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The action of ferrous hydrate on o-amtnonitrobenzo-2,1.3-thiadiazoles 
forms the corresponding o-diamines in good yield. 

The ins tab i l i ty  of the thiadiazole  r ing  to reduc ing  
agents  c r e a t e s  s e r i ous  di f f icul t ies  in the study of the 
chemica l  p r o p e r t i e s  of de r iva t ives  of this he te rocyc le  
connec ted  with the use  of subs tances  p o s s e s s i n g  r e -  
ducing p r o p e r t i e s .  It has been shown prev ious ly  [2-4]  
that the th iadiazole  r ing  is f a i r ly  s table  to ce r t a in  
mi ld  r educ ing  agents:  i ron  in  the p r e sence  of 2% ace -  
tic acid; aqueous solut ions  of sodium disulf ide,  su l -  
fide, or  hydrosul f ide ;  aqueous or a lka l ine  solut ions  of 
sod ium di thioni te ;  and hydrogen sulf ide in 25% a m m o -  
nia .  This  has enabled  many de r iva t ives  of benzo-2 ,  1, 
3 - th iad iazo le  ( I ) - - for  example,  n i t ro ,  n i t roso ,  and 
azo d e r i v a t i v e s - - t o  be conver t ed  into the c o r r e s p o n d -  
ing amino  de r iva t i ve s  of compound I, and the va r ious  
r eac t i ons  of the l a t t e r  to be s tudied.  It mus t  be m e n -  
t ioned that sod ium sul f ides  and di thioni te  r eac t  differ-- 
ent ly  with de r iva t ives  of I accord ing  to the na tu re  and 
posi t ion  of the subs t i tuen t  [2]. 
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In the present paper we give the results of a study 
of the reaction of some o-aminonitrobenzothiazoles 

with ferrous hydrate. The action of ferrous sulfate in 
the presence of 10% ammonia solution on 5-amino-4- 
nitro- (II), 4-amino-5-nitro- (III), 5-amino-7-methyl- 
4-nitro- (IV), and 4-amino-7-methyl-5-nitrobenzo- 
(V) -2, I, 3-thiadiazoles gave good yields of 4, 5-diami- 
nobenzo-2, i, 3-thiadiazole (VI) and 4, 5-diamino-7- 
methylbenzo-2, i, 3-thiadiazole (VII). The diamides 
Vl and Vll were converted into the hydrochlorides, 
into 4, 5-dibenzoylamino-2, i, 3-thiadiazole (VIII) and 
4, 5-dibenzoylamino-7-methylbenzo-2, I, 3-thiadiazole 

(IX), and into the pyrazine derivatives X and XI. 

EXPERIMENTAL 

Reduction of the o-aminonltrobenzo-2, I, 8-thiadiazoles with fer- 
rous hydroxide. A suspension of 0.01 mole of If, Ill, IV, or V in i0 
ml of 10% ammonia solution was added in a thin stream with stirring 

into a hot solution of 20 g of FeSO 4 �9 7 HzO in 20 ml of water, and 

then I00 ml of 10% ammonia solution was added, and the mixture was 

heated to the boil and filtered hot. After cooling, the crystals that 

separated out were rapidly filtered off and washed with water. Yield 

70-80%; the melting points of the o-diamines obtained correspond to 

literature figures. 
4,5-Diamlnobenzo-2,1,3-thladiazole, hydroehlorlde. A current 

of hydrogen chloride was passed into a solution of VI in benzene to sat- 

uration (the color changed from red to light yeilow), and the preci- 

pitate that separated out was filtered off and washed with benzene. Yel- 

low crystals, readily soluble in water, with mp 218 ~ C (deeomp.). 

Found, 90: N 28.45, 29.11; S 15.20, 16.11; C1 16.15, 16.62. Calculated 

for C6HeN4S �9 HC1, % N 2?.68; S 15.80; C1 27.53. 

4, 5 -Diamlno -7-methylbenzo -2, I, 3-thiadlazole dlhydrochlorlde. 
This was obtained similarly. Mp 240 ~ C (decomp.). Yield, quantitative. 

The crystals were readily soluble in water. Found, %: S 14.39, 14.61; 

C1 15.98, 15.98. Calculated for CTHsN4S. 2HCI, %: S 14.78; C1 16.39. 

4, 5-Dibenzoylamlno-7-methylbenzo-2, I, 8-thladlazole (IX). A 
2.4 g (0.017 mole) quantity of benzoyl chloride was added to 0.9 g 

(0.005 mole) of VII in 40 ml of water and the mixture was heated to 

the boil, cooled, acidified with 10% caustic soda solution, and fil- 

tered. The residue consisted of colorless crystals with mp 221-228 ~ C 
(from ethylene glycol with subsequent washing with ethanol). Yield 1.75 g 
(90o]0). Found, %. S 8.22, 8.29. Calculated for CzjH~.6N4OzS , %: S 8.25. 
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(from ethylene glycol with subsequent washing with ethanol). Yield 
1.75 g (90%). Found, 0]0: S 8.22, 8.29. Calculated for CzlH16N402S , %: 
S 8.25. 

4, 5-Dibenzoylaminobenzo-2,1, 3-thiadtazole (VIII). This was 
obtained similarly. Colorless crystals with mp 228-230 ~ C (from ethyl- 
ene glycol with subsequent washing with ethanol). Yield 1.68 g (90~ 
Found, 0]0: N 14.79; S 8.92. Calculated for C20HI4N402S , %: N 14.98; 
S 8.56. 

4, 5 -(2', 3'-Dimethy1-5', 6'-pyrazino)benzo- 2,1,3-thiadiazole 
(X). With stirring, 1.8 g (0.021 mole) of biacetyl was added to a solu- 
tion of 3.32 g (0.02 mole) of VI in 60 ml of ethanol and the mixture 
was heated to the boil and evaporated to dryness on the water bath; 
the residue was dissolved in benzene and the solution was filtered 
through activated alumina. After the elimination of the benzene, the 
filtrate yielded colorless crystals with mp 148-150" C. Yield 4.2 g 
(97.2~ Found, 0]0: N 26.28, 26.31; S 14.61, 14.67. Calculated for 
C10HsN4S, %: N 25.93; S 14.81. 

4, 5-(2', Y-Dimethyl-5' ,  6'-pyrazino)-7-methylbenzo-2,1, 3- 
thiadiazole (XI). This was obtained similarly from VII. Yield quan- 
titative. Colorless crystals with mp 190-192" C, giving a yellow 
coloration with HzSO 4 which disappeared on dilution with water. Found, 

%: N 24.75, 25.10; S 14.08, 14.60. Calculated for ClIH10N4S , %: 
N 24.35; 8 13.91. 
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