CHEMISTRY LETTERS, pp. 1439-1442, 1974, Published by the Chemical Society of Japan

0-THIOQUINOMETHIDES. PREPARATION AND THE

EQUILIBRIUM WITH THE (4+4) DIMER
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Photochemical reactions of 4,5-benzo-1,2-dithiole-3-thione with
cycloalkenes afforded deep blue o-thioquinomethides which are in

thermal equilibrium with the colorless dimers.

) ) 3)

o-Quinodimethanes (l),l o-quinomethides (_2_),2 and o—quinomethidimines (3)

have been of considerable interest in recent years because of their intriguing

4)

As for o-thioquinomethides (4), however, only

)

chemical and physical properties.

the transient intermediacy has been reported.5
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We now wish to report the first example of a stable o-thioquinomethide and

6)

its thermal equilibrium with the [4+4] dimer. Ready access to the thioquino-

7)

methide was provided by application of the reported photoreaction of aryl substi-

tuted 1,2-dithiole-3-thiones with olefins to 4,5-benzo-1,2-dithiole-3-thione.

8)

Irradiation of the benzodithiolethione in ether or benzene in the presence
of olefins (cyclopentene, cyclohexene, and cyclooctene) afforded deep blue thiones
(5) in about 90% yields. The structure of §9) was established by the reactions
with N-phenylmaleimide and dibenzoylacetylene leading to Diels-Alder type addition
9)

products (6) and (7), respectively; these reactions occured almost instanta-
neously at room temperature, suggesting 5 might act as a highly reactive 1,4-

dipolar species.
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The color in solution of these adducts (5) are dependent on the solvent; 5b,

for instarce, is deep blue in dichloromethane and tetrahydrofuran but colorless

in cyclohexane at room temperature. When 5b was recrystallized from carbon tetra-

chloride at —26°C, white crystals were obtained. Similar white crystals precipi-
tated from fairly conceiirated solution in teirahydrofuran or dichloromethane
shortly after the preparation of the solution. The colorless crystals thus
obtained gave a deep blue solution upon dissolution in appropriate solvents. The
colorless cyclohexane solution of 5b turned deep blue when heated at 80°C for

several seconds and again became colorless upon standing at room temperature.

1974

Similar reversible change in color was also observed upon irradiation but prolonged

irradiation caused a reaction leading to irreversible decomposition. These obser-

vations as well as concentration-dependent electronic spectra of these adducts
suggested the existence of an equilibrium between the deep blue monomer and a
colorless associated species. That the association is dimeric was shown by cryo-
scopic determination of the molecular weight in cyclohexane for the cyclohexene
adduct (found: 542, calcd: 532).9)

Of many possible structures of the dimer, three types, i.e. (2+2], (2+4],

and [ 4+41) dimers derived from addition involving the thiocarbonyl and the ketene-

thioacetal functionalities, deserve serious consideration. Two of them, (2+2) and
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[2+4]) dimers,lo) can be ruled out by the UV spectra of the dimer which is essen-

tially below 300nm,9) because all of them must have either a triene containing

ketenethioacetal which would have a strong absorption above 300nm11) or a conju-

gated thione which should be colored. Thus, the dimer should be a [4+4) adduct,

8 or 9.
R
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12)

Raney-nickel desulfurization of the adduct with cyclohexene gave bibenzyl
(5%) along with toluene (41%). Although the existence of the equilibrium and the

potentially higher reactivity of the monomer prevent us from obtaining conclusive

evidence for the structure of the dimer at present, we consider that the formation

of bibenzyl suggests the structure 8. Facile dissociation into the monomer also
appears to be in favor of 8 in view of the thermally and photochemically vulner-
able disulfide bond.

Attempts to get conclusive evidence for the structure of the dimer and some

reactions using highly polarizable thiones 5 are currently in progress.
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