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The Bucherer reaction converts 4- and 5-hydroxy-benz-2.1, 3-thiadia- 
zoles to 4- and 5-aminobenz-2, 1, 3-thiadiazoles, respectively. Reac- 
tion of 4-hydroxy-5-nitroso- and 5-hydroxy-4-nitrosobenz-2, 1, 3-thi- 
adiazoles with sodium bisulfite gives 4-oxo-5-oxime-6-sulfo- (VII) 
and 5-oxo-4-oxime-7-sulfocyclohexa-2, 1, 3-thiadiazole (VIII). The 
phenylhydrazone and semicarbazone of VIII are also prepared. The 
IR spectra of compounds VII and VIII are determined. 

Amino d e r i v a t i v e s  of benz-2 ,  1, 3 - t h i ad i azo l e  u n d e r -  
go, l ike  naph thy lamines ,  the B u c h e r e r  r eac t i on  [7]. 
It appea red  c l e a r  that hydroxy  d e r i v a t i v e s  of benz-2 ,  
1, 3 - t h i ad i azo l e  and t he i r  n i t ro  subst i tu t ion d e r i v a t i v e s  

should undergo  this  r eac t ion  to g ive  the c o r r e s p o n d i n g  
amines .  As with naphthols  [2, 6], the i n t e r m e d i a t e s  
should be b i su l f i t e  addit ion compounds of hydroxy de-  

r i v a t i v e s  of benz-2 ,  1 , 3 - t h i a d i a z o l e ,  i . e . ,  the c o r r e -  
sponding ketosul fo  ac ids  of cyc lohexa -2 ,1 ,3 - t h i a d i azo l e .  
This  conc lus ion  is  in a g r e e m e n t  with the s t a t emen t  in 
the l i t e r a t u r e  [8] that ,  for  example ,  5 - h y d r o x y - 4 - n i t r o -  

benz-2 ,  1, 3 - t h i a d i a z o l e  (VI) cannot  be made  to r e a c t  

with sodium b isu l f i t e .  Meanwhi le  the ques t ion  of the 
capac i ty  of hydroxy d e r i v a t i v e s  of benz-2 ,  1, 3 - t h i a -  
d i azo le  to undergo  the B u c h e r e r  r eac t ion ,  and hence  
to r e a c t  with sodium bisul f i te ,  is ma in ly  of t h e o r e t -  
i ca l  i n t e r e s t .  

The p r e s e n t  r e s e a r c h  deal t  with the c o n v e r s i o n  of 

4-  (I) and 5 -hydroxy-2 ,  1, 3 - t h i ad i azo l e  {iI) to, r e -  
spec t ive ly ,  4 -  (Ill) and 5 - a m i n o b e n z - 2 ,  1, 3 - t h i a d i a -  
zo le  (IV) under  the condi t ions  of the B u c h e r e r  reac t ion ,  
and the s t r u c t u r e s  of the r eac t i on  products  f r o m  

sod ium b i su l f i t e  and 4 - n i t r o  d e r i v a t i v e  II (VI), and 
5 - n i t r o  d e r i v a t i v e  I (V). Under  the B u c h e r e r  r eac t i on  
condi t ions ,  compounds  IlI  and IV w e r e  obta ined in 
30% and 90% yield,  r e s p e c t i v e l y .  With sodium b i -  

su l f i t e  compound VI g ives  4 - o x i m i n o - 5 - k e t o - 7 - s u l f o -  

cyc lohexa -2 ,  1, 3 - th i ad i azo l  (VIII) and, s i m i l a r l y ,  V 

g ives  5 - o x i m i n o - 4 - k e t o - - 6 - s u l f o c y e l o h e x a - 2 ,  1, 3 - t h i -  
ad i azo l e  (VII), 
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The p r e s e n c e  of the keto group in VIII is  shown by 
fo rma t ion  of the phenylhydrazone  (IX) and s e m i c a r b a -  
zone X.* IR s p e c t r o s c o p i c  data (IKS-14 ins t rumen t ;  
vase l ine  mul l s )  p roved  VII and VIII to be ketosul fo  
ac ids .  VII exhibi ts  a m a r k e d  keto band at 1623 cm -1. 
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IR s p e c t r a  of compounds VII (1) 

and VIII (2) 

The sulfo group of th is  compound abso rbs  in the 1045 

and 1226 cm -1 r eg ions ;  i t s  ox ime  group in the 965 and 

1660 cm -1 r eg ions .  The c h a r a c t e r i s t i c  f r e q u e n c i e s  of 
the keto,  sulfo, and ox ime  groups  in the s p e c t r u m  of 
VIII ag ree  with the co r r e spond ing  f r e q u e n c i e s  in the 
s p e c t r u m  of VII; 1627cm -1 (keto group),  1027and1227 
em -1 (sulfo group),  1645 and 967 cm -1 (oxime group).  

A s i m i l a r  s p e c t r u m  is  given by d e r i v a t i v e s  of i s o m e r i c  
t e t r a lonesu l fon i c  ac ids  [5], which can be expla ined  by 
the s t r u c t u r a l  s i m i l a r i t y  be tween naphthalene  and benz -  
2, 1, 3 - th i ad iazo le .  

EXPERIMENTAL 

4-Aminobenz-2, 1, 8-thiadiazole (III). A mixture of 0.5 g (3.3 raM) 
I [7, 9] 3 g freshly prepared moist ammonium sulfite, and 25 ml am- 
monia (d 0.9) was heated for 30 hr at 120~ ~ C in a sealed tube. 
After cooling the contents of the tube were made alkaline with 25 ml 
200 NaOH and extracted with CHCI~. Yield 0.12 g (24%o), mp 67 ~ C 
(ex EtOH), undepressed mixed mp with compound III prepared as de- 
scribed in [11]. After extracting with CHC1 a the aqueous layer was 
acidified with HC1, and 0.1 g I extracted with CHC1 s. 

5-Aminobenz-2, 1, 3-thiadiaz01e (IV). Prepared from II [7] simi- 
larly to III, yield 90%; mp 114~ ~ C (ex EtOH), undepressed mixed 
mp with IV prepared as described in [11]. 

Na salt of 4-oximino-5-keto-7-sulfohexa-2, 1, 3-thiadiazole (VIII). 
A mixture of 5 g (27.7 mM) VI [10], 20 ml Na bisulfim (d 1.205) 40 
ml water, and 30 drops of pyridine were kept for 48 hr at room tem- 
perature, filtered 13 g NaC1 added to the filtrate, the solid filtered off, 
washed with EtOH, and then with ether. Yield 1.52 (15.5%o) compound, 
readily soluble in water and 10% NaOH. At 110~ ~ C VIII loses 4 
moles water of crystallization. Recrystallized from 80% ethanol. Found: 
N 12.22; 12.15; S 17.60; 17.77%. calculated for C6H3N3NaOsS 2. 4H20: 
N 11.80; S 17.95%. 

* F o r  P a r t  XLV s e e  [1] 

*S imi l a r  d e r i v a t i v e s  of VII w e r e  not obta ined due to 

the r e s t r i c t e d  a c c e s s i b i l i t y  of the l a t t e r .  
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Na salt of 5-oxtmino-4-keto-61ulfocyclohexa-2, I, 3-thiadiazolr 
(VII). A mixture of 0.5 g (2.77 mM) V [10], I ml Na bisulfite, and 3 
drops of pyridine were heated together for 8 hr at 50~ * C and fil- 
tered when hot to remove resinous ma}e_rial, which was washed wit h 
5 ml water. 1.3 g NaC1 was added to the hot filtrate, and the whole 
cooled to 10 ~ The precipitate was filtered off and washed with EtOH, 
then ether. Yield 0.12 g (10.2~ compound, readily soluble in water 
and 10% NaOH. At 110~ ~ C it loses 8 moles of water of crystal- 
lization, and was recrystallized from 80% EtOH. Found: N 9.84; 9.99; 
S 14.59; 14.45~ calculated for CsH~NsNaOsS 2" 8H20: N 9.81; S 14.92%. 

VIII phenylhydrazone-5 (IX). A solution of 1.2 g crystalline NaOAc 
in 3 ml water was added to a mixture of 1.05 g (2.95 mM) VIII, 13 ml 
water, and 0,6 g phenylhydrazine hydroehloride. After 3 days the pre- 
cipitate was filtered off, then washed with EtOH and ether. Yield 0.12 
g (9.9%), contained 2 moles water of crystallization, which it lost at 
110"-115" C. Reerystallized from 50% EtOH. Found: N 17.22; 17.35; 
S 15.82; 15.65%, calculated for CnHgNsNaO4S z. 2H20: N 17.05; 
s 15.60%. 

vi i i  semicarbazone (X). 0.9 g crystalline NaOAc in 4.5 ml water 
was added to a mixture of 1.05 g (2.95 raM) VIII, 18 ml water, and 
0.6 g semicarbazide hydrochloride in 45 ml water. After 5 days the 
solid was filtered off, then washed with EtOH and ether. Yield 0.33 g 
(22.2~ contained 9 mole water of crystallization, which it lost at 
110 ~ ~ C. Recrystallized from 50% EtOH. Found: N 16.29; 16.80; 
S 12.40; 12.42070, calculated for CTH6NsNaOsS 2. 9H20: N 16.69, 
s 12.70%. 
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