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NOVEL SYNTHESIS OF MEDIUM-SIZED HETEROCYCLES
CONTAINING A SULFUR OR SELENIUM ATOM

Tadashi Kataoka, Kazuhiro Tsutsumi, Tetsuo Iwama, Hiroshi Shimizu, and Mikio Hori*
Gifu Pharmaceutical University, 6-1, Mitahora-higashi 5-chome, Gifu 502, Japan

Abstract: Medium-sized sulfur- or selenium-containing heterocyclic compounds were synthe-
sized by the reductive cross-piece bond cleavage of bicyclic sulfonium and selenonium
salts bearing a bridgehead sulfur or selenium atom with magnesium metal or sodium boro-
hydride.

Recently, we have found that organometallic reagents or magnesium metal caused the
single electron transfer (SET) reduction of sulfonium and selenonium salts.l) We intended
to develop novel synthesis of sulfur- or selenium-containing medium-sized heterocycles
(II) by applying this new reaction to selective cleavage of the cross-piece bonds of bi-
cyclic onium salts (I) with a bridgehead sulfur or selenium atom.
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There have been only a few synthetic reports for the medium-sized sulfur-containing
heterocyclic compounds from sulfonium compounds: [2,3]-sigmatropic rearrangement of sulfo-
nium ylides,Z) and reductive C-S bond cleavagea) or nucleophilic substltutlon4) of cycllc
sulfonjum salts. In this communication, we describe the synthesis of sulfur- or sele-
nium-containing medium-sized heterocycles. Cyclic onium salts (1-5),5) the substrates,
having an electron-withdrawing group (Y=CN, C02Me) were synthesized as shown below.
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Reactions of 1-5 with magnesium metal provided the expected heterocycles 6-10 {(Method
A), respectively. The results are 1listed in Table 1. When reaction of 1 was carrled
out in N,N-dimethylformamide (DMF), ketone derivative 11 was formed as a by-product. The
yield of 11 was not increased by treatment of 1 in DMF containing water, but increased on
bubbling air into the reaction mixture. These experiments indicate that the radical
formed by SET reduction of the sulfonium salt reacts with oxygen to give a cyanohydrin
intermediate, which is hydrolyzed to the ketone. Selenonium salt 5 gave the product of
ring-enlargement 10 in better yield, than the reactions of sulfonium salts (e.g. 3) proba-
bly because of poor solubilities of the latters in tetrahydrofuran (THF). Yields of 6-9
were improved by NaBH, reduction of 1-5 in ethanol (Method B).

Further application of the new methods to the synthesis of heterocycles having various
functional groups other than -CN and -CO5R 1s currently under investigation.

Table 1 Syntheses of Medium-sized Thia- and Selenacyclic Compounds

Onium Salts Methods Solvents Products (% Yields)
A THF 6(38)
+ Benzene 6(47)
Cl04- DMF 6(27), 11(6)
e DHF®)  6(trace), 11(15)
1 B EtOH 6(66) N 6 11
N
m A Benzene  7(58) : :EN
_ 2 B EtOH 7(87) 7
clo,
0,M
(ﬁ° A THF 8(28) O2Me
. 3 B EtOH 8(48) 8
clo,”
N A THF 9(57) N
_ 4 B EtOH 9(67) 9
clo,
O,Me Me
o/ 5 A THF 10(74) d:af) 10
clo,~

a) Air was bubbled into the reaction mixture.
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