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1, General Information

Commercially available reagents were used without further purification unless 
otherwise noted. Solvents were reagent grade and purified by standard techniques. 
Purification of the reaction products was carried out by chromatography on silicagl 
(200-400 mesh). Optical rotations were taken on a polarimeter with a wavelength of 
589 nm. The concentration “c” had units of g/100 mL (or 10 mg/mL). 1H NMR and 13C 
NMR spectra were recorded in CDCl3 on a Bruker AVANCE-300 spectrometer at 298 K. 
Chemical shifts are reported in parts per million (ppm) downfield from 
tetramethylsilane (TMS) with reference to the internal solvent for 1H NMR and 13C 
NMR spectra. Mass spectra were recorded on an Agilent Technologies 6510 Q-Tof 
LC/MS. Enantiomeric ratio was determined using HPLC on Chiralpak IA chiral column  
Chiralpak IB chiral column.

2, General procedure for the synthesis of α-hydroxysilanes

Under an N2 atmosphere, triazolium salt (S,Sp)-4 (2.0 mg, 5 × 10−3mmol) was added 
to 0.20 mL of anhydrous THF in an oven-dried vial equipped with a stir bar. 
PhMe2SiB(pin) (0.15 mmol, 1.5 equiv) and freshly distilled aldehyde (0.1 mmol, 1 
equiv) were added to the vial. Anhydrous MeOH (60 equiv) was added and 
immediately followed by addition of H2O (2 equiv). The mixture was allowed to stir 
at room temperature for 2 hours before adding KF (1.7 mg, 0.03 mmol). Then, the 
mixture was stirred at room temperature for 24 hours (Table 3, 1 k-n at 60 oC ). The 
solvent was removed in vacuum and the crude product was purified by flash column 
chromatography (ethyl acetate/petroleum ether = 1:20-1:10) to afford the 
corresponding product.

(S)-(Dimethyl(phenyl)silyl)(phenyl)methanol (3 d)

Si

OH

Colorless oil, 22.0 mg (91% yield). Enantiomeric ratio: 84.5:15.5. The enantiomeric 
ratio was determined by HPLC using CHIRALPAK IA column ( hexane/i-PrOH : 40/1, 
0.5 mL/min, 254 nm, tR = 25.417 (major), tR = 29.873 (minor)). [α]D 20 = -45.2 (c 0.21, 
CH2Cl2). The absolute configuration was assigned as S by the comparison of its 
optical rotation with the value reported by Riant’s group (lit.1 : [α]D

20 = -63.0 (c 
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0.0125, CH2Cl2), 99% ee (S)).
1H NMR (300 MHz, CDCl3) δ 7.49 –7.46 (m, 2H), 7.40 – 7.32 (m, 3H), 7.29 – 7.24 (m, 
2H), 7.18 –7.13 (m, 1H), 7.08 (d, J = 7.2 Hz, 2H), 4.70 (s, 1H), 1.97 (s, 1H), 0.29 (s, 3H), 
0.26 (s, 3H).
13C NMR (75 MHz, CDCl3) δ 143.47, 135.94, 134.36, 129.48, 128.06, 127.79, 125.92, 
125.17, 70.02, -5.39, -6.28. Spectral data are identical to those reported in the 
literature 1.

(S)-(2-Chlorophenyl)(dimethyl(phenyl)silyl)methanol (3 b)

Cl

Si

OH

Colorless oil, 25.1 mg (91% yield). Enantiomeric ratio: 77.2:22.8. The enantiomeric 
ratio was determined by HPLC using CHIRALPAK IB column ( hexane/i-PrOH : 40/1, 
0.5 mL/min, 254 nm, tR = 15.533 (minor), tR = 18.870 (major)). [α]D 20 = -48.0 (c 0.25, 
CH2Cl2).
1H NMR (300 MHz, CDCl3) δ 7.58 –7.55 (m, 2H), 7.46 – 7.27 (m, 6H), 7.17 –7.11 (m, 
1H), 5.26 (s, 1H), 1.71 (s, 1H), 0.37 (s, 3H), 0.35 (s, 3H).
 13C NMR (75 MHz, CDCl3) δ 141.46, 135.80, 134.38, 130.69, 129.59, 129.08, 127.83, 
127.38, 126.90, 126.77, 65.66, -4.58, -6.35. HRMS (ESI) m/z calcd for [M + Na]+ 
(C15H17ClOSi): 299.0629, found: 299.0648.

(S)-(3-Chlorophenyl)(dimethyl(phenyl)silyl)methanol (3 c)

Si

OH
Cl

Colorless oil, 26.2 mg (95% yield). Enantiomeric ratio: 81.8:18.2. The enantiomeric 
ratio was determined by HPLC using CHIRALPAK IB column ( hexane/i-PrOH : 40/1, 
0.5 mL/min, 254 nm, tR = 26.663 (major), tR = 32.417 (minor)). [α]D 20 = -48.4 (c 0.15, 
CH2Cl2).
1H NMR (300 MHz, CDCl3) δ 7.50 – 7.34 (m, 5H), 7.21 – 7.04 (m, 3H), 6.92 (d, J = 6.9 
Hz, 1H), 4.68 (s, 1H), 1.70 (s, 1H), 0.31 (s, 3H), 0.28 (s, 3H).
13C NMR (75 MHz, CDCl3) δ 145.71, 135.32, 134.32, 134.10, 129.70, 129.21, 127.88, 
125.94, 125.12, 123.16, 69.50, -5.59, -6.33. Spectral data are identical to those 
reported in the literature 2.

(S)-(4-Chlorophenyl)(dimethyl(phenyl)silyl)methanol (3 a)
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Si

OH

Cl

Colorless oil, 27.1 mg (98% yield). Enantiomeric ratio: 88.5:11.5. The enantiomeric 
ratio was determined by HPLC using CHIRALPAK IA column ( hexane/i-PrOH : 40/1, 
0.5 mL/min, 254 nm, tR = 31.283 (major), tR = 33.967 (minor)). [α]D 20 = -48.1 (c 0.27, 
CH2Cl2).
1H NMR (300 MHz, CDCl3) δ 7.47 –7.44, (m, 2H), 7.40 –7.32, (m, 3H), 7.25 –7.19, (m, 
2H), 6.98 (d, J = 8.4 Hz, 2H), 4.66 (s, 1H), 1.72 (s, 1H), 0.29 (s, 3H), 0.26 (s, 3H).
13C NMR (75 MHz, CDCl3) δ 141.99, 135.41, 134.34, 131.39, 129.65, 128.14, 127.88, 
126.40, 69.44, -5.59, -6.29. Spectral data are identical to those reported in the 
literature 1.

(S)-(2-Bromophenyl)(dimethyl(phenyl)silyl)methanol (3 e)

Si

OHBr

Colorless oil, 29.5 mg (92% yield). Enantiomeric ratio: 76.5:23.5. The enantiomeric 
ratio was determined by HPLC using CHIRALPAK IB column ( hexane/i-PrOH : 100/1, 
0.5 mL/min, 254 nm, tR = 23.099 (minor), tR = 29.636 (major)). [α]D 20 = -56.0 (c 0.12, 
CH2Cl2).
1H NMR (300 MHz, CDCl3) δ 7.56 – 7.51 (m, 2H), 7.47 (d, J = 8.4 Hz, 1H), 7.43 – 7.26 
(m, 6H), 5.19 (s, 1H), 1.70 (s, 1H), 0.35 (s, 3H), 0.34 (s, 3H).
13C NMR (75 MHz, CDCl3) δ 143.04, 135.82, 134.41, 132.40, 129.59, 127.83, 127.73, 
127.37, 127.33, 121.16, 68.05, -4.34, -6.23. Spectral data are identical to those 
reported in the literature 2.

(S)-(4-Bromophenyl)(dimethyl(phenyl)silyl)methanol (3 f)

Si

OH

Br

Colorless oil, 24.5 mg (76% yield). Enantiomeric ratio: 88.1:11.9. The enantiomeric 
ratio was determined by HPLC using CHIRALPAK IB column ( hexane/i-PrOH : 100/1, 
0.5 mL/min, 254 nm, tR = 51.783 (major), tR = 56.597 (minor)). [α]D 20 = -64.6 (c 0.24, 
CH2Cl2).
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1H NMR (300 MHz, CDCl3) δ 7.49 – 7.44 (m, 2H), 7.42 – 7.32 (m, 5H), 6.94 (d, J = 8.2 
Hz, 2H), 4.66 (s, 1H), 1.69 (s, 1H), 0.29 (s, 3H), 0.27 (s, 3H).
13C NMR (75 MHz, CDCl3) δ 142.53, 135.37, 134.34, 131.05, 129.66, 127.88, 126.78, 
119.40, 69.46, 0.02, -5.60, -6.31. Spectral data are identical to those reported in the 
literature 1.

(S)-(Dimethyl(phenyl)silyl)(4-fluorophenyl)methanol (3 g)

Si

OH

F

Colorless oil, 17.7 mg (68% yield). Enantiomeric ratio: 87.9:12.1. The enantiomeric 
ratio was determined by HPLC using CHIRALPAK IB column ( hexane/i-PrOH : 100/1, 
0.5 mL/min, 254 nm, tR = 33.043 (major), tR = 35.660 (minor)). [α]D 20 = -41.2 (c 0.10, 
CH2Cl2).
1H NMR (300 MHz, CDCl3) δ 7.49 – 7.43 (m, 2H), 7.41 – 7.31 (m, 3H), 7.06 – 6.89 (m, 
4H), 4.68 (s, 1H), 1.66 (s, 1H), 0.30 (s, 3H), 0.27 (s, 3H).
13C NMR (75 MHz, CDCl3) δ 162.89, 159.66, 139.05, 135.60, 134.32, 129.57, 127.83, 
126.61, 126.50, 114.98, 114.70, 69.40, -5.57, -6.29. Spectral data are identical to 
those reported in the literature 2.

(S)-(Dimethyl(phenyl)silyl)(4-(trifluoromethyl)phenyl)methanol (3 h)

Si

OH

F3C

Colorless oil, 29.1 mg (94% yield). Enantiomeric ratio: 84.6:15.4. The enantiomeric 
ratio was determined by HPLC using CHIRALPAK IB column ( hexane/i-PrOH : 70/1, 
0.5 mL/min, 254 nm, tR = 46.293 (minor), tR = 49.360 (major)). [α]D 20 = -38.1 (c 0.21, 
CH2Cl2).
1H NMR (300 MHz, CDCl3) δ 7.53 – 7.34 (m, 7H), 7.17 (d, J = 8.2 Hz, 2H), 4.77 (s, 1H), 
1.72 (s, 1H), 0.30 (s, 3H), 0.28 (s, 3H).
13C NMR (75 MHz, CDCl3) δ 147.72, 135.10, 134.30, 129.76, 127.92, 125.09, 124.95, 
124.89, 69.73, -5.66, -6.33. Spectral data are identical to those reported in the 
literature 2.

(S)-4-((Dimethyl(phenyl)silyl)(hydroxy)methyl)benzonitrile (3 i)
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Si

OH

NC

Colorless oil, 22.6 mg (85% yield). Enantiomeric ratio: 84.1:15.9. The enantiomeric 
ratio was determined by HPLC using CHIRALPAK IB column ( hexane/i-PrOH : 20/1, 
0.5 mL/min, 220 nm, tR = 45.600 (major), tR = 48.297 (minor)). [α]D 20 = -51.5 (c 0.07, 
CH2Cl2).
1H NMR (300 MHz, CDCl3) δ 7.52 (d, J = 8.3 Hz, 2H), 7.45 – 7.32 (m, 5H), 7.13 (d, J = 
8.1 Hz, 2H), 4.77 (s, 1H), 1.76 (s, 1H), 0.31 (s, 3H), 0.29 (s, 3H).
13C NMR (75 MHz, CDCl3) δ 149.33, 134.64, 134.26, 131.81, 129.91, 127.98, 125.40, 
109.31, 69.89, -0.01, -5.84, -6.26. Spectral data are identical to those reported in the 
literature 2.

(S)-(Dimethyl(phenyl)silyl)(o-tolyl)methanol (3 j)

Si

OH

Colorless oil, 15.6 mg (61% yield). Enantiomeric ratio: 79.9:20.1. The enantiomeric 
ratio was determined by HPLC using CHIRALPAK IB column ( hexane/i-PrOH : 40/1, 
0.5 mL/min, 254 nm, tR = 26.967 (major), tR = 30.210 (minor)). [α]D 20 = -40.0 (c 0.20, 
CH2Cl2).
1H NMR (300 MHz, CDCl3) δ 7.52 – 7.44 (m, 2H), 7.42 – 7.31 (m, 3H), 7.16 (t, J = 7.8 
Hz, 1H), 6.98 (d, J = 7.4 Hz, 1H), 6.89 (d, J = 7.4 Hz, 2H), 4.67 (s, 1H), 2.29 (s, 3H), 1.65 
(s, 1H), 0.31 (s, 3H), 0.27 (s, 3H).
13C NMR (75 MHz, CDCl3) δ 143.40, 137.60, 136.06, 134.38, 129.45, 127.93, 127.74, 
126.67, 125.94, 122.27, 69.98, 21.47, -5.39, -6.29. Spectral data are identical to those 
reported in the literature 2.

(S)-(Dimethyl(phenyl)silyl)(m-tolyl)methanol (3 k)

Si

OH

Colorless oil, 18.2 mg (71% yield). Enantiomeric ratio: 85.5:14.5. The enantiomeric 
ratio was determined by HPLC using CHIRALPAK IB column ( hexane/i-PrOH : 40/1, 
0.5 mL/min, 254 nm, tR = 15.557 (minor), tR = 20.343 (major)). [α]D 20 = -50.0 (c 0.07, 
CH2Cl2).
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1H NMR (300 MHz, CDCl3) δ 7.48 – 7.42 (m, 2H), 7.40 – 7.29 (m, 4H), 7.20 (t, J = 7.3 
Hz, 1H), 7.13 – 7.01 (m, 2H), 4.95 (s, 1H), 1.99 (s, 3H), 1.61 (s, 1H), 0.39 (s, 3H), 0.27 
(s, 3H).
13C NMR (75 MHz, CDCl3) δ 141.87, 136.28, 134.27, 133.44, 130.01, 129.47, 127.76, 
125.97, 125.81, 125.77, 65.65, 29.73, 19.53, -5.22, -5.97. HRMS (ESI) m/z calcd for 
[M + H]+ (C16H20OSi): 257.1356, found: 257.1352.

(S)-(Dimethyl(phenyl)silyl)(p-tolyl)methanol (3 l)

Si

OH

Colorless oil, 24.1 mg (94% yield). Enantiomeric ratio: 83.3:16.7. The enantiomeric 
ratio was determined by HPLC using CHIRALPAK IB column ( hexane/i-PrOH : 100/1, 
0.5 mL/min, 254 nm, tR = 28.047 (major), tR = 32.143 (minor)). [α]D 20 = -58.7 (c 0.23, 
CH2Cl2).
1H NMR (300 MHz, CDCl3) δ 7.54 – 7.48 (m, 2H), 7.41 – 7.32 (m, 3H), 7.08 (d, J = 8.0 
Hz, 2H), 6.99 (d, J = 8.1 Hz, 2H), 4.68 (s, 1H), 2.33 (s, 3H), 1.64 (s, 1H), 0.30 (s, 3H), 
0.26 (s, 3H).
13C NMR (75 MHz, CDCl3) δ 140.40, 136.28, 136.16, 135.45, 134.37, 129.43, 128.77, 
127.77, 125.20, 116.66, 69.84, 21.06, -5.29, -6.29. Spectral data are identical to those 
reported in the literature 2.

(S)-Methyl 4-((dimethyl(phenyl)silyl)(hydroxy)methyl)benzoate (3 m)

OH

Si
O

O

Colorless oil, 20.2 mg (67% yield). Enantiomeric ratio: 86.0:14.0. The enantiomeric 
ratio was determined by HPLC using CHIRALPAK IB column ( hexane/i-PrOH : 40/1, 
0.5 mL/min, 254 nm, tR = 49.190 (minor), tR = 56.397 (major)). [α]D 20 = -30.6 (c 0.05, 
CH2Cl2).
1H NMR (300 MHz, CDCl3) δ 7.92 (d, J = 8.3 Hz, 2H), 7.48 – 7.42 (m, 2H), 7.42 – 7.34 
(m, 3H), 7.12 (d, J = 8.1 Hz, 2H), 4.78 (s, 1H), 3.90 (s, 3H), 1.74 (s, 1H), 0.30 (s, 3H), 
0.28 (s, 3H).
13C NMR (75 MHz, CDCl3) δ 167.15, 149.09, 135.16, 134.31, 129.72, 129.38, 127.90, 
127.66, 124.77, 70.01, 51.97, -0.01, -5.63, -6.28.[M+H]+ 301.1260, found 301.1317.
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(S)-(Dimethyl(phenyl)silyl)(naphthalen-1-yl)methanol (3 n)

SiHO

Colorless oil, 12.6 mg (43% yield). Enantiomeric ratio: 75.0:25.0. The enantiomeric 
ratio was determined by HPLC using CHIRALPAK IB column ( hexane/i-PrOH : 40/1, 
0.5 mL/min, 254 nm, tR = 37.410 (major), tR = 43.917 (minor)). [α]D 20 = -70.8 (c 0.12, 
CH2Cl2).
1H NMR (300 MHz, CDCl3) δ 7.85 –7.78 (m, 2H), 7.71 –7.68 (m, 1H), 7.53 – 7.28 (m, 
9H), 5.60 (s, 1H), 1.74 (s, 1H), 0.30 (s, 3H), 0.21 (s, 3H).
13C NMR (75 MHz, CDCl3) δ 139.89, 136.22, 134.33, 133.49, 129.90, 129.49, 128.66, 
127.79, 126.34, 125.49, 125.34, 125.14, 123.49, 122.82, 65.92, -4.43, -5.91. Spectral 
data are identical to those reported in the literature 2.

3, References
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4, Copies of NMR spectra

1H NMR Spectrum of compound 3 d

13C NMR Spectrum of compound 3 d

OH

Si

3 d

OH

Si

3 d
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1H NMR Spectrum of compound 3 b

13C NMR Spectrum of compound 3 b

Cl

Si
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3 b
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1H NMR Spectrum of compound 3 c

13C NMR Spectrum of compound 3 c
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1H NMR Spectrum of compound 3 a

13C NMR Spectrum of compound 3 a

Si

OH
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3 a
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1H NMR Spectrum of compound 3 e

13C NMR Spectrum of compound 3 e

Si
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1H NMR Spectrum of compound 3 f

13C NMR Spectrum of compound 3 f

Si
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1H NMR Spectrum of compound 3 g

13C NMR Spectrum of compound 3 g

Si

OH
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3 g
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1H NMR Spectrum of compound 3 h

13C NMR Spectrum of compound 3 h

Si
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F3C
3 h



 17 / 37

1H NMR Spectrum of compound 3 i

13C NMR Spectrum of compound 3 i

Si

OH
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1H NMR Spectrum of compound 3 j

13C NMR Spectrum of compound 3 j

Si

OH
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1H NMR Spectrum of compound 3 k

13C NMR Spectrum of compound 3 k

Si
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3 k
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1H NMR Spectrum of compound 3 l

13C NMR Spectrum of compound 3 l

Si

OH

3 l
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OH
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1H NMR Spectrum of compound 3 m

13C NMR Spectrum of compound 3 m

OH
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O 3 m
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1H NMR Spectrum of compound 3 n

13C NMR Spectrum of compound 3 n

SiHO

3 n
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3 n
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5, Copies of HPLC spectra

HPLC spectra of compound 3 d
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HPLC spectra of compound 3 b
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HPLC spectra of compound 3 c
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HPLC spectra of compound 3 a
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HPLC spectra of compound 3 e
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HPLC spectra of compound 3 f

Si

OH

Br

Si

3 f

OH

Br



 29 / 37

HPLC spectra of compound 3 g
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HPLC spectra of compound 3 h
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HPLC spectra of compound 3 i

Si
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HPLC spectra of compound 3 j
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HPLC spectra of compound 3 k

Si

OH
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HPLC spectra of compound 3 l

Si

OH
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HPLC spectra of compound 3 m

Si

OH
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HPLC spectra of compound 3 n

SiHO

3 n

SiHO
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6, CD spectra of the α-hydroxysilanes

The configurations of the other α-hydroxysilanes were assigned to S by 

comparison with 3d on the basis of their CD spectra (Figure 1) measured in their 

dichloromethane solutions with uv-vis wavelength ranging from 220-300 nm.

Figure 1. CD spectra of 3a-3n


