J. Indian Chem. Soc., )
Vol. LX, June 1983, pp. 570-571

Some Oxodisulfide Cleavage Reactions to form Disulfides
and Trisulfides

P. K. SRIVASTAVA*, RAMESH CHANDRA and (MISS) MADHU BALA GUPTA

Department of Chemistry, Banaras Hindu University, Varanasi-221 005

Manuscript received 21 January 1982, accepted 20 May 1983

Some disulfide and trisulfide sulfinate salts were synthesized by ‘‘oxodisulfide clea-

vage” and tested as antithyroid agents.

ECENTLY the nature of reactions of disulfide,

which for convenience are called ‘““oxodisulfide

cleavage”, have been studied'®. These inves-
tigations prompted us to extend this reaction with
other thiols to synthesise a few more disulfides and
to screen them for antithyroid activity. It was our
hope that these sulfinate salts might have better
solubility, adsorption, transportation and distribu-
tion in the body.

Results and Discussion

The present communication deals with the synthe-
sis of di- and trisulfides having sulfinate moiety in 1,8
relationship on a napthyl system (I) and a 2,2-
relationship on a biphenyl system (II). Several thiols
were used as their thiolate salts for synthesising
disulfides. Disulfides were prepared by adding ¢qui-
molar quantities of sodium salt of thiol in methanol
to corresponding dioxide in the same solvent and
trisulfides were prepared by adding Na,S 'to the
related dioxide in methanol. These sulfinate salts
obtained as hydrates recyclised to their respective
dioxides. This problem was solved by redissolving

TABLE 1 —CHARACTERISTIC OF SODIUM-8-(SUBSTITUTED
DITHIO)-NAPTHALENE- 1 -SULPHINATES

NIOE  ss R’
O H20

Sl. R m.p.4  Molecular Approximate

No. °C formula estimated
activity in rats
(Thiouracil

=1.00)

1. -C,H, N, 187-88 C,,H,,N,Na0,S, 1.00

2. -C;H, 173-74 C,,H,,Na0,S, 0.86

3. -CH,COOH  159-60 C,,H,,Na,0,§,  0.86

4. -CH,CH,COOH 232-33 C,,H,,Na,0,S, 0.97

5. -?HCOOH 21718 C,(H,,Na,0,S, 0.82

CH,COOH

d = melting with decomposition ; all compounds gave satis
iaoct%g’z elemental analyses; yield ranged between 56
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the sulfinate salts in methanol and reprecipitating
by ether. Hydration was more of a problem with
trisulfides than with disulfides, perhaps because of
the two sulfinate moiety per molecule in the forme!
rather than one. The structures of these compmlﬂds
were confirmed on the basis of ir spectra an
elemental analysis. The ir spectra (nujol) sho!
characteristic strong bands at ~1640, ~ 3400 co

(H,0), ~ 970, ~ 1020 cm~* (—SO0,).

All disulfide and trisulfide sulfinate salts w%f;
tested for antithyroid activity by using the meth
of Rawson et al®. Thiouracil was used as !
standard compound. From the experimental da®
(Tables 1-3), it was observed that none of !
compounds appeared to be more active th8
thiouracil.

The overall reactions are as follows :
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All melting points were recorded on a Koﬂeflg’;
stage apparatus and are uncorrected. IR 89“20
were measured in nujol on a Beckman IR’
spectrophotometer.
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TABLE 2—CHARACTERISTIC OF SODIUM-2’'~(SUBSTITUTED
DITHI10)-2-BIPHENYL SULPHINATES

Na0,5 SSR'
O (H20),,
Sl. R’ m.p.d  Molecular Approximate
No. °C formula estimated
activity in rats
(Thiouracil
=1.00)
6. -C.H,N, 178-719 C,H,;N,Na0,S, 098
7. -C, H, 19192 C,,H,;Na0O,S, 0.99
8. -CH,COOH 163-64 C,,H,,NaO,S, 0.96
9. -CH,CH, COOH 240-41 C,,H,,Na,0,S, 0.91
10. -‘CHCOOH 155-56 C,¢H,,Na,0,S, 0.97
CH,COOH

d = melting with decomposition ; all compounds gave satis-
factory elemental analyses; yield ranged between 64
to 71%.

TABLE 3—CHARACTERISTIC OF DisoDIuUM 8,8'-TRITHIObiS-
(1-NAPTHALENE SULPHINATE) (11) AND Disoprum 2°,2'~
TRITHI0bis-(2-BIPHENYL SULPHINATE) (12)

“S SOsNa

12

Sl. m.pd Molecular formula Approximate
No. “C estimated
activity in rats
(Thiouracil = 1.00)
11. 230-31 C,0H,,Na,0,S, 0.89
12. 178-79 C,¢H,3NNa0,S, 0.82

d =melting with decomposition ; all compounds gave satis-
factory elemental analyses; yield ranged between 72
to 88%.

Naphthol ( 1, 8-cd )-1,2-dithiole-1,1-dioxide : Tt
was prepared by the procedure of Zweig and
Hoffman®.

Dibenzo(c,e)-o-dithiin-5,5-dioxide : It was prepa-
red by the known method*,

e
Sodium  8-( 1-methylimidazol-2-yl-dithio )-naptha-
lene-1-sulfinate * Napthol ( 1,8-cd )-1,2-dithiole-
1, 1-dioxide (1.11g; 5.0 mmole) was dissolved
in methanol (100 ml) and added dropwise with
stirring during 0.5 hr to a solution, prepared by
dissolving sodium (0.11 g ; 5.0 m mole) in methanol
(10 ml) and mixing methimazole(0.56 g; 4.95 mmole).
Dry acetone was added until no more precipitate
appeared. A solid product separated which was
purified by adding ether to its solution in methanol
at 0.5° until no more precipitate formed, yield 1g
(56%), m.p. 187-88.

Similarly, other sodium 8-(substituted dithio)-
napthalene-1-sulphinate salts were prepared. Results
are recorded in Table 1.

Sodium 2’ - [ ( 1-methylimidazolyl-2-yl )-dithio ] 2-
biphenyl sulfinate® : Dibenzo ( c, e )-o-dithiin-5,
S-dioxide (1.24 g ; 5.0 mmole) was suspended in
methanol (10 ml) and mixed intimately with
methimazole (0.57 g; 5.0 mmole) in methanol
(10 ml). The reaction mixture was cooled at 0°
A solution of sodium (0.11 g; 5.0 mmole) in
methanol (10 ml) cooled at 0° was added dropwise
to the reaction mixture. A large excess of ether
(400 ml) was added to precipitate the sulfinate salt.
1t was dried for 25 hr at 25°, yield 1.31 g (64%),
m.p. 178-79°.

Similarly, other sodium 2'-(substituted dithio)-2-
biphenyl sulfinates were prepared. Results are
recorded in Table 2.

Disodium 8,8'-trithiobis-(I1-napthalene sulfinate)?
(11): A solution of commercial Na,S.9H,O
(2.9 mmole) in methanol (5 ml) was added slowly to
naphthol ( 1,8-cd )-1,2-dithiole-1,1-dioxide (1.30 g;
5.80 mmole) in methanol (25 ml) at 25° with stirring
during 30 min. After the reaction was complete,
dry ether (600 ml) at 0° was added toit. A white
product was obtained and dissolved in a little
methanol. It was further precipitated by adding
dry ether to this solution, yield 1.28 g (72%), m.p.
230-31°.

Analytical results of the above salts are recorded
in Table 3.

Disodium 2',2'-trithiobis ( 2-bipheny! sulfinate )*
(12): A solution of commercial Na,S.9H,O
(2.50 mmole) in methanol (10 ml) was added slowly
to a suspension of dibenzo-(c,e)-o-dithiin-5,5-dioxide
(124g; 5.0 mmole) in methanol (20 ml) at 0-5°
with stirrng, After the addition was complete
ether (400 ml) was added at 0° when a white preci-
pitate was obtained. It was decanted, dried, redissol-
ved 1n methanol (3 ml) and reprecipitated with
ether, yield 1.50 g (88%), m.p. 178-79°.

Analytical results of the above salt are recorded
in Table 3.
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