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The r eac t i on  of 2 - m e r c a p t o i m i d a z o l e  and its 4 ( 5 ) - a r y l -  and 4 , 5 - d i a r y l - s u b s t i t u t e d  d e r i v a t i v e s  with u - h a l o -  
genoketones  has  y ie lded  a number  of a l k y l - ,  a c y l - ,  and a r y l - s u b s t i t u t e d  imidazo[2 ,1 -b ] th iazo les .  

3 - A l k y l - ,  3 - a r y l - ,  2 , 3 - d i a r y l - ,  3 , 5 , 6 - t r i a r y l - ,  3 - a l k y l - 5 , 6 - d i a r y l - ,  2 - a c y l - 3 - a l k y l - ,  and 2 - a c y l - 3 - a l k y l - 5 , 6 - d i a r y l -  
im idazo [2 ,1 -b ] th i azo le s  have not been d e s c r i b e d  in the l i t e r a t u r e .  In p r eced ing  inves t iga t ions  [2-4] we have s tudied the 
r e a c t i o n  of 2 - m e r c a p t o i m i d a z o l e  and 2 - m e r c a p t o - 4 , 5 - d i p h e n y l i m i d a z o l e  with ~ -ha logenoke tones  of the a l ipha t ic  and 
a l i p h a t i c - a r o m a t i c  s e r i e s ,  and a l so  the r e a c t i o n s  of 2 - m e r c a p t o - 4 ( 5 ) - p h e n y l -  and 2 - m e r c a p t o - 4 ( 5 ) - ( p - n i t r o p h e n y l ) i m i d -  
a z o l e s  with p - b r o m o -  and p - n i t r o p h e n y l  b r o m i d e s .  The p e r f o r m a n c e  of these  r e a c t i o n s  in ethanol  in the p r e s e n c e  of 
sodium ethoxide l e a d s  t o t h e  2 - ( a c y l a l k y l t h i o ) i m i d a z o l e s  I-XII.  In the IR s p e c t r a  of these  compounds,  unl ike the IR s p e c -  
t r a  of the 2 - ( f o r m y l a l k y l t h i o ) i m i d a z o l e s  [1, 5] and the 2 - ( acy lme thy l th io ) imidazo l ine s  [6], which ex i s t  in the sol id  s ta te  
as  the t a u t o m e r i c  f o r m s ,  3 -hyd roxy imidazo [2 ,1 -b ] t h i a z o l e s  and 3 - h y d r o x y - 5 , 6 - d i h y d r o i m i d a z o [ 2 , 1 - b ] t h i a z o l e s ,  r e s p e c -  
t ive ly ,  t h e r e  a r e  four  bands of the  s t r e t ch ing  v ib r a t i ons  of the CO group in the 1675-1730 cm -1 reg ion ,  which shows t h e i r  
s t r u c t u r e  as  i m i d a z o l - 2 - y l t h i o m e t h y l  ke tones .  

When 2 - m e r c a p t o i m i d a z o l e  and 2 - m e r c a p t o - 4 , 5 - d i p h e n y l i m i d a z o l e  a r e  boi led  with ch lo roace tone  and with 3 - c h l o r o -  
p e n t a n e - 2 , 4 - d i o n e  in ethanol  o r  butanol  in the absence  of a lka l i ,  imidazo[2 ,1-b] th iazo le  d e r i v a t i v e s  (XIII, XVII, XX!, XXII) 
a r e  fo rmed .  The r e a c t i o n  of 2 - m e r c a p t o i m i d a z o l e  with a l i p h a t i c - a r o m a t i c  ha logenoketones  (phenacyl b romide  and desy l  
chlor ide)  under  s i m i l a r  condi t ions  s tops  a t  the s tage  of the 2 - (phenacy l th io ) -  and 2 - (de sy l t h io ) im ida z o l e s  (I, IV). 

The 2 - ( a c y l m e t h y l t h i o ) i m i d a z o l e s  having r e s i d u e s  of a l ipha t ic  ke tones ,  such as  IX, r e a d i l y  sp l i t  out a molecule  
of w a t e r  on being bo i led  in e thanol  o r  butanol in the p r e s e n c e  of HC1, being conver t ed  into d e r i v a t i v e s  of imidazo[2 ,1 -b ] -  
th iazo le  (XXI). The i m i d a z o l - 2 - y l t h i o k e t o n e s  containing r e s i d u e s  of a l i p h a t i c - a r o m a t i c  ke tones  undergo no change under  
these  condi t ions .  They cyc l i ze  to fo rm a r y l - s u b s t i t u t e d  imidazo[2 ,1 -b ] th iazo les  only under  the ac t ion  of s t rong  w a t e r -  
a b s t r a c t i n g  agents  such as  phosphorus  oxyeh lo r ide .  In this  way compounds I-IV, VI, and VII y ie lded  XIV-XVI and XVIII-  
XX (Table  1). 

Hal 

R3._{.~.~N H R, ICHCOR: R~--~NH CIOR2 --H:O R~--~N-'---TT--, R ~ 

I-Xll  XIII-XXII 
R*=H, Ac; R2=AIk, At; R~=H, At; R~=H, Ar 

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

2 - (Acy l a lky l t h io ) im idazo l e s  (I-XII,  tab le) .  A) To a solut ion of sodium ethoxide p r e p a r e d  f rom 0.01 g - a t o m  of m e -  
t a l l i c  sodium and 15-60 ml of abso lu te  e thanol  was added 0.01 mole  of 2 - m e r e a p t o i m i d a z o l e  [7], 2 - m e r c a p t o - 4 ( 5 ) - p h e n y l -  
imidazo le  [8], 2 - m e r c a p t o - 4 ( 5 ) - ( p - n i t r o p h e n y l ) i m i d a z o l e  [8], o r  2 - m e r c a p t o - 4 , 5 - d i p h e n y l i m i d a z o l e  [9] and 0.01-0.0105 
mole  of an ~-ha logenoke tone  (ch lo roace tone ,  3 - c h l o r o p e n t a n e - 2 , 4 - d i o n e ,  desy l  ch lor ide ;  and in a l l  the o the r  examples  
the  c o r r e s p o n d i n g  b romoke tones ) .  The mix tu re  was s t i r r e d  at  60-65~ for  1-2 hr  and was then boi led  for  5-10 men 
(until the solut ion was neutra l )  and cooled,  and the p r e c i p i t a t e  was f i l t e r e d  off and washed with wa te r .  The evapora t ion  
of the e thanol ic  mo the r  solut ion to s m a l l  volume gave an addi t ional  amount  of p roduc t .  Compounds I -V were  i so la ted  
a f t e r  d i lu t ion of the  r e a c t i o n  mix tu re  with water .  

B) A solut ion of 0.03 mole  of 2 - m e r c a p t o i m i d a z o l e  and 0.03 mole  of phenacyl  b romide  in 30 ml of ethanol  was 
boi led  for  1 hr ,  pou red  into w a t e r ,  and n e u t r a l i z e d  with sodium b i ca rbona t e ,  and the p r e c i p i t a t e  was f i l t e r e d  off. Yield 
of I, 5.95 g (91~o). Compound IV was obtained s i m i l a r l y ,  y ie ld  89%. 

* F o r  p a r t  XLV, see  [1]. 
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Imidazo[2,1-b]thiazole der iva t ives  (XIII-XXID. A) A solution of 0.02 mole of a 2-mercapto imidazole  derivat ive and 
0.021 mole of an ~-chloroketone in 10-50 ml of butanol was boiled for 2-3 hr and cooled, and the prec ip i ta te  of the hy- 
drochlor ide  (XIIIa, XVIIa, XXIa, XXIIa) was f i l tered off and washed with ether.  Evaporation of the mother l iquor yielded 
additional amounts of these substances.  The decomposition of the hydrochlorides with sodium bicarbonate in aqueous 
solution yielded the bases  XIII, XVII, XXI, and XXII. The base XVII was also obtained by performing the react ion in 
ethanol (boiling for 3 hr). 

B) To 0.01 mole of IX in 20 ml of butanol was added 5 ml of 10% ethanolic hydrogen chloride,  the mixture was 
boiled for 3 hr and cooled, and the prec ip i ta te  was f i l tered off and washed with ether.  The yield of XXIa was 2.56 g 
(78.5%). 

C) A mixture of 0.005 mole of a 2-(acylalkyl thio) imidazole  (I-IV, VI, VID and 10-15 ml of POC13 was boiled for 
7 hr (in the p repara t ion  of XIV, X'VIII, and XIX), 14 hr (XVI), or  17 hr  (XV, XX) and then the POC13 was dis t i l led  off in 
vacuum, the res idue was t rea ted  with 10-20 ml of cold water  and made alkaline with sodium carbonate or  ammonia, and 
the prec ip i ta te  was f i l tered off and washed with water.  After the neutral izat ion of the solution, XIV and XVIII were ex-  
t rac ted  with chloroform. 
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