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N-Acyl  derivatives of imidazo le -2 - th ione  and its derivatives were obtained by the reaction of im idazo le -  
2-thione and its derivatives with a l iphat ic  anhydrides and with benzoyl chloride in pyridine. The hydro-  
chlorides of 1 -methy l  and 4 (5) -methyl -S  benzoy l imidazo le -2 - th ione  were obtained by the react ion of 1- 
me thy l -  and 4 (5 ) -me thy l im idazo l e -2 - t h ione  with benzoyl chloride in dry ethanol .  The acylat ion of im ida -  
zo le -2 - th ione  and of some of its derivatives was investigated with the aid of the i r  IR spectra, and the i m -  
portance of the medium in the formation of N- and S -acyl  derivatives was shown, as well as the possibility 

of the migrat ion of substituents from the S - to the N atom under its influence.  

The introduction of the ethoxycarbonyl group into 1 -me thy l -2 -mercap to imidazo le  is shown to increase the act ivi ty 
of the la t ter  somewhat ( the new derivat ive was erroneously character ized as 1 -methy l -2 -e thoxycarbony l th io imidazo le  
(Neomercazo le )  [2], and was later shown to possess the structure 1 -me thy l -3 -e thoxyca rbony l -2 - th io imidazo le  [3] ). 

It was thus of interest to synthesize other acyla ted  imidazo le -2- th iones  and their a lky l -  and aryl -der ivat ives .  For 
this purpose, we used compounds which we had prepared previously [1 ,4 ,  5]. Thus, acylat ion of im idazo le -2 - th ione  and 
its 1 -me thy l - ,  1 -e thy l - ,  1 -phenyl - ,  and 4-methyl  derivatives with acet ic ,  propionic, butyric,  and isobutyric an.- 
hydrides, and with benzoyl chloride,  in slight excess, in pyridine with heat ing (except  for benzoylat ion),  gave the cor-  
responding N acyla ted  imidazo le  -2 -thiones: 1 - acy l imidazo le -2  -thiones (I - l iD,  1 -methyl  -3 - acy l imidazo le  -2-thiones 
( IV -VI ); 1 -ethyl -3 - acy l imidazo le  -2 -thiones (VIII -IX ); 1 -pheny1-3 -acy l imidazo le  -2 -thiones ( X XIII); 1 -acy1-4 (5) - 

me thy l imidazo le -2 - th iones  (XV -XVII). 

Constants for the compounds prepared are given in the table .  Acylat ion of 1 - m e t h y l -  and 4 ( 5 ) - m e t h y l i m i d a z o l e -  
2- th ione with benzoyl  chloride in dry ethanol  gave the S -acyla ted  im idazo l e -2 - th ione  as the hydrochloride.  These d e -  
r ivatives are unstable, rearranging readi ly  on standing, or on t rea tment  with pyridine, to the stable N-isomers.  All the 

acyl  derivatives were recrys ta l l ized  from benzene,  acetone,  ethanol,  or dry ether ( they are readi ly  hydrolyzed in 
presence of moisture).  The IR spectra of compounds IV, XIV, I, VII, and XVIII were obtained (see figure, curves 1-5)  
in order to confirm their  structures. We wish to thank Prof. Yu. N. Sheinker for the spectrographic investigations. In the 

crysta l l ine  state,  compounds I, IV, VII, and XIV possess the thione structure, since their  IR spectra possess the band at 
15f,0-1480 era-1 character is t ic  of the > N -  C=S group. The spectrum of XVIII, on the other hand, does not show the 
band corresponding to the th ioamide  group, which confirms its sulphide structure. Derivatives of im idazo l e -2 - th ione  are 
thus capable  of reac t ing  in two ways, depending on the solvent in which the acyla t ion  is carried out, to give N - or S - 
der ivat ives .  Comparison of the spectra of VII and XVIII (Figure,  curves 4 and 5) reveals a c lear  structural difference 
between them.  At the same t ime ,  the general  shape of the curve of the product obtained by t reat ing compound XVIII 
with pyridine is ident ica l  with that of compound VII (Figure,  curves 4 and 6), which shows the possibility of the mig ra -  
tion of the benzoyl  group from the S - to the N-  position under certain conditions.  The IR spectra of al l  the compounds 

show absorption bands character is t ic  of the amide C = O  stretching frequency at 1724-1695 cm-1 

Experimental  

1 - A c e t z 1 - _ _ 4 4 ( 5 ) - ~ o l e - 2 - t h i o n e  (XIV.). Acet ic  anhydride (0. 015 mole)  was added to a solution of 4(5) - 

m e t h y l i m i d a z o l e - 2 - t h i o n e  (0.01 mole)[6] in pyridine (15 min), and the mixture heated on a water -ba th  for 2 hr. The 
solvent was vacuum-d is t i l l ed  off, and the residue reerysta l l ized from benzene .  Mp 200~ ~ C [7]. The remaining N- 

acyl  derivat ives of i m i d a z o l e - 2 - t h i o n e  were prepared s imi lar ly  ( I -XVII ) ,  except  for compound VII. 

1 - M e t h y l - 3 - b e n z o y l i m i d a z o l e - 2 - t h i o n e  (VII).  1 -Me thy l imidazo l e -2 - th ione  (0 .01  mole)  was dissolved in 15 ml 

of pyridine,  and benzoyl  chloride (0.  015 mole)  added.  The mixture  became  warm, and compound VII separated as a 
yel low oil  which crys ta l l ized  on addit ion of ether.  Crysta l l iza t ion from dry ethanot,  then from ether, gave mate r i a l  

mp 98~ ~ C (lit .  [3] mp 102~ 

* For part VI see [1]. 
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IR spectra: 1) 1 -Methyl -3 -acetylimidazole -2-thione; 2) 1 -acety1-4 (5) - 
methyl imidazole-2- thione;  3 )1-ace ty l imidazole -2- th ione ;  4 ) 1 - m e t h y l -  
3 -benzoylimidazole-2-thione;  5) 1 -methyl-S -benzoylimidazole -2-thiol 

hydrochloride. 

1-Methyl-S-benzoyl imidazole-2- th io l  hydrochloride (XVIII). 0. 015 mole of benzoyl chloride was added to a solu- 
tion of 1-methyl imidazole-2- th ione  (0 .01 mo le )  in 10 ml of dry ethanol. A colorless, crystalline precipitate separated, 
mp 181~ ~ C (from dry ethanol) [3]. Found: N 11.77, 11.26%. Calculated for CzzHIoNzOS : HC1. N 11.01%. This com-  
pound, on treatment with pyridine, gave a yellow crystalline compound, mp 98 ~ -100  ~ which gave no depression of mp 

on admixture with compound VII). 

4 (5) -Methyl -S-benzoyl imidazole-2- th io l  hydrochloride (XIX). To a solution of 4 (5) -methyl imidazole-2- th ione  
(0 .01  mole) in 10 ml of dry ethanol was added 0. 015 mole of benzoyl chloride. The mixture was kept for three days, 
the solvent vacuum-disti l led off, and the residue washed with ether. It was then dissolved in dry ethanol and precipitat-  
ed with ether. Colorless plates, mp 161~ ~ C (from a mixture of ether and ethanol), yield 90%. Found N 10. 84, 
11.26%. Calculated for CzlH10NzOS'HC1; N 11.01%. 

The IR spectra of compounds I, IV, XIV, and XVIII were obtained with an IKS-14 spectrometer, and of compound 
VII with an UR-10 instrument, in the crystalline state as a paste with vaseline oil, using a NaC1 prism. 
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