
C H E M I S T R Y  O F  H E T E R O C Y C L I C  C O M P O U N D S  6 4 9  

SYNTHESIS AND REACTIONS OF HETEROCYCLIC COMPOUNDS 

I. Azides of Benzthiazole and Benzimidazole 

I. A. Ol'shevskaya, V. Ya. Pochinok, and L. F. Avramenko 

Khimiya Geterotsiklieheskikh Soedinenii, Vol. 4, No. 5, pp. 898-901, 1968 

UDC 547.785.5'789.6.07 

5 - A z i d o - 2 - m e t h y l b e n z t h i a z o l e ,  6 - a z i d o - 1 ,  2 - d i m e t h y l - ,  and 5-azido- 

2 - m e t h y I - l - p h e n y l b e n z i m i d a z o l e s  were  prepared.  By the  reac t ions  of 

these  az ides  wi th  a lky l  ha l ides  the quaternary  slats based on the  ey-  

an ine  dyes were  obta ined.  

Since methods of p repa ra t ion  and reac t ions  of 
a l iphat ic  and a r o m a t i c  az ides  have been comprehen-  
s ive ly  de sc r ibed  in the l i t e r a tu re ,  whereas  the he- 
t e rocye l i c  az ides  have not been well  studied, the 
p repa ra t ion  of az ides  of he te rocyc l i c  compounds and 
a study of their  p rope r t i e s  would be of cons iderab le  
p r ac t i c a l  and theore t i ca l  in te res t .  

The object  of this work  was to obtain i s o m e r i c  
az idobenzthiazoles  and az idobenzimidazoles  and to 
study thei r  p r o p e r t i e s .  

5 -Az ido-2-methy lbenz th iazo le  (II), 6 -az ido-1 ,  2-  
d imethy l -  and 5 - a z i d o - 2 - m e t h y l - l - p h e n y l b e n z i m i d a -  
zoles  (Ill, IV) were  obtained in manner  s i m i l i a r  to the 
p repa ra t ion  of 6 -az ido-2 -methy lbenz th iazo le  (I) [1], 
involving the reac t ion  between the diazo compounds of 
the cor responding  amines  and sodium azide.  
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The azides  obtained a re  yel lowish compounds which 
c r y s t a l l i z e  r e ad i l y  f rom alcohol, and decompose  with 
the evolution of ni t rogen on heating and in the p re sence  
of concentra ted  sulfur ic  acid.  Crys t a l s  darken on ex- 
posure  to light.  

At p re sen t  there  is ve ry  l i t t le  data concerning the 
qua te rna ry  sa l t s  of the az ides .  The iodomethylate  of 
4-azidoquinoline was only obtained as r ecen t ly  as 
1962 [2]. 

When azides  I - l l I  were  heated with methyl  iodide 
and az ides  III and IV were  heated with ethyl iodide in 
a sea led  ampul at a t empe ra tu r e  of 60-100 ~ the 
qua te rna ry  sa l t s  V - I X  were  obtained (Table 1). 
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UV spect ra :  1) 6 - az ido -2 -me thy lbenz -  
thiazole;  2) 5 -az ido -2 -me thy lbenz th i a -  
zole; 3) iodomethylate  of 6 - a z i do - 2 -  
methylbenzthiazole;  4) iodomethylate  

of 5 -az ido-2-methy lbenz th iazo le .  

The qua te rna ry  sa l t s  V-IX are  co lo r l e s s  c r y s t a l -  
line subs tances  that c r y s t a l l i z e  r ead i ly  f rom alcohol 
in the form of fine needles .  They a re  r ead i ly  soluble 
in water .  Like the azides ,  in sunlight they darken and 
decompose  on heating and under the action of concen- 
t r a ted  sul fur ic  acid with the l ibera t ion  of ni trogen.  

UV and IR spec t r a  were  used to de te rmine  the 
s t ruc tu re s  of the az ides  and the i r  qua ternary  sa l t s .  
The f igure shows the UV s pe c t r a  obtained by us of the 
azide II, the qua ternary  sa l t s  V and VI, and the we l l -  
known 6 -az ido-2 -me thy lbenz th iazo le  (I). F r o m  the 
UV and IR s pe c t r a  i t  is poss ib le  to conclude that the 
azido group is p r e s e r v e d  in the qua te rna ry  sa l t s ,  
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Table  1 

Quate rnary  Salts of the Azides  

Compound 

lodomethylate  of 6-azido- 
2-methylbenzthiazole 
lodomethylate of 5-azido- 
2-methylbenzthiazole 
lodomethylate of 6-azido- 
1,2-dimethylb enzimidazole 
Iodoethylate of 6-azido-1, 
2-dim ethylbenzimldazole 
Iodoethylate of 5-azido-2- 
methyl- 1-phenylbenz- 

imidazole 

T. de- 
comp., 
"C 

173--174 

152 

172--i73 

167--168 

180--181 

?as 

cm-I 

2160 

2120 

2120 

2100 

Empirical 
formula 

CgHgI N4S 

C~HglN4S 

C~oHl2INs 

CIIHI4IN5 

C~6Ht6INa 

16.73; 16.79 

16.38; 16.34 

20.82; 20.,96 

20.67; 20.39 

16.96; 17.17 

l 

I N, % 
Yield, eal- % 

found cola- 
! ted 

16.85 63 

16.85 46 

21.27 74 

20.40 60 

17.28 53 
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V - I X .  In t h e i r  s p e c t r a  t h e r e  a r e  s t r o n g  b a n d s  in  t h e  

2 1 0 0 - 2 2 0 0  e m  -1 r e g i o n  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  

a s y m m e t r i c  v a l e n c y  o s c i l l a t i o n s  b y  the  a z o  g r o u p .  

T h e  q u a t e r n a r y  s a l t s  of  t h e  a z i d e s  w e r e  c o n v e r t e d  

i n t o  e y a n i n e  d y e s  b y  w e i l - k n o w n  m e t h o d s .  P r o d u c t s  

i n c l u d e d  s t y r y l s ,  s y m m e t r i c a l  a n d  a s y m m e t r i c a l  

e a r b o c y a n i n e s ,  a n d  m e r o e y a n i n e s ,  X - X V I I  ( T a b l e  2) .  

T h e  IR  s p e c t r a  of t he  c y a n i n e  d y e s  s h o w s  s t r o n g  

b a n d s  in  t h e  2 1 0 0 - 2 2 0 0  e m  - i  r e g i o n  of a s y m m e t r i c a l  

v a l e n c y  o s c i l l a t i o n s  f r o m  t h e  a z i d o  g r o u p  ( s e e  T a b l e  

2) .  T h i s  c o n f i r m s  t he  f a c t  t h a t  t h e  a z o  g r o u p  is  p r e -  

s e r v e d  in  e y a n i n e  d y e s  a l s o .  

T h e  a b s o r p t i o n  m a x i m a  a n d  m o l e c u l a r  e x t i n c t i o n s  

o b t a i n e d  b y  u s  of t h e  d y e s ,  a n d  t he  d i s p l a c e m e n t  of t h e  

a b s o r p t i o n  m a x i m u m  in  r e l a t i o n  to t he  t h i a e y a n i n e s  

w i t h o u t  b e n z e n e  s u b s t i t u e n t s  a r e  p r e s e n t e d  in  T a b l e  

2 [31. 
I t  i s  a p p a r e n t  f r o m  T a b l e  2 t h a t  i n t r o d u c t i o n  of t he  

a z i d o  g r o u p  o n t o  t h e  b e n z e n e  r i n g  of t he  b e n z t h i a z o l e  

g r o u p  in t he  e y a n i n e  d y e  l e a d s  to  a c o n s i d e r a b l e  d i s -  

p l a c e m e n t  of t h e  a b s o r p t i o n  m a x i m u m  i n t o  t h e  l o n g -  

w a v e  r e g i o n  of t he  s p e c t r u m .  A b a t h o e h r o m i e  s h i f t  i s  

o b s e r v e d  f o r  a l l  p r e s e n t e d  t h i a e y a n i n e s .  I n  a d d i t i o n ,  

t he  i n s i g n i f i c a n t  d e v i a t i o n  of d y e s  XIV (2 n m )  a n d  XV 

(1 n m )  i n d i c a t e s  t h a t  i n t r o d u c t i o n  of t h e  a z i d o  g r o u p  

o n t o  t h e  b e n z e n e  r i n g  of b e n z t h i a z o l e  h a s  l i t t l e  i n f l u -  

e n c e  on  i t s  b a s i e i t y .  

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

6-Azido-2-methylbenzthiazole (I) was obtained as described in the 
literature [1] by the action of sodium azide on diazotized 6-amino-2- 
methylbenzthiazole. 7os N3 2123 em "I.  

5-Azido-2-methylbenzthiazole (II) was obtained in method similar 
to compound I from 8.2 g (0.05 mole) of 5-amino-2-methylbenzthia- 
zole and 3.4 g (0.05 mole) of sodium azide. Yield, 8.5 g (90%), 
mp 56 ~ Found, %: N 29.19,29.09. Calculated for CsH6N4, %: N 29.47. 
7as Na 2120 em "1. 

6-Azido-1,2-dtmethylbenzimidazole (III) was obtained by the 
action of 3.7 g (0.07 mole) of sodium azide on 8 g (0.05 mole) of 
diazotized 6-amino-I ,  2-dimethylbenzimidazole. Yield, 7.6 g (82%), 
mp 66 ~ Found, %: N 87.60,37.10. Calculated for CgHsNs, %: N 37.40. 
7as N3 2125 cm "1. 

5-Azido-2-methyl-l-phenylbenzfmldazole (IV) was obtained in a 
similar manner from 8.8 g (0.04 mole) of 5-amino-2-methyl-1- 
phenylbenzimidazole and 3.7 g (0.0"/ mole) of sodium azide. Yield, 

8.6 g (88%), mp 108-110 ~ Found, %: N 27.88, 27.09. Calculated 
for C14HnN~, %: N 28.09. )'as Ns 2100 cm "1. 

Ouamma~y Jalts V-VII (Table i) were obtained by heating 0.01 
mole of the corresponding azide with a fourfold quantity of methyl 
iodide in a sealed ampul at 60-70 ~ for 7 hours. The salt obtained 

were washed free from the original azide with ether and then crystal- 
lized from ethanol or methanol by means of activated carbon. 

Quaternary salts VIII and IX (Table 1) were obtained by heating 
0.01 mole of azide with a tenfold quantity of ethyl iodide in a 
sealed ampoule at 100 ~ for 2 hours. The original azide was first 
dissolved in an excess of ethyl iodide; on heating the quaternary salt 
of the azide was precipitated. The salt was removed by fiItradon from 
excess ethyl iodide and then crystallized from alcohol using activated 
carbon. 

St~]ryls X, XI (Table 2) were obtained by heating equimolar 
quantities of the iodomethylates V and VI and p-dimethylamino 
benzaldehyde in acetic anhydride in a water bath. After cooling the 
precipitate was removed by fihration, and washed on a filter with hot 
and cold water, and then with alcohol and ether. It was crystallized 
from alcohol. 

Symmetrical carboeyanlnes XII, XIII (Table 2) were obtained by 
heating a mixture of a quaternary salt and orthoformic ether in acetic 
anhydride. On the following day the residue was removed by filtration, 
washed well with water, and alcohol and ether. The compounds were 
crystallized from alcohol 

Asymmetrical carbocyanines XIV, XV (Table 2) were obtained by 
heating equimolar quantities of the quaternary salt of the azide with 
2-(3-methyl-2-benzthiazolinyl)acetaldehyde in acetic anhydride. 
The residue was washed with water, alcohol, and ether. It was crys- 
tallized from alcohol. 

Merocyanines XVI, XVII (Table 2) were obtained by heating 
equimolar quantities of the iodomethylates of the corresponding 
azides and acetanilidomethylene-N-ethyl thodanine in ethyl or n- 
butyl alcohol in the presence of triethylamine for 30 minutes. The 
compounds were purified by chromatography with solutions of chlo- 
roform on aluminium oxide. 
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