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Chemistry of o—quinonoid compounds has been a subject of continuing

2) 3) and we4)

interest in recent years. de Mayo et al. have recently reported
the photochemical formation of o-thioquinonemethides 1 and their equilibrium
with {4+4] dimers 2a or 2b (presumably 2a). The dimer 2 was obtained as white
crystals, but the pure monomer 1 could not be iscolated although its existence in
solution was established by the spectroscopic data and chemical reactions.
S’(S
5—3 s

S
—— r
2 s JEE— o
zk/

S S
N b/
R
R R

J=

2a 2b
We now wish to report the isolation of a monomeric o-thioquinonemethide and
a thermal equilibrium with [4+2] dimer in the corresponding naphtho derivatives.

Irradiationﬁ) of naphthof2,1-d]-1,2-dithiole-3-thione 26)

in the presence
of cyclohexene afforded o-thioquinonemethide 4 as deep purple crystals in a

quantitative yield.7) The monomeric nature of 4 was established by molecular

CH,C1

weight determinations) (found 319; caled 316.5) and by UV spectrum (Amag

2
323 (e 24300), 353 (10800), 392sh (2540), and 540 nm {11800)) which showed no
concentration dependence. This represents the first example of isolation of

o-thioquinonemethide. Upon reaction with N-phenylmaleimide, 4 gave 1:1 adduct 3

3815



3816 No. 42

in 83% yield.

Photoreactions) of nmaphthofl,2-d}-1,2~dithiole-3-thione §6) with cyclohexene
led to a deep red solution, the TLC of which showed the presence of a single
product together with a small amount of the starting thione 6. The addition of
N-phenylmaleimide to the reaction solution afforded 1:1 adduct 9 (54%), the
identity of the red compound as 7 thus being established. Purification of the
reaction mixture by dry column chromatography (silica gel, 0014) to remove 6,
however, resulted in the formation of a yellow crystalline compound 8 besides the
red compound 7 (total yield 95%).9) The yellow compound free from 7 was obtained

10)

by TLC purification and was identified as a dimer of 7 on the basis of

molecular weight determinationB) (found 666, caled 633) and its reversion to 7
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by heating. The benzene solution of 8 and N-phenylmaleimide, on heating at about
60%, gave 9 in 64% yield.
0f many possible structures of the dimer 8, {4+4] adduct like 2 and [ 2+2]

adducts other than 10 can be eliminated by the electronic spectrum (AﬁgZCl

2 263
(e 19400), 354sh (4650), and 450 nm (9540)), because the former has only
naphthalene chromophore which should not show any strong band above 350 nm and
any of the latters has a conjugate thione system which would have an absorption
above 570 nm.ll) Structure 10 can be ruled out by the NMR spectrum with intensity
ratio of the aromatic to the olefinic protones of 10:2.10) Thus, the dimer must
be (4+2 3 adduct 11 or 12 although we do not have experimental evidence at present
enabling us to conclude which is correct. The mutual conversion between 7 and 8
is the first example of a reversible thermochromic system where both monomeric
and dimeric o-quinonoid compounds can be isolated.lz)

The foregoing interesting contrast in behavior of 7 with isomeric thio-
quinonemethide 4 probably results from the lesser stability of the monomer 7
because of interaction between the ketene thioacetal group and the hydrogen at
peri position.

The difference in structure of the dimers (i.e. [4+4] vs. [4+2]) between
the benzo 1 and the naphtho system 7 may also be attributed to strong steric

interaction between the dithiolane ring and the fused aromatic ring in [(4+4]

adduct of the latter as clearly suggested by inspection of the molecular model.
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