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The reaction of 2-mercaptobenzimidazole and 5, 6-dimethyl-2-mer- 
captobenzimidazole with a-halogenoketones has given a series of 2-15- 
oxoalkylthio- and 2-tS-oxoaralkylthiobenzimidazoles--intermediate 
products for the synthesis of thiazolo[3, 2-a]benzimldazoles. The com- 
pounds obtained exhibit the phenomenon of ring-chain tautomerism. 

2 - f l - O x o a l k y l t h i o -  and 2 - f l - o x o a r a l k y l t h i o b e n z i m i d a -  
zo le s  have  h a r d l y  been  s tud ied .  F o u r  such  compounds  
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IR s p e c t r a :  A) 2 - ( p - b r o m o p h e n a c y l t h i o ) b e n -  
z i m i d a z o l e  (XIII); B) 2 - ( c~-me thy l - f i -oxo-  

bu ty l th io)ben  z i m i d a z o l e  (V). 

have  been  d e s c r i b e d ,  t h e s e  hav ing  been  obta ined  by the  
r e a c t i o n  of 2 - m e r c a p t o b e n z i m i d a z o l e  wi th  phenacy l  
b r o m i d e ,  c h l o r o a c e t o n e ,  3 - c h l o r o p e n t a n e - 2 , 4 - d i o n e ,  
and ethyl  c ~ - c h l o r o a c e t o a c e t a t e  [1 -3] .  N e v e r t h e l e s s ,  
s u b s t a n c e s  of th is  s e r i e s  a r e  of  i n t e r e s t  fo r  the s tudy  
of t h e i r  b i o l o g i c a l ,  p h y s i c o c h e m i c a l ,  and c h e m i c a l  
p r o p e r t i e s ,  in p a r t i c u l a r  for  ob ta in ing  d e r i v a t i v e s  of 
the l i t t l e - s t u d i e d  t r i c y c l i c  compound  th iazolo[3 ,  2-a]  
b e n z i m i d a z o l e  [8 -6 ] .  

We have  m a d e  a m o r e  de ta i l ed  s tudy  of the r e a c t i o n  
of 2 - m e r c a p t o b e n z i m i d a z o l e  and 5, 6 - d i m e t h y l - 2 - m e r -  
c a p t o b e n z i m i d a z o l e  wi th  c~-halogenoketones  of the a l i -  
p h a t i c - a e y c l i c ,  a l i p h a t i c - a r o m a t i c ,  and a l i p h a t i c - h e t -  
e r o c y c l i c  s e r i e s .  It was found tha t  in e thano l i c  so lu t ion  
in the p r e s e n c e  of  an e q u i v a l e n t  amoun t  of c aus t i c  soda  
o r  s o d i u m  a lkoxide ,  both at the  boi l  and in the  cold,  
good y ie lds  a r e  ob ta ined  of the  c o r r e s p o n d i n g  2 - f i - o x o -  
a lky l th io -  and 2 - f i - o x o a r a l k y l t h i o b e n z i m i d a z o l e s  ( I -  
XXIX, tab le ) .  When the r e a c t i o n  is  c a r r i e d  out  in the 
a b s e n c e  of an a lka l ine  agent ,  f e a t u r e s  of the s t r u c t u r e  
of the ha logenoke tones  and the t e m p e r a t u r e  of the  p r o -  
c e s s  a r e  of g r e a t  i m p o r t a n c e .  In the c a s e  of a l i p h a t i c -  

* F o r  p a r t  XXXV, s e e  [6]. 

a r o m a t i c  h a l o g e n o k e t o n e s  (phenacyl  b r o m i d e ,  e tc .  ), 
even  on p r o l o n g e d  bo i l ing  in e thanol  and butanol  the  
h y d r o h a l i d e s  of the  c o r r e s p o n d i n g  2 - f i - o x o a r a l k y l t h i o -  
b e n z i m i d a z o l e s  a r e  ob ta ined .  When c~-ha logenoketones  
of the  a l ipha t ic ,  a l i p h a t i c - h e t e r o c y c l i c ,  and a c y c l i c  
s e r i e s  a r e  used ,  to avoid  the p o s s i b l e  c y c l i z a t i o n  of 
the 2 - f l - o x o a l k y l t h i o b e n z i m i d a z o l e s  f o r m e d  to the c o r -  
r e s p o n d i n g  th iazolo[3 ,  2 - a ] b e n z i m i d a z o l e s  [3, 4], i t  i s  
d e s i r a b l e  not  to h e a t  the r e a c t i o n  m i x t u r e  above  65 ~ C. 
However ,  appa ren t ly ,  not  a l l  2 - f i - o x o a l k y l t h i o b e n z i m i -  
d a z o l e s  c y c l i z e  r e a d i l y  on be ing  hea ted  to 78 -80  ~ C. 
When 2 - m e r c a p t o b e n z i m i d a z o l e  is  bo i led  with b r o m o -  
p inaco lone  and 2 - b r o m o p e n t a n - 3 - o n e  in e thanol  fo r  4 
hr ,  the h y d r o b r o m i d e s  of the b a s e s  I l l  and V a r e  
ob ta ined  in good y ie ld .  

The IR s p e c t r a  of the m a j o r i t y  of the 2- /~-oxoa lky l -  
t h i o b e n z i m i d a z o l e s  exh ib i t  s h a r p  a b s o r p t i o n  bands of 
the  CO group  in the  1650-1740  cm -1 r eg ion .  However ,  
in the c a s e  of I V - V I I ,  X, XI, XVI I -XX,  XXII, XXIV, 
XXV, XXVIII, and XXIX, m a i n l y  hav ing  r e s i d u e s  of 

a l ipha t i c  and a l i c y c l i c  ke tones ,  t h e s e  bands a r e  absen t  
( c o m p a r e  the  IR s p e c t r a  of V and XIII, F ig .  1) and 
abso rp t i on  bands  a r e  found in the h i g h - f r e q u e n c y  r e g i o n  
at 2700-3200  c m -  1 ( f requen t ly  in the f o r m  of i l l - d e f i n e d  
s h o u l d e r s  o r  b road  bands  in the  r e g i o n  of  ab so rp t i on  
of pa ra f f in  oil)  a p p a r e n t l y  due to the s t r e t c h i n g  v i b r a -  
t ions  of OH g roups .  This  fac t  is p r o b a b l y  exp la ined  by 
the p o s s i b i l i t y  of the e x i s t e n c e  of t h e s e  compounds  as 
t a u t o m e r i c  f o r m s - - d e r i v a t i v e s  of 3 - h y d r o x y t h i a z o l i n o -  
[ 3 , 2 - a ] b e n z i m i d a z o l e - - a s  in the c a s e  of b e n z i m i d a z o l -  
2 - y l - t h i o a c e t a l d e h y d e s  [6] and the ana logous  d e r i v a -  
t i v e s  of 2 - m e r c a p t o -  and 4 ( 5 ) - m e r c a p t o i m i d a z o l e  [7, 
8]. The IR s p e c t r a  of the  s u b s t a n c e s  w e r e  r e c o r d e d  by 
E. M. P e r e s l e n i  and Yu. I. P o m e r a n t s e v ,  to whom 
the au tho r s  e x p r e s s  t h e i r  deep  g r a t i t u d e .  

EXPERIMENTAL 

2-~-Oxoalkylthio- and 2-~-oxoaralkylthiobenzimidazoles (I-XXIX). 
a) A solution of 0.05 mole of sodium ethoxide in 50 ml of ethanol was 
treated with 0.05 mole of 2-mercaptobenzimidazole or 5, 6-dimethyl- 
2-mercaptobenzimidazole [6] and then with 0.05-0.055 mole of an 
a-halogenoketone (for the synthesis of I, IV, VIII, XI, XVI, XXI, 
XXII, and XXIX the chloroketones were used, and in all the other 
cases the corresponding bromoketones). The mixture was stirred at 
60-65 ~ C for 1 hr and at the boiling point for 10 rain (XVII--only 1 hr 
at 50 ~ C) and cooled, and the precipitates (IV, VIII, XII-XV, XVII, 
XVIII, XXI)were filtered off and washed with water. For the isolation 
of VII, XIX, XX, XXII, and XXIV-XXIX, after the end of the reac- 
tion the cooled reaction mixture was poured into water and the precip- 
itate was filtered off. Compounds II, III, and VI were extracted with 
chloroform after dilution of the reaction mixture with water. Com- 
pounds I and V were obtained similarly in ethanolic solution of NaOH 
and KOH, respectively; compounds X and XI were isolated when the 
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C5H70 s* 

C~H90 s* 

C6Hs 

p-BrC6H4 

m-O=NC6H4 

p-O2NC~H4 

3,4-(OH)zC6Ha 

C~Hs 

CHa 

CHa 

p-C6HsC6H4 

C6H~ 

CHa 

C (CHs) a 

CHa 

C=H5 

C6Hs 

p-BrC~H~ 

p-O~NC~H4 

C~Hs 

Mp, ~ 
(decomp.) 

113--114 a 

166--168 

225--226 

155--155.5 

108--109 

128--129 

117--118 

183--184 a 

168--169 

173,5--174,5 

136 -138  

Empirical formula 

CmHIoN2OS 

CI2H~4N2OS" HCI 2. 

CmHI6N2OS-HBr a* 

CuHmN20S'  

C12HI,N~OS 

C12HL*N2OS 

CIaHIeN2OS 

C,2H~2N202S 

CIsHmN2OS2 

C t2HI2N~OS 

CIsHI4N2OS 

Calculated, % 

S C H N 

I 

169--1717* CIsHj2N~OS 

187--189 CIsHuBrN~OS 

146.5--1475 [ CIsHuNaOaS 

168--170 C15ItuNaOaS 

223--224 ICL~HIzN2OaS 

I19--120 !C~HL4N2OS 

157--158 C16H~4N2OS 

144--145 CtTHI6N2OS 

135--136 C~HIsN2OS 

139--140 i2H14 20 

147--148 CI~H2oN2OS 

167--168 CEsHIG,N~OS 

126--127 CI4HIsN2OS 

151--152 CIrHmNzOS 

164--165 CtTHIsBrNeOS 

150--151 CI7HI~NaOaS 

160--161 C2aH20N2OS 

Found, % 

C II N 
Yield,  

s % 

Mp, ~ C (1 *decomp.) 
of the picrates (hydro- 
bromides); [hydroehlo- 

rides| 

133--136, [164--166] 

158--159 

236--237 

142--I43 

(208--209) 

188 190 

242--244 

89.5--190.5, (213--215) 

I87.5--188.5 

186--188 

184.5--185.5 

199--200, [224--225] 

273--275 

(243--244) 

255--256 

191--192 

l ' T h e  picrates and hydrohalides were analyzed for nitrogen and halogen, respectively. 2*Found, %: C1 12.83. Calculated, %: CI 13.09. 
The base II was an oily liquid. 3*Found, %: Br. 23,76. Calculated , %: Br 24.27. The base III was an oily liquid. 4*C4H3S--2-thienyl. 5*CsH70-  
cyelopentanon-2-yl. 6*C6H90-cyclohexanon-2-yl. 7*According to the literature [1], mp 120 ~ C, [2], mp 172-173 * C. 

We express our gratitude to V. V. Kolpakova and her colleagues for performing the analyses. 
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reaction was carried out in ethanolic NaOH for 12-16 hr at room tem- 
perature. Compounds I, V, and XI were extracted with chloroform. 

b) A solution of 0.05 mole of 2-memaptobenzimidazole or 5, 6- 
dimethyl-2-memaptobenzimidazole and 0.05-0.055 mole of an ct- 
halogenoketone in 50-100 ml of ethanol was stirred at 60-65 ~ C for 
1 hr. It was then boiled either for 10 rain (I, IX), 1 hr (XXIII), 4 hr 
(HI, V, X), or 5 hr (XII) and cooled; the precipitate of the hydrohalide 
of III, XII, or XXIII was filtered off, or the reaction mixture was 
poured into water and neutralized with aqueous NH 3 or Na2CO~, and 
the free base V or X extracted with chloroform. The hydrobromide of 
XVI was obtained by boiling the starting materials in butanol for 6 hr. 
Compounds I-XXIX are colorless, yellow (in the case of the nitro 
compounds), or pale yellow (thiophene derivatives) crystalline sub- 
stances (with the exception of II and Ill) which are soluble in organic 
solvents and in mineral acids but insoluble in water and which give 
the qualitative reactions for a carbonyl group. Analytically pure sam- 
ples were obtailled by crystallizations: from aqueous ethanol (I, 1I, IV-VII, 
IX, X, XVI-XIX, XXI-XXV), ethanol (I~. VIII, XIV, XX, XXVI, XXIX), 
butanol (XI~, XXVIII), dimethylformamlde--water (1 : 2) (XI), etha- 
nol-butanol (2 : 1) (XII, XV), and dioxane--water (2 : 1) (XXVII). 
The values of vCO in cm -I in the IR spectra (recorded in paraffin oil 
on a UR-10 instrument) were: 1727 (hydrochloridc of I), 1725 (hydro- 
chloride of II), 1670 (IX), 1655 (hydrobromide of IX), 1682 (XII), 
1692 (XIII), 1695 (XIV), 1675 (XV), 1650 (XVI), 1660 (hydrochlo- 
ride of XVI), 1688 (XXI), 1705 (XXIII), 1702 s and 1704 w (hydro- 
bromide of XXIII), 1688 and 1700 (XXVI), and 1670 (XXVII). 
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