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SYNTHESIS AND STABILITY TRENDS OF

SELENOTHIOIC ACID S-ESTERS

TOSHIAKIMURAI,* KAORIKAKAMI, HIROYA TAKADA,

YUJIOGINO, TAKAHIRO KANDA, and SHINZIKATO*

Department of Chemistry, Faculty of Engineering, Gifu University,

Yanagido, Gifu 501-11, Japan

The synthesis and stability of selenothioic acid S-esters are discussed.

The chemistry of thioesters having selenocarbonyl group is of current interest.1 Very

recently, we have synthesized selenothioic acid 5-esters (RC(Se)SR') for the first time.2

They are relatively stable purple to violet blue compounds although their stability is

highly dependent on the substituents next to selenocarbonyl group and sulfur atom.

Further studies have established several types of their synthetic methods.

RC=CH

RCECH

n-BuLi, Se
*

THForEt2O
0 °C

n-BuLi, Se

THForEt2O
0°C

R'SH

R'SH
allylic bromide

1

allylic bromide

Et3N

R =

( C H A W 3 R .

t o l u e n e

0-20 °C

Se

SR
, (1)
1 '

R

Se
II

R"

(3)

Se

r^SR1

329

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
0
9
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1



330 T. MURAI, K. KAKAMI, H. TAKADA, Y. OGINO, T. KANDA, and S. KATO

The first reaction was applicable to the preparation of monosubstituted aliphatic esters

(eq. I).3 The similar reaction using allylic bromides as a trapping agent leading to y,8-

•unsaturated esters (eq. 2).4 Two allylic groups were introduced to unsubstituted esters

via seleno-Claisen rearrangement at one time (eq. 3).5 The aromatic acid esters were

prepared by the reaction utilizing the high oxophilicity of aluminum atom toward oxygen

atom (eq. 4).6

These methods allowed us to prepare a variety of selenothioic acid 5-esters and

to study their stability systematically. In a series of aliphatic selenothioic acid 5-esters,

trisubstitututed esters are more stable than disubstituted esters. Noteworthy is that

unsubstituted esters 1 are more stable than monosubstituted esters 2 probably because

the latter appears to be easily isomerized to eneselenols 3 which undergo further

decomposition process. Introduction of aromatic substituents does not necessarily

enhance the stability of the esters. For example, attempts to isolate selenothioacetic acid

5-phenyl ester failed and resulted in the formation of the dimers of the esters. In order

to enhance the stability of S-aryl esters, the reaction using various kind of aromatic thiols

have been carried out. 5-2,6-Dimethylphenyl and 5-naphtyl esters could be isolated

through silica gel column chromatography although in low yields. Even so, they

decomposed more easily than 5-alkyl esters. Furthermore, attempts to synthesize

aromatic acid 5-aryl esters are not successful. There may exist the electronic repulsion

between selenium atom of selenocarbonyl group and phenyl group attached to sulfur

atom as in 4.

Se Se SeH
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