.8, 150.5, 112.1, 117.4, 115.7, 113.9, 67.6, 63.1, 34.5, 27.4; ESI-MS m/z 268.1 

(M + H)+; ESI-MS m/z 183.7 (M + H)+; HRMS calcd for C10H12FO2
+ (M + H)+ 183.0816, found 

183.0817; HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) τminor = 23.6 min, τmajor = 

25.6 min. [α]D
25 -4.0 (c 0.8, MeOH, 86:14 er). 

 

(S)-(6,7-difluorochroman-3-yl)methanol (2p): 

 
43% yield, yellow oil. 1H NMR (400 MHz, CDCl3) δ 6.81 (t, J = 9.6 Hz, 1H), 6.60 (t, J = 9.6 Hz, 

1H), 4.24 (d, J = 10.6 Hz, 1H), 3.96 (dd, J = 10.6, 8.0 Hz, 1H), 3.68 (dd, J = 10.6, 5.6 Hz, 1H), 

3.63 (dd, J = 10.6, 8.0 Hz, 1H), 2.80 (dd, J = 16.4, 5.6 Hz, 1H), 2.52 (dd, J = 16.4, 8.0 Hz, 1H), 

2.22 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 150.3, 149.8, 148.9, 144.7, 117.1, 116.6,  67.6, 

63.0, 34.3, 26.7; ESI-MS m/z 201.6 (M + H)+; HRMS calcd for C10H11F2O2
+ (M + H)+ 201.0722, 

found 201.0716; HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) τminor = 21.6 min, 

τmajor = 22.7 min. [α]D
20 -20.3 (c 0.5, MeOH, 88.6:11.4 er). 

 

 (S)-(2,3-dihydrobenzofuran-3-yl)methanol (4): 

 
60% yield, yellow oil. 1H NMR (500 MHz, CHCl3) δ 7.22 (d, J = 7.5 Hz, 1H), 7.15 (t, J = 7.5 Hz, 

1H), 6.87 (t, J = 7.5 Hz, 1H), 6.81 (d, J = 7.5 Hz, 1H), 4.62 (t, J = 5.5 Hz, 1H ), 4.46 (t, J = 5.5 Hz, 

1H ), 3.78 (m, 2H), 3.62 (m, 1H); 13C NMR (125 MHz, CDCl3) δ 160.4, 128.8, 127.0, 124.6, 

120.4, 109.7, 64.9, 44.5; ESI-MS m/z 151.1 (M + H)+; HRMS calcd for C9H11O2 + (M + H)+ 

151.0754, found 151.0751. HPLC Chiralpak AD-H (hexane/i-PrOH = 97:3, 1.0 mL/min) τminor = 

19.0 min, τmajor = 17.6 min. [α]D
25 -9.9 (c 0.75, MeOH, 74.7:25.3 er). [α]D

24 -17.6 (93%ee) lit.[6] 

 

5. Determination of Byproducts:  

Two byproducts were identified in these reactions as dehalogenation and β-H 

elimination/dehydroxylation byproducts. 
2-phenylpropane-1, 3-diol (11): 

S16



 

  

 
colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.11-7.23 (m, 5H), 3.74 (dd, J = 13.8, 2.8 Hz, 3H), 

3.61 (dd, J = 13.8, 7.6 Hz, 1H), 2.56 (d, J = 7.6 Hz, 1H), 2.00 (m, 1H); ESI-MS m/z 153.1 (M + 

H)+. 

2-benzylacrylaldehyde (12): 

 
colorless oil. 1H NMR (400 MHz, CD Cl3) δ 9.6 (s, 1H), 7.17-7.31 (m, 5H), 6.08 (d, J = 13.8 Hz, 

2H), 3.35 (s, 2H); ESI-MS m/z 147.1 (M + H)+. 
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7.1H NMR and 13C NMR Spectra: 
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NAME              YWQ0I
EXPNO                 2
PROCNO                1
Date_          20130919
Time               5.05
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                 50.8
DW               48.400 usec
DE                 6.50 usec
TE                298.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300489 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

YWQ01H

OH

OH

I

1a
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NAME             YWQ0IC
EXPNO                 2
PROCNO                1
Date_          20130919
Time               5.36
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  531
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7578031 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ01H

OH

OHI

1a
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NAME            Chongce
EXPNO                25
PROCNO                1
Date_          20131008
Time              13.27
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  362
DW               60.400 usec
DE                 6.50 usec
TE                297.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300413 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

Y0021

OH

OH

Br

1a'
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NAME            YWQ0020
EXPNO                 1
PROCNO                1
Date_          20130730
Time              23.26
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                32768
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.908261 Hz
AQ            0.5505524 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                300.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7578005 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0020

Br

OH

OH

1a'
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NAME            YWQ0001
EXPNO                 1
PROCNO                1
Date_          20130730
Time              16.55
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    0
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                 50.8
DW               48.400 usec
DE                 6.50 usec
TE                297.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300227 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

YWQ0001

O
2a

OH
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NAME            YWQ0001
EXPNO                 2
PROCNO                1
Date_          20130730
Time              17.05
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                32768
SOLVENT           CDCl3
NS                  188
DS                    4
SWH           29761.904 Hz
FIDRES         0.908261 Hz
AQ            0.5505524 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                299.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577966 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0001

O
2a

OH
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NAME               1000
EXPNO                 2
PROCNO                1
Date_          20130913
Time              21.57
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                322.5
DW               60.400 usec
DE                 6.50 usec
TE                298.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1296005 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

YWQ-0040

I

OH

OH

1b
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NAME               0040
EXPNO                 2
PROCNO                1
Date_          20130922
Time               4.59
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7578004 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

0040

1b

OH

OHI
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NAME                  1
EXPNO                49
PROCNO                1
Date_          20130913
Time              14.37
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                322.5
DW               60.400 usec
DE                 6.50 usec
TE                298.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300094 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

LY-113554

OH

OH

Br

1b'
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NAME           YWQ0042C
EXPNO                 1
PROCNO                1
Date_          20130919
Time              10.53
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577992 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME                  1
EXPNO                62
PROCNO                1
Date_          20130917
Time              16.25
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                228.1
DW               60.400 usec
DE                 6.50 usec
TE                298.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300100 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

0040-P
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NAME          YWQ0040-P
EXPNO                 2
PROCNO                1
Date_          20130918
Time               7.14
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1570
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577938 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0040-P

2b

OH

O
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NAME               0002
EXPNO                 2
PROCNO                1
Date_          20130928
Time              21.00
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                   57
DW               48.400 usec
DE                 6.50 usec
TE                298.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300222 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

0002

I

OH

OH
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NAME              0002C
EXPNO                 2
PROCNO                1
Date_          20130928
Time              22.28
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1599
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577986 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

0002C

OH

OHI

1c
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NAME             0002PH
EXPNO                 2
PROCNO                1
Date_          20130929
Time               5.30
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  203
DW               48.400 usec
DE                 6.50 usec
TE                298.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300220 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

0002PH
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NAME           YWQ002-P
EXPNO                 1
PROCNO                1
Date_          20130808
Time              20.00
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                32768
SOLVENT           CDCl3
NS                 1402
DS                    4
SWH           29761.904 Hz
FIDRES         0.908261 Hz
AQ            0.5505524 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                300.4 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577922 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ002-P

2c

OH

O
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NAME                  1
EXPNO                14
PROCNO                1
Date_          20130812
Time              10.22
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                228.1
DW               60.400 usec
DE                 6.50 usec
TE                300.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300096 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

0010
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OHI

1d
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NAME              0010C
EXPNO                 2
PROCNO                1
Date_          20130930
Time               3.56
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  331
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577971 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

0010C
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1d
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NAME            0010-PH
EXPNO                 2
PROCNO                1
Date_          20130928
Time               6.20
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  144
DW               48.400 usec
DE                 6.50 usec
TE                298.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300220 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME            0010P-C
EXPNO                 2
PROCNO                1
Date_          20130928
Time               8.00
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577950 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

0010P-C
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NAME          YWQ0004BH
EXPNO                 2
PROCNO                1
Date_          20130922
Time               7.14
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  203
DW               48.400 usec
DE                 6.50 usec
TE                298.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300215 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

YWQ0004BH

I

OH

OH

1e
MeO

 
 
 

S28



 

  

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

3
7
.
4
9

4
2
.
6
5

5
5
.
5
0

6
5
.
2
5

7
6
.
7
5

7
7
.
0
0

7
7
.
2
5

1
0
0
.
6
1

1
1
4
.
4
1

1
2
4
.
6
0

1
3
0
.
4
2

1
3
4
.
6
3

1
5
8
.
2
4

NAME           YWQ0004B
EXPNO                 2
PROCNO                1
Date_          20130922
Time               5.59
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  915
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577936 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0004B

OH

OHI

1e

MeO

 
 
 

10 9 8 7 6 5 4 3 2 1 0 ppm

1
.
2
0
1

1
.
2
1
3

2
.
2
2
2

2
.
2
2
8

2
.
2
3
3

2
.
2
3
9

2
.
2
4
4

2
.
2
4
9

2
.
2
5
4

2
.
2
6
0

2
.
2
6
6

2
.
4
8
5

2
.
5
0
1

2
.
5
1
7

2
.
5
3
3

2
.
7
8
2

2
.
7
9
3

2
.
8
1
4

2
.
8
2
5

3
.
6
1
8

3
.
6
3
4

3
.
6
4
0

3
.
6
5
5

3
.
6
8
3

3
.
6
9
5

3
.
7
0
4

3
.
7
1
6

3
.
7
4
9

3
.
9
6
1

3
.
9
7
7

3
.
9
8
2

3
.
9
9
8

4
.
2
6
5

4
.
2
6
9

4
.
2
8
6

4
.
2
9
0

6
.
3
7
1

6
.
3
7
6

6
.
4
4
2

6
.
4
4
7

6
.
4
5
8

6
.
4
6
4

6
.
9
2
5

6
.
9
4
2

7
.
2
6
0

1
.
0
2

1
.
0
4

1
.
0
1

1
.
0
8

1
.
0
7

3
.
0
3

1
.
0
0

1
.
0
3

0
.
9
9

1
.
0
1

1
.
0
0

NAME        YWQ0004B-PH
EXPNO                 1
PROCNO                1
Date_          20130927
Time               5.54
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  128
DW               48.400 usec
DE                 6.50 usec
TE                298.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300220 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

YWQ0004B-PH

O

OH

2e
MeO
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NAME        YWQ0004B-PC
EXPNO                 1
PROCNO                1
Date_          20130927
Time               6.39
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  684
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577959 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0004B-PC

O

OH

2e
MeO
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NAME           YWQ0004H
EXPNO                 1
PROCNO                1
Date_          20130928
Time              22.35
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  128
DW               48.400 usec
DE                 6.50 usec
TE                298.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300221 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

YWQ0004H
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NAME            YWQ0004
EXPNO                 1
PROCNO                1
Date_          20130730
Time              21.32
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                32768
SOLVENT           CDCl3
NS                  568
DS                    4
SWH           29761.904 Hz
FIDRES         0.908261 Hz
AQ            0.5505524 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                300.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577954 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0004

OH

OHI

1f

MeO

MeO

 
 
 

10 9 8 7 6 5 4 3 2 1 0 ppm

1
.
8
8
0

2
.
2
1
0

2
.
2
1
3

2
.
2
1
9

2
.
2
2
5

2
.
2
3
4

2
.
2
3
9

2
.
2
4
5

2
.
2
4
9

2
.
2
5
1

2
.
4
6
5

2
.
4
8
0

2
.
4
9
7

2
.
5
1
2

2
.
7
5
6

2
.
7
6
7

2
.
7
8
8

2
.
7
9
9

3
.
6
1
2

3
.
6
2
7

3
.
6
3
3

3
.
6
4
9

3
.
6
7
1

3
.
6
8
3

3
.
6
9
2

3
.
7
0
4

3
.
7
2
7

3
.
7
9
3

3
.
7
9
7

3
.
9
2
3

3
.
9
3
8

3
.
9
4
4

3
.
9
5
9

4
.
2
1
5

4
.
2
1
9

4
.
2
3
6

4
.
2
4
0

6
.
3
7
4

6
.
5
1
9

7
.
2
6
0

1
.
4
6

1
.
0
2

1
.
0
2

1
.
0
0

1
.
0
4

1
.
0
7

6
.
0
3

1
.
0
7

1
.
0
3

1
.
0
3

1
.
0
0

NAME           YWQ0004P
EXPNO                 2
PROCNO                1
Date_          20130928
Time              20.19
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                   64
DW               48.400 usec
DE                 6.50 usec
TE                298.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300217 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

YWQ0004P
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NAME          YWQ0004PC
EXPNO                 2
PROCNO                1
Date_          20130928
Time              20.55
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  608
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577668 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0004PC
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OH
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MeO

MeO
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NAME                100
EXPNO                13
PROCNO                1
Date_          20130711
Time              21.48
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  181
DW               60.400 usec
DE                 6.50 usec
TE                299.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300100 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

ywq0007

OH

OHI

1g

Cl
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NAME            YWQ0007
EXPNO                 1
PROCNO                1
Date_          20130730
Time              22.14
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  346
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                300.3 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577977 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0007

OH

OHI

1g

Cl
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NAME                  1
EXPNO                17
PROCNO                1
Date_          20130718
Time              10.56
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  362
DW               60.400 usec
DE                 6.50 usec
TE                299.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300097 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

YWQ-007
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NAME          YWQ0007-P
EXPNO                 2
PROCNO                1
Date_          20130923
Time              11.53
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 6000
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577530 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0007-P
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NAME            Chongce
EXPNO                24
PROCNO                1
Date_          20131008
Time              13.19
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                228.1
DW               60.400 usec
DE                 6.50 usec
TE                297.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300099 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

Y009
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NAME               009C
EXPNO                23
PROCNO                1
Date_          20130929
Time               2.10
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  796
DS                    4
SWH           23980.814 Hz
FIDRES         0.365918 Hz
AQ            1.3664756 sec
RG               1149.4
DW               20.850 usec
DE                 6.50 usec
TE                310.9 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                10.25 usec
PL1                0.00 dB
PL1W        38.68305206 W
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                0.00 dB
PL12              16.07 dB
PL13               0.00 dB
PL2W        10.87646866 W
PL12W        0.26883632 W
PL13W       10.87646866 W
SFO2        400.1316005 MHz
SI                32768
SF          100.6127615 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

009C
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Br
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NAME           YWQ0009P
EXPNO                 1
PROCNO                1
Date_          20130730
Time              17.08
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    0
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                   64
DW               48.400 usec
DE                 6.50 usec
TE                297.8 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300227 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

YWQ0009P
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NAME           YWQ0009P
EXPNO                 2
PROCNO                1
Date_          20130730
Time              17.55
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                32768
SOLVENT           CDCl3
NS                 3024
DS                    4
SWH           29761.904 Hz
FIDRES         0.908261 Hz
AQ            0.5505524 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                299.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577975 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME                100
EXPNO                15
PROCNO                1
Date_          20130711
Time              22.01
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  114
DW               60.400 usec
DE                 6.50 usec
TE                299.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300100 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME            YWQ0006
EXPNO                 2
PROCNO                1
Date_          20130922
Time               6.59
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577950 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME                  1
EXPNO                16
PROCNO                1
Date_          20130718
Time              10.51
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  181
DW               60.400 usec
DE                 6.50 usec
TE                299.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300095 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME             YW006P
EXPNO                 2
PROCNO                1
Date_          20130924
Time              12.43
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 6000
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                297.9 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577930 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME                100
EXPNO                 8
PROCNO                1
Date_          20130711
Time              21.17
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                161.3
DW               60.400 usec
DE                 6.50 usec
TE                299.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300097 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

ywq0003

I
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NAME            YWQ0003
EXPNO                 1
PROCNO                1
Date_          20130730
Time              19.24
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                32768
SOLVENT           CDCl3
NS                  207
DS                    4
SWH           29761.904 Hz
FIDRES         0.908261 Hz
AQ            0.5505524 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                299.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577958 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0003

OH
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NAME               1000
EXPNO            113472
PROCNO                1
Date_          20130712
Time              20.28
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  512
DW               60.400 usec
DE                 6.50 usec
TE                300.5 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300097 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

LY-113472
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NAME            YWQ-003
EXPNO                 1
PROCNO                1
Date_          20130716
Time               0.32
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                32768
SOLVENT           CDCl3
NS                  715
DS                    4
SWH           29761.904 Hz
FIDRES         0.908261 Hz
AQ            0.5505524 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.9 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                11.66 usec
PL1                0.00 dB
PL1W        83.39463043 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577966 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME                100
EXPNO                34
PROCNO                1
Date_          20130815
Time              21.28
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  128
DW               60.400 usec
DE                 6.50 usec
TE                299.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300099 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

ywq-003B-P
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NAME              0026H
EXPNO                 2
PROCNO                1
Date_          20130929
Time               5.37
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  161
DW               48.400 usec
DE                 6.50 usec
TE                298.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300221 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

0026H

I
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NAME             0026CC
EXPNO                 2
PROCNO                1
Date_          20130929
Time               7.35
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 2048
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                297.9 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577940 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

0026CC
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NAME           0026-P-H
EXPNO                 1
PROCNO                1
Date_          20130927
Time               6.44
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                 90.5
DW               48.400 usec
DE                 6.50 usec
TE                298.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300221 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

0026-P-H
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NAME           0026-P-C
EXPNO                 1
PROCNO                1
Date_          20130927
Time              11.12
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 5000
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577947 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME                100
EXPNO                12
PROCNO                1
Date_          20130711
Time              21.41
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                322.5
DW               60.400 usec
DE                 6.50 usec
TE                299.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300100 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

ywq0008

I

OH

OH

1l
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NAME           YWQ0008C
EXPNO                 1
PROCNO                1
Date_          20130919
Time               7.49
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  564
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7578035 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0008C

OH

OHINC

1l
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NAME             0008PH
EXPNO                 2
PROCNO                1
Date_          20130929
Time               4.23
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  203
DW               48.400 usec
DE                 6.50 usec
TE                297.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300220 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

0008PH
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NC
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NAME          YWQ0008-P
EXPNO                 2
PROCNO                1
Date_          20130922
Time              12.39
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 6000
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577941 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0008-P
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NC
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NAME             0036-C
EXPNO                 1
PROCNO                1
Date_          20130930
Time               1.59
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                 50.8
DW               48.400 usec
DE                 6.50 usec
TE                298.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300217 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

0036-C

OH

OHI

MeOOC

1m
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NAME            0036-CC
EXPNO                 1
PROCNO                1
Date_          20130930
Time               2.04
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  405
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7578013 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

0036-CC

OH

OHI

MeOOC

1m
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NAME            0036-PH
EXPNO                 1
PROCNO                1
Date_          20130930
Time               1.20
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  181
DW               48.400 usec
DE                 6.50 usec
TE                298.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300219 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

0036-PH

O

OH
MeOOC

2m
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NAME            0036-PC
EXPNO                 1
PROCNO                1
Date_          20130930
Time               1.26
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  552
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.7 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577932 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

0036-PC
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NAME               1000
EXPNO            113555
PROCNO                1
Date_          20130913
Time              21.51
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  181
DW               60.400 usec
DE                 6.50 usec
TE                298.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300092 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

LY-113555

Br

OH

OH

1n

Cl
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NAME           YWQ0041C
EXPNO                 1
PROCNO                1
Date_          20130919
Time               9.16
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  786
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577966 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ00041C

Br
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Cl
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NAME                  1
EXPNO                63
PROCNO                1
Date_          20130917
Time              16.32
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                 71.8
DW               60.400 usec
DE                 6.50 usec
TE                298.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300098 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

0041-P

O

OH

2n
Cl
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NAME          YWQ0041-P
EXPNO                 2
PROCNO                1
Date_          20130918
Time              10.53
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 4000
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577969 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0041-P

O

OH

2n
Cl

 
 
 

S48



 

  

10 9 8 7 6 5 4 3 2 1 0 ppm

2
.
0
9
4

2
.
7
2
4

2
.
7
3
8

3
.
1
6
4

3
.
6
5
3

3
.
6
7
4

3
.
6
8
7

3
.
7
9
3

3
.
8
1
2

6
.
7
8
7

6
.
8
0
3

6
.
8
1
9

6
.
9
7
7

6
.
9
9
5

7
.
2
6
0

7
.
4
5
1

7
.
4
6
4

7
.
4
7
9

1
.
0
0

2
.
0
6

2
.
6
5

2
.
0
2

2
.
0
2

1
.
0
1

1
.
0
1

1
.
0
0

NAME            YWQ0033
EXPNO                 2
PROCNO                1
Date_          20130919
Time               5.40
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  101
DW               48.400 usec
DE                 6.50 usec
TE                298.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300215 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

YWQ0033H

Br

OH

OH

1o

F
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NAME           YWQ0033C
EXPNO                 2
PROCNO                1
Date_          20130919
Time               7.14
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1724
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577960 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0033C
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NAME          YWQ0033-P
EXPNO                 2
PROCNO                1
Date_          20130928
Time               3.03
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                   57
DW               48.400 usec
DE                 6.50 usec
TE                298.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300220 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

YWQ0033-P

O

OH
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F
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NAME         YWQ0033-PC
EXPNO                 2
PROCNO                1
Date_          20130928
Time               3.36
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  566
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577979 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0033-PC

O
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NAME            YWQ0039
EXPNO                 1
PROCNO                1
Date_          20130916
Time               5.22
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  161
DW               48.400 usec
DE                 6.50 usec
TE                298.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300221 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

YWQ0039

Br

OH

OH

1p

F

F

 

180 160 140 120 100 80 60 40 20 0 ppm

3
3
.
5
6

4
1
.
9
6

6
4
.
4
9

7
6
.
7
5

7
7
.
0
0

7
7
.
2
5

1
1
7
.
6
9

1
1
7
.
7
2

1
1
7
.
7
4

1
1
7
.
7
7

1
1
9
.
2
8

1
1
9
.
4
2

1
2
1
.
4
7

1
2
1
.
6
3

1
3
6
.
3
0

1
3
6
.
3
4

1
3
6
.
3
7

1
4
7
.
5
7

1
4
7
.
6
7

1
4
8
.
2
9

1
4
8
.
3
8

1
4
9
.
5
6

1
4
9
.
6
6

1
5
0
.
2
7

1
5
0
.
3
6

NAME           YWQ0039C
EXPNO                 1
PROCNO                1
Date_          20130927
Time               5.45
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1043
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577947 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME                  1
EXPNO                61
PROCNO                1
Date_          20130917
Time              16.17
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                 71.8
DW               60.400 usec
DE                 6.50 usec
TE                298.3 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300098 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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O

OH

2p

F
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NAME          YWQ0039-P
EXPNO                 1
PROCNO                1
Date_          20130918
Time               3.03
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 4411
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577958 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

YWQ0039-P
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NAME              0018H
EXPNO                 2
PROCNO                1
Date_          20130929
Time               4.28
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT            DMSO
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  114
DW               48.400 usec
DE                 6.50 usec
TE                298.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300078 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME              0018C
EXPNO                 2
PROCNO                1
Date_          20130929
Time               5.25
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT            DMSO
NS                  869
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7578544 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40
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NAME              0018P
EXPNO                 2
PROCNO                1
Date_          20130929
Time               3.17
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  101
DW               48.400 usec
DE                 6.50 usec
TE                298.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300217 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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NAME             0018PC
EXPNO                 2
PROCNO                1
Date_          20130929
Time               4.18
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1087
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577986 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

0018PC

O

OH

4
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NAME            Chongce
EXPNO                20
PROCNO                1
Date_          20131008
Time              12.49
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  181
DW               60.400 usec
DE                 6.50 usec
TE                297.9 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300478 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

Y0012

I

HO

OH

5
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NAME               0012
EXPNO                67
PROCNO                1
Date_          20131001
Time              12.45
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                  307
DS                    4
SWH           23980.814 Hz
FIDRES         0.365918 Hz
AQ            1.3664756 sec
RG               1149.4
DW               20.850 usec
DE                 6.50 usec
TE                309.6 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                10.25 usec
PL1                0.00 dB
PL1W        38.68305206 W
SFO1        100.6228298 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                0.00 dB
PL12              16.07 dB
PL13               0.00 dB
PL2W        10.87646866 W
PL12W        0.26883632 W
PL13W       10.87646866 W
SFO2        400.1316005 MHz
SI                32768
SF          100.6127630 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

ywq-0012C

I
OH

HO

5
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NAME                 22
EXPNO                22
PROCNO                1
Date_          20130925
Time              11.40
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                    8
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                  362
DW               60.400 usec
DE                 6.50 usec
TE                298.7 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300378 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

1910-02-01

OH

OH
11
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NAME                 22
EXPNO             35732
PROCNO                1
Date_          20130529
Time              23.32
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH            8278.146 Hz
FIDRES         0.126314 Hz
AQ            3.9584243 sec
RG                322.5
DW               60.400 usec
DE                 6.50 usec
TE                299.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                12.58 usec
PL1                0.00 dB
PL1W        10.87646866 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300089 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

35732C-2

CHO

12
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NAME              Y-Y-1
EXPNO                 1
PROCNO                1
Date_          20131108
Time               6.28
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                  203
DW               48.400 usec
DE                 6.50 usec
TE                298.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300597 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

Y-Y-1

OTf

OTf

14
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NAME            Y-Y-3CC
EXPNO                 1
PROCNO                1
Date_          20131108
Time               8.31
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1362
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577931 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

Y-Y-3CC

OTf

OTf

14
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NAME            21141BH
EXPNO                 1
PROCNO                1
Date_          20131109
Time               4.17
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                   57
DW               48.400 usec
DE                 6.50 usec
TE                298.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300220 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

21141BH

6.66.87.07.27.47.6 ppm

2.42.62.83.03.23.4 ppm

P(O)Ar2

OTf

15
Ar = 3,5-di(t-butyl)pheyl
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NAME         21141BCCCC
EXPNO                 2
PROCNO                1
Date_          20131109
Time               0.53
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1024
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577941 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

21141BCCCCC

P(O)Ar2

OTf

15
Ar = 3,5-di(t-butyl)pheyl
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NAME              Y-Y-3
EXPNO                 1
PROCNO                1
Date_          20131108
Time               6.23
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                 45.2
DW               48.400 usec
DE                 6.50 usec
TE                298.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300735 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

Y-Y-3

6.87.07.2 ppm

2.22.42.62.83.0 ppm

PAr2

OTf

16
Ar = 3,5-di(t-butyl)pheyl
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NAME           Y-Y-3CCC
EXPNO                 1
PROCNO                1
Date_          20131108
Time              12.08
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 4000
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577977 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

Y-Y-3CCC

PAr2

OTf

16
Ar = 3,5-di(t-butyl)pheyl
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NAME            21141AH
EXPNO                 1
PROCNO                1
Date_          20131109
Time               4.28
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                 45.2
DW               48.400 usec
DE                 6.50 usec
TE                298.0 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300220 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

21141AH

7.27.47.6 ppm

2.02.53.0 ppm

PAr2

P(O)Ar2

Ar = 3,5-di(t-butyl)pheyl
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NAME            21141AC
EXPNO                 1
PROCNO                1
Date_          20131109
Time               4.55
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 3000
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.0 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577940 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

21141AC

PAr2

P(O)Ar2

Ar = 3,5-di(t-butyl)pheyl
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NAME               LG-H
EXPNO                 1
PROCNO                1
Date_          20130930
Time               2.43
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           10330.578 Hz
FIDRES         0.157632 Hz
AQ            3.1719923 sec
RG                   36
DW               48.400 usec
DE                 6.50 usec
TE                298.1 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                14.00 usec
PL1                2.50 dB
PL1W        13.02359581 W
SFO1        500.1330885 MHz
SI                32768
SF          500.1300710 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

LG-H

PAr2

PAr2

L8
Ar= 3,5-di(t-butyl)pheyl

7.07.27.4 ppm

1.82.02.22.42.62.8 ppm
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NAME               LG-C
EXPNO                 1
PROCNO                1
Date_          20130930
Time               2.50
INSTRUM           Spect
PROBHD   5 mm PABBO BB-
PULPROG          zgpg30
TD                65536
SOLVENT           CDCl3
NS                 1005
DS                    4
SWH           29761.904 Hz
FIDRES         0.454131 Hz
AQ            1.1010548 sec
RG                  203
DW               16.800 usec
DE                 6.50 usec
TE                298.1 K
D1           2.00000000 sec
D11          0.03000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                13C
P1                13.84 usec
PL1                2.50 dB
PL1W        46.89624786 W
SFO1        125.7703643 MHz

======== CHANNEL f2 ========
CPDPRG2         waltz16
NUC2                 1H
PCPD2             80.00 usec
PL2                2.50 dB
PL12              17.40 dB
PL13              17.40 dB
PL2W        13.02359581 W
PL12W        0.42143536 W
PL13W        0.42143536 W
SFO2        500.1320005 MHz
SI                32768
SF          125.7577955 MHz
WDW                  EM
SSB                   0
LB                 1.00 Hz
GB                    0
PC                 1.40

LG-C

PAr2

PAr2

L8
Ar= 3,5-di(t-butyl)pheyl

 
 
8. HPLC Spectra. 
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