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I. General Information 

Ether, THF, and Toluene were distilled from sodium benzophenone ketyl prior to use. 

Pinacolborane (HBPin) (97%) was purchased from TCI and used as received. NaHBEt3 (1.0 M in 

THF) and CoCl2 (99.7%) were purchased from Aldrich and used as received. 

4,5-Bis(diphenylphosphino)-9,9-dimethylxanthene (98%), Pd(OAc)2 (98%) were purchased from 

energy and used as received. The other commercial available chemicals were used as received. 

NMR spectra were recorded on a Bruker-400 instrument. 
1
H NMR chemical shifts were 

referenced to tetramethylsilane signal (0 ppm), 
13

C NMR chemical shifts were referenced to the 

solvent resonance (77.00 ppm, CDCl3). The following abbreviations (or combinations) were used 

to explain multiplicities: s = singlet, d = doublet, t = triplet, m= multiplet, br = broad, q = 

quadruplet. HPLC analyses were performed on a Shimadzu SPD-20A or Agilent 1100 series. 

High-resolution mass spectra (HRMS) were recorded on EI-TOF (electrospray ionization-time of 

flight). 
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II. Procedures for Synthesis of Starting Material 

Without note, ketones were purchased and used as received, otherwise, 

1-(3-((triisopropylsilyl)oxy)phenyl)ethanone
1a

, 1-(4-(dimethylamino)phenyl)ethanone
1b

, 

1-(3-bromo-4-methoxyphenyl)ethanone
1c

, ethyl 4-oxo-4-phenylbutanoate
1d

 and 

N,N-diethyl-4-oxo-4-phenylbutanamide
1e

 were prepared according to previously reported 

procedures. 

 

III. Procedures for Preparation of Metal complexes 

1a-1f were prepared according to the literature. 

 (E)-N-(1-(6-bromopyridin-2-yl)ethylidene)-2,6-dimethylaniline (S1). 

Prepared according to a previously reported procedure
2 

using 

1-(6-bromopyridin-2-yl)ethanone as starting material, 88% yield. 
1
H 

NMR (CDCl3, 400 MHz): δ 8.30-8.37 (m, 1H), 7.60-7.68 (m, 1H), 

7.53-7.59 (m, 1H), 7.02-7.12 (m, 2H), 6.90-6.98 (m, 1H), 2.15 (s, 3H), 2.01 (s, 6H); 
13

C NMR 

(CDCl3, 100 MHz): δ 166.1, 157.4, 148.4, 140.9, 138.7, 129.2, 127.9, 125.2, 123.2, 120.0, 17.8, 

16.6. 

 

(S,E)-N-(1-(6-(4-(tert-butyl)-4,5-dihydrooxazol-2-yl)pyridin-2-

yl)ethylidene)-2,6-dimethylaniline) (S2). A 100 mL Schlenk 

flask was charged with 3.6384 g (12 mmol) of S1, 1.8288 g (14.4 

mmol) of (S)-4-(tert-butyl)-4,5-dihydrooxazole, 0.0673 g (0.30 mmol) of Pd(OAc)2, 0.1944 g 

(0.336 mmol) of 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene, 1.9224 g (24 mmol) of 

tBuOLi and 50 mL of 1,4-dioxane in nitrogen atmosphere, the mixture was placed in an oil bath 

and stirring at 100 
o
C for 18 h. Then the mixture was cooled to room temperature, flitered, and 

concentrated, the residue was purified by flash column chromatography using 10:1 PE/EtOAc as 

the eluent to give 1.5001 g (4.3 mmol) of the title compound as a yellow solid. 
1
H NMR (CDCl3, 
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400 MHz): δ 8.49 (d, J = 7.8 Hz, 1H), 8.22 (d, J = 7.8 Hz, 1H), 7.88 (t, J = 7.8 Hz, 1H), 7.03-7.10 

(m, 2H), 6.90-6.97 (m, 1H), 4.45-4.53 (m, 1H), 4.35 (t, J = 8.4 Hz, 1H), 4.11-4.19 (m, 1H), 2.25 (s, 

3H), 2.02 (s, 6H), 1.02 (s, 9H); 
13

C NMR: (CDCl3, 100 MHz): δ 167.1, 162.6, 156.2, 148.7, 146.2, 

136.9, 127.9, 125.5, 125.4, 125.3, 123.1, 76.4, 69.5, 34.1, 26.0, 17.9, 16.6; HRMS (EI) calculated 

for [C29H33N3O]
+
 requires m/z 349.2154, found m/z 349.2155. 

 

1g. Prepared according to a previously reported procedure
2
, A 100 

mL Schlenk flask was charged with 0.3225 g (2.48 mmol) of CoCl2, 

24 mL of THF and 0.9650 g (2.8 mmol) of S2 in nitrogen 

atmosphere, then the mixture was stirred at room temperature for 3 

h, then 11 mL of ether was injected to precipitate the complex. The resulting mixture was filtered 

under air, washed with ether and dried in vacuo to yield 1.1275 g (2.36 mmol, 95% yield) of green 

powder; Anal. Calcd for C29H33Cl2CoN3O: C, 55.13; H, 5.68; N, 8.77. Found: C, 55.02; H, 5.76; 

N, 8.64. 

 

1h. Prepared according to a previously reported procedure
2
, A 100 

mL Schlenk flask was charged with 0.3803 g (3.0 mmol) of FeCl2, 

24 mL of THF and 0.9650 g (3.3 mmol) of S2 in nitrogen 

atmosphere, then the mixture was stirred at room temperature for 

3 h, then 11 mL of ether was injected to precipitate the complex. The resulting mixture was 

filtered under air, washed with ether and dried in vacuo to yield 1.3970 g (2.85 mmol, 95% yield) 

of blue powder; Anal. Calcd for C29H33Cl2FeN3O: C, 56.23; H, 6.16; N, 8.55. Found: C, 56.07; H, 

6.23; N, 8.43. 

 

IV. Hydroboration of ketones 

General Procedure for Asymmetric Hydroboration of Ketones: To a 25 mL flame-dried 

Schlenk flask cooled under N2, 1g complex (0.025 mmol), ether or THF (1 mL), HBPin (180 μL, 
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97%, 1.2 mmol) were added insequencely. The mixture was injected with NaBHEt3 (1 M) (25μL, 

0.025 mmol) by dropwise and then stirred at r.t. for 10 min. Then the ketone was injected in. Two 

hours later, the resulting solution was purified by flash column chromatography using 20:1 

PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent to give the corresponding product. 

 

(R)-(+)-1-phenylethanol (3a). Prepared according to the general procedure using 

118 μL (1.02 g/mL, 1.0 mmol) of acetophenone, 180 μL (0.89 g/mL, 97%, 1.2 

mmol) of HBPin, 0.0128 g (0.027 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) 

of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude reaction mixture was purified by 

flash column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent to 

give 0.1111 g (0.92 mmol, 92% yield) of the title compound as a colorless oil. Optical Rotation: 

[]
20

D = +59.5 (c 1.0, CHCl3) (lit.
3
: []

20
D = -55.3 (c 0.88, CHCl3), 97% ee), 98.1% ee determined 

by HPLC, HPLC conditions: Chiralcel AS-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 

11.9 (major), 13.1 (minor); 
1
H NMR (CDCl3, 400 MHz): δ 7.27-7.40 (m, 4H), 7.24-7.30 (m, 1H), 

4.84-4.93 (m, 1H), 1.93 (br, 1H), 1.49 (d, J = 6.2 Hz, 3H). 

 

(R)-(+)-1-(p-tolyl)ethanol (3b). Prepared according to the general procedure 

using 134 μL (0.98 g/mL, 1.0 mmol) of 4'-methyl-acetophenone, 180 μL (0.89 

g/mL, 97%, 1.2 mmol) of HBPin, 0.0134 g (0.028 mmol) of 1g, 25 μL (1 M in 

THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of THF. After 2 h, the crude reaction mixture 

was purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc 

as the eluent to give 0.1262 g (0.93 mmol, 93% yield) of the title compound as a colorless oil. 

Optical Rotation: []
20

D = +55.4 (c 1.01, CHCl3) (lit.
3
: []

20
D = -53.4 (c 0.85, CHCl3), 97% ee), 

98.7% ee determined by HPLC, HPLC conditions: Chiralcel AD-H, n-hexane/i-PrOH = 98/2, 1.0 

mL/min, n = 220 nm, tr 15.2 (major), 16.5 (minor); 
1
H NMR (CDCl3, 400 MHz): δ 7.27 (d, J = 7.8 

Hz, 2H), 7.16 (d, J = 7.8 Hz, 2H), 4.82-4.92 (m, 1H), 2.34 (s, 3H), 1.79 (br, 1H), 1.48 (d, J = 6.4 

Hz, 3H). 

 

(R)-(+)-1-(m-tolyl)ethanol (3c). Prepared according to the general procedure 
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using 136 μL (0.98 g/mL, 1.0 mmol) of 3'-methyl-acetophenone, 180 μL (0.89 g/mL, 97%, 1.2 

mmol) of HBPin, 0.0125 g (0.026 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, 

and 1 mL (1.0 M) of ether. After 2 h, the crude reaction mixture was purified by flash column 

chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent to give 0.1302 g 

(0.96 mmol, 96% yield) of the title compound as a colorless oil. Optical Rotation: []
20

D = +44.0 

(c 0.95, CHCl3) ( lit.
3
: []

20
D = -54.5 (c 1.65, CHCl3), 95% ee), 96.0% ee determined by HPLC, 

HPLC conditions: Chiralcel OD-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 13.4 

(major), 18.2 (minor); 
1
H NMR (CDCl3, 400 MHz): δ 7.21-7.30 (m, 1H), 7.14-7.20 (m, 2H), 

7.06-7.12 (m, 1H), 4.81-4.90 (m, 1H), 2.36 (s, 3H), 1.87 (br, 1H), 1.48 (d, J = 6.6 Hz, 3H). 

  

(R)-(+)-1-(o-tolyl)ethanol (3d). Prepared according to the general procedure using 

136 μL (0.98 g/mL, 1.0 mmol) of 2'-methyl-acetophenone, 180 μL (0.89 g/mL, 

97%, 1.2 mmol) of HBPin, 0.0123 g (0.026 mmol) of 1g, 25 μL (1 M in THF, 

0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude reaction mixture was 

purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the 

eluent to give 0.1340 g (0.98 mmol, 98% yield) of the title compound as a colorless oil. Optical 

Rotation: []
20

D = +86.3 (c 0.55, CHCl3) ( lit.
3
: []

20
D = -73.8 (c 0.90, CHCl3), 99% ee), 93.5.0% 

ee determined by HPLC, HPLC conditions: Chiralcel AD-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, 

n = 220 nm, tr 13.1 (major), 15.0 (minor); 
1
H NMR (CDCl3, 400 MHz): δ 7.50 (d, J = 7.6 Hz, 1H), 

7.20-7.26 (m, 1H), 7.10-7.20 (m, 2H), 5.08-5.15 (m, 1H), 2.34 (s, 3H), 1.83 (br, 1H), 1.46 (d, J = 

6.0 Hz, 3H). 

  

(R)-(+)-1-(4-methoxyphenyl)ethanol (3e). Prepared according to the 

general procedure using 0.1500 g of 4’-methoxy-acetophenon (98%), 180 

μL (0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0127 g (0.027 mmol) of 1g, 25 

μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude 

reaction mixture was purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) 

and 5:1 PE/EtOAc as the eluent to give 0.1137 g (0.76 mmol, 76% yield) of the title compound as 

a colorless oil. Optical Rotation: []
20

D = +16.5 (c 1.1, CHCl3) (lit.
3
: []

20
D = -49.1 (c 1.29, 
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CHCl3), 96% ee), 95.5% ee determined by HPLC, HPLC conditions: Chiralcel AS-H, 

n-hexane/i-PrOH = 90/10, 1.0 mL/min, n = 220 nm, tr 11.2 (major), 15.0 (minor); 
1
H NMR 

(CDCl3, 400 MHz): δ 7.30 (d, J = 7.8 Hz, 2H), 6.88 (d, J = 7.8 Hz, 2H), 4.82-4.91 (m, 1H), 3.81 (s, 

3H), 1.73 (br, 1H), 1.48 (d, J = 6.2 Hz, 3H). 

  

(R)-(+)-1-(3-methoxyphenyl)ethanol (3f). Prepared according to the general 

procedure using 138 μL (1.10 g/mL, 1.0 mmol) of 3’-methoxy -acetophenone, 180 

μL (0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0120 g (0.025 mmol) of 1g, 25 μL (1 

M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the 

crude reaction mixture was purified by flash column chromatography using 20:1 PE/EtOAc (150 

ml) and 5:1 PE/EtOAc as the eluent to give 0.1435 g (0.94 mmol, 94% yield) of the title 

compound as a colorless oil. Optical Rotation: []
20

D = +42.4 (c 0.91, CHCl3) (lit.
3
: []

20
D = -38.9 

(c 1.27, CHCl3), 91% ee), 98.3% ee determined by HPLC, HPLC conditions: Chiralcel AS-H, 

n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 21.6 (major), 23.5 (minor); 
1
H NMR (CDCl3, 

400 MHz): δ 7.30 (d, J = 7.8 Hz, 2H), 6.88 (d, J = 7.8 Hz, 2H), 4.82-4.91 (m, 1H), 3.81 (s, 3H), 

1.73 (br, 1H), 1.48 (d, J = 6.2 Hz, 3H). 

 

(R)-(+)-1-(2-methoxyphenyl)ethanol (3g). Prepared according to the general 

procedure using 142 μL (1.10 g/mL, 1.0 mmol) of 2’-methoxy –acetophenone 

(97%), 180 μL (0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0128 g (0.027 mmol) of 

1g, 25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude 

reaction mixture was purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) 

and 5:1 PE/EtOAc as the eluent to give 0.0971 g (0.64 mmol, 64% yield) of the title compound as 

a colorless oil. Optical Rotation: []
20

D = +22.8 (c 0.93, CHCl3) (lit.
3
: []

20
D = -15.5 (c 0.8, 

CHCl3), 60% ee), 91.0% ee determined by HPLC, HPLC conditions: Chiralcel OD-H, 

n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 17.9 (minor), 19.3 (major); 
1
H NMR (CDCl3, 

400 MHz): δ 7.31-7.37 (m, 1H), 7.21-7.28 (m, 1H), 6.93-7.00 (m, 1H), 6.88 (d, J = 8.0 Hz, 1H), 

5.05-5.14 (m, 1H), 3.87 (s, 3H), 2.66 (br, 1H), 1.51 (d, J = 6.2 Hz, 3H). 
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(R)-(+)-1-(4-isobutylphenyl)ethanol (3h). Prepared according to the general 

procedure using 176 μL (1.0 g/mL, 1.0 mmol) of 

4'-(2-methylpropyl)–acetophenone, 180 μL (0.89 g/mL, 97%, 1.2 mmol) of 

HBPin, 0.0123 g (0.026 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL 

(1.0 M) of ether. After 2 h, the crude reaction mixture was purified by flash column 

chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent to give 0.1558 g 

(0.87 mmol, 87% yield) of the title compound as a white solid. Optical Rotation: []
20

D = +38.5 (c 

1.03, CHCl3) (lit.
4
 []

22
D = +27.8 (c 1.0, MeOH)), 97.6% ee determined by HPLC, HPLC 

conditions: Chiralcel AS-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 7.9 (major), 9.0 

(minor); 
1
H NMR (CDCl3, 400 MHz): δ 7.27 (d, J = 7.6 Hz, 2H), 7.12 (d, J = 7.0 Hz, 2H), 

4.80-4.90 (m, 1H), 2.46 (d, J = 6.8 Hz, 2H), 1.78-1.97 (m, 2H), 1.44-1.53 (m, 3H), 0.85-0.96 (m, 

6H). 

  

(R)-(+)-1-(4-fluorophenyl)ethanol (3i). Prepared according to the general 

procedure using 122 μL (1.09 g/mL, 1.0 mmol) of p-fluoroacetophenone, 180 

μL (0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0128 g (0.027 mmol) of 1g, 25 μL 

(1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of THF. After 2 h, the crude reaction 

mixture was purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 

PE/EtOAc as the eluent to give 0.1213 g (0.87 mmol, 87% yield) of the title compound as a 

colorless oil. Optical Rotation: []
20

D = +45.8 (c 0.97, CHCl3) (lit.
3
: []

20
D = -81.5 (c 1.58, CHCl3), 

96% ee), 96.7% ee determined by HPLC, HPLC conditions: Chiralcel AS-H, n-hexane/i-PrOH = 

98/2, 1.0 mL/min, n = 220 nm, tr 15.8 (major), 18.1 (minor); 
1
H NMR (CDCl3, 400 MHz): δ 

7.30-7.41 (m, 2H), 7.03 (t, J = 8.6 Hz, 2H), 4.81-4.92 (m, 1H), 1.95 (br, 1H), 1.47 (d, J = 6.4 Hz, 

3H). 

 

(R)-(+)-1-(3-fluorophenyl)ethanol (3j). Prepared according to the general 

procedure using 125 μL (1.09 g/mL, 1.0 mmol) of 3’-fluoroacetophenone ( 98% ), 

180 μL (0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0124 g (0.026 mmol) of 1g, 25 μL 

(1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of THF. After 2 h, the 
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crude reaction mixture was purified by flash column chromatography using 20:1 PE/EtOAc (150 

ml) and 5:1 PE/EtOAc as the eluent to give 0.1271 g (0.91 mmol, 91% yield) of the title 

compound as a colorless oil. Optical Rotation: []
20

D = +39.7 (c 1.18, CHCl3), 95.0% ee 

determined by HPLC, HPLC conditions: Chiralcel OJ-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n 

= 220 nm, tr 16.9 (minor), 18.2 (major); 
1
H NMR (CDCl3, 400 MHz): δ 7.27-7.35 (m, 1H), 

7.07-7.17 (m, 2H), 6.92-7.00 (m, 1H), 4.86-4.95 (m, 1H), 1.86 (br, 1H), 1.49 (d, J = 5.8 Hz, 3H). 

 

(R)-(+)-1-(2-fluorophenyl)ethanol (3k). Prepared according to the general 

procedure using 126 μL (1.09 g/mL, 1.0 mmol) of 2’-fluoroacetophenone, 180 μL 

(0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0130 g (0.027 mmol) of 1g, 25 μL (1 M 

in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude reaction 

mixture was purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 

PE/EtOAc as the eluent to give 0.1138 g (0.81 mmol, 81% yield) of the title compound as a 

colorless oil. Optical Rotation: []
20

D = +44.0 (c 1.03, CHCl3) (lit.
5
: []

28
D = +35.0 (c 0.6, CHCl3), 

85% ee), 95.1% ee determined by HPLC, HPLC conditions: Chiralcel OD-H, n-hexane/i-PrOH = 

98/2, 1.0 mL/min, n = 220 nm, tr 10.9 (major), 11.9 (minor); 
1
H NMR (CDCl3, 400 MHz): δ 

7.45-7.53 (m, 1H), 7.21-7.28 (m, 1H), 7.12-7.19 (m, 1H), 6.98-7.06 (m, 1H), 5.16-5.25 (m, 1H), 

1.93 (br, 1H), 1.52 (d, J = 6.4 Hz, 3H).  

  

(R)-(+)-1-(4-chlorophenyl)ethanol (3l). Prepared according to the general 

procedure using 130 μL (1.19 g/mL, 1.0 mmol) of p-chloroacetophenone, 180 

μL (0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0123 g (0.026 mmol) of 1g, 25 

μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude 

reaction mixture was purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) 

and 5:1 PE/EtOAc as the eluent to give 0.1292 g (0.83 mmol, 83% yield) of the title compound as 

a colorless oil. Optical Rotation: []
20

D = +44.2 (c 0.93, CHCl3) (lit.
3
: []

20
D = -46.0 (c 1.37, 

CHCl3), 95% ee), 96.1% ee determined by HPLC, HPLC conditions: Chiralcel AS-H, 

n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 13.8 (major), 14.7 (minor); 
1
H NMR (CDCl3, 

400 MHz): δ 7.23-7.34 (m, 4H), 4.79-4.87 (m, 1H), 2.30 (br, 1H), 1.44 (d, J = 6.4 Hz, 3H). 
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(R)-(+)-1-(3-chlorophenyl)ethanol (3m). Prepared according to the general 

procedure using 130 μL (1.19 g/mL, 1.0 mmol) of 3’-chloroacetophenone, 180 μL 

(0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0123 g (0.026 mmol) of 1g, 25 μL (1 M 

in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude 

reaction mixture was purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) 

and 5:1 PE/EtOAc as the eluent to give 0.1400 g (0.89 mmol, 89% yield) of the title compound as 

a colorless oil. Optical Rotation: []
20

D = +39.8 (c 0.92, CHCl3) (lit.
3
: []

20
D = -39.8 (c 1.17, 

CHCl3), 94% ee), 97.7% ee determined by HPLC, HPLC conditions: Chiralcel AS-H, 

n-hexane/i-PrOH = 99/1, 1.0 mL/min, n = 220 nm, tr 34.9 (major), 40.8 (minor); 
1
H NMR (CDCl3, 

400 MHz): δ 7.37 (s, 1H), 7.20-7.30 (m, 3H), 4.82-4.90 (m, 1H), 2.03 (br, 1H), 1.47 (d, J = 6.2 Hz, 

3H). 

  

(R)-(+)-1-(4-bromophenyl)ethanol (3n). Prepared according to the general 

procedure using 0.2051 g of p-bromoacetophenones, 180 μL (0.89 g/mL, 

97%, 1.2 mmol) of HBPin, 0.0123 g (0.026 mmol) of 1g, 25 μL (1 M in THF, 

0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude reaction mixture was 

purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the 

eluent to give 0.1712 g (0.84 mmol, 84% yield) of the title compound as a colorless oil. Optical 

Rotation: []
20

D = +35.7 (c 0.98, CHCl3) (lit.
3
: []

20
D = -72.1 (c 1.66, CHCl3), 96% ee), 96.0% ee 

determined by HPLC, HPLC conditions: Chiralcel AS-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n 

= 220 nm, tr 16.0 (major), 17.2 (minor); 
1
H NMR (CDCl3, 400 MHz): δ 7.47 (d, J = 8.0 Hz, 2H), 

7.25 (d, J = 8.0 Hz, 2H), 4.82-4.92 (m, 1H), 1.84 (br, 1H), 1.47 (d, J = 6.4 Hz, 3H). 

 

(R)-(+)-1-(4-(trifluoromethyl)phenyl)ethanol (3o). Prepared according to 

the general procedure using 205 μL (0.92 g/mL, 1.0 mmol) of 

4’-(trifluoromethyl)acetophenone, 180 μL (0.89 g/mL, 97%, 1.2 mmol) of 

HBPin, 0.0127 g (0.027 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL 

(1.0 M) of ether. After 2 h, the crude reaction mixture was purified by flash column 
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chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent to give 0.1746 g 

(0.92 mmol, 92% yield) of the title compound as a colorless oil. Optical Rotation: []
20

D = +30.6 

(c 1.01, CHCl3) (lit.
3
: []

20
D = -32.0 (c 0.86, CHCl3), 91% ee), 96.5% ee determined by HPLC, 

HPLC conditions: Chiralcel OJ-H, n-hexane/i-PrOH = 99/1, 0.5 mL/min, n = 220 nm, tr 30.3 

(minor), 32.0 (major); 
1
H NMR (CDCl3, 400 MHz): δ 7.58 (d, J = 7.6 Hz, 2H), 7.45 (d, J = 8.0 Hz, 

2H), 4.87-4.96 (m, 1H), 2.43 (br, 1H), 1.47 (d, J = 6.6 Hz, 3H). 

  

(R)-(+)-1-(3-(trifluoromethyl)phenyl)ethanol (3p). Prepared according to the 

general procedure using 210 μL (0.92 g/mL, 1.0 mmol) of 

3’-(trifluoromethyl)acetophenone (98%), 180 μL (0.89 g/mL, 97%, 1.2 mmol) of 

HBPin, 0.0131 g (0.027 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of 

NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude reaction mixture was purified by flash 

column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent to give 

0.1672 g (0.88 mmol, 88% yield) of the title compound as a colorless oil. Optical Rotation: []
20

D 

= +28.7 (c 1.1, CHCl3) (lit.
3
: []

20
D = -27.6 (c 1.05, CHCl3), 91% ee), 92.0% ee determined by 

HPLC, HPLC conditions: Chiralcel AD-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 

9.2 (major), 10.5 (minor); 
1
H NMR (CDCl3, 400 MHz): δ 7.65 (s, 1H), 7.51-7.61 (m, 2H), 

7.43-7.51 (m, 1H), 4.93-5.02 (m, 1H), 1.90 (br, 1H), 1.52 (d, J = 6.6 Hz, 3H). 

 

(R)-(+)-1-(3,5-bis(trifluoromethyl)phenyl)ethanol (3q). Prepared according 

to the general procedure using 184 μL (1.42, 1.0 mmol) of 

3',5'-bis(trifluoromethyl)acetophenone, 180 μL (0.89 g/mL, 97%, 1.2 mmol) 

of HBPin, 0.0129 g (0.027 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of 

NaBHEt3, and 1 mL (1.0 M) of THF. After 2 h, the crude reaction mixture was purified by flash 

column chromatography using 20:1 PE/EtOAc (150 ml) and 10:1 PE/EtOAc as the eluent to give 

0.2320 g (0.90 mmol, 90% yield) of the title compound as a colorless oil. Optical Rotation: []
20

D 

= +22.6 (c 1.04, CHCl3) (lit.
9
: []

20
D = +15 (c 1.4, CH2Cl2), 99% ee), 93.6% ee determined by 

HPLC, HPLC conditions: Chiralcel AS-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 

5.6 (minor), 6.2 (major);
1
H NMR (CDCl3, 400 MHz): δ 7.84 (s, 2H), 7.79 (s, 1H), 5.00-5.10 (m, 
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1H), 2.00 (d, J = 3.6 Hz, 1H), 1.55 (d, J = 6.8 Hz, 3H). 

 

(R)-(+)-1-(4-(methylthio)phenyl)ethanol (3r). Prepared according to the 

general procedure using 0.1730 g of 4'-(methylthio)acetophenone (0.98, 1.0 

mmol), 180 μL (0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0121 g (0.025 

mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, 

the crude reaction mixture was purified by flash column chromatography using 20:1 PE/EtOAc 

(150 ml) and 5:1 PE/EtOAc as the eluent to give 0.1440 g (0.95 mmol, 95% yield) of the title 

compound as a colorless oil. Optical Rotation: []
20

D = +50.3 (c 0.60, CHCl3) (lit.
6
: []

20
D = +46.4 

(c 1.7, CHCl3), 99% ee), 97.3% ee determined by HPLC, HPLC conditions: Chiralcel OJ-H, 

n-hexane/i-PrOH = 85/15, 1.0 mL/min, n = 220 nm, tr 11.1 (minor), 11.5 (major); 
1
H NMR 

(CDCl3,4 00 MHz): δ 7.20-7.31 (m, 4H), 4.80-4.89 (m, 1H), 2.47 (s, 3H), 1.98 (br, 1H), 1.46 (d, J 

= 6.4 Hz, 3H). 

 

(R)-(+)-1-(4-(dimethylamino)phenyl)ethanol (3s). Prepared according to 

the general procedure using 0.1696 g of 4'-dimethylaminoacetophenone 

(1.0 mmol), 180 μL (0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0130 g 

(0.027 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. 

After 2 h, the crude reaction mixture was purified by flash column chromatography using 20:1 

PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent to give 0.1687 g (0.98 mmol, 98% yield) of 

the title compound as a white solid. Optical Rotation: []
20

D = +55.8 (c 0.90, CHCl3) (lit.
7
: []

20
D 

= +54.8 (c 0.74, CHCl3), 96% ee), 95.8% ee determined by HPLC, HPLC conditions: Chiralcel 

OJ-H, n-hexane/i-PrOH = 90/10, 1.0 mL/min, n = 220 nm, tr 19.6 (minor), 22.3 (major); 
1
H NMR 

(CDCl3, 400 MHz): δ 7.23-7.28 (m, 2H), 6.72 (d, J = 8.6 Hz, 2H), 4.78-4.84 (m, 1H), 2.94 (s, 6H), 

1.72 (br, 1H), 1.48 (d, J = 6.4 Hz, 3H). 

  

(R)-(+)-methyl 4-(1-hydroxyethyl)benzoate (3t). Prepared according to 

the general procedure using 0.1818 g of methyl 4-acetylbenzoate ( 0.98, 

1.0 mmol ), 180 μL (0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0129 g 
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(0.027 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. 

After 2 h, the crude reaction mixture was purified by flash column chromatography using 20:1 

PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent to give 0.1580 g (0.88 mmol, 88% yield) of 

the title compound as a thick oil. Optical Rotation: []
20

D = +33.0 (c 1.2, CHCl3) (lit.
8
: []

25
D = 

+41.0 (c 1.0, CHCl3), 93% ee), 96.1% ee determined by HPLC, HPLC conditions: Chiralcel AS-H, 

n-hexane/i-PrOH = 80/20, 1.0 mL/min, n = 220 nm, tr 31.2 (major), 51.2 (minor); 
1
H NMR 

(CDCl3, 400 MHz): δ 7 .99 (d, J = 8.0 Hz, 2H), 7.42 (d, J = 7.8 Hz, 2H), 4.90-4.97 (m, 1H), 3.90 

(s, 3H), 2.40 (br, 1H), 1.49 (d, J = 6.2 Hz, 3H). 

 

(R)-(+)-1-(3-bromo-4-methoxyphenyl)ethanol (3u). Prepared according to 

the general procedure using 0.2246 g of 3-bromo-4-methoxyacetophenone 

(1.0 mmol), 180 μL (0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0125 g (0.026 

mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, 

the crude reaction mixture was purified by flash column chromatography using 20:1 PE/EtOAc 

(150 ml) and 5:1 PE/EtOAc as the eluent to give 0.1626 g (0.72 mmol, 72% yield) of the title 

compound as a yellow oil. IR (neat): 3344, 2970, 1604, 1497, 1254, 1052 cm
-1

; Optical Rotation: 

[]
20

D = +29.6 (c 0.93, CHCl3), 96.0% ee determined by HPLC, HPLC conditions: Chiralcel 

AD-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 31.6 (major), 33.5 (minor); 
1
H NMR 

(CDCl3, 400 MHz): δ 7.55-7.59 (m, 1H), 7.25-7.30 (m, 1H), 6.87 (d, J = 8.4 Hz, 1H), 4.80-4.87 

(m, 1H), 3.89 (s, 3H), 1.79 (br, 1H), 1.47 (d, J = 6.4 Hz, 3H); 
13

C NMR: (CDCl3, 100 MHz): δ 

155.1, 139.6, 130.6, 125.6, 111.9, 111.6, 69.3, 56.3, 25.1; HRMS (EI) calculated for [C9H11BrO2]
+
 

requires m/z 229.9942, found m/z 229.9945. 

  

(R)-(+)-1-(naphthalen-2-yl)ethanol (3v). Prepared according to the general 

procedure using 0.1700 g of 2'-acetonaphthone ( 1.0 mmol ), 180 μL (0.89 

g/mL, 97%, 1.2 mmol) of HBPin, 0.0120 g (0.025 mmol) of 1g, 25 μL (1 M 

in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude reaction 

mixture was purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 

PE/EtOAc as the eluent to give 0.1603 g (0.95 mmol, 95% yield) of the title compound as a white 
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solid. Optical Rotation: []
20

D = +40.9 (c 1.02, CHCl3) (lit.
3
: []

20
D = -46.4 (c 1.61, CHCl3), 96% 

ee), >99% ee determined by HPLC, HPLC conditions: Chiralcel AS-H, n-hexane/i-PrOH = 98/2, 

1.0 mL/min, n = 220 nm, tr 16.2 (minor), 17.5 (major); 
1
H NMR (CDCl3, 400 MHz): δ 7.76-7.87 

(m, 4H), 7.42-7.53 (m, 3H), 5.00-5.10 (m, 1H), 2.01 (br, 1H), 1.56 (d, J = 6.0 Hz, 3H). 

 

(R)-(+)-1-(6-methoxynaphthalen-2-yl)ethanol (3w). Prepared 

according to the general procedure using 0.2035 g of 

2-acetyl-6-methoxynaphthalene ( 0.98, 1.0 mmol ), 180 μL (0.89 g/mL, 

97%, 1.2 mmol) of HBPin, 0.0122 g (0.025 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of 

NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude reaction mixture was purified by flash 

column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent to give 

0.1603 g (0.84 mmol, 84% yield) of the title compound as a white solid. Optical Rotation: []
20

D = 

+24.8 (c 0.98, CHCl3) (lit.
8
: []

25
D =+34.3 (c 1.0, CHCl3), 91% ee), 96.0% ee determined by 

HPLC, HPLC conditions: Chiralcel OJ-H, n-hexane/i-PrOH = 80/20, 1.0 mL/min, n = 220 nm, tr 

19.8 (minor), 28.6 (major); 
1
H NMR (CDCl3, 400 MHz): δ 7.67-7.77 (m, 3H), 7.43-7.50 (m, 1H), 

7.09-7.17 (m, 2H), 4.98-5.06 (m, 1H), 3.91 (s, 3H), 1.98 (br, 1H), 1.56 (d, J = 6.2 Hz, 3H). 

  

(R)-(+)-6,7,8,9-tetrahydro-5H-benzo[7]annulen-5-ol (3x). Prepared according to 

the general procedure using 154 μL (1.08 g/mL, 1.0 mmol) of 

6,7,8,9-tetrahydro-5H-benzocyclohepten-5-one, 180 μL (0.89 g/mL, 97%, 1.2 

mmol) of HBPin, 0.0128 g (0.027 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, 

and 1 mL (1.0 M) of THF. After 2 h, the crude reaction mixture was purified by flash column 

chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent to give 0.1700 g 

(0.99 mmol, 99% yield) of the title compound as a white solid. Optical Rotation: []
20

D = +32.7 (c 

1.18, CHCl3) (lit.
7
: []

19
D = +27.0 (c 1.88, CHCl3), 88% ee), 98.9% ee determined by HPLC, 

HPLC conditions: Chiralcel AS-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 14.2 

(minor), 14.9 (major); 
1
H NMR (CDCl3, 400 MHz): δ 7.43 (d, J = 7.8 Hz, 1H), 7.05-7.30 (m, 3H), 

4.88-4.97 (m, 1H), 2.86-2.97 (m, 1H), 2.65-2.77 (m, 1H), 1.70-2.11 (m, 6H), 1.40-1.55 (m, 1H). 
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(R)-(-)-1,2,3,4-tetrahydronaphthalen-1-ol (3y). Prepared according to the 

general procedure using 134 μL (1.09 g/mL, 1.0 mmol) of 

1,2,3,4-tetrahydro-1-naphthalenone, 180 μL (0.89 g/mL, 97%, 1.2 mmol) of 

HBPin, 0.0127 g (0.027 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL 

(1.0 M) of ether. After 2 h, the crude reaction mixture was purified by flash column 

chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent to give 0.1283 g 

(0.87 mmol, 87% yield) of the title compound as a colorless oil. Optical Rotation: []
20

D = -32.2 

(c 1.15, CHCl3) (lit.
7
: []

19
D = -26.1 (c 1.01, CHCl3), 82% ee), 99.8% ee determined by HPLC, 

HPLC conditions: Chiralcel AD-H, n-hexane/i-PrOH = 90/10, 1.0 mL/min, n = 220 nm, tr 19.0 

(major), 20.0 (minor); 
1
H NMR (CDCl3, 400 MHz): δ 7.38-7.46 (m, 1H), 7.15-7.23 (m, 2H), 

7.06-7.14 (m, 1H), 4.77 (s, 1H), 2.66-2.88 (m, 2H), 1.68-2.04 (m, 5H). 

  

(R)-(-)-2,3-dihydro-1H-inden-1-ol (3z). Prepared according to the general 

procedure using 0.1360 g of 1-indanone ( 0.99, 1.01 mmol ), 180 μL (0.89 g/mL, 

97%, 1.2 mmol) of HBPin, 0.0126 g (0.027 mmol) of 1g, 25 μL (1 M in THF, 

0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of THF. After 2 h, the crude reaction mixture was 

purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the 

eluent to give 0.1271 g (0.99 mmol, 99% yield) of the title compound as a white solid. Optical 

Rotation: []
20

D = -30.7 (c 0.88, CHCl3) (lit.
7
: []

20
D = -20.9 (c 1.00, CHCl3), 67% ee), 98.9% ee 

determined by HPLC, HPLC conditions: Chiralcel AS-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n 

= 220 nm, tr 13.5 (minor), 15.8 (major); 
1
H NMR (CDCl3, 400 MHz): δ 7.38-7.46 (m, 1H), 

7.20-7.30 (m, 3H), 5.20-5.29 (m, 1H), 3.00-3.11 (m, 1H), 2.76-2.86 (m, 1H), 2.43-2.54 (m, 1H), 

1.88-2.00 (m, 1H), 1.82 (br, 1H). 

  

(R)-(+)-1-phenylpropan-1-ol (3aa). Prepared according to the general 

procedure using 133 μL (1.01 g/mL, 1.0 mmol) of propiophenone, 180 μL (0.89 

g/mL, 97%, 1.2 mmol) of HBPin, 0.0120 g (0.025 mmol) of 1g, 25 μL (1 M in 

THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude reaction mixture 

was purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc 
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as the eluent to give 0.1254 g (0.92 mmol, 92% yield) of the title compound as a colorless oil. 

Optical Rotation: []
20

D = +45.1 (c 0.99, CHCl3) (lit.
3
: []

20
D = -47.2 (c 0.72, CHCl3), 98% ee), 

97.5% ee determined by HPLC, HPLC conditions: Chiralcel AS-H, n-hexane/i-PrOH = 98/2, 1.0 

mL/min, n = 220 nm, tr 9.4 (major), 10.9 (minor); 
1
H NMR (CDCl3, 400 MHz): δ 7.32-7.40 (m, 

4H), 7.23-7.31 (m, 1H), 4.56-4.64 (m, ), 1.69-1.90 (m, 3H), 0.92 (t, J = 7.0 Hz, 3H). 

 

(R)-(+)-1-phenylbutan-1-ol (3ab). Prepared according to the general 

procedure using 145 μL (1.02 g/mL, 1.0 mmol) of butyrophenone, 180 μL 

(0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0123 g (0.026 mmol) of 1g, 25 μL 

(1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude reaction 

mixture was purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 

PE/EtOAc as the eluent to give 0.1219 g (0.81 mmol, 81% yield) of the title compound as a 

colorless oil. Optical Rotation: []
20

D = +43.0 (c 0.90, CHCl3), 96.7% ee determined by HPLC, 

HPLC conditions: Chiralcel AS-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 8.3 

(major), 9.5 (minor); 
1
H NMR (CDCl3, 400 MHz): δ 7.23-7.38 (m, 5H), 4.63-4.70 (m, 1H), 1.90 

(br, 1H), 1.73-1.84 (m, 1H), 1.61-1.73 (m, 1H), 1.36-1.50 (m, 1H), 1.24-1.36 (m, 1H), 0.93 (t, J = 

7.0 Hz, 3H). 

  

(R)-(+)-1-(benzo[d][1,3]dioxol-5-yl)butan-1-ol (3ac). Prepared 

according to the general procedure using 0.1961 g (1.0 mmol) of 

3,4-(methylenedioxy)butyrophenone, 180 μL (0.89 g/mL, 97%, 1.2 

mmol) of HBPin, 0.0132 g (0.028 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, 

and 1 mL (1.0 M) of THF. After 2 h, the crude reaction mixture was purified by flash column 

chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent to give 0.2168 g 

(0.99 mmol, 99% yield) of the title compound as a colorless oil. Optical Rotation: []
20

D = +34.7 

(c 0.90, CHCl3), 98.3% ee determined by HPLC, HPLC conditions: Chiralcel OD-H, 

n-hexane/i-PrOH = 98/2, 0.7 mL/min, n = 220 nm, tr 36.5 (major), 42.2 (minor);
1
H NMR (CDCl3, 

400 MHz): δ 6.83 (s, 1H), 6.72-6.77 (m, 2H), 5.91 (s, 2H), 4.51-4.57 (m, 1H), 2.16 (s, 1H), 

1.68-1.79 (m, 1H), 1.55-1.65 (m, 1H), 1.20-1.45 (m, 2H), 0.91 (t, J = 7.4 Hz, 3H). 
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(R)-(+)-3-chloro-1-phenylpropan-1-ol (3ad). Prepared according to the 

general procedure using 0.1746 g ( 0.95, 1.0 mmol) of 

3-chloropropiophenone, 180 μL (0.89 g/mL, 97%, 1.2 mmol) of HBPin, 

0.0123 g (0.026 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of 

ether. After 2 h, the crude reaction mixture was purified by flash column chromatography using 

20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent to give 0.1629 g (0.97 mmol, 97% yield) 

of the title compound as a colorless oil. Optical Rotation: []
20

D = +23.8 (c 1.0, CHCl3) (lit.
13

: 

[]
20

D =-24 (c 1.0, CHCl3), 99% ee), 96.9% ee determined by HPLC, HPLC conditions: Chiralcel 

AS-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 18.5 (major), 20.3 (minor); 
1
H NMR 

(CDCl3, 400 MHz): δ 7.26-7.39 (m, 5H), 4.88-4.95 (m, 1H), 3.68-3.76 (m, 1H), 3.50-3.58 (m, 1H), 

2.17-2.27 (m, 1H), 2.03-2.15 (m, 2H). 

  

(R)-(+)-4-chloro-1-(4-fluorophenyl)butan-1-ol (3ae). Prepared 

according to the general procedure using 174 μL (1.22, 1.0 mmol) of 

4-chloro-4'-fluorobutyrophenone, 180 μL (0.89 g/mL, 97%, 1.2 mmol) 

of HBPin, 0.0120 g (0.025 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL 

(1.0 M) of THF. After 2 h, the crude reaction mixture was purified by flash column 

chromatography using 20:1 PE/EtOAc (150 ml) and 10:1 PE/EtOAc as the eluent to give 0.1770 g 

(0.87 mmol, 87% yield) of the title compound as a colorless oil. Optical Rotation: []
20

D = +40.6 

(c 1.00, CHCl3) (lit.
11

: []
20

D = -39.8 (c 1.0, CHCl3), 94% ee), 98.1% ee determined by HPLC, 

HPLC conditions: Chiralcel OD-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 20.4 

(minor), 22.0 (major); 
1
H NMR (CDCl3, 400 MHz): δ 7.28-7.39 (m, 2H), 6.97-7.10 (m, 2H), 

4.65-4.75 (m, 1H), 3.49-3.64 (m, 2H), 1.72-2.00 (m, 5H). 

 

(R)-(+)-N,N-diethyl-4-hydroxy-4-phenylbutanamide (3af). 

Prepared according to the general procedure using 0.2472 g (1.0 

mmol) of N,N-diethyl-4-oxo-4-phenylbutanamide, 180 μL (0.89 g/mL, 

97%, 1.2 mmol) of HBPin, 0.0128 g (0.027 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of 
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NaBHEt3, and 1 mL (1.0 M) of THF. After 23.5 h, the crude reaction mixture was purified by 

flash column chromatography using 4:1 PE/EtOAc (150 ml) and 1:1 PE/EtOAc as the eluent to 

give 0.2014 g (0.81 mmol, 81% yield) of the title compound as a colorless oil. Optical Rotation: 

[]
20

D = +35.7 (c 0.93, CHCl3) (lit.
1e

 []
25

D = +30.0 (c 1.02, CH2Cl2, 96% ee), 90.5% ee 

determined by HPLC, HPLC conditions: Chiralcel AD-H, n-hexane/i-PrOH = 85/15, 0.8 mL/min, 

n = 210 nm, tr 9.5 (minor), 10.5 (major); 
1
H NMR (CDCl3, 400 MHz): δ 7.19-7.30 (m, 4H), 

7.12-7.18 (m, 1H), 4.69 (s, 1H), 4.61 (s, 1H), 3.24-3.34 (m, 2H), 3.13-3.21 (m, 2H), 2.36 (t, J = 

6.4 Hz, 2H), 1.93-2.09 (m, 2H), 1.03 (t, J = 7.0 Hz, 6H). 

  

(R)-(+)-ethyl-4-hydroxy-4-phenylbutanoate (3ag). Prepared according 

to the general procedure using 0.2062 g (1.0 mmol) of 

ethyl-4-oxo-4-phenylbutanoate, 180 μL (0.89 g/mL, 97%, 1.2 mmol) of 

HBPin, 0.0130 g (0.027 mmol) of 1g, 25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL 

(1.0 M) of THF. After 24 h, the crude reaction mixture was purified by flash column 

chromatography using 10:1 PE/EtOAc (150 ml) and 4:1 PE/EtOAc as the eluent to give 0.1826 g 

(0.88 mmol, 88% yield) of the title compound as a colorless oil. Optical Rotation: []
20

D = +33.3 

(c 1.00, CHCl3) (lit.
1d

: []
20

D = -35.6 (c 1.0, CHCl3), 96.3% ee), 98.0% ee determined by HPLC, 

HPLC conditions: Chiralcel OJ-H, n-hexane/i-PrOH = 95/5, 1.0 mL/min, n = 220 nm, tr 26.0 

(major), 27.8 (minor); 
1
H NMR (CDCl3, 400 MHz): δ 7.20-7.35 (m, 5H), 4.63-4.70 (m, 1H), 

4.03-4.11 (q, 2H), 3.00 (br, 1H), 2.36 (t, J = 7.2 Hz, 2H), 1.97-2.05 (m, 2H), 1.22 (t, J = 7.2 Hz, 

3H). 

  

(R)-(+)-1,2-diphenylethanol (3ah). Prepared according to the general 

procedure using 0.2010 g (0.98, 1.0 mmol) of benzylphenylketone, 180 μL 

(0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0130 g (0.027 mmol) of 1g, 25 

μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude 

reaction mixture was purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) 

and 5:1 PE/EtOAc as the eluent to give 0.1685 g (0.86 mmol, 86% yield) of the title compound as 

a colorless solid. Optical Rotation: []
20

D = +12.5 (c 1.01, CHCl3) (lit.
3
: []

20
D = -15.0 (c 0.77, 
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CHCl3), 98% ee), 92.0% ee determined by HPLC, HPLC conditions: Chiralcel AS-H, 

n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 15.4 (major), 17.3 (minor); 
1
H NMR (CDCl3, 

400 MHz): δ 7.14-7.44 (m, 10H), 4.87-4.94 (m, 1H), 2.95-3.09 (m, 2H), 1.94 (br, 1H). 

 

(S)-(+)-1-cyclohexylethanol (3ai). Prepared according to the general procedure 

using 0.1263 g (1.0 mmol) of 1-cyclohexylethan-1-one, 180 μL (0.89 g/mL, 97%, 

1.2 mmol) of HBPin, 0.0128 g (0.027 mmol) of 1g, 25 μL (1 M in THF, 0.025 

mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude reaction mixture was purified 

by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent 

to give 0.0856 g (0.67 mmol, 67% yield) of the title compound as a colorless oil.
 1
H NMR (CDCl3, 

400 MHz): δ 3.50-3.59 (m, 1H), 1.62-1.89 (m, 5H), 1.38 (br, 1H), 0.90-1.32 (m, 9H). The product 

was treated with 2-naphthoyl chloride (1.35 mmol, 2 equiv) to afford the corresponding ester, 

optical Rotation: []
20

D = +20.0 (c 1.14, CHCl3), 45.0% ee determined by HPLC, HPLC 

conditions: Chiralcel OJ-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 220 nm, tr 5.2 (minor), 6.3 

(major).  

  

(S)-(-)-1,1-diphenylpropan-2-ol (3aj). Prepared according to the general 

procedure using 0.2124 g (0.99, 1.0 mmol) of 1,1-diphenylacetone, 180 μL 

(0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0123 g (0.026 mmol) of 1g, 25 μL (1 

M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude reaction 

mixture was purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 

PE/EtOAc as the eluent to give 0.1985 g (0.94 mmol, 94% yield) of the title compound as a white 

solid. Optical Rotation: []
20

D = -4.9 (c 1.14, CHCl3) (lit.
3
: []

20
D = +14.5 (c 1.94, CHCl3), 99% 

ee), 64.5% ee determined by HPLC, HPLC conditions: Chiralcel AS-H, n-hexane/i-PrOH = 98/2, 

1.0 mL/min, n = 220 nm, tr 12.4 (major), 14.1 (minor); 
1
H NMR (CDCl3, 400 MHz): δ 7.14-7.43 

(m, 10H), 4.49-4.59 (m, 1H), 3.80 (d, J = 8.8 Hz, 1H), 1.70 (br, 1H), 1.19 (d, J = 6.2 Hz, 3H). 

 

(S)-(+)-tridecan-2-ol (3ak). Prepared according to the general 

procedure using 0.2090 g ( 1.0 mmol) of 2-tridecanone, 180 
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μL (0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0120 g (0.025 mmol) of 1g, 25 μL (1 M in THF, 

0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude reaction mixture was 

purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 10:1 PE/EtOAc as 

the eluent to give 0.1753 g (0.85 mmol, 85% yield) of the title compound as a colorless oil. 
1
H 

NMR (CDCl3, 400 MHz): δ 3.86-3.73 (m, 1H), 1.53-1.37 (m, 3H), 1.36-1.21 (m, 18H), 1.18 (d, J 

= 6.0 Hz, 3H), 0.88 (t, J = 6.0 Hz, 3H). The product was treated with 2-naphthoyl chloride ( 2 

equiv) to afforded the corresponding ester. Optical Rotation for the corresponding ester: []
20

D = 

+5.8 (c 0.92, CHCl3), 17.7% ee determined by HPLC, HPLC conditions: Chiralcel AD-H, 

n-hexane/i-PrOH = 99/1, 0.5 mL/min, n = 220 nm, tr 9.5 (major), 9.0 (minor);  

 

(R)-(-)-1-ferrocenylethanol (3al). Prepared according to the general procedure 

using 0.2326 g of acetylferrocene (0.98, 1.0 mmol), 180 μL (0.89 g/mL, 97%, 

1.2 mmol) of HBPin, 0.0122 g (0.025 mmol) of 1g, 25 μL (1 M in THF, 0.025 

mmol) of NaBHEt3, and 1 mL (1.0 M) of ether. After 2 h, the crude reaction mixture was purified 

by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 5:1 PE/EtOAc as the eluent 

to give 0.1603 g (0.71 mmol, 71% yield) of the title compound as a yellow solid. Optical Rotation: 

[]
20

D = -26.6 (c 2.06, CHCl3) (lit.
10

: []
23

D = -28.9 (c 1.21, benzene), 98% ee), 95.1% ee 

determined by HPLC, HPLC conditions: Chiralcel OJ-H, n-hexane/i-PrOH = 98/2, 1.0 mL/min, n 

= 220 nm, tr 14.9 (major), 16.4 (minor); 
1
H NMR (CDCl3, 400 MHz): δ 4.50-4.60 (m, 1H), 

4.13-4.27 (m, 9H), 1.84 (br, 1H), 1.44 (d, J = 6.o Hz, 3H). 

  

(R)-(+)-1-(benzofuran-2-yl)ethanol (3am). Prepared according to the 

general procedure using 0.3236 g (0.99, 2.0 mmol) of 2-acetylbenzofuran, 

360 μL (0.89 g/mL, 97%, 2.4 mmol) of HBPin, 0.0258 g (0.054 mmol) of 1g, 50 μL (1 M in THF, 

0.050 mmol) of NaBHEt3, and 2 mL (1.0 M) of THF. After 24 h, the crude reaction mixture was 

purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 10:1 PE/EtOAc as 

the eluent to give 0.2912 g (0.90 mmol, 90% yield) of the title compound as a yellow oil. Optical 

Rotation: []
20

D = +9.9, 62.7% ee determined by HPLC, HPLC conditions: Chiralcel AS-H, 

n-hexane/i-PrOH = 98/2, 1.0 mL/min, n = 254 nm, tr 19.4 (major), 21.3 (minor);
1
H NMR (CDCl3, 
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400 MHz): δ 7.46-7.52 (m, 1H), 7.39-7.45 (m, 1H), 7.15-7.27 (m, 1H), 6.53 (s, 1H), 4.99-4.90 (m, 

1H), 2.84 (br, 1H), 1.57 (d, J = 6.6 Hz, 3H). 

  

(R)-(+)-(2-fluorophenyl)(phenyl)methanol (3an). Prepared according to the 

general procedure using 174 uL (1.18, 1.0 mmol) of 2-fluorobenzophenone, 

180 μL (0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0127 g (0.027 mmol) of 1g, 

25 μL (1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of THF. After 2 h, the crude 

reaction mixture was purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) 

and 10:1 PE/EtOAc as the eluent to give 0.1948 g (0.96 mmol, 96% yield) of the title compound 

as a white solid. Optical Rotation: []
20

D = +5.2 (c 0.81, CHCl3) (lit.
17

: []
20

D = -4.64 (c 0.84, 

CHCl3), 97% ee), 90.3% ee determined by HPLC, HPLC conditions: Chiralcel OD-H, 

n-hexane/i-PrOH = 96/4, 0.9 mL/min, n = 254 nm, tr 15.6 (minor), 17.3 (major); 
1
H NMR (CDCl3, 

400 MHz): δ 7.43-7.52 (m, 1H), 7.17-7.41 (m, 6H), 7.06-7.15 (m, 1H), 6.93-7.03 (m, 1H), 6.07 (s, 

1H), 2.58 (br, 1H). 

  

(R)-(+)-phenyl(o-tolyl)methanol (3ao). Prepared according to the general 

procedure using 185 uL (1.08, 1.0 mmol) of 2-methylbenzophenone, 180 μL 

(0.89 g/mL, 97%, 1.2 mmol) of HBPin, 0.0120 g (0.025 mmol) of 1g, 25 μL 

(1 M in THF, 0.025 mmol) of NaBHEt3, and 1 mL (1.0 M) of THF. After 13 h, the crude reaction 

mixture was purified by flash column chromatography using 20:1 PE/EtOAc (150 ml) and 10:1 

PE/EtOAc as the eluent to give 0.1990 g (0.99 mmol, 99% yield) of the title compound as a white 

solid. Optical Rotation: []
20

D =+5.4 (c 0.94, CHCl3) (lit.
16

: []
23

D = +11 (c 1.33, CHCl3), 81% ee), 

86.0% ee determined by HPLC, HPLC conditions: Chiralcel OD-H, n-hexane/i-PrOH = 90/10, 1.0 

mL/min, n = 220 nm, tr 13.8 (minor), 14.9 (major);
1
H NMR (CDCl3, 400 MHz): δ 7.44 (d, J = 7.0 

Hz, 1H), 7.00-7.30 (m, 8H), 5.85 (s, 1H), 2.53 (br, 1H), 2.16 (s, 3H). 

Gram-Scale reaction 

(R)-(+)-phenyl(o-tolyl)methanol (3ao). Prepared according to the general 

procedure using 185 mL (1.08, 10 mmol) of 2-methylbenzophenone, 1.8 mL 

(0.89 g/mL, 97%, 12 mmol) of HBPin, 0.1200 g (0.25 mmol) of 1g, 250 μL 
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(1 M in THF, 0.25 mmol) of NaBHEt3, and 10 mL (1.0 M) of THF. After 11 h, the crude reaction 

mixture was purified by flash column chromatography using 20:1 PE/EtOAc and 10:1 PE/EtOAc 

as the eluent to give 1.9351 g (9.8 mmol, 98% yield) of the title compound as a white solid. 

Optical Rotation: []
20

D = +5.4 (c 0.94, CHCl3), 86.0% ee determined by HPLC. 
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VII HPLC Spectra                                                      S69 

Translation of Chinese characters in HPLC spectra to English 

Chinese characters English 

下午 Afternoon 

上午 Morning 

描述 HPLC Condition 

色谱图 HPLC Spectra 

检测器 Detector 

峰表 Area Percent Report 

峰号 Peak 

保留时间 Remiaining Time 

面积 Area 

高度 Height 

标记 Note 

总计 Total 
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