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XLVII.* 2-ACYL - AND 2-ACYL-3-ALKYL-SUBSTITUTED IMIDAZO[2,1-b]-  

THIAZOLE AND IMIDAZOLINO[2,1-b]THIAZOLE 
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A number  of 2 - acy l (2 -acy l -3 -a lky l ) imidazo  [2,1-b]thiazoles and prev ious ly  unknown 2 - a c y l -  
(2-acyl -3-a lky l ) imidazol ino[2 ,1-b] th iazo les  were  obtained by the reac t ion  of 2 - acy lme thy l -  
m e r c a p t o  de r iva t ives  of imidazole  and imidazol ine  with acylat ing agents .  

In developing the r e s e a r c h  in [2] it was of in te res t  to elucidate whether  the reac t ion  of 2 - acy lme thy l -  
m e r c a p t o i m i d a z o l e s  with acet ic  anhydride is a specia l  case  of the fo rmat ion  of 2 - a c y l - 3 - m e t h y l i m i d a z o -  
[2,1-b]thiazoles or  if it is genera l  in c h a r a c t e r  and can be used  for  the synthes is  of the d i f f icu l t - to-obta in  
or  p rev ious ly  unknown aldehydes and ketones  of the imidazo[2,1-b] thiazole  and imidazol ino[2,1-b] thiazole  
s e r i e s .  

We es tab l i shed  that 2 - a c y l m e t h y l m e r c a p t o i m i d a z o l e s  [1,3,4], as in the case  of acet ic  anhydride,  also 
fo rm the cor responding  N-acy l  de r iva t ives  {I-IX, Table 1) by reac t ion  with fo rmic  acid or  propionic an-  
hydr ide .  Compounds I - IX read i ly  spl i t  out a wa te r  molecule  and are  conver ted  to 2 - a c y l -  and 2 - a c y l - 3 -  
a lky t - subs t i tu ted  imidazo [2,1-b]thiazoles (X-XXVII, Table  1). 

A s i m p l e r ,  one - s t ep  method for  obtaining aldehydes and ketones of the imidazo  [2,1-b]thiazole s e r i e s  
is  the reac t ion  of 2 - a c y l m e t h y l m e r c a p t o i m i d a z o l e s  with fo rmic  acid in the p re sence  of sodium fo rma te  and 
acet ic  anhydride or  with ca rboxy l i c  acid anhydrides  in the p r e sence  of sodium sa l t s  of the cor responding  
acids .  
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We synthes ized  a number  of p rev ious ly  unknown 2-acy l (2 -acy l -3 -a lky l ) imidazo l ino[2 ,1 -b] th iazo les  
(XXX-XXXIII) v ia  a s i m i l a r  s cheme  f r o m  the access ib le  2 - acy lme thy lmercap to imidaze l i ne s  [5]. 

The s t r u c t u r e s  of the compounds obtained were  conf i rmed  by IR spec t r a ,  r eac t ions  at the carbonyl  
group,  and the a l te rna t ive  synthes is  of 2 -ace ty l -3 -me thy l -5 ,6 -d ipheny l imidazo[2 ,1 -b ] th iazo le  (XXI) f rom 
4 ,5 -d ipheny l -2 -mercap to imidazo l e  with 3 -ch loro-2 ,4-pen taned ione  [1]. 

* See [1] for  communica t ion  XLVI.  
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E X P E R I M E N T A L  

1 -Formyl -2 -acy lme thy lmercap to imidazo le s  (I-HI). A previously prepared  and cooled mixture of 10 
ml of 85% formic  acid in 20 ml of acetic anhydride was added to 0.01 mole of 2 -acy lmethy lmercap to imid-  
azole, and the reac t ion  mass  was allowed to stand for 18 h at 18-20 ~ and poured into water  (with cooling). 
The precipi tate  was f i l tered,  washed with water ,  dr ied in a vacuum des icca tor  over CaC12, and purified by 
reprecipi ta t ion with water  f rom dimethyl formamide.  

1 -Prop iony l -2 -acy lmethy lmercap to imidazo les  (IV-IX). A solution of 0.01 mole of 2 -acy lmethy l -  
mercapto imidazole  in 10-20 ml of propionic anhydride was heated at 135-140 ~ (bath temperature)  for 10 
rain (to obtain IV), 40 min (for V-VII), and for 1 h (for VIII-IX). The mixture was cooled, and the prec ip i -  
tate was fi l tered,  washed with ether ,  and c rys ta l l i zed  from ethanol (IV), butanol (V-VH), dioxane (VIII), or  
e thano l -  dioxane (IX). 

2-Acyl  (2-acyl-3-alkyl) imidazo [2,1-b]thiazoles (X-XXVII). A. An equivalent quantity of sodium fo rm-  
ate dihydrate and 20-30 ml of a mixture p repared  f rom 85% formic acid and acetic anhydride (1 : 2) were 
added to 0.01 mole of the 2-acy lmethylmercapto imidazole .  The react ion mass  was refluxed for 1 h (to ob- 
tain XII), for 1.5 h (XV), 2 h (X, XIII-XVI,  XVIII, XIX), 3 h (XI), or  for  4 h (XVII), cooled, poured into 
water ,  and the resul t ing precipitate was f i l tered and washed with water .  

B. A mixture of 0.01 mole of 2-acylmethylmercapto imidazole ,  an equivalent amount of sodium acet-  
ate or propionate,  and 15-40 ml of acetic or  propionic anhydride was refluxed for 20 rain (to obtain XXI, 
XXII, XXV, and XXVII), for  30 rain (:~:XIV), or  for  1 h (XX, XXIII, and XXVI) and cooled. The result ing p re -  
cipitate was f i l tered and washed with e ther  and water;  XXII was isolated by elution of the react ion mass  
with water ,  while XX, XXIII, and XXIV were isolated af ter  dilution of the react ion mass  with water  and sub-  
sequent neutral izat ion with ammonium hydroxide.  The precipi tate  of XX was removed by filtration, while 
XXIII and XXIV were ext rac ted  with ch loroform.  

C. A mixture of 0.01 mole of VI-VIII,  an equivalent amount of sodium propionate,  and 10-15 ml of 
propionic anhydride was refluxed for 20 rain (to obtain XXIV and XXV) or  for 1 h (XVI), cooled, and worked 
up as descr ibed in experiment  B. Compounds XV and XVI were s imi la r ly  obtained f rom I and II by heating 
in acetic aflhydride in the presence  of sodium formate  for 3 h at 95-100 ~ For  analysis ,  the compounds 
were  purified by crys ta l l iza t ion  f rom 60% ethanol (X and XVI), butanol (XI, X-IV, X-VIII, and XXV), ethanol 
(XII, XVII, XIX, X-X, and XXIV), e thanol -d ioxane  (XIII and XXVI), propanol (XV), e thanol -butanol  (XXI, 
XXII, XXVII), or methanol (XXIII). 

1-Acetyl-2-phenacylmercaptoimidazoline (XXVIII). 2-Phenacylmercaptoimidazoline (2 g) was added 
with cooling to 30 ml of acetic anhydride, the solution was allowed to stand for 4 h at 15-20 ~ and 50 ml of 
ether was added. The precipitate was filtered and washed with ether to give 1.8 g (77%) of a product with 
mp 142-143 ~ (decomp., from ethanol). IR spectrum: 1679 cm -i (CO). Found %: C 59.6; H 5.3; N 10.7; S 
12.1. CI3HI4N2O2S. Calculated %: C 59.5; H 5.4; N 10.7; S 12.2. 

1-Acetyl-2-(p-bromophenacyl)mercaptoimidazoline (XXIX). This was similarly obtained in 88% yield 
and had mp 155-156 ~ (decomp., from butanol). IR spectrum: 1680 cm -I (CO). Found%: C 45.7; H 3.6; N 
8.1; S 9.5. CI3HI3BrN202S. Calculated %: C 45.7; H 3.8; N 8.2; S 9.4. 

2-Benzoylirnidazolino[2,1-b]thiazole (XXX). A mixture of 10 ml of 85% formic acid and 20 ml of 
acetic anhydride was added to 2 g of 2-phenacylmercaptoimidazoline and 2 g of sodium formate, and the re- 
salting solution was heated for 2 h at 55-60 ~ cooled, and poured into water. The mixture was neutralized 
with ammonium hydroxide, extracted with chloroform, and base XXX was converted to 2.1 g (86%) of the 
hydroehloride with mp 251-253 ~ (decomp., by precipitation with ether from absolute ethanol) by the action 
of alcoholic HC1. IR spectrum: 1630 cm -i (CO). Found %: C 53,9; H 4.3; C1 13.3; N 10.6; S 12.3. 
CI2HIoN2OS �9 HCI. Calculated %: C 54.0; H 4.2; C1 13.3; N 10.5; S 12.0. 

2-(p-Bromobenzoyl)imidazolino[2,l-b]thiazole (XXXI). This was obtained in the same way as XXX 
but with the difference that the react ion mass  was heated at 95-100 ~ The hydrobromide was obtained in 70% 
yield and had mp 286-287 ~ (decomp., by precipi tat ion f rom ethanol with ether).  IR spec t rum:  1637 cm -I 
(CO). Found%: C 36.6; H 2.8; Br  41.0; N 7.0; S 8.0. Ci2H9N2OS �9 HBr. Calcalated %: C 36.9; H 2.6; Br 
41.0; N 7.2; S 8.2. 
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2-(p-Ni t robenzoyl) imidazol ino[2 ,1-b] th iazole  (XXXII). This was obtained in the s a m e  way as XXX 
(with heat ing at 95-100 ~ for  2 h). The hydrochlor ide  was obtained in 68% yield and had mp 236-238 ~ (decomp., 
by prec ip i ta t ion  with e the r  f r o m  absolute ethanol).  Found %. C 46.5; H 3.5; C1 11.8; N 13.7; S 10.6. 
C12HgN303S �9 HC1. Calcula ted %: C 46.2; H 3.2; C1 11.4; N 13.5; S 10.3. 

2 - (p-Bromobenzoyl ) -3-methyl imi .dazol ino[2 ,1-b] th iazole  (XXXIII). A mix tu re  of 2.2 g of XXIX, 2.2 g 
of sodium aceta te ,  and 15 ml  Of acet ic  anhydride was heated for  45 min  at 95-100 ~ and worked up as de -  
s c r ibed  fo r  XXX to give 86% of hydrobromide  with mp 269-270 ~ (decomp.,  by precip i ta t ion  with e ther  f rom 
methanol) .  IR spec t rum:  1725 cm -1 (CO). Found %: C 38.6; H 3.0; N 7.1; S 8.0. CI3HllBrN2OS �9 HBr.  
Calcula ted  %: C 38.8; H 3.0; N 6.9; S 7.9. 
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