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1-Cyano-3-phenylimidazo[5, 1-b]benzothiazole (II) has been ob- 
tained from 1-formy1-3-phenylimidazo[5,1-b]benzothiazole (I) and 
from l-brono-3-phenylimidazo[6, l-b]benzot~iazole (III) and has 
been converted into the corresponding amide (IV) and thioamide (V). 
New l-alkyl-3-phenylimidazo[5, l-b]benzothiazoles (VI) have been 
synthesized. 

The  p r e s e n t  w o r k  i s  a c o n t i n u a t i o n  of i n v e s t i g a t i o n s  
in t he  f i e l d  of i m i d a z o [ 5 , 1 - b ] b e n z o t h i a z o l e s  [1] and 

is  d e v o t e d  to  t h e  s y n t h e s i s  of new d e r i v a t i v e s  of t h i s  

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

t i e s .  By the  r e a c t i o n  of 1 - f o r m y l - 3 - p h e n y l i m i d a z o [ 5 ,  
1 - b [ b e n z o t b i a z o l e  ( I ) w i t h  h y d r o x y l a m i n e  and  s o d i u m  

f o r m a t e  [2], we  o b t a i n e d  1 - c y a n o - 3 - p h e n y l i m i d a z o  

[5, l - b ]  b e n z o t h i a z o l e  (II). I t  w a s  a l s o  p o s s i b l e  to 

o b t a i n  t he  s a m e  s u b s t a n c e  by  t h e  r e a c t i o n  of 1 - b r o m o -  

3 - p h e n y l i m i d a z o [  5, 1 - b ] b e n z o t h i a z o l e  (III) wi th  p o -  

t a s s i u m  c y a n i d e  in d i m e t h y l  s u l f o x i d e .  F r o m  the  

n i t r i l e  (II) we  t h e n  p r e p a r e d  t h e  c o r r e s p o n d i n g  a m i d e  

(IV) and t h i o a m i d e  (V). S o m e  1 - a l k y l - 3 - p h e n y l i m i d -  
a z o [ 5 , 1 - b ] b e n z o t h i a z o l e s  ( V I ) w e r e  a l s o  s y n t h e -  

s i z e d ,  i n c l u d i n g  1 - t r i f l u o r o m e t h y l - 3 - p h e n y l t m i d a z o  

[5, 1 - b ] b e n z o t h i a z o l e .  T h e  a c y l a m i n e s  (VII) r e q u i r e d  

f o r  t h e  s y n t h e s i s  of t h e s e  c o m p o u n d s  w e r e  o b t a i n e d  

by  a e y l a t i n g  2 - ( a - a m i n o b e n z y l ) b e n z o t h i a z o l e  (VIII) 

w i th  ac id  c h l o r i d e s  in t h e  p r e s e n c e  of p y r i d i n e .  T h e  

c y c l i z a t i o n  of t he  a c y l a m i n e s  VII to c o m p o u n d s  VI 

w a s  p e r f o r m e d  by t h e  m e t h o d  d e s c r i b e d  p r e v i o u s l y  [3]. 
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EXPERIMENTAL 

1-Cyano-3-phenylimidazobenzothiazole (II), a) A mixture of 
1.39 g (0.605 mole) of the aldehyde I, 0.4 g (0.0058 mole) of hy- 
droxylamine hydrochloride, 0.63 g (6.0093 mole) of sodium formate, 
and l0 ml of 99%formic acid was boiled for 1 hr 36 rain. The solid 
matter gradually dissolved and then white crystals separated out. The 
hot mixture was filtered, and the residue was washed with water and 
dried in a desiccator. Yield 0.71 g (52o/0, mp 202.5-203 ~ C (from 
isobutanol). The filtrate was poured into water to give another 3.2 g 
of less pure substance. The total yield was 75%. Found, %: C 69.86; 
H 3.23; N 15.10; S 11.75. Calculated for CI6HCNsS, %: C 69.80 
H 3.30;N 15.26; S l l  65. UC= N2230cm-l ,kmax 283, 343nm; 
log s 4.32, 4.0. The IR spectrum was taken on a UR-10 spectrophoto- 
meter in paraffin oi l  The UV spectrum was taken on an 8F-4 instru- 
ment in ethanol. 

b) k mixture of 0.5 g (0.00!8 mole) of the bromide III, 0.13 g 
(0.002 mole) of potassium cyanide, and 5 ml of dimethyl suKoxide 
was heated in a sealed tube (under nitrogen) at 160 ~ C (bath temper- 
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ature) for 3 hr. The clear brownish mass was cooled, and the crystals 
were filtered off, washed with water, and dried. Yield 0.34 g (69%), 
mp 201-202 ~ C (from formic acid). There was no depression of the 
melt ing point in admixture with the analyzed sample. The IR spectra 
of the substances obtained by methods (a) and (b) were identical. 

8-Phenylimidaz, o[fi, 1-b]benzotMazole- l -earboxyl ie  acid amide 
(IV). A solution of 0.65 g (0.0024 mole) of the uitrile II in 10 ml  
of concentrated sulfuric acid was left at room temperature for 98 hr. 
The mixture was poured onto ice, and the precipitate was separated 
off, washed with water, and dried. Yield 0.68 g (98%), mp 266-  
267 ~ C (deeomp. ,  from isobutanot). Found, %: C 65.38; H 3.66; 
N 13,791 S 11.03. Calculated for CIr/HllNsOS. %: C 65.511 H 3.781 
N 14.331 S 10.93. 

3-Phenylimidazo[5, l-b]benzothiazole-l-carboxylic acid thloa- 
mide (V). Dry hydrogen suKide was passed for 3 hx through a sus- 
pension of 0.67 g (0.0024 mole) of the nitrile II in 10 ml  of dry 
pyridine containing 0.3 g (0.003 mole) of tr iethylamine. The solu- 
tion was poured into 100 ml  of water, and the yellow precipitate 
was separated off, washed with water, and dried. Yield 0.73 g 
(99.5%), mp 199.5-200.5 ~ C (from isobutanol). Found, %: C 62.04; 
H 3.301 N 13,921 S 20.77. Calculated for CI6HnNsS z, %. C 62.111 
H 3.581N 13.581 S 20.73. 

2-(a-Propionylaminobenzyl)benzothiazole (VII, R = CzH~). A 
solution of 2 g (0.0083 mole) of the amine VIII in 20 ml  of absolute 
ether was treated with 1 ml  of dry pyridine, and then 1 ml  (0.0115 
mole) of propionyl chloride in 4 ml  of ether was added rapidly with 
shaking. After 1 hr 30 rain, 20 ml  of water was added to the mass 
and it was triturated and the solid matter  was filtered off, washed, 
and dried. Yield, 1.48 g (60%). The substance was used for the 

eyclization reaction without purification. The other acyl derivatives 

(VII) were obtained similarly, their constants being givenin the table .  

2-(a-Trif luoroacetamidobenzyl)beazothiazole (VII, R = CFs). A 
solution of 1.8 ml  of trifluoroacetic anhydride in 10 ml  of ether was 
added dropwise with vigorous cooling to a solution of 1.91 g (0.00792 
mole) of the amine VIII in 20 ml  of absolute ether. The precipitate 
was filtered off and washed with ether. Yield 1.80 g (67.4%), mp 
170-170.50 C. 

The 1-aLkyl-3-phenylimidazo[5,1-b]benzothiazoles (VI)were 
obtained by a published method [2]. Their constants and analytical 
results are given in the table. 
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