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Thiazolo[2, 3-e ]tetrazole and its derivatives with electropositive and 
electronegative substiraents have been synthesized. The bromination, 
thiocyanation, and nitration reactions of some thiazolo[2, 3-e]tetra- 
zoles have been studied. By means of the IR spectra, the structure of 
the compounds synthesized in the crystalline state and in solutions has 
been determined. The influence of substituents and the polarity of 
solvents on the position of the azido-tetrazole equilibrium in the 
thiazolo[2, 3-eJtetrazole series has been studied. 

In a n u m b e r  of t e t r azo le s  condensed  with n i t r o g e n -  
conta in ing  he t e roeyc le s  the phenomenon  of a z i d o - t e t r a -  
zole t a u t o m e r i s m  is  obse rved .  The pos i t ion  of the 
az ido - t e t r azo le  equ i l i b r ium A ~ T depends on the na -  
t u r e  of the n i t r o g e n - c o n t a i n i n g  he t e roeyc le s  with which 
the t e t r azo l e  r i n g  is  condensed,  on the e lec t ron ic  na -  
t u r e o f  the subs t i tuen t s  in  the r ing ,  on the po la r i t y  of 
the so lvents ,  and on the t e m p e r a t u r e  [1--18]. 

In an extens ion  of our  s tudy of the az ido - t e t r a z o l e  
equ i l i b r ium in  the t e t r azo lo [1 ,5 -b ]benzo th i azo l e  
s e r i e s  we have syn thes ized  thiazolo[2,  3 - e ] t e t r a z o l e  
(D and i t s  de r iva t i ve s  (II-XIII) with va r ious  subs t i t u -  
ents  in  the th iazole  r i ng  (see Tab le  1). We s tudied the 
b romina t ion ,  th iocyanat ion ,  and n i t r a t i on  of s eve r a l  

thiazolo[2, 3 - e ] t e t r a zo l e s .  The r e a c t i o n  of 6 - m e t h y l -  
(II) and 6-phenyl- (VII) - th iazolo[2 ,  3 - e ] t e t r azo l e s  w-ith 
N - b r o m o s u c c i n i m i d e  in  ch lo ro fo rm leads  to the b r o -  
mina t ion  of the in i t i a l  t e t r a z o l e s  in pos i t ion  5 of the 
thiazole  r ing .  The b r o m i n e  de r iva t ives  i so la ted  w e r e  
iden t ica l ,  r e spec t ive ly ,  with the 5 - b r o m o - 6 - m e t h y t -  

thiazolo[2, 3 -e ] t e t r azo le  (V) and the 2 - a z i d o - 5 - b r o m o -  
4 -phenyl th iazo le  (XI) obtained f r o m  d iazon ium sa l t s  
and n i t rous  acid. This  is  conf i rmed  by the r e s u l t s  of 
ana lys i s ,  IR spec t r a ,  and mixed m e l t i n g  po in t s .  

The r eac t i on  of the t e t r azo l e s  II and VII with a m -  
mon ium th iocyanate  in  acet ic  acid in  the p r e s e n c e  of 
b r o m i n e  led to the th iocyana t ion  of the in i t i a l  s u b s t a n -  
ces and the fo rma t ion  of, r e spec t ive ly ,  6 - m e t h y l - 5 -  
thiocyanatothiazolo[2,  3 - e ] t e t r azo l e  (VI) and 2 - az ido -  
4 -pheny l -  5 - th iocyana to th iazo le  (XII). 

The n i t r a t i on  of VII led to 2 : a z i d o - 5 - n i t r o - 4 - p h e n -  
y l th iazole  {XIII). The s t r u c t u r e  of the compounds  syn -  
thes ized  in  the c r y s t a l l i n e  s ta te  and in  so lu t ions  was 
es tab l i shed  by means  of IR spec t r a .  The ex i s tence  of 
a subs tance  in  the azide fo rm was judged f r o m  the 
p r e s e n c e  in  i t s  s p e c t r u m  of a band in  the 2100-2170 

-1 
cm reg ion  [9, 19, 20]. The bands  r e l a t i n g  to the v i -  
b ra t ions  of the t e t r azo l e  r i ng  l ie  in  the 720, 760, and 
952-1250 cm -1 r eg ions  [21]. In the IR s p e c t r u m  of 
t e t razo lo  [1, 5 ' b ]  benzoth iazole ,  bands  at 1390, 1465 
and 1480 cm -1 also c h a r a c t e r i z e  the v i b r a t i o n s  of the 
t e t r azo le  r i n g  [7,8]. 

In view of the fact that the th iazole  r i n g  gives  bands 
in the 1000-1100 and 1400-1500 cm -1 r eg ions  [22], 
the ident i f ica t ion  of the t e t r a zo l e  s t r u c t u r e  in  the r ange  

of these  f r equenc ie s  becomes  u n r e l i a b l e  and i t  i s  n e c -  
e s s a r y  to be caut ions  in  d rawing  conc lus ions  about 
the s t r u c t u r e  of the subs tance .  

If in  the c r y s t a l l i n e  s ta te ,  as we have obse rved  in  
the ca se  of compounds X I - X l i i  (see Tab le  1), the bands 
of the azido group appear  in  the 2100-2170 c m  -1 r e -  
gion and the pos i t ions  and i n t e ns i t i e s  of all  the o ther  
bands in  the s p e c t r u m  r e m a i n  cons tan t  for  the c r y s -  
t a l l ine  s ta te  and so lu t ions  (CHC13, CH3CN , CC14) , i t  
can  be s ta ted  that  unde r  the g iven condi t ions  these  
subs t ances  exis t  in  the azide fo rm.  * The p r e s e n c e  of 
e l ec t ronega t ive  groups in  the th iazo le  r i n g  makes  the 
ex i s t ence  of a condensed  t e t r a z o l e  r i n g  i m p o s s i b l e  or  
g rea t ly  lowers  i t s  s tab i l i ty .  It i s  pos s ib l e  to expla in  
in  th is  way the fact  that  the b r o m i n a t i o n ,  th iocyanat ion ,  
and n i t r a t i o n  of 6-phenyl th iazolo  [2 ,3 -e ] t e t r azo l e  (VII) 
f o r m s  the 2 -az ido  de r i va t i ve s  X I - X l l I .  

In the IR s p e c t r a  of the phenyl  de r iva t ives  VI I -X  
in  the c r y s t a l l i n e  s ta te  the c h a r a c t e r i s t i c  f requency  of 
the s t r e t ch ing  v i b r a t i o n s  of the azido group is  absent .  
Consequent ly ,  in  the c r y s t a l l i n e  s t a te  VII--X have a 
cycl ic  s t r u c t u r e .  F o r  the a s s i g n m e n t  of the t e t r a zo l e  
bands ,  the s p e c t r a  of these  compounds  were  compared  
with the s p e c t r a  of the azides  XI -XI I I .  A c o m p a r i s o n  
was also made  of the f r equenc i e s  and i n t e ns i t i e s  of the 
bands  in v a r i o u s  so lven t s  and in  the c r y s t a l l i n e  s ta te  
for  each of these  compounds .  It was e s t ab l i shed  that 
in  the IR s p e c t r a  of X in  the c r y s t a l l i n e  s ta te  t he re  a re  
bands at 1185, 1200, 1375, 1385, and 1460 c m - l w h i c h  
can be a s c r i b e d  to the ske le ta l  v i b r a t i o n s  of the t e t r a -  
zole  r i ng .  This  is  subs tan t i a t ed  by the fol lowing facts :  
a) the a s s i g n m e n t  of the bands  made  in  a n u m b e r  of 
pape r s  [6 -8 ,  11, 14] for  t e t r a z o l o [ ] , 5 - b ] b e n z o t h i -  
azole;  b) the absence  of absorp t ion  bands  f r o m  these  
p a r t s  of the s p e c t r u m  in  the ca se  of the az ides  X I -  
XIII; and c) the d i s a ppe a r a nc e  of the c h a r a c t e r i s t i c  
bands  of the t e t r a z o l e  r i n g  in  the s p e c t r a  of so lu t ions  
of X in  ch lo ro fo rm and ca rbon  t e t r a c h l o r i d e  and the 

a p p e a r a n c e  of the azide band (see Table  1). 
Thus ,  in  the c r y s t a l l i n e  s ta te  X has the cycl ic  

s t r u c t u r e  and under  the in f luence  of so lven t s  the t e t r a -  
zole  is  conver t ed  into the i s o m e r i c  azide fo rm.  
A s i m i l a r  s i tua t ion  is  o b s e r v e d  in  the IR spec -  
t r a  of the o ther  phenyl  de r iva t i ve s  (VII-IX).  In un-  

*In c ons i de r i ng  the s p e c t r a  of XII, i t  m u s t  be borne  in  

mind  that  the doublet  of bands  f rom the s t r e t ch ing  v i -  
b r a t i o n s  of the th ioeyanato  group is  a lso  located in  the 
2100-2170 cm -1 r eg ion  [23]. In the s p e c t r u m  of XII in  
the c r y s t a l l i n e  s ta te ,  th is  band has  a f r e que ncy  of 
2138 cm -1 and in so lu t ions  i t  fuses  with the s t rong  
azide band.  
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Tab le  1 

IR Spec t ra  of the Compounds Synthesized* 

R I - - C - - S  R i - - C - - S  

' \ U  ~N 
N ~ N  

I -X  XI -XI I I  

C o r n  

pound R, 

I H 

II H 

III CHa 

IV CHa 

V Br 

VI SCN 

VII H 

VIII H 

IX I H 

X H 

XI Br 

XII SCN 

XIIl NO= 

R2 

H KBr 
CHClz 
CC14 

CHz KBr 
CHzCN 
CHClz 
CC14 

H KBr 
CHCla 
CC14 

CHz KBr 
CHCIa 
CC14 

CHz KBr 
CHaCN 
CHCla 
CC14 

CHa KBr 
CHCIa 
CC14 

C6H5 KBr 
CHaCN 
CHCla 
CC14 

(n) CHa--C6H4 KBr 
CHaCN 
CHCla 
CC14 

(n)CI--CGH4 : KBr 
CHCh 
CC!4 

(n) Br--C~H4 KBr 

CHCI~ 
CC14 

C6H5 KBr 
CHaCN 
CHC~ 
CC14 

C6Hs KBr 

CHCIa 
CC14 

C6H~ I(Br 
CHCla 
CC14 

IBands of the] 
Medium ~azido group,. Bands of the tetrazole ring, ern -~ 

Crn-I 

2135v. s. 
2135 v. s. 

2138v. s. 
2138v. s. 
2136v. s. 

2135 v. s. 
2135 v. s. 

2128 v. s. 
2128 v. s. 

2136 V. s. 
2134 v. s. 
2134 v. s. 

2134 v. s. 
2135 v. s. 

2140 v. s. 
2137 v. s. 
2137 v. s. 

2142 v. s. 
2140 v. s. 
2140 v.s.  

2138v.s. 
2138 v. s. 

2137 v. s. 
2136 v. s. 
2149 s. 
2145 V. s. 
2145 v. s. 
2140 v. s. 
2135-- 

2158 v.s.  
2140 v. s. 
2140 y. s. 
2133 V. s. 
2135 v. s. 
2135 v. s. 

1208s., 1235s., 1331m., 1378rn. 

119Ore., 1238m. 
1179m., 1239 rn. 
1176w., 1238m. 

1208s., 1229s., 1399 s. 
1203rn., 1231m., 1400s. 

1200s., 1392rn., 1402rn. 
1197m., 1380w., 1406m. 
1199 w., 1380v.w., 1400 w. 
1090w., 1230m., 1433m., 1455 w. 

1088 w., l170w., 1420m. 

1178rn., 1378 v.w. 

1183m., 1202w., 1387w., 1459rn. 

1180 rn., 1200 w., 1375 w., 1457 rn. 

l185rn.,  1200 v .w. ,  1375 w., 1385 
w., 1460m. 

--Intensities of the bands: v .s .  is very strong, s, is strong, m.  is medium,  

w. is weak, v .w .  is very weak. 
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s u b s t i t u t e d  t h i a z o l o [ 2 , 3 - e ] t e t r a z o l e l  ( I )  bands  a t  1208,  
1235, 1331, and 1387 c m  - t  (in t h e  c r y s t a l l i n e  s t a t e )  
a r e  a s c r i b e d  to t h e  t e t r a z o l e  r i n g .  U n d e r  t he  i n f l u -  
e n c e  o f  s o l v e n t s ,  t h e  o p e n i n g  of  t h e  r i n g  and t h e  i s o m -  

T a b l e  2 

C h a r a c t e r i s t i c s  of  t h e  C o m p o u n d s  S y n t h e s i z e d  

d. Found ' 
~ ~ t fommla O~u 

V 110 - ~ C4HaBrN4S 25.31 25.58 
25.40 ] 

VI 70 C~HaNsS~ 35.20 35.50 
35.07 

VIII 69 CmHsN4S 25.71 25.90 
~609  i 

IX 86 CgHsCIN4S 23_32 23 67 
23.43 

X 84 CgHsBrN4S 19.60 H 19.92 
19.79 i 

XI 43 CgHsBrN4S 20.05 19.92 
19.98 

c r i z a L i o n  of  I in to  2 - a z i d o t h i a z o l e  t a k e  p l a c e .  If  t h e  
t e t r a z o l e  f o r m  i s  p r e s e r v e d  a t  a l l ,  i t  i s  in  s u c h  s m a l l  
a m o u n t s  t ha t  i t  c anno t  be  d e t e c t e d  s p e c t r o s c o p i c a l l y .  

T h e  a s s i g n m e n t  of  t h e  c h a r a c t e r i s t i c  bands  o f  t h e  
t e t r a z o l e  r i n g  in  t h e  1 4 7 5 - 1 3 5 0  and 1 3 5 0 - 1 1 7 5  c m  -1 
r e g i o n s  f o r  t h e  m e t h y l  d e r i v a t i v e s  H - V I  i s  c o m p l i -  
c a t e d  by t h e  f a c t  tha t  in  t h e s e  p a r t s  of  t h e  s p e c t r u m  
s t r o n g  and m e d i u m - i n t e n s e  bands  o f  t he  d e f o r m a t i o n  
v i b r a t i o n s  of  t h e  C---H bonds  of  t h e  m e t h y l  g r o u p s  and 
of  t he  s k e l e t a l  C- -CH 3 v i b r a t i o n s  a p p e a r  [22]. A m o r e  
r e l i a b l e  s e c t i o n  f o r  t h e  a s s i g n m e n t  o f  t h e  a b s o r p t i o n  
bands  of  t h e  t e t r a z o l e  r i n g  i s  t h e  9 5 2 - 1 2 5 0  c m  -1 r e -  
g i o n s ,  in  s p i t e  o f  t h e  f a c t  tha t  v i b r a t i o n s  of  t h e  t h i a -  
z o l e  r i n g  a r e  a l s o  found in  t h e  s a m e  r e g i o n ;  in  t h i s  
s e c t i o n  t h e  v i b r a t i o n s  o f  t h e  l a t t e r  a r e  r e l i a b l y  d e t e r -  
m i n e d .  In  t h e  c r y s t a l l i n e  s t a t e ,  c o m p o u n d s  H - I V  h a v e  
the  c y c l i c  s t r u c t u r e  ( s e e  T a b l e  1). In s o l u t i o n s ,  t h e y  
a r e  c o n c e r t e d  in to  t h e  i s o m e r i c  a z i d e s ,  w h i l e  in  t h e  
e a s e  of  II  and IH in  p o l a r  s o l v e n t s  (CH3CN and CHC I a) 
t he  e q u i l i b r i u m  A ~-  T i s  e s t a b l i s h e d ,  t h i s  e q u i l i b r i u m  
b e i n g  d i s p l a c e d  in t h e  d i r e c t i o n  of  t h e  a z i d e  f o r m  in  
a n o n p o l a r  s o l v e n t  (CC14). E v e n  in  t h e  n o n p o l a r  c a r b o n  
t c t r a c h i o r i d e ,  t he  d i m e t h y l  d e r i v a t i v e  IV i s o m e r i z e s  
in to  t he  a z i d e  i n c o m p l e t e l y .  T h e  e x i s t e n c e  o f  t h e  e q u i -  
l i b r i u m  A ~ T  f o r  a s o l u t i o n  of  IV in  c a r b o n  t e t r a c h l o -  

r i d e  i s  shown  by  bands  a t  1199 and 1380 c m  - l ,  w h i c h  a r e  
c h a r a c t e r i s t i c  f o r  t he  t e t r a z o l e  r i n g ,  and  by  a b a n d  a t  
2128 c m  -1,  w h i c h  i s  c h a r a c t e r i s t i c  f o r  t h e  a z i d o  g r o u p .  
T h u s ,  t h e  m e t h y l  d e r i v a t i v e s  of  t h i a z o l o [ 2 ,  3 - e ] t e t r a -  
z o l e  I I - I V  a r e  m o r e  s t a b l e  than  u n s u b s t i t u t e d  t h i a z o l o  

[2, 3 - e ] t e t r a z o l c  and  i t s  p h e n y l  d e r i v a t i v e s  V H - X ,  
wh ich  a r e  c o n n e c t e d  w i t h  t h e  a c t i o n  o f  t h e  e l e c t r o p o s i -  
t i r e  m e t h y l  g r o u p s .  

C o m p o u n d s  V and  VI,  w h i c h  a r e  t e t r a z o l e s  in  t h e  
c r y s t a l l i n e  s t a t e ,  a r e  c o n v e r t e d  c o m p l e t e l y  in to  t h e  
i s o m e r i c  a z i d e s  in  s o l u t i o n . *  

*In t h e  IR s p e c t r u m  of  VI  in  t h e  c r y s t a l l i n e  s t a t e  
t h e r e  i s  a d o u b l e t  in  t h e  2 1 0 0 - 2 1 7 0  c m  - t  r e g i o n  due  to  
t h e  s t r e t c h i n g  v i b r a t i o n s  of  t h e  t h i o c y a n a t e  g r o u p .  In 
s o l v e n t s ,  t h e s e  bands  f u s e  w i t h  t h e  i n t e n s e  band  of  t h e  

s t r e t c h i n g  v i b r a t i o n s  o f  t h e  az ido  g r o u p .  

T h e  d e c r e a s e  i n  t h e  s t a b i l i t y  o f  t h e  c o n d e n s e d  t e t r a -  
z o l e  r i n g s  in  t h i s  c a s e  i s  c a u s e d  by t h e  i n t r o d u c t i o n  
in to  p o s i t i o n  5 o f  t h e  t h i a z o l e  r i n g  o f  t h e  e l e c t r o n e g a -  
Live b r o m i n e  and t h i o c y a n a t e  g r o u p s .  

Thus ,  t h e  s t a b i l i t y  o f  t h e  t h i a z o l o [ 2 ,  3 - e ] t e t r a -  
z o l e s  and t h e  2 - a z i d o t h i a z o l e s  i s o m e r i c  w i t h  t h e m ,  and 
a l s o  t h e  p o s i t i o n  o f  t h e  a z i d o - t e t r a z o l e  e q u i l i b r i u m  
A ~ T b e t w e e n  t h e m  a r e  d e t e r m i n e d  to  a c o n s i d e r a b l e  

e x t e n t  by  t h e  e l e c t r o n i c  n a t u r e  o f  t h e  s u b s t i t u e n t s  in  
t h e  t h i a z o l e  r i n g  and by t h e  p o l a r i t y  of  t h e  s o l v e n t .  

E l e c t r o p o s i L i v e  s u b s t i t u e n t s  s t a b i l i z e  t h e  c o n d e n s e d  
t e t r a z o l e  r i n g ,  w h i l e  e l c c t r o n e g a t i v e  s u b s t i t u e n t s  l o w -  
e r  t he  s t a b i l i t y  of  t h e  l a t t e r  and f a c i l i t a t e  t h e  f o r m a t i o n  
o f  t h e  i s o m e r i c  a z i d e s .  

Any  s o l v e n t  d e c r e a s e s  t h e  s t a b i l i t y  o f  t h e  c o n d e n s e d  
t e t r a z o i e  r i n g  and f a v o r s  t h e  p r o d u c t i o n  o f  t h e  i s o -  
m e r i c  a z i d e  f o r m s ,  but  n o n p o i a r  s o l v e n t s  e x e r t  a c o n -  
s i d e r a b l y  g r e a t e r  e f f e c t  t h a n  p o l a r  o n e s .  In  c a r b o n  
t e t r a c h l o r i d e ,  a l l  t h e  c o m p o u n d s  s t u d i e d  a p a r t  f r o m  
IV,  w h i c h  c o n t a i n s  two e l e c t r o p o s i t i v e  m e t h y l  g r o u p s ,  
a r e  c o n v e r t e d  c o m p l e t e l y  in to  t h e  i s o m e r i c  a z i d e s .  In  
p o l a r  s o l v e n t s  t h e  e x i s t e n c e  of  an: a z i d o - t e t r a z o l e  e q u i -  
l i b r i u m  i s  p o s s i b l e  in  m o s t  c a s e s  w h e r e  t h e  t e t r a z o l e  
r i n g  i s  s t a b i l i z e d  by e l e c t r o p o s i t i v e  m e t h y l  g r o u p s  
( H - I V ) .  

T h e s e  r e s u l t s  a r e  in  c o m p l e t e  h a r m o n y  w i t h  t h o s e  
o b t a i n e d  p r e v i o u s l y  [ 5 - 1 8 ] .  

E X P E R I M E N T A L  

The synthesis of the tet~azoles I-IV and VII has been described in 
preceding papers [4, 5]. Compounds V, VI and VIII-~ were obtained 
similarly with yields of about 15% by diazotizing the corresponding 
2-aminothiazoles and then treating the diazonium salts with nitrous 
acids. The characteristics of the compounds obtained are given in 
Table 2. 

Bromination of 6-methylthi~olo[2t 3-e]tettazole 0I). With stirring, 
a solution of 1. 78 g (0.01 mole) of N-bromosnecinimide in 25 mI of 
chloroform was added dmpwise during 20 minutes at room temperature 
to a solution of 1.4 g (0.01 mole) of II in 30 ml of chloroform. Stirring 
was continued for another 15 rain, after which the chloroform was 
evaporated off in vacuum and the solid residue was crystallized from 
methanol. The product obtained was identical with the V synthesized 
from the diazonium salt. Yield 7~ mp 110 ~ C. Found, %: N 25.42, 
25.63. Calculated for C4J~aBrN4S, %: N 25.58. 

Bmmilmtioa of  6.phenylth~a~olo[2, 3-e]tetrazole (VI~ was carried 
out under analogous conditions. The product isolated has the structure 
of 2-azido-5-bromo-4-phenylthiazole. Yield 23%, decomp, p. 43 ~ C. 
Found, %: N 20.02, 29.05. Calculated for CgH.~BrNaS, %: N 19.92. 

Thiocyanation of 6-phenylth~,~lo[2, 3-e]tetrazole (VI1), with stir- 
ring, a solution of 1.8 g(0.012 mole) of bromine in 30 ml of glacial 
acetic acid was added dropwise over 30 minutes at room temperature 
to a solution of 2.02 g (0.01 mole) of VII and 2.8 g (0.05)mole) of am- 
monium thiocyanate in 50 ml of glacial acetic acid. Stin~g was 
continued for another 30 minutes after which the reaction mixture was 
poured onto ice and the product was extracted with chloroform. The 
chloroform was evaporated in vacuum and the solid residue was crys- 
talRzed from methanol. On the basis of the results of analysis and the 
IR spectrum, the compound obtained can be ascffbed the structure of 
2-azido-4-phenyl-5-thiocyanatotettazole (Xl~. Yield 14%, decomp. 
p. 68 ~ C. Found, %: 27.33, 27.46. Calculated for CldIsNsSz, %: N 27.00. 

Thioeyanation of 6-methyWhi~lo[2, 3-e]telTazole (H) was carried 
out under the same conditions. Here the bulk of the II was recovered 
from the react/on mixture in the unchanged state. A product with 
decomp, p.  70 ~ C, identical with the 6-methyl-5-thiocyanatothia- 
zolo[2, 3-e]tetrazole (VI) synthesized from the diazonium salt was also 
obtained in very low yield (3%). Found, %: N 34.99, 34.94. Calcu- 
lated for C.sH3NsS 2, %: N 35.50. 
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Nitration of 6-pheaylthi=7~io[2s 3-e]te~azole (VII). In small por- 
.r 1.Ol g (0.05 mole) of VII was added to 15 ml of coneem~ated 
sulfuric acid cooled m -I00 C. The re=ulting solution was treated in 
drops with nitrating ~ (i ml of nitric acid, sp. gr- 1.5, and 1 ml 

of concentrated sulfiltic acid) in such a way that the temperaulm did 
not rise above -5" C. The mixture was left in ice for 30 mlm~tes and 
then at zoom temperature for 2 hr. aftc~ which it was pouze~ onto ice. 
The precipitate that deposited was filtered off, washed with ice-water 
to neutrality m Congo Red, and crys~lliz~ from methanol 
gave 2-azido-5-nitto-4-phcnylthiazole in the form of yellowish nee- 
dies. Yield 20%, decomp, p. 115" C, found, %: N 28.46, 28.T2. Cal- 
culated for CaH:NsO~S, %: N 28.34. 
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