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General Information 
All  reactions were  carried  out  in  oven‐dried  glassware with magnetic  stirring.  1H  and  13C 
NMR spectra were measured on a  JEOL AL‐400 or EX‐270 spectrometer. Tetramethylsilane 
(TMS) served as the internal standard (0 ppm) for 1H NMR and CDCl3 was used as the internal 
standard  (77.0  ppm)  for  13C  NMR.  Optical  rotations  were  measured  on  a  JASCO  P‐1020 
polarimeter.  All  aldehydes  and  acetone  cyanohydrin  were  purified  by  distillation  or 
sublimation  before  use.  The  spectroscopic  data  of  all  the  cyanohydrins were  in  agreement 
with those reported in the literature[1‐5] and only their optical rotation values are given. 
   
 
General  Procedure  for  Asymmetric  Cyanation  of  Aliphatic  Aldehydes  with 
Acetone Cyanohydrin Using V(salalen) 2   
  Vanadium(salalen)  complex 2  (0.7 mg,  0.2 mol%) was  dissolved  in  CH2Cl2 (1.0 mL)  under 
molecular oxygen. Then, aldehyde (0.5 mmol) and acetone cyanohydrin (229 µL, 2.5 mmol) 
were added and the reaction mixture was stirred at 25 °C. After the reaction completion, the 
mixture  was  quenched  by  1N  HCl  and  the  aqueous  phase  was  extracted  with  CH2Cl2.  The 
combined organic phases were evaporated in vacuo and the residue was chromatographed on 
silica  gel  (n‐hexane/i‐Pr2O  =  2:1)  to  give  the  cyanohydrin.  The  enantiomeric  excess  was 
determined  by  GC  or  HPLC  analysis  after  conversion  to  the  corresponding  acetate  or 
benzoate. 
 
 
(S)­2­hydroxy­4­phenylbutanenitrile[1] 

95% yield, 89% ee* 
(SUPELCO BETA‐DEX 325, 140°C (1 min) – 2 °C/min – 170 °C) 
[α]D21 +6.8 (c=1.83, CHCl3)   
[lit.[1] [α]D27 −6.38 (c=1.03, CHCl3), 85% ee, (R)‐isomer] 
 
* Determined after conversion to the corresponding acetate. 

 
 
2­hydroxynonanenitrile[1] 

92% yield, 91% ee*   
(SUPELCO BETA‐DEX 325, 130 °C (30 min) – 45 °C/min – 175 °C) 
[α]D21 −3.2 (c=0.80, CHCl3)   
 
* Determined after conversion to the corresponding acetate. 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(S)­2­hydroxy­4­methylpentanenitrile[2] 
87% yield, 89% ee*   
(SUPELCO BETA‐DEX 325, 120 °C) 
[α]D20 −24.3 (c=0.80, CHCl3) 
[lit.[2] [α]D20 −24.9 (c=1.5, CHCl3), 92% ee, (S)‐isomer] 
 
* Determined after conversion to the corresponding acetate. 
 
 

5­(benzyloxy)­2­hydroxypentanenitrile[3] 
87% yield,* 89% ee   
(DAICEL CHIRALPAK AD‐H , hexane/iPrOH 98:2) 
 
* Isolated by PTLC using CH2Cl2 as eluent. 
 
 

(S)­2­hydroxy­3­methylbutanenitrile[5] 
85% yield, 94% ee*   
(DAICEL CHIRALCEL OJ‐H, hexane/iPrOH 98:2) 
[α]D23 −15.1 (c=0.93, CHCl3) 
[lit.[5] [α]D19 −15.4 (c=2.1, CHCl3), 90% ee, (S)‐isomer] 
 
* Determined after conversion to the corresponding benzoate. 
 
 

(S)­ 2­cyclopentyl­2­hydroxyacetonitrile[6] 
92% yield, 92% ee*   
(SUPELCO BETA‐DEX 325, 130 °C) 
[α]D23 −10.4 (c=1.15, CHCl3) 
[lit.[6] [α]D25 +11.2 (c=1.0, CHCl3), 94% ee, (R)‐isomer] 
 
* Determined after conversion to the corresponding acetate. 

 
(S)­ 2­cyclohexyl­2­hydroxyacetonitrile[1] 

92% yield, 95% ee*   
(SUPELCO BETA‐DEX 325, 130 °C) 
[α]D23 −9.5 (c=0.77, CHCl3) 
[lit.[1] [α]D27 +8.12 (c=0.77, CHCl3), 79% ee, (R)‐isomer] 
 
* Determined after conversion to the corresponding acetate. 

 
 
(S)­ 3,3­dimethyl­2­hydroxybutanenitrile[1] 

89% yield, 93% ee*   
(DAICEL CHIRALCEL OJ‐H, hexane/iPrOH 99:1) 
[α]D21 −21.6 (c=0.90, CHCl3) 
[lit.[1] [α]D28 +16.82 (c=1.17, CHCl3), 72% ee, (R)‐isomer] 
 
* Determined after conversion to the corresponding benzoate. 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General  Procedure  for  Asymmetric  Cyanation  of  Aromatic  Aldehydes  with 
Acetone Cyanohydrin Using V(salalen) 2   
  Vanadium(salalen)  complex  2  (3.7  mg,  1  mol%)  was  dissolved  in  CH2Cl2  (0.5  mL)  and 
acetone cyanohydrin (458 µL, 5.0 mmol) was added under molecular oxygen and the reaction 
mixture was stirred  for 6 h at 25  °C. After aging  for 6 h, aldehyde (0.5 mmol)  in CH2Cl2 (0.5 
mL) was added and  the  reaction mixture was  stirred at 25  °C  for 10 min. The mixture was 
quenched by 1N HCl, and the aqueous phase was extracted with CH2Cl2. The combined organic 
phases were evaporated in vacuo and the crude cyanohydrin was treated with Ac2O (236 µL, 
3.0  mmol),  pyridine  (242  µL,  3.0  mmol)  and  a  catalytic  amount  of 
4‐(N,N‐dimethylamino)pyridine  in  CH2Cl2  (1.0  mL)  at  0  °C.  After  1.5  h,  the  reaction  was 
quenched by water and the aqueous phase was extracted with CH2Cl2.The combined organic 
phases  were  evaporated  in  vacuo  and  the  residue  was  chromatographed  on  silica  gel 
(n‐hexane/AcOEt  =  20:1)  to  give  the  acetylated  cyanohydrin.  The  enantiomeric  excess was 
determined by GC analysis (SUPELCO BETA‐DEX 325) An analytical sample of non‐protected 
cyanohydrins was obtained by thin layer chromatography of the crude product on Silica gel 60 
F254-coated glass plates (Merck). 
 
 
 
(S)­2­hydroxy­2­phenylacetonitrile[1] 

74% yield,* 93% ee* 
(SUPELCO BETA‐DEX 325, 140 °C (1 min) – 1 °C/min – 160°C) 
[α]D22  －41.9 (c=0.50, CHCl3)   
[lit.[1] [α]D27 +28.94 (c=1.00, CHCl3), 63% ee, (R)‐isomer] 
 
* Determined after conversion to the corresponding acetate. 

 
 
(S)­2­hydroxy­2­(p­chlorophenyl)acetonitrile[7] 

75% yield,* 91% ee* 
(SUPELCO BETA‐DEX 325, 140 °C (1 min) – 2 °C/min – 175°C) 
[α]D20  －37.6 (c=1.47, CHCl3)   
[lit.[7] [α]D20 −28.5 (c=1.10, CHCl3), 70% ee, (S)‐isomer] 
 
* Determined after conversion to the corresponding acetate. 

 
 
(S)­2­hydroxy­2­(p­methoxyphenyl)acetonitrile[1] 

17% yield,* 93% ee* 
(SUPELCO BETA‐DEX 325, 175 oC) 
[α]D20  －43.6 (c=1.25, CHCl3)   
[lit.[2] [α]D20 −38.3 (c=1.04, CHCl3), 81% ee, (S)‐isomer] 
 
* Determined after conversion to the corresponding acetate. 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