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We recently proposed a bifunctional group-participated te
trahedral intermediate model for the active sites of the nit
rile group hydrolyzing enzymes1. We examined many bifunc
tional compounds for the activity of hydrolyzing a nitrile 
group to the corresponding amide2, and found that 2-mercap- 
toethanol had the highest catalytic activity on the hydrolysis 
of a-aminophenylacetonitrile to phenylglycinamide3. Stirring 
various nitrile compounds with 2-mercaptoethanol in a phos
phate buffer (50 mM, pH 7.0) gave amides in good yields4. 
The nitrile group having an a-amino group, or those attached 
to the electron withdrawing aromatic ring was easily hydrol
yzed to the amides5. 2-Mercaptoethanol seemed to react with 
nitrile compounds to produce bifunctional group-participated 
tetrahedral intermediates, decomposition of which should 
give the imidate analog, which should hydrolyzed to amides. 
During investigation of the reaction mechanism, we attempt
ed to synthesize the tetrahedral intermediate, 2-amino-l,3- 
oxathiolane (3) by Pinner reaction6. The Pinner type reaction 
of nitriles with 2-mercaptoethanol produced amides in good 
yields. Conversion of nitriles to amides in the presence of 
2-mercaptoethanol under anhydrous condition seemed to im
ply formation of 2-amino-l,3-oxathiolane (3) a옹 an interme
diate. Decomposition of this tetrahedral intermediate by at-

tack if the sulfur atom on C-5 carbon atom 아lould *yi이d 
amides.

a-Amino nitriles-HCl did not diss이ved well in diethyl 
ether and we employed THF for the Pinner type reaction. 
Recently we tried the same reaction in diethyl ether with 
diethyl ether soluble nitriles, and we found that nitriles were 
not converted to amides. Instead, we isolated 2-chloroethyl 
thioesters and 2-mercaptoethyl esters from the reaction mix
ture, and these products should be formed also from the 
tetrahedral intermediate, 2-amino-l,3-oxathiolane (3) and we 
wish to report our finding in this report.

When the solution of butanenitrile (2.44 ml, 0.028 mol) 
in freshly distrilled (over Na with benzophenone) anhydrous 
diethyl ether at 0M was bubbled with dry HC1 gas (dried 
with c-H2SO4) in the presence of 2-mercaptoethanol (1.96 m/, 
0.028 mol) for 2 hrs, crystals were started to suspend in 
the reaction mixture. The reaction mixture was 아irred for
3 hrs more at the same temperature and then for 10 hrs 
at lOt. The crystals suspended in the reaction solution was
found to be ammonium chloride. After the crystal was fil
tered off, the residue obtained after evaporation of the solu
tion was chromatographed over silica gel to give S-(2-chlo-
roethyl) butanethiolate (3.73 g, 44.4% yield)7 and 2-mercap
toethyl butanoate (422 mg, 10.2% yield)8. Further examina
tion of the reaction with other diethyl ether soluble nitriles 
gave similar results (Table I)9.

S-(2-Chloroethyl) thiolates 아lould be formed from 2-amino- 
1,3-oxathiolane (3) in which C-5 carbon atom was attacked 
by chloride ion with liberation of ammonium chloride. The 
liberation of ammonium chloride without attack of chloride 
ion should give the 1,3-oxathiolane carbonium ion, which 
should be hydrolyzed by water during working up, followed 
by cleavage of the weak carbon-sulfur bond to produce 2- 
mercaptoethyl ester (Scheme 1). When THF was employed

Table 1. Yields of 2-Chloroethyl Thioesters and 2-Mercaptoethyl 
Esters Formed by Pinner Type Reaction of Diethyl Ether Soluble 
Nitriles in the Presence of 2-Mercaptoethanol in Anhydrous Di
ethyl Ether

Nitrile RCOSCH2CH2CI RCOOCH2CH2SH

CH3CH2CH2CN 42.2% 10.2%
Ph-CH2CN 62.0% 5.6%
p-O2N-Ph-CH2CN 23.0% 9.4%
Ph-CN 10.4% 7.3%
Ph-CH(OH)-CN 14.0% 一
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for the same reaction with a-amino nitriles-HCl, chloride 
ion attacked the a-carbon atom of THF instead of the carbon 
atom in 2-amino-l,3-oxathiolane. The present and the pre
vious results5 should firmly support formation of tetrahedral 
intermediates in the Pinner Type reaction of nitrile compou
nds with 2-mercaptoethanol.
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