Tetrahedron Letters No. 24, pp 2137 - 2138, 1978. 0040~4039/78/0608-21 37¢02.00/0
©Pergamon Press Ltd. Printed in Great Britain.

A FACILE 1,2-ANNELATION OF CYCLOHEPTATRIENONE WITH DITHIOLS.
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We report that treatment of cycloheptatrienone with either 1,2-ethanedithiol or 1,3-
propanedithiol at room temperature, under typical conditions for dithioketalization of ketones,1
resulted instead in a fast 1,2-annelation of dithiols to the polyenone.

Thus, to cycloheptatrienone €$) (l1g; 9.4 mmol) in 70 ml of methanol was added, under
N2 with  stirring, 1,2-ethanedithiol (1.4 ml). The mixture was stirred for 16 h under NZ’
whereby it became yellow coloured with separation of a viscous oil which was washed with metha-
nol. All the methanol phase was evaporated at r.t. at reduced pressure, the oily residue was
taken with chloroform, washed with 57 NaHCO3, dried over NaZSOA’ and then evaporated at r.t.
at reduced pressure to give 0.90 g of a pale-yellow oil. Half of this material was purified by
preparative tle (silica gel 2 mm; eluent hexane—ether 85 : 15; major band at R

0.6 plus very
minor impurities) to give 0.4 g of (2a)T-(M+ 1823 S

2a TMS(CDC13) 2.5-3.5 (5H, czmplex m, for H
(7) and the two non equivalent CHZ)’ 5.3 (1H, dd, J = 10 and 7 Hz, for H(6), and 6.1-6.6 p.p.m.
(4H, complex m, for H(2) - H(5)). The identical material, in about the same yield, was arrived
at by distillation of the remaining crude oil, 0.45g, (b.p. 74~75°, 0.065 mm Hg). Repetition
of the reaction with tlc monitoring, only revealed the presence of (gs) at any time.

Reaction of (1) with 1,3-propanedithiol was run similarly. However, much tarry ma-
terial separated out and, correspondingly, the yield of (2b)*' the structure of which is also

supported by both mass and m.m.r. spectral data, was lower than above (30%Z). No trace of the
(),
U5 o
<0BF,

HsleH,) SH R? LA SN
Me cH~BFyEh(
O (4 3‘& Y 4 ((Hz)’“
5 )
. S S H
W 53 T 2
CHyly, p> - ")
b (a) n=2
SZ et A oo
,\}\7 (b) Tt 3
(4)
Scheme 1 ~



2138 No. 24

dithioketal was ever found even in this case.

We envisage two likely routes to the 1,2-annelated products (Scheme 1). Path a involves
nucleophilic addition of sulphur at C(2) followed by intramolecular substitution at C(1l) on the
tropenylium-like adduct (3).

Path b involves the dithioketals (4) as labile intermediates which are rapidly rearran-
ged at room temperature into Qz) via either two consecutive ll 5]s1gmatrop1c sulphur migrations
or a [ﬁ 7:151gmatrop1c sulphur migration.

Whichever route is correct, formation of (2) is unusually interesting. Path a suggests
the investigation of new annelating reactions with :;oponoids, whilst path b has broader implica-
tions, suggesting the exploitation, for synthetic problems, of the presumed extremely high apti-

tude of bicoordinated sulphur towards sigmatropic migrations.

Cue= Qo= OO
. C

Scheme 2

V-

Such extremely high aptitude of sulphur to migrate is implicated (i) by the above re-
sults when compared with the report2 that with oxygen in the place of sulphur (Scheme 2) rear-
rangements of the type at Scheme 1, path b, require drastic conditions, giving also much benze-
ne and ethylene and (i i) by the observation that even with our system (2a) sigmatropic shifts
of hydrogen only occur under usual, drastic conditions to give a ca. 1:1 m1xture of (5) and (6)
(Scheme 3). ~
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REFERENCES AND FOOTNOTES

i_ Correct elemental analysis was obtained for all new products.

1: Correct elemental analysis; the 1H n.m. r. spectrum consisted of two equally intense series of

signals attrlbutable as follows. For (5) (cocl,) 2.3 (24, t, J = 6 Hz, for C(7)H,), 6.0
(2H, d, J = 8 Hz, for H(2) and H(5); £or {§) 2.6 (M, d, J = 7Hz, for C(7)H2), 6.3 (ZH, sharp
m, for two of the olefinic protons), whllst the other two olefinic protons of (6) give a com—
plex multlplet at 5.5 p.p.m. for 4H together with H(1) and H(6) of (5), and all sulphur—bound
methylenes give a singlet for 8H at 3.1 p.p.m. The assignment is supported by irradiation at
either 2.3 or 2.6 p.p.m. whereby the signal at 5.5 p.p.m. changes as expected. Also, on irra-
diation at 5.5 p.p.m. the doublet at 2.6 p.p.m. changes into a singlet.
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