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Abstract: Reaction of optically active 2-(p-chlorophenylsulfinyl)acetonitrile 

((R)-la) with aldehydes, - in the presence of piperidine in acetonitrile at r,t,, 

gave optically active 4-hydroxyalk-2-enenitriles in good optical and chemical 

yields,, The absolute configuration of (-)-4-hydroxypent-2-enenitrile, 

predominantly obtained by the reaction of (R)-la with propanal, was determined - 
to be R, 

In the previous papers, 1) we reported that the reaction of 2-(phenyl- 

sulfinyl)acetonitrile with aldehydes and ketones in the presence of piperidine 

gave 4-hydroxyalk-2-enenitriles which played an important role in our 

syntheses of some biologically active terpenoids, As an extention of this 

work, we have been interested in the synthesis of optically active 

4-hydroxyalk-2-enenitrile, because it is applicable to syntheses of many 

biologically active compounds having optically active allylic alcohol 

functionality, 

We report here a chirality transfer reaction of optically active 

2-(arylsulfinyl)acetonitrile (1) with aldehyde, 

-CH2-CN 

I 

1 - 

R-CH2-CHC, 
piperidine 

E 
R-*H-CH=CH-CN 

s H 

t 

3 - 

[ Ar-* 

a 

-C(CN)=CH-CH2-R a Ar-* 

8 

-CH(CN)-CH=CH-R ] 

2 

Optically active (R)-2-(arylsulfinyl)acetonitrile ((R)-l_) was prepared by 

treatment of the anion, derived from acetonitrile and lithium diisopropyl- 

amide (LDA), with the corresponding optically pure (S)-Z-menthyl aryl- 

sulfinate2) at -78 "C in THF. The (R)-2-(arylsulfinyl)acetonitriles, (R)-la 

(aryl=p-chlorophenyl) and (R)-lb (aryl=p-tolyl),3) were treated with hexan; - 
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to give 4-hydroxyoct-2-enenitrile (3b), - A considerable substituent effect of 

the aryl groups and solvent effect of the reaction were observed in the 

optical yield as shown in Table 1 

Table 1 Reaction of (R)-la and (R)-lb with hexanal to 4-hydroxyoct- - - 
2-enenitrile (3b) in the presence of piperidine at r,t, - 

Reaction Solvent 

3b 
Chemical Yield/% - Specific Rotation a) 

from 2 from lb from la from lb - - - 

acetonitrile 77 64 -2s" -18" 

methanol 56 63 -24' -15O 

dimethylsulfoxide 63 -21° 

tetrahydrofuran (THF) 55 -zoo 

benzene 83 60 -8' -7O 

1,2-dimethoxyethane 62 -5O 

a) [alDzO (c 100, CHC13) 

Then, the following experiments were carried out by using (R)-la in - 
acetonitrile, To a solution of (R)-la (200 mg, 1 mmol) and piperidine 

(0.2 ml, 2 mmol) in dry acetonitrile (4ml) was added aldehyde (l,O-1,5 mmol,4) 

acetonitrile solution) over a period of 1,5 h5) with stirring at room 

temperature. 6) After completion of the addition of aldehyde, diluted tartaric 

acid was added to the reaction mixture. 7) The mixture was extracted with 

ether to give a crude product, which was purified by column chromatography on 

silica gel, Specific rotation was measured by a Union Automatic Digital 

Polarimeter (PM-101) in chloroform at 20 'C, The enantiomeric composition 

(optical purity) was determined by 'H and 13 C NMR spectra after conversion of 

the alcohol to the corresponding MTPA ester by treatment with acyl chloride 

derived from (+)-2-methoxy-2-(trifluoromethyl)phenylacetic acid ((+)-MTPA).8) 

The chemical and optical yields of 4-hydroxyalk-2-enenitriles obtined by the 

reaction of (R)-la with aldehydes were listed in Table 2, 

The absoluteconfiguration of (-)-4-hydroxypent-2-enenitrile ((-)-3a) - 
predominantly obtained from (R)-2 was proved to be R by the following 

procedure, The alcohol ((-)-3a) was converted to tert-butyldimethylsilyl - 
ether by the usual way (ButMe2SiC1, imidazole, DMF) and then to (+)-Z-tert- 

butyldimethylsilyloxypropanal ([cz]~~~+~" (c 1.0, CHC13)) by ozonolysis (03, 1_ 
-78 'C, Me2S), (S)-(-)-2-Tert-butyldimethylsilyloxypropanal ([a],‘"-11" 

(C l-0, CHC13)) was derived from (S)-ethyl lactate by silylation followed 

DIBAH reduction (CH2C12, -78 "C), 

(+)-4-Hydroxyoct-2-enenitrile ((+)-s, [aID" +25') was also obtained 

the same reaction of hexanal with (S)-la derived from (R)-(+)-d-menthyl - 
p-chlorophenylsulfinate, 8) 

by 

by 
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Table 2 Reaction of (R)-la with aldehydes in acetonitrile at r.t, - 

Aldehydes 
Reaction 

Time (h) Producta) 

b) 

Yield/% 
[aI D20 

( % ee) c) 

CH3CH2CH0 1,s 

a3(CH2)4CHO 1.5 

ButMe2SiO(CH2)4CH0 1,o 

MeXC(CH3)3CHO 2,o 

lHP-o(312c&(CH2)3cHo 2,o 

(CH3)2c=CHCH2"2EH(CH3)CH2CHo 1,s 

CH3(CH2)8COSiMe3 2,o 

PhSCH2CH2CH0 1,o 

3a 61 - 

3b 77 - 

3c 57 - 

3d 71 - 

THP-0CH2C&CH2CH2EHCH=CHCN 2 54 

bH 

-28O 

(59) 

-25" 

(75) 

+7,6' 

+5,6" 

(76) 

-17O 

(80)d) 

-30° 

(80)e) 

-22O 

(74) 

-8.5' 

(69) 

a) Geometry of the products was specifically E (2 isomer was not detected),') 

b) (c l,O, CHC13), 

c) Determined by 'H and l3 C NMR spectra of (+)-MTPA ester of 2 unless 

otherwise noted. 

d) THP=2_tetrahydropyranyl; It was impossible to detect the isomers depend 

on the THP, and only two isomers were observed NMR spectroscopycally, 

e) % de. 19) 

f) Reaction in the presence of piperidine did not give the desired product, 

then diethylaluminum piperidide was used as a base, 11) 

This chirality transfer reaction is interesting by the following facts: 

(1) The chirality at sulfur atom is transfered to o-position of aldehyde- 

carbonyl group with the Wittig-type two carbon homologation to the carbonyl 

carbon: (2) In the case of the reaction of la with aldehyde, the optical yield 
12) 

- 
is high, 

Study on synthesis of optically active allylic alcohols is now in 

progress, 13) 
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