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Synopsis. 3,5-Diphenyl-1,2-dithiolium perchlorate
(1) was synthesized in a new, convenient way, and the reaction
of 1 with several active methylene compounds was studied.
The compounds possessing no less than one ester group gave
novel products, 3-substituted 4,6-diphenyl-2H-thiopyran-2-
ones, while those possessing a carbamoyl group gave 3-sub-
stituted 2-hydroxy-4,6-diphenylpyridines or 3-cyano-1,4,6-tri-
phenyl-2-pyridone.  Malononitrile, however, gave l-mer-
capto-1,3-diphenyl-4,4-dicyanobutadiene (10). On treatment
with methyl iodide or p-chlorobenzyl chloride, 10 gave
l-methylthio- or 1-(p-chlorobenzylthio)-1,3-diphenyl-4,4-dicy-
anobutadiene, and also led to bis(1,3-diphenyl-4,4-dicyano-
butadienyl) disulfide on treatment with hydrogen peroxide.

The reaction of 3-alkylthio-1,2-dithiolium salts or 1,2-
dithiol-3-thiones with active methylenes gives 1,2-
dithiol-3-ylidene derivatives with the liberation of
methanethiol or hydrogen sulfide.) However, it is
difficult to suppose that 3,5-diaryl- or 3,5-dialkyl-1,2-
dithiolium salts give 1,2-dithiol-3-ylidenes by the same
reaction course. There is thus an interest in the study
of the behavior of these salts toward active methylenes.
In this investigation, the reaction of 3,5-diphenyl-1,2-
dithiolium perchlorate (1) with several active methylenes
was checked, and some new information was obtained.

Results and Discussion

The synthesis of 1 has already been done by two
methods.23 In this study, another new method was
applied: hydrogen sulfide was passed into a dibenzoyl-

methane-iron bromide(III) mixture in chlorobenzene,
and simultaneously bromine was added drop by drop.

Methyl cyanoacetate, dimethyl malonate, ethyl
benzoylacetate, ethyl carbamoylacetate, and methyl
acetoacetate were refluxed with 1 in methanol to give
novel products, 2—6 respectively, in good vyields.
According to their mass spectra, the molecular weights
were measured and found to be 289, 322, 368, 307, and
306 respectively. The IR spectra of 2—6 resembled
cach other. The absorption assigned to an ester group
was absent in the spectra of 2, 4—6; this fact suggested
that an ester group of these reagents participated in
these reactions. On treatment with p-toluenesulfonic
acid, 4 easily gave 2,4,6-triphenylpyrylium salt, while
releasing carbonyl sulfide. These spectral results, the
chemical evidence, and their analytical data confirm
that 2—6 are 3-cyano, 3-methoxycarbonyl, 3-benzoyl,
3-carbamoyl, and 3-acetyl-4,6-diphenyl-2H-thiopyran-
2-one. The reaction courses seem to be shown in Scheme
1. This recyclization process resembles the reaction of
1,3-diphenyl-2-propyn-1-one with dimethyl malonate,
which  affords  3-methoxycarbonyl-4,6-diphenyl-2-
pyrone.?

Cyanoacetamide, benzoylacetamide, or cyanoacet-
anilide was treated with 1 to give 7, 8, or 9 in a good
yield. 7 and 8 were identified by direct comparison
with the authentic samples and found to be 2-hydroxy-
3-cyano- and 2-hydroxy-3-benzoyl-4,6-diphenylpyri-
dines respectively.®® With regard to 9, its molecular
weight was measured as 348. The IR spectrum and the
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analytical data confirmed that 9 is 3-cyano-1,4,6-
triphenyl-2-pyridone. The reaction course seems to be
similar to the course by which thiopyran-2-ones are
given; however, hydrogen sulfide is eliminated during
the recyclization process.

Malononitrile gave only a thiol, 10, on treatment with
1. 10 remained unchanged on treatment because the
cyano group of 10 may have no ability of cyclization.
The reaction of 10 with methyl iodide or p-chlorobenzyl
chloride afforded an alkylthiobutadiene, 11 or 12, with
the liberation of a hydrogen halide. 10 was easily
oxidized by hydrogen peroxide to give a disulfide, 13.
The structures of 10—13 were identified by means of
their IR and mass spectra and analytical data. The
reaction of 1 with other active methylenes, such as
dibenzoylmethane, nitromethane, 1,3-indandione, and
benzoylacetonitrile, was also attempted, but it is failed
to give any stable products.

Hence, it is proved that the reaction of 3,5-diphenyl-
1,2-dithiolium perchlorate, 1, with active methylenes
proceeds as shown in Scheme 1.

Experimental

Preparation of 3,5-Diphenyl-1,2-dithiolium Perchlorate (1).

Into a solution of dibenzoylmethane (23 g) and iron bromide-
(III) (45 g) in chlorobenzene (175 ml), hydrogen sulfide was
passed ; simultaneously bromine (20 g) was stirred in, drop by
drop, over a 30-min period. After that, the reaction tempera-
ture was gradually elevated to 110 °C, and maintained at that
point for 2 h; the introduction of hydrogen sulfide was stopped.
After having been refluxed for another hour, the reaction
mixture was allowed to stand in a refrigerator overnight.
The resulting precipitate was filtered, dried in vacuo, washed
with water, and dissolved again in hot ethanol. The solution
was filtered to remove any insoluble substances, poured into
an ethanol solution of sodium perchlorate, and allowed to
stand overnight. This gave 22 g (61.9 %) of yellow needles
of 1 (mp 260.4 °C).

Reaction of 1 with Active Methylenes. Into a mixture of
an active methylene (2.4 mmol) and 0.72 g (2 mmol) of 1 in
3 ml of methanol, we stirred 2.5 mol dm—2 MeONa-MeOH
(2 ml) at room temperature; after a while, the mixture was
refluxed for 1 h and poured into dilute hydrochloric acid.

The resulting precipitate was filtered and purified by recrys-
tallization from an appropriate solvent. The data of 2—6, 9,
and 10, are summarized in Table 1, while their IR and mass
spectra are shown in Table 2. When the procedure described
above has used, cyanoacetamide or benzoylacetamide gave
2-hydroxy-3-cyano-4,6-diphenylpyridine (7) or 2-hydroxy-3-
benzoyl-4,6-diphenylpyridine (8) in a 68.2 or 64.2 %, yield
respectively. Their IR spectra could be completely superim-
posed on those of authentic samples.

Conversion of 4 to 2,4,6-Triphenylpyrylium Tetrafluoroborate.
A mixture of 4 (0.50 g) and p-toluenesulfonic acid (5.00 g)
was heated at 140 °C for 2 h, and then poured into 50 ml of
1 mol dm—2 tetrafluoroboric acid. The resulting precipitate
was collected by filtration to give 2,4,6-triphenylpyrylium
tetrafluoroborate almost quantitatively; its IR spectrum com-
pletely agreed with that of the authentic sample.”

1-Methylthio- or I1-(p-Chlorobenzylthio)-1,3-diphenyl-4,4-dicyano-
butadiene (11 or 12). Into a mixture of malononitrile
(0.16 g), 0.72 g (2 mmol) of 1, and 3 mmol of methyl iodide
or p-chlorobenzyl chloride in 3 ml of methanol we stirred 2.5
mol dm—3 MeONa-MeOH (2 ml) at room temperature. The
reaction mixture was allowed to stand overnight and then
poured into dilute hydrochloric acid. The resulting precipitate
was filtered and purified by recrystallization to give 11 or 12.
These results are also shown in Tables 1 and 2.

Bis( 1,3-diphenyl-4,4-dicyanobutadienyl) Disulfide (13). Into
a solution of 10 (0.58 g) in DMF (5 ml), an aqueous solution
of 30 %, hydrogen peroxide (1 ml) was stirred drop by drop.
The reaction mixture was kept at 50 °C for 2 h and then
poured into water. The resulting precipitate was filtered and
purified by recrystallization to give 13. These data are also
shown in Tables 1 and 2.
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