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Abstract: Treatment of 6-methyl-12-oxo-5H, 7H-dibenzo[b,g][1,5]-
dithiocinium salt (la) with methanolic KOH afforded the ring
contracted product (23), i. e., thiepin derivatives, trans-2a
(44%) and cis-2a (19%). However, the corresponding deoxo-
dithiocinium salt (;9) gave an unexpected isomer (gp) with

the same thiepin skeleton. These are explained by tandem

sigmatropy.

In the course of investigation on the formation of hypervalent bond
(10-S-4) based on transannular interaction between the sulfur and the

1 we encountered un-

nitrogen in dibenzothiazocine and related compounds,
expected skeletal contraction of those to thiepin derivatives. Here we
describe such novel base-induced skeletal rearrangements of dibenzo-
dithiocinium system to give dibenzothiepin derivatives (2), which presumably
proceed through tandem {2,3] and [1,3] sigmatropic shifts via spirocyclic
intermediates.

When 6-methyl-12-oxo-5H, 7H-dibenzo[b,g)[1,5]dithiocinium hexachloro-
antimonate (;3)2 was treated with methanolic KOH at room temperature for 12
h under nitrogen, a mixture of dibenzothiepin S-oxide derivatives (2a) was
obtained, which was separated by TLC (SiOZ: hexane-ethyl acetate; 6:4) to
give trans-2a (44%) and cis-2a (19%) as shown in Scheme 1.3

Each pure sample of 2a reached to the equilibrium between the major and
the minor isomers under the reaction conditions with the ratio of 1.55 *
0.02, thus the major isomer was assigned to be trans-2a [1.94 (SMe), 5.12
(s, 1H) in CDC13] and the minor as cis-2a [1.96 (S-Me), 5.09 (s, 1H)]
according to steric consideration. Dibenzothiepin structure of 2a was
confirmed by the following transformations: (i) a mixture of trans—gg and
cis-2a gave dibenzothiepin (7)) in 417 yield by treatment with HSiClS/LiA1H4.
(ii) deoxygenation of trans-2a with triphenylphosphine in CC14/CH3CN in the
presence of CF3C02H gave 8 (38%), 4 (19%), and recovered trans-2a (20%).
Similarly, cis-2a afforded 6 (32%), 21(40%), and recovered cis—gg (22%).

The structure of i, g, 7, and 29 were verified carefully by independent
syntheses as shown in Scheme II1. Reduction of 3 with LiAlH4 gave the
alcohol (1) and i’afforded 5 by chlorination with SOC12. Treatment of the
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chloride (5) with lithium methanethiolate afforded the thiocether (6).
Reduction of 3 under stronger conditions gave 7. Chlorination of 7 with
805312 gave 8 via Pummerer type rearrangement and'g was converted to 29 with
lithium methanethiolate. When 7 was deprotonated with butyllithium and
reacted with dimethyl disulfide, § and 2h were obtained almost in equal
amount. It was further exemplified that there was not any equilibration
between § and 2b under reaction conditions.

Thus, the present rearrangement of lg is explained by Sommelet-Hauser
type rearrangement of the ylide (A) to form the ipso intermediates (cis-B
and trans-B), which suffer further 1,3-sigmatropy to afford the correspond-
ing trans-gg and cis—gg, facilitated by C-S bond fission according to their
strained structure.4 It could not be determined which path (i via trans-B or
ii via cis-B) was more favored, because there was equilibration between
cis-2a and trans-2a.

On the other hand, the sulfide (1b) gave 2b in 297 yield, without 6
(the product expected by direct [1,3] sigmatropy from B) under the same
conditions.5 Since no rearrangement of‘g into gg was observed under the
reaction conditions, the formation of 29 is understood by [3,3] sigmatropy
of B to produce C, which suffers the [1,3]shift via C-S bond fission to
afford 2b. It is not yet clear why B affords the product (2a) directly for
the sulfoxide (13) and , on the other hand, B suffers an extra sigmatropy to
C prior to give the product (2b) for the sulfide (19).6

Related rearrangement of thiophenanthrene ylide via spirocyclic
intermediate was recently reported by M. Hori et al.” but 1,5-sigmatropy of
the intermediate proceeded only under very severe conditions (200 °C, 4h) as
compared with the present result.

Although, there can be different rationalization to understand the
present unexpected rearrangement of lg and 19,8 it is attractive to invoke
the ipso intermediates (B and C) and this will stimulate the stereochemical

consideration on these kinds of sigmatropy.
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