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The stability of the thiadiazole ring in chloro-substituted benzo-2, 1, 3-
thiadiazoles to reductive fission increases with increasing chlorine
substitution,

Treatment of benzo-2, 1, 3-thiadiazole (I} with stan-
nous chloride in HClleads to the facile fission of the
thiadiazole ring with regeneration of o-phenylenedia-
mine [2]. Benzo-2,1, 3-thiadiazoles substituted by a
methyl group and by chlorine atoms in the benzene
ring (e.g., 5-methyl-4~chloro~ and 5-methyl-4, 7-
dichlorobenzo-2, 1, 3-thiadiazoles) also undergo ready
fission under these conditions, the corresponding
diamines being formed in high yield [3, 4].

Comparative data are given in this paper for this
reaction with I and its derivatives bearing either a
single methyl group or a single chlorine atom in the
benzene ring.

Introduction of a methyl group into the benzene ring
does not have an appreciable effect on the course of
the reaction, the heterocycle being as easily cleaved
as it is in the case of I. The presence in the benzene
ring of a chlorine atom, on the other hand, significant~
ly increases the stability of the thiadiazole ring to ’
reduction, and this stability increases further with
the introduction of more chlorine atoms into the nu-
cleus, in the series:

Benzothiadiazole v =V <VII <IX =X <VII X1

Amount (moles) of unreacted
benzothiadiazole — — 0.001 0.002 0,002 0.004

The orientation of the chlorine atoms also affects the
ring stability.

EXPERIMENTAL

Reduction with stannous chloride in hydrochloric acid. A mixture
of 0.005 mole of benzo~2, 1, 3-thiadiazole (or derivative), 4 g
(0.018 mole) of stannous chioride dihydrate, and30ml of conc. HCL
was boiled for 30 min. The hot mixture was filtered, (unnecessary for
compounds I, IT, 1II, IV, V, and VI; benzothiadiazoles I, II, III, and
V1 dissolved after 2-3 min), and the unreacted benzothiadiazole was
washed successively with dilute HCL (d 1.04) and water. The filtrate
was evaporated to dryness on a boiling water bath, the residue dissolved
in water, basified with 30% caustic soda and extracted with chloroform.,

*For part LIII, see [1].

0.0042

The chloroform extract was dried over anhydrous sodium sulfate and
the solvent removed. The residue had the melting point described in
the titerature for the corresponding diamines, and on treatment with
a solution of phenanthrenequinone in acetic acid it gave a precipitate
giving a coloration with conc H,80;, which was discharged by adding
water.
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XUI-XXIV 1=X1t

Yield (XHI-XXIV)*, g, %

I, Xill; R=R‘=R”=R"”=H 0,48(90)[51
1, XIV; R'=CH, R’=R”=R""=H 0.49(80) (5]
i, XV; R’=CH; R=R”=R""=H 0.55(90) [5]
IV, XVI; R’=Cl, R"=R”=R""=H 0.57(80)16]
V, XVII; R”=Cl, R"=R”=R""=H 0.57 (80} (51
VI, XVIII; R”=R”=CH; R’=R""=H 0.61(90)
Vi,  XiX; R”“=R”=Cl, R"=R"“=H 0.68(95)[71
VHI, XX: R'=R’=Cl, R”=R"”=H 0.16(90)181
IX, XXI; R'=R”=Cl, R"=R""=H 0.46(90)(9,10]
X, XXII; R'=R”=Cl, R”=R”=H 0.46(90) (8]
XI, XXIIl; R'=R”"=R”"=Cl, R”=H 0.15(88} (81
x“‘ XXlV; R'= ”=R’”=R””=Cl 0.”(89)[8]

*Yields are calculated on reacted benzothiadiazole (I-XII). Con-
stants for the corresponding o-diamines are given in the literature
[5-10].
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0.0045
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