CHEMISTRY LETTERS, pp. 203-204, 1976. Published by the Chemical Society of Japan

THE SYNTHESES OF POTASSIUM SELENOCARBOXYLATES AND THEIR DERIVATIVES

Hideharu ISHIHARA and Yoshio HIRABAYASHI
Faculty of Engineering, Gifu University, Naka,
Kagamihara, Gifu 504

Potassium selenocarboxylates were prepared in good yields on the
reaction of diacyl selenides with methanolic potassium hydroxide. They
were fairly stable under nitrogen and useful as starting material for
the preparation of selenocarboxylic acid derivatives; methyl seleno-
benzoate, a-(selenobenzoyl)acetophenone, phenyl p-chlorobenzoyl
diselenide, O-trimethylsilyl selenobenzoate, bis(selenostearoyl)methane,
and dibenzoyl diselenide.

Metal carboxylates and thiocarboxylates have been described in many reports. On
the other hand, metal selenocarboxylates which are lmportant as starting material for
the preparation of selenocarboxylic acid derivatives have been unknown so far%) In the
present study, it was found that potassium selenocarboxylates were prepared in good
yields on the reaction of diacyl selenides with an equimolar amount of methanolic
potassium hydroxide and they easily reacted with electrophilés to give the corresponding
derivatives.

0 o}

1] 1] 1}
R-C-Se-C-R + KOH + CH3OH ——> R-C-SeK + RCOOCH3 + H20

The typical procedure 1s described for the synthesis of potassium selenobenzoate:
To a solution of dibenzoyl selenide(10.0g, 35mmol) in 80 ml of benzene was added 20 ml
of methanol. Then an equimolar amount of methanolic potassium hydroxide (1N, 35mmol) was
added to the solution. After the mixture was stirred for 10 minutes at 40 - 50°C, the
solvents were removed under reduced pressure. To the residue was added about 30 ml of
benzene and the resulting potassium selenobenzoate(la) was collected by the filtration,
yield 7.3g, 95%. More purified potassium selenobenzoate was obtained on recrystaliization
from methanol-hexane.

The structure of la was ldentified by elemental analysis and studies of spectral
data. Thus, in the ir spectrum(KBr disk), a very intensive absorption band due to

Jg—Se' was observed at 1538 em™L. It is seen 'that symmetric carbonyl stretching
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absorption at near 1400 cm™~ in potassium benzoate was missing as well as thiobenzoatef
as, of course, it should be. In the uv spectrum(ethanol) maximum absorptions at 231 nm
(log e=4.19) and 325 nm(log €=3.16) were observed.

In a similar manner, various potassium selenocarboxylates were prepared in good
ylelds on the reaction of diacyl selenides with methanolic potassium hydroxide as listed

in following Table.
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Table. Syntheses of Potassium Selenocarboxylates from Diacyl Selenides

Compd. RcfgeK Yield IR (KBr)1 UV (EtOH) E%gﬂigggilﬁg?%fs;s

R A ¥C=0,cm_ max(log €),nm c H Se
12 ce; 95 1538 SR 30 &% (B
b p-CH3CcH, 90 1539 §§ﬁ§§é§§ azsey &y 3%
lo p-ClCH, 95 1529 35038 &) a5 (36
1d  p-CH30CeH, 88 1540 239(3.79) CLR TN E SN E g3
le n=Cpplzs 94 1360 274(3.70) Beo8) 3% (&0

All the obtained potassium salts were fairly stable at room temperature under
nitrogen, and did not change when left standing for a month. But the salts gradually
decomposed in the alr with deposition of elementary selenium.

As shown scheme, potassium selenobenzoate readlily reacted with methyl iodide,
a-bromoacetophenone, benzeneselenenyl chloride, and trimethylsilyl chloride at room
temperature to give methyl selenobenzoate, o-(selenobenzoyl)acetophenone, phenyl
p-chlorobenzoyl diselenide, and O-trimethylsilyl selenobenzoate3) in 95, 93, 64, and
68% yields, respectively. Then, potassium selenostearate was stirred in dichloro-
methane at 40°C to give bis(selenostearoyl)methane in a 98% yield. Finally, potassium
selenobénzoate was oxidized by iodine to give dibenzoyl diselenide in a quantitative
yield.

CH,T '
> R -c-SeCH3 (Yield 95%; bp 105-106°C/6mmHg
sthex B o JC=0 1666 cm~t; Se 39.31%)
CgHCOCH, BT 19 :
> R'-C-SeCH,-C-CglH; (Yield 93%; mp 60.2-60.7°C
ether : VC=0 1669, 1682 em L;Se 25.58%)
CgHgSeCl 5 %
» R°-C-Se-Se-CgH, (Yield 64%; mp 101-103°C
RCOSeKk ——| ether S JC=0 1688, 1730 cm L;Se 41.90%)
alag.H (CH3) 581C1 e
5 65 - R'-C-0S1(CH,), (Yield 68% bp 100°C/5mmHg
R =p—C106H4 petrol.ether JC=Se 962 cm_l)
R3=n-C, /3 3 0 o3
» R’-C-Se-CH,-Se-C-R”(Yield 98%; mp 69.0-69.7°C
CH,C1 e -1
27 2 o 0 VC=0 1690 ecm™~; Se 22.04%)
I W il
2 > R'-C-Se-Se-C-R*  (Yield quant. mp 130-131°¢™*)
methanol

JC=0 1682, 1736 cm 1)
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