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General Methods 

All reactions were carried out under an atmosphere of nitrogen unless otherwise 

indicated. Anhydrous THF was distilled from sodium/benzophenone ketyl prior to use. 

All other solvents were technical grade unless noted. Anhydrous DMF (Acros) and 

other commercially available reagents were used without further purification unless 

noted. Column chromatography was performed using silica gel 300-400 mesh 

(purchased from Qingdao-Haiyang Co. China) as the solid support. All NMR spectra 

were recorded on Bruker Avance 500 MHz spectrometer at STP. 1H NMR and 13C 

NMR chemical shifts are reported in δ units, parts per million (ppm) relative to the 

chemical shift of residual solvent. Reference peaks for chloroform in 1H NMR and 
13C NMR spectra were set at 7.26 ppm and 77.0 ppm, respectively. High-resolution 

mass spectra (HRMS) were obtained using Waters Micromass GCT Premier. Melting 

point was recorded on a micro melting point apparatus (X-4, YUHUA Co., Ltd, 

Gongyi, China). Enantiomer ratios were determined by chiral HPLC analysis in 

comparison with authentic racemic materials. Optical rotations were taken on Autopol 

IV-T. 
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(1) Typical Nickel-Catalyzed Carbonyl Allylation Procedure  

General Procedure A: To a flame-dried Schlenk tube equipped with a magnetic stir 

bar was loaded (S)-tBu-Pybox (2c) (7.40 mg, 0.023 mmol, 15.0 mol%) and zinc 

powder (29.3 mg, 0.450 mmol, 300 mol%). The tube was moved into a dry glove box, 

at which point Ni(ClO4)2·6H2O (5.50 mg, 0.015 mmol, 10.0 mol%) was added. The 

tube was capped with a rubber septum before being moved out of the glove box. DMF 

(1.0 mL), aldehyde (0.150 mmol, 100 mol%) and allylic carbonate (0.225 mmol, 150 

mol%) were added via syringe subsequently. The solution was stirred at room 

temperature overnight. The reaction mixture was directly purified by flash-column 

chromatography on silica gel with petroleum ether and EtOAc as eluents to give pure 

products. The enantioselectivity was determined by HPLC. The ratio of anti/syn were 

determined by 1H NMR. 

General Procedure B: To a flame-dried Schlenk tube equipped with a magnetic stir 

bar was loaded (S)-tBu-Pybox (2c) (7.40 mg, 0.023 mmol, 15.0 mol%) and zinc 

powder (29.3 mg, 0.450 mmol, 300 mol%). The tube was moved into a dry glove box, 

at which point Ni(ClO4)2·6H2O (5.50 mg, 0.015 mmol, 10.0 mol%) and CsI (19.5 mg, 

0.075 mmol, 50.0 mol%) was added. The tube was capped with a rubber septum 

before being moved out of the glove box. DMF (1.0 mL), aldehyde (0.150 mmol, 100 

mol%) and allylic carbonate (0.225 mmol, 150 mol%) were added via syringe 

subsequently. The reaction mixture was allowed to stir 12 hours under N2 atmosphere 

at -15 ºC/-25 ºC. 

Procedure for preparing compound 5: To a flame-dried Schlenk tube equipped with 

a magnetic stir bar was loaded (S)-tBu-Pybox (2c) (7.40 mg, 0.023 mmol, 15.0 mol%) 

and zinc powder (29.3 mg, 0.450 mmol, 300 mol%). The tube was moved into a dry 

glove box, at which point Ni(COD)2 (4.20 mg, 0.015 mmol, 10.0 mol%) and CuI 

(14.3mg, 0.075 mmol, 50.0 mol%) was added. The tube was capped with a rubber 

septum, and it was moved out of the glove box. DMF (1.0 mL). 4-Anisaldehyde (22.4 

mg, 0.150 mmol, 100 mol%) and allyl methyl carbonate (26.1 mg, 0.225 mmol, 150 

mol%) were added via syringe subsequently. After the reaction mixture was allowed 

to stir 12 hours under N2 atmosphere at 0ºC , it was directly loaded onto a silica 

column without work-up. Flash column chromatography (SiO2: 8% ethyl acetate in 

petroleum ether) gave 5 as a colorless oil. 

 

(2) Analytical Data for Homoallylic Alcohols 

(+)-1-(4-Methoxyphenyl)-3-phenylbut-3-en-1-ol (1) 

Colorless oil, 95% yield (36.2 mg), 91% ee; [α]
22 

D = +34.3 (c = 

1.00, CHCl3).  
1H NMR (500 MHz, CDCl3): δ 2.06 (s, 1H), 2.90 (dd, J = 8.9, 

14.3 Hz, 1H), 3.00 (ddd, J = 0.9, 4.5, 14.3 Hz, 1H), 3.83 (s, 

3H), 4.72 (m, 1H), 5.18 (d, J = 0.8 Hz, 1H), 5.43 (d, J = 1.3 

Hz, 1H), 6.93-6.88 (m, 2H), 7.27-7.50 (m, 7H). 13C NMR 

(125 MHz, CDCl3): δ 45.9, 55.3, 71.7, 113.8, 115.7, 126.3, 127.1, 127.8, 128.5, 136.1, 

app:ds:petroleum
app:ds:ether
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145.2, 159.1. HRMS (EI) calcd for C17H18O2: 254.1307, found 254.1304. HPLC 

condition: Chiralcel AD-H, n-hexane/2-propanol 85/15, flow rate 0.8 mL/min, UV 

214 nm, tR = 9.7 min (minor), tR = 11.5 min (major).  

 

(S)-(-)-1-(4-Methoxyphenyl)but-3-en-1-ol (5)1 

Colorless oil, 90% yield (24.0 mg), 66% ee; [α]
23 

D = -38.5 (c =  

0.40, CHCl3).  
1H NMR (500 MHz, CDCl3): δ 2.10 (s, 1H), 2.49 (t, J = 6.8 

Hz, 2H), 3.80 (s, 3H), 4.67 (t, J = 6.5 Hz, 1H 2H), 5.10-5.18 

(m, 2H), 5.82-5.73 (m, 1H), 6.86-6.90 (m, 2H), 7.326-7.29 (m, 2H). HPLC condition: 

Chiralcel AD-H, n-hexane/2-propanol 92/8, flow rate 0.6 mL/min, UV 220 nm, tR = 

15.4 min (minor), tR = 16.8 min (major).  

 

(+)-1-(2-Methoxyphenyl)-3-phenylbut-3-en-1-ol (6)  

Colorless oil, 96% yield (36.6 mg), 88% ee; [α]
26 

D = +24.8 (c =  

1.00, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 2.48 (d, J = 4.8 Hz, 

1H), 2.77 (dd, J = 9.0, 14.3 Hz, 1H), 3.17 (ddd, J = 0.9, 4.5, 14.3 

Hz, 1H), 3.86 (s, 3H), 5.00 (m, 1H), 5.18 (s, 1H), 5.44 (d, J = 1.2 

Hz, 1H), 6.86-6.90 (m, 1H), 6.94-6.99 (m, 1H), 7.22-7.27 (m, 1H), 

7.28-7.32 (m, 1H), 7.34-7.39 (m, 3H), 7.51-7.55 (m, 2H). 13C 

NMR (125 MHz, CDCl3): δ 43.9, 55.2, 68.5, 110.3, 115.1, 120.7, 126.3, 126.6, 127.6, 

128.2, 128.3, 132.0, 140.3, 145.3, 156.2. HRMS (EI) calcd for C17H18O2: 254.1307, 

found 254.1305. HPLC condition: Chiralcel OD-H, n-hexane/2-propanol 80/20, flow 

rate 0.7 mL/min, UV 214 nm, tR = 7.4 min (major), tR = 7.9 min (minor).  

 

(+)-1-(4-(Dimethylamino)phenyl)-3-phenylbut-3-en-1-ol (7) 

Colorless oil, 95% yield (38.1 mg), 85% ee; [α]
22 

D = +41.6 (c =  

1.03, CHCl3).
1H NMR (500 MHz, CDCl3): δ 1.99 (s, 1H), 2.91 

(dd, J = 8.9, 14.3 Hz, 1H), 2.96 (s, 6H), 2.98 (dd, J = 4.5, 14.3 

Hz, 1H), 4.67 (m, 1H), 5.18 (s, 1H), 5.41 (d, J = 1.2 Hz, 1H), 

6.71-6.76 (m, 2H), 7.21-7.26 (m, 2H), 7.29-7.34 (m, 1H), 

7.35-7.40 (m, 2H), 7.44-7.49 (m, 2H).  13C NMR (125 MHz, CDCl3): δ 40.7, 45.6, 

71.9, 112.6, 115.4, 126.4, 126.9, 127.7, 128.5, 131.9, 140.6, 145.4, 150.3. HRMS 

calcd for C18H21NO (EI): 267.1623, found 267.1622. HPLC condition: Chiralcel 

AD-H, n-hexane/2-propanol 85/15, flow rate 0.8 mL/min, UV 214 nm, tR = 13.2 min 

(minor), tR = 16.8 min (major).  

 

(+)-3-Phenyl-1-p-tolylbut-3-en-1-ol (8) 

Colorless oil, 95% yield (33.9 mg), 88% ee; [α]
24 

D = +33.4 (c =  

0.98, CHCl3).   
1H NMR (500 MHz, CDCl3): δ 2.07 (s, 1H), 2.39(s, 3H), 2.90 

(dd, J = 9.0, 14.3 Hz, 1H), 3.02 (dd, J = 3.9, 14.3 Hz, 1H), 4.74 

                                                             
1 V. De Sio, A. Massa, A. Scettri, Org. Biomol. Chem. 2010, 8, 3055-3059. 
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(m, 1H), 5.20 (s, 1H), 5.44 (s, 1H), 7.16-7.22 (m, 2H), 7.26-7.30 (m, 2H), 7.32-7.38 

(m, 1H), 7.38-7.42 (m, 2H), 7.44-7.51 (m, 2H). 13C NMR (125 MHz, CDCl3): δ 21.1, 

45.9, 71.9, 115.7, 125.8, 126.3, 127.8, 128.5, 129.1, 137.2, 140.4, 141.0, 145.2. 

HRMS (EI) calcd for C17H18O:  238.1358, found 238.1356. HPLC condition: 

Chiralcel AD-H, n-hexane/ 2-propanol 92/8, flow rate 0.6 mL/min, UV 214 nm, tR = 

16.3 min (minor), tR = 20.0 min (major).  

 

(-)-3-phenyl-1-o-tolylbut-3-en-1-ol (9) 

Colorless oil, 85% yield (30.3 mg), 86% ee; [α]
13 

D = -4.4 (c = 0.98, 

CHCl3).  
1H NMR (500 MHz, CDCl3): δ 2.01 (s, 1H), 2.25(s, 3H), 2.77 (dd, 

J = 9.5, 14.4 Hz, 1H), 3.02 (ddd, J =0.9, 3.3, 14.5 Hz, 1H), 4.95 

(m, 1H), 5.24 (s, 1H), 5.45 (d, J = 1.2 Hz, 1H), 7.11-7.14 (m, 1H), 

7.15-7.20 (m, 1H), 7.22-7.27 (m, 1H), 7.30-7.34 (m, 1H), 7.35-7.40 (m, 2H), 

7.45-7.49 (m, 2H), 7.54-7.57 (m, 1H). 13C NMR (125 MHz, CDCl3): δ 19.0, 44.7, 

68.4, 115.7, 125.3, 126.3, 127.2, 127.8, 128.4, 130.3, 134.3, 140.3, 141.9, 145.4. 

HRMS (EI) calcd for C17H18O: 238.1358, found 238.1362. HPLC condition: 

Chiralpak ID-3, n-hexane/ 2-propanol 90/10, flow rate 0.7 mL/min, UV 214 nm, tR = 

5.0 min (minor), tR = 5.7 min (major). 

 

(+)-1-(2-isopropylphenyl)-3-phenylbut-3-en-1-ol (10) 

Colorless oil, 48% yield (19.1 mg), 85% ee; [α]
15 

D = +2.8 (c =  

0.98, CHCl3).   
1H NMR (500 MHz, CDCl3): δ 1.18 (d, J = 6.7 Hz, 3H), 1.25 (d, J 

= 6.7 Hz, 3H), 2.04 (s, 1H), 2.85 (dd, J = 9.5 , 14.5 Hz, 1H), 3.02 

(ddd, J =1.1, 3.4, 14.5 Hz, 1H), 3.10 (m, 1H), 5.09 (dd, J = 2.7, 

9.54 Hz, 1H), 5.26 (d, J = 0.5 Hz, 1H), 5.45 (d, J = 1.3, 1H), 7.23-7.36 (m, 4H), 

7.36-7.42 (m, 2H), 7.46-7.49 (m, 2H), 7.55-7.59 (m, 1H), 13C NMR (125 MHz, 

CDCl3): δ 23.8, 24.4, 27.9, 45.6, 67.8, 115.6, 125.2, 125.5, 126.0, 126.3, 127.6, 127.8, 

128.4, 140.4, 145.4, 145.8. HRMS (EI) calcd for C19H22O: 238.1671, found 238.1669. 

HPLC condition: Lux Amylose-2, n-hexane/ 2-propanol 90/10, flow rate 0.7 mL/min, 

UV 214 nm, tR = 7.0 min (major), tR = 7.5 min (minor). 

 

(+)-1-(Furan-2-yl)-3-phenylbut-3-en-1-ol (11) 

Colorless oil, 95% yield (30.5 mg), 80% ee; [α]
26 

D = +26.2 (c =  

1.03, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 2.09 (s, 1H), 3.00 (dd, J = 8.8, 14.3 

Hz, 1H), 3.15 (dd, J = 4.9, 14.3 Hz, 1H), 4.77 (m ,1H), 5.20 (s, 1H), 

5.41 (d, J = 1.0 Hz, 1H), 6.22 (d, J = 3.0 Hz, 1H), 6.32 (dd, J = 1.8, 

3.0 Hz, 1H), 7.27-7.32 (m, 1H), 7.32-7.39 (m,3H), 7.40-7.45 (m, 2H). 13C NMR 

(125MHz, CDCl3): δ 41.9, 65.9, 106.3, 110.1, 115.9, 126.3, 127.8, 128.5, 140.2, 142.0, 

144.4, 155.8. HRMS (EI) calcd for C14H14O2: 214.0994, found 214.0995. HPLC 

condition: Chiralcel AD-H, n-hexane/2-propanol 90/10, flow rate 0.6 mL/min, UV 

214 nm), tR = 15.2 min (minor), tR = 17.0 min (major).  
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(S)-(+)-1,3-Diphenylbut-3-en-1-ol (12)2          

Colorless oil, 95% yield (32.0 mg), 87% ee; [α]
23 

D = +28.5 (c =  

1.09, CHCl3). 
1H NMR (500MHz, CDCl3): δ 2.09 (s, 1H), 2.88 (dd, J = 9.2, 14.3 

Hz, 1H), 3.02 (dd, J = 3.6, 14.3 Hz, 1H), 4.73 (m, 1H), 5.18 (s, 

1H), 5.43 (s, 1H), 7.29-7.47 (m, 10H). HPLC condition: Chiralcel 

AD-H, n-hexane/2-propanol 90/10, flow rate 0.6 mL/ min, UV 214 nm, tR = 12.9 min 

(minor), tR = 14.4 min (major). (lit: tR = 34.1 min (R)-isomer, tR = 38.2 min (S)-isomer 

(Daicel Chiralpak AD-H, flow rate 0.5 mL/min, n-hexane/2-propanol 30/1)). 

 

(-)-1-(naphthalen-2-yl)-3-phenylbut-3-en-1-ol (13) 

Colorless oil, 95% yield (39.0 mg), 73% ee; [α]
26 

D  = -0.9 (c =  

1.05, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 2.21 (d, J = 1.9 Hz,1H), 2.91 

(dd, J = 9.6, 14.6 Hz, 1H), 3.26 (ddd, J = 1.0, 3.2, 14.6 Hz, 

1H) ,5.28 (d, J = 0.5 Hz, 1H), 5.45-5.51 (m, 2H), 7.23-7.37 (m, 

1H), 7.38-7.44 (m, 2H), 7.46-7.53 (m, 5H), 7.71 (d, J = 7.2 Hz, 1H), 7.78 (d, J = 8.2 

Hz, 1H), 7.85-7.92 (m, 1H), 7.95-8.00 (m, 1H). 13C NMR (125MHz, CDCl3): δ 45.2, 

68.9, 115.8, 122.9, 123.0 125.4, 125.5, 126.5, 127.8, 127.9, 128.5, 128.9, 130.3, 133.8, 

139.6, 140.5, 145.7. HRMS (EI) calcd for C20H18O:  274.1358, found 274.1362. 

HPLC condition: Lux Amylose-2, n-hexane/2-propanol 70/30, flow rate 0.7 mL/min, 

UV 214 nm, tR = 6.8 min (major), tR = 7.4 min (minor).  

 

(+)-1-(4-Bromophenyl)-3-phenylbut-3-en-1-ol (14) 

This compound was prepared according to the General 

Procedure A at 25 ºC. Colorless oil, 95% yield (43.2 mg), 77% 

ee; [α]
27 

D = +36.8 (c = 1.05, CHCl3). 

This compound was also prepared according to the General 

Procedure B at -25 ºC. 77% yield (34.8 mg), 85% ee; [α]
25 

D = 

+42.0 (c = 1.00, CHCl3).  
1H NMR (500 MHz, CDCl3): δ 2.11 (s, 1H), 2.82 (ddd, J = 0.6, 8.9, 14.2 Hz, 1H), 

2.96 (ddd, J = 1.1, 4.4, 14.2 Hz, 1H), 4.68 (q, J = 4.3 Hz, 1H), 5.14 (d, J = 1.0 Hz, 

1H), 5.41 (d, J = 1.3 Hz), 7.19-7.23 (m, 2H), 7.30-7.34 (m, 1H), 7.35-7.39 (m, 2H), 

7.40-7.48 (m, 4H). 13C NMR (125 MHz, CDCl3): δ 46.0, 71.4, 116.1, 121.2, 126.2, 

127.5, 127.9, 128.6, 131.4, 140.0, 142.8, 144.6. HRMS (EI) calcd for C16H15OBr: 

302.0306, found 302.0307. HPLC condition: Chiralcel AD-H, n-hexane/2-propanol 

90/10, flow rate 0.6 mL/min, UV 214 nm), tR = 15.2 min (minor), tR = 17.1 min 

(major).  

 

 

 

 

                                                             
2 S. Kotani, S. Hashimotob, M. Nakajima, Tetrahedron, 2007, 63, 3122–3132. 
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(-)-1-(2-Chlorophenyl)-3-phenylbut-3-en-1-ol (15)    

Colorless solid, M.p: 56-58 ℃ , 94% yield (36.5 mg), 77% ee; [α]
27 

D

= -12.6 (c = 1.05, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 2.28 (s, 1H), 2.84 (ddd, J = 0.4, 9.8, 

14.3 Hz, 1H), 3.00 (ddd, J = 1.2, 3.1, 14.3 Hz, 1H), 5.14 (m, 1H), 

5.26 (s, 1H), 5.51 (s, 1H), 7.18-7.24 (td, J = 1.7, 7.7 Hz, 1H), 

7.27-7.35 (m, 3H), 7.35-7.40 (m, 2H), 7.52-7.56 (m, 2H), 7.62-7.62 (dd, J = 1.5, 7.8 

Hz, 1H). 13C NMR (125 MHz, CDCl3): δ 44.01, 68.6, 116.0, 126.3, 127.0, 127.1, 

127.9, 128.3, 128.4, 129.3, 131.4, 139.8, 141.3, 144.9. HRMS (EI) calcd for 

C16H15OCl: 258.0811, found 258.0804. HPLC condition: Chiralcel AD-H, 

n-hexane/2-propanol 90/10, flow rate 0.7 mL/min, UV 214 nm, tR = 11.0 min (minor), 

tR = 11.7 min (major). 

 

(+)-Methyl-4-(1-hydroxy-3-phenylbut-3-enyl)benzoate (16)    

Colorless oil, 95% yield (40.2 mg), 71% ee; [α]
27 

D = +40.6 

(c = 1.02, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 2.28 (s, 1H), 2.84 (dd, J = 

9.0, 14.3 Hz, 1H), 3.00 (dd, J = 4.4, 14.3 Hz, 1H), 3.91 (s, 

3H), 4.77 (m, 1H), 5.14 (s, 1H), 5.41 (s, 1H), 7.29-7.34 

(m, 1H), 7.34-7.41 (m, 4H), 7.42-7.46 (m, 2H), 7.97-8.02 

(m, 2H). 13C NMR (125 MHz, CDCl3): δ 45.9, 52.0, 71.6, 116.1, 125.7, 126.2, 127.9, 

128.6, 129.2, 129.7, 140.0, 144.5, 149.0, 166.9. HRMS (EI) calcd for C18H18O3: 

282.1256, found 282.1255. HPLC condition: Chiralcel AD-H, n-hexane/2-propanol 

90/10, flow rate 0.6 mL/min, UV 214 nm, tR = 20.3 min (minor), tR = 23.4 min 

(major). 

 

(+)-3-Phenyl-1-(4-(trifluoromethyl)phenyl)but-3-en-1-ol (17) 

Colorless oil, 95% yield (41.6 mg), 69% ee; [α]
23 

D = +16.6 (c =  

1.05, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 2.28 (s, 1H), 2.84 (dd, J = 9.1, 

14.3 Hz, 1H), 3.00 (ddd, J = 0.9, 4.5, 14.3 Hz, 1H), 4.77 (m, 

1H), 5.16 (d, J = 0.7 Hz, 1H), 5.43 (d, J = 1.1 Hz, 1H), 

7.31-7.36 (m, 1H), 7.36-7.41 (m, 2H), 7.42-7.45 (m, 4H), 

7.57-7.62 (d, J = 8.1 Hz, 2H). 13C NMR (125MHz, CDCl3): δ 46.0, 71.4, 116.2, 124.1 

(q, J = 272.4 Hz, CF3), 125.3 (q, J = 3.8 Hz), 126.1, 126.2, 127.9, 128.6, 129.7 (q, J = 

32.2 Hz), 140.0, 144.5, 147.8. HRMS (EI) calcd for C17H15F3O:  292.1075, found 

292.1080. HPLC condition: Chiralcel AD-H, n-hexane/2-propanol 90/10, flow rate 0.6 

mL/min, UV 214 nm, tR = 11.1 min (minor), tR = 12.1 min (major).  

 

(+)-(E)-2-Phenylhepta-1,5-dien-4-ol (18) 

Colorless oil, 91% yield (26.5 mg), 85% ee; [α]
25 

D = +90.3 (c = 

+0.40, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 1.67-1.68 (m, 4 H), 2.66 (dd, J 

= 4.6, 14.1 Hz, 1H), 2.92 (dd, J = 5.0, 14.1 Hz, 1H), 4.12 (m, 
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1H), 5.17 (s, 1H), 5.40 (d, J = 1.1 Hz, 1H), 5.50 (ddd, J = 1.3, 6.8, 15.6 Hz, 1H), 6.55 

(dq, J = 6.4, 15.6 Hz, 1H), 7.24-7.31 (m, 1H), 7.31-7.37 (m, 2H), 7.38-7.44 (m, 2H). 

13C NMR (125 MHz, CDCl3): δ 17.6, 43.8, 70.6, 115.4, 126.3, 127.0, 127.7, 128.4, 

133.2, 140.6, 145.0. HRMS (EI) calcd for C13H16O: 188.1201, found 188.1201. HPLC 

condition: Chiralcel AD-H, n-hexane/2-propanol 90/10, flow rate 0.6 mL/min, UV 

214 nm), tR = 10.3 min (minor), tR = 11.1 min (major). 

 

(+)-(E)-1,5-Diphenylhexa-1,5-dien-3-ol (19)3 

Colorless oil, 94% yield (35.3 mg), 85% ee; [α]
25 

D = +24.6 

(c = 1.00, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 1.90 (s, 1H), 2.81 (dd , J 

= 8.3, 14.1 Hz, 1H), 2.92 (dd, J = 5.0, 14.1 Hz, 1H), 4.37 

(m, 1H), 5.23 (s, 1H), 5.44 (d, J = 1.2 Hz, 1H), 6.22 (dd, J = 6.4, 15.9 Hz, 1H), 6.55 

(d, J = 15.9 Hz, 1H), 7.22-7.27 (m, 1H), 7.28-7.40 (m, 7H), 7.43-7.48 (m, 2H). 13C 

NMR (125 MHz, CDCl3): δ 43.9, 70.6, 115.8, 126.3, 126.4, 127.6, 127.7, 128.4, 

128.5, 130.2, 131.5, 136.7, 140.5, 144.7. HRMS (EI) calcd for C18H18O: 250.1358, 

found 250.1357. HPLC condition: Chiralcel AD-H, n-hexane/2-propanol 90/10, flow 

rate 0.6 mL/min, UV 214 nm, tR = 19.5 min (minor), tR = 22.4 min (major). 

 

(+)-(E)-2-methyl-1,5-diphenylhexa-1,5-dien-3-ol (20) 

Colorless oil, 87% yield (35.3 mg), 91% ee; [α]
16 

D = +78.5 

(c = 1.01, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 1.87 (d, J = 2.5 Hz, 1H), 

1.90 (d, J = 1.5 Hz, 3H), 2.79 (ddd , J =1.0, 8.3, 14.2 Hz, 

1H), 2.96 (ddd, J = 1.0, 4.8, 14.2 Hz, 1H), 4.25 (m, 1H), 5.23 (d, J = 0.9 Hz,, 1H), 

5.42 (d, J = 1.4 Hz, 1H), 6.43 (s, 1H), 7.20-7.23 (m, 3H), 7.23-7.32 (m, 5H), 

7.32-7.35 (m, 2H). 13C NMR (125 MHz, CDCl3): δ 13.4, 42.0, 75.6, 115.6, 126.0, 

126.4, 126.5, 127.7, 128.1, 128.5, 129.0, 137.5, 139.3, 140.6, 145.3. HRMS (EI) calcd 

for C19H20O: 264.1508, found 264.1510. HPLC condition: Chiralpak ID-3, 

n-hexane/2-propanol 95/5, flow rate 0.7 mL/min, UV 214 nm, tR = 6.9 min (major), tR 

= 7.9 min (minor). 

 

(+)-1,5-Diphenylhex-5-en-3-ol (21)4  

This compound was prepared according to the General 

Procedure A at 25 ºC. Colorless oil, 95% yield (35.9 mg), 

68% ee; [α]
27 

D = +41.4 (c = 0.98, CHCl3).  

This compound was also prepared according to the 

General Procedure B at -25 ºC. 52% yield (19.5 mg), 80% ee; [α]
25 

D = +48.0 (c = 1.00, 

CHCl3). 
1H NMR (500 MHz, CDCl3): δ 1.76 (s, 1H), 1.80-1.88 (m, 2H), 2.60 (dd, J = 8.8, 14.2 

                                                             
3 T. Kamei, K, Fujita, K, Itami, J.-I .Yoshida, Org. Lett. 2005, 7, 4725-4728. 

4 S.-F. Zhu, X.-C. Qiao, Y.-Z. Zhang, L.-X. Wang, Q.-L. Zhou, Chem. Sci. 2011, 2, 1135-1140. 
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Hz, 1H), 2.79-2.87 (m, 2H), 3.73 (m, 1H), 5.19 (s, 1H), 5.43 (d, J = 1.2 Hz, 1H), 

7.16-7.23 (m, 3H), 7.27-7.33 (m, 3H), 7.33-7.38 (m, 2H), 7.39-7.44 (m, 2H). HPLC 

condition: Chiralcel AD-H, n-hexane/2-propanol 90/10, flow rate 0.6 mL/min, UV 

214 nm, tR = 12.0 min (minor), tR = 13.6 min (major). 

 

(+)-3-(4-Methoxyphenyl)-1-phenylbut-3-en-1-ol (22) 

This compound was prepared according to the General 

Procedure A at 25 ºC. Colorless oil, 95% yield (36.1 

mg), 72% ee; [α]
27 

D = +37.3 (c = 1.00, CHCl3). 

This compound was also prepared according to the 

General Procedure B at -15 ºC. 60% yield (22.8 mg), 81% ee; [α]
25 

D = +41.0 (c = 1.00, 

CHCl3). 
1H NMR (500 MHz, CDCl3): δ 2.18 (d, J = 2.2 Hz, 1H), 2.81 (dd, J = 9.2, 14.3 Hz, 

1H), 2.99 (ddd, J = 0.9, 4.2, 14.3 Hz, 1H), 3.83 (s, 3H), 4.72 (dq, J = 2.2, 9.2 Hz, 1H), 

5.09 (d, J = 0.7 Hz, 1H), 5.36 (d, J = 1.3 Hz, 1H), 6.88-6.93 (m, 2H),7.27-7.32 (m, 

1H), 7.33-7.38 (m, 4H), 7.39-7.43 (m, 2H). 13C NMR (125 MHz, CDCl3): δ 46.0, 55.2, 

71.9, 113.8, 114.1, 125.7, 127.3, 127.4, 128.3, 132.5, 143.9, 144.2, 159.3. HRMS (EI) 

calcd for C17H18O2: 254.1307, found 254.2310. HPLC condition: Lux Amylose-2, 

n-hexane/2-propanol 90/10, flow rate 0.7 mL/min, UV 214 nm, tR = 14.4 min (major), 

tR = 15.4 min (minor).  

 

(+)-3-(4-fluorophenyl)-1-phenylbut-3-en-1-ol (23) 

Colorless oil, 60% yield (21.8 mg), 81% ee; [α]
25 

D = +7.8 (c 

= 1.10, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 2.08 (s, 1H), 2.86 (dd, J = 

8.9, 14.3 Hz, 1H), 2.99 (dd, J = 4.3, 14.3 Hz, 1H), 4.71 (m, 

1H), 5.15 (s, 1H), 5.36 (s, 1H), 7.02-7.07 (m, 

2H),7.25-7.30 (m, 1H), 7.32-7.37 (m, 4H), 7.38-7.42 (m, 2H). 13C NMR (125 MHz, 

CDCl3): δ 45.9, 72.1, 115.2, 115.3, 115.6, 125.7, 127.6, 127.8, 127.9, 128.7, 136.4 (d, 

J = 3.4 Hz), 143.8 (d, J = 29.4 Hz), 162.4 (d, J = 246.9 Hz). HRMS (EI) calcd for 

C16H15FO: 242.1107, found 242.1104. HPLC condition: Lux Amylose-2, 

n-hexane/2-propanol 80/20, flow rate 0.7 mL/min, UV 214 nm, tR = 6.6 min (minor), 

tR = 7.0 min (major).  

 

(+)-1-phenyl-3-(4-(trifluoromethyl)phenyl)but-3-en-1-ol (24) 

Colorless oil, 90% yield (39.4 mg), 82% ee; [α]
16 

D = 

+17.0 (c = 1.00, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 2.14 (s, 1H), 2.93 (ddd, 

J = 0.8, 8.5, 14.6 Hz, 1H), 2.98 (ddd, J = 1.1, 5.1, 14.6 

Hz, 1H), 4.71 (dd, J = 5.1, 8.3 Hz, 1H), 5.25 (d, J = 1.0, 

Hz, 1H), 5.45 (d, J = 0.8 Hz, 1H), 7.25-7.37 (m, 5H), 7.50-7.54 (m, 2H), 7.60-7.63 (m, 

2H) . 13C NMR (125 MHz, CDCl3): δ 45.4, 72.3, 117.5, 124.1 (q, J = 272.1 Hz), 125.3 

(q, J = 3.8 Hz), 125.8, 127.7, 128.4, 129.6 (q, J = 32.5 Hz), 143.6, 143.9, 144.2. 

HRMS (EI) calcd for C17H15F3O: 292.1075, found 292.1073. HPLC condition: 
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Chiralpak ID-3, n-hexane/2-propanol 95/5, flow rate 0.7 mL/min, UV 214 nm, tR = 

5.0 min (minor), tR = 5.3 min (major).  

 

(S)-3-Methyl-1-phenylbut-3-en-1-ol (25)5 

Colorless oil, 96% yield (23.3 mg), 60% ee; [α]
27 

D = -36.8 (c =  

1.00, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 1.81 (s, 3H), 2.14 (d, J = 1.8 Hz, 

1H), 2.43 (d, J = 7.1 Hz, 2H), 4.83 (t, J = 6.5 Hz, 1H), 4.86 (d, J = 

0.9 Hz, 1H), 4.93 (m, 1H), 7.25-7.31 (m, 1H), 7.32-7.42 (m, 4H). 13C NMR (125 

MHz, CDCl3): δ 22.4, 48.4, 71.4, 114.1, 125.7, 127.5, 128.4, 142.4, 144.1. HPLC 

condition: Lux Amylose-2, n-hexane/2-propanol 90/10, flow rate 0.7 mL/min, UV 214 

nm, tR = 6.9 min (major), tR = 7.5 min (minor).  

 

(+)-1-phenyl-3-o-tolylbut-3-en-1-ol (26)   

Colorless oil, 53% yield (18.9 mg), 41% ee; [α]
13 

D = +5.4 (c =  

0.95, CHCl3).  
1H NMR (500 MHz, CDCl3): δ 2.14 (d, J = 1.7 Hz, 1H), 2.33(s, 

3H), 2.77 (dd, J = 9.5, 14.4 Hz, 1H), 2.83 (ddd, J = 0.7, 4.4, 14.4 

Hz, 1H), 4.62 (m, 1H), 5.07 (s, 1H), 5.36 (d, J = 0.6 Hz, 1H), 

7.13-7.16 (m, 1H), 7.16-7.23 (m, 3H), 7.25-7.30 (m, 1H), 7.30-7.36 (m, 4H). 13C 

NMR (125 MHz, CDCl3): δ 19.9, 47.9, 71.6, 117.5, 125.6, 125.8, 127.1, 127.5, 128.3, 

128.4, 130.3, 134.9, 141.7, 143.8, 146.6. HRMS (EI) calcd for C17H18O:  238.1358, 

found 238.1357. HPLC condition: Lux Amylose-2, n-hexane/ 2-propanol 80/20, flow 

rate 0.7 mL/min, UV 214 nm, tR = 6.3 min (minor), tR = 6.8 min (major). 

 

(-)-4-methyl-3-methylene-1-phenylpentan-1-ol (27) 

Colorless oil, 45% yield (12.9 mg), 51% ee; [α]
14 

D = -35.4 (c =  

0.90, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 1.06 (d, J = 6.9 Hz, 3H), 1.08 (d, J 

= 6.9 Hz, 3H), 2.20 (d, J = 2.2 Hz, 3H), 2.29 (m, 1H), 2.39 (ddd, J 

= 0.5, 9.7, 14.5 Hz, 1H), 2.43 (ddd, J = 1.0, 3.8, 14..5 Hz, 1H), 4.81 (m, 1H), 4.90 (d, 

J = 0.9 Hz, 1H), 4.93 (m, 1H), 7.25-7.30 (m, 1H), 7.33-7.41 (m, 4H). HRMS (EI) 

calcd for C13H18O: 190.1358, found 90.1359.  13C NMR (125 MHz, CDCl3): δ 21.5, 

21.9, 45.4, 71.8, 110.2, 125.7, 127.4, 128.4, 144.1, 152.5. HPLC condition: Lux 

Amylose-2, n-hexane/2-propanol 80/20, flow rate 0.7 mL/min, UV 214 nm, tR = 5.3 

min (major), tR = 5.6 min (minor).  

 

anti-1-(4-Methoxyphenyl)-2-phenylbut-3-en-1-ol (28)2 

Colorless oil, 95% yield (36.2 mg), anti:syn = 99:1, 64% ee;  

[α]
26 

D = -3.2 (c = 1.00, CHCl3). 
1H NMR (500 MHz, CDCl3): δ 2.30 (d, J = 2.1 Hz, 1H), 3.53 

(t, J = 8.4 Hz, 1H), 3.75 (s, 3H), 4.80 (dd, J = 1.2, 8.3 Hz, 

1H), 5.21-5.29 (m, 2H), 6.25 (ddd, J = 7.9, 10.2, 18.1 Hz, 

1H), 6.72-6.76 (m, 2H), 7.03-7.08 (m, 4H), 7.12-7.16 (m, 1H), 7.18-7.23 (m, 2H).  
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HPLC condition: Lux Amylose-2, n-hexane/2-propanol 90/10, flow rate 0.7 mL/min, 

UV 214 nm, tR = 14.1 min (major), tR = 16.0 min (minor). 

(1S,2R)-(-)-1,2-Diphenylbut-3-en-1-ol (29)5  

Colorless oil, 95% yield (32.0 mg), anti:syn = 97:3, 50% ee; [α]
26 

D = 

-6.7 (c = 1.10, CHCl3). 

This compound was prepared according to the General Procedure A 

at -25 ºC. 67% yield (21.9 mg), anti:syn = 97:3, 64% ee;  
1H NMR (500 MHz, CDCl3): δ 2.34 (d, J = 1.3, 1H), 3.56 (t, J = 8.3 

Hz, 1H), 4.85 (d, J = 7.7 Hz, 1H), 5.21-5.29 (m, 2H), 6.26 (ddd, J = 8.7, 10.2, 16.8 Hz, 

1H), 7.04-7.09 (m, 2H), 7.13-7.24 (m, 8H). 13C NMR (125 MHz, CDCl3): δ 59.1, 77.2, 

118.4, 126.5, 126.6, 127.4, 127.9, 128.2, 128.3, 137.8, 140.6, 141.8. HPLC chiral 

condition: Chiralcel AD-H, n-hexane/2-propanol 98/2, flow rate 0.9 mL/min, UV 214 

nm, tR = 24.0 min (major), tR = 26.2 min (minor). 

 

2-Methyl-1-phenylbut-3-en-1-ol (30)5  

Colorless oil obtained from table 3, entry 4: 95% yield (23.1 mg), 

anti:syn = 59:41; 60% ee (for anti), 60% ee (for syn); [α]
27 

D = -49.1 

(c = 1.00, CHCl3); colorless oil obtained from table 3, entry 5: 95% 

yield (23.3 mg), anti:syn = 59:41, 66% ee (for anti), 66% ee (for 

syn); [α]
27 

D = - 55.0 (c = 1.01, CHCl3).  
1H NMR (500 MHz, CDCl3): (a) anti-isomer: δ 0.88 (d, J = 6.8 Hz, 3H), 2.16 (d, 

J = 2.3 Hz, 1H), 2.49 (dq, J = 7.3, 15.3 Hz, 1H), 4.36 (dd, J = 1.4, 7.9 Hz, 1H), 

5.16-5.24 (m, 2H), 5.81 (ddd, J = 7.6, 10.3, 17.2 Hz, 1H), 7.24-7.38 (m, 5H); (b) 

syn-isomer: δ 1.02 (d, J = 6.8 Hz, 3H), 1.96 (d, J = 2.3 Hz, 1H), 2.59 (m, 1H), 4.61 (m, 

1H), 5.04 (m, 1H) , 5.07 (m, 1H), 5.76 (m, 1H), 7.24-7.38 (m, 5H). HPLC condition: 

Chiralcel IC, n-hexane/2-propanol 98/2, flow rate 0.7 mL/min, UV 214 nm, syn: tR = 

10.2 min (minor)(1S,2R), tR = 11.2 min (major) (1R,2S); anti: tR = 11.9 min (minor) 

(1R,2R), tR = 12.9 min (major) (1S,2S).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                             
5 J.-Z. Chen, D.-L. Liu, D.-Y. Fan, Y.-G. Liu, W.-B. Zhang, Tetrahedron, 2013, 69, 8161–8168. 
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(3) NMR Spectra for Homoallylic Alcohols 

1-(4-Methoxyphenyl)-3-phenylbut-3-en-1-ol (1) 
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1-(4-Methoxyphenyl)but-3-en-1-ol (5)  

 

1-(2-Methoxyphenyl)-3-phenylbut-3-en-1-ol (6)  
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1-(4-(Dimethylamino)phenyl)-3-phenylbut-3-en-1-ol (7)  
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3-Phenyl-1-p-tolylbut-3-en-1-ol (8)  
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3-phenyl-1-o-tolylbut-3-en-1-ol (9) 
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1-(2-isopropylphenyl)-3-phenylbut-3-en-1-ol (10) 
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1-(Furan-2-yl)-3-phenylbut-3-en-1-ol (11)  
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(+)-1,3-Diphenylbut-3-en-1-ol (12)  
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1-(Naphthalen-2-yl)-3-phenylbut-3-en-1-ol (13)  
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(+)-1-(4-Bromophenyl)-3-phenylbut-3-en-1-ol (14)  
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(-)-1-(2-Chlorophenyl)-3-phenylbut-3-en-1-ol (15)   
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Methyl-4-(1-hydroxy-3-phenylbut-3-enyl)benzoate (16)   
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3-Phenyl-1-(4-(trifluoromethyl)phenyl)but-3-en-1-ol (17)  
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(E)-2-Phenylhepta-1,5-dien-4-ol (18)  
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(E)-1,5-Diphenylhexa-1,5-dien-3-ol (19)  
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(E)-2-methyl-1,5-diphenylhexa-1,5-dien-3-ol (20)  
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3-(4-Methoxyphenyl)-1-phenylbut-3-en-1-ol (22)  
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3-(4-fluorophenyl)-1-phenylbut-3-en-1-ol (23)  
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1-phenyl-3-(4-(trifluoromethyl)phenyl)but-3-en-1-ol (24)  
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(S)-3-Methyl-1-phenylbut-3-en-1-ol (25)  
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1-phenyl-3-o-tolylbut-3-en-1-ol (26)  
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4-methyl-3-methylene-1-phenylpentan-1-ol (27)  
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anti-1-(4-Methoxyphenyl)-2-phenylbut-3-en-1-ol (28)  

 

(1S,2R)-(-)-1,2-Diphenylbut-3-en-1-ol (29)  
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2-Methyl-1-phenylbut-3-en-1-ol (30) 

For (table 3, entry 4)  

 

For (table 3, entry 5) 
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(4) HPLC Charts for Homoallylic Alcohols   

(+)-1-(4-Methoxyphenyl)-3-phenylbut-3-en-1-ol (1) 
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(S)-1-(4-Methoxyphenyl)but-3-en-1-ol (5) 
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(+)-1-(2-Methoxyphenyl)-3-phenylbut-3-en-1-ol (6) 
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(+)-1-(4-(Dimethylamino)phenyl)-3-phenylbut-3-en-1-ol (7) 
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(+)-3-Phenyl-1-p-tolylbut-3-en-1-ol (8) 
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(-)-3-phenyl-1-o-tolylbut-3-en-1-ol (9) 
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(+)-1-(2-isopropylphenyl)-3-phenylbut-3-en-1-ol (10)  
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(+)-1-(Furan-2-yl)-3-phenylbut-3-en-1-ol (11) 
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(S)-(+)-1,3-Diphenylbut-3-en-1-ol (12) 
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(-)-1-(Naphthalen-2-yl)-3-phenylbut-3-en-1-ol (13) 
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(+)-1-(4-Bromophenyl)-3-phenylbut-3-en-1-ol (14) 
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(-)-1-(2-Chlorophenyl)-3-phenylbut-3-en-1-ol (15)   
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(+)-Methyl-4-(1-hydroxy-3-phenylbut-3-enyl)benzoate (16)   
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(+)-3-Phenyl-1-(4-(trifluoromethyl)phenyl)but-3-en-1-ol (17) 
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(+)-(E)-2-Phenylhepta-1,5-dien-4-ol (18) 
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(+)-(E)-1,5-Diphenylhexa-1,5-dien-3-ol (19) 
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(+)-(E)-2-methyl-1,5-diphenylhexa-1,5-dien-3-ol (20)  
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(+)-1,5-Diphenylhex-5-en-3-ol (21) 
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(+)-3-(4-Methoxyphenyl)-1-phenylbut-3-en-1-ol (22) 
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(+)-3-(4-fluorophenyl)-1-phenylbut-3-en-1-ol (23)  
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(+)-1-phenyl-3-(4-(trifluoromethyl)phenyl)but-3-en-1-ol (24) 
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(S)-3-Methyl-1-phenylbut-3-en-1-ol (25) 
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(+)-1-phenyl-3-o-tolylbut-3-en-1-ol (26)  
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(-)-4-methyl-3-methylene-1-phenylpentan-1-ol (27)  
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anti-1-(4-Methoxyphenyl)-2-phenylbut-3-en-1-ol (28) 
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(1S,2R)-(-)-1,2-Diphenylbut-3-en-1-ol (29)  
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2-Methyl-1-phenylbut-3-en-1-ol (30) 

For (Table 3, entry 4) 

 



S66 
 

 
 

For (Table 3, entry 5) 
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