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A number of N-mercaptomethyl- and N-(5-mercaptoethyl)benzimid- 
azoles has been synthesized and their properties have been studied. 

In r e c e n t  y e a r s ,  a t tent ion has  been devoted to 2-  
m e r c a p t o a l k y l b e n z i m i d a z o l e s  in connect ion with the i r  
p o s s i b l e  p h a r m a c o l o g i c a l  ac t iv i ty  [2, 3]. However ,  the 
N - m e r c a p t o a l k y l b e n z i m i d a z o l e s  i s o m e r i c  with them 
have not h i ther to  been known. We have syn thes i zed  a 
number  of compounds of this  type and have s tudied the 
p o s s i b i l i t y  of us ing  the m e r c a p t o a l k y l  groups  as N-  
imidazo le  p ro tec t ion .  

We obtained the N - m e r c a p t o a l k y l b e n z i m i d a z o l e s  
(I) by two methods :  s t a r t i n g  f rom N - c h l o r o a l k y l b e n -  
z i m i d a z o l e s  (H) and m e r c a p t a n s  in an a lka l ine  med ium 
(A), and by a lky la t ing  benz imidazo l e  with alkyl  c h l o r o -  
methyl  su l f ides  (B). 

.~ r sn .  A ~ i  RSCH2C, ~ I B  

I I It 
(CH~)nCI (CH2)nSR 
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a n=l, R=tI-C41%; b n=l, R=C6HsCH2; c n=l, R=C6Hs; d a=l, R~purin-6-yll 
en=2, R=purin-6-yl; f n~2, R=n C4H9; g n~2, R=C61t  ~ 

Both v a r i a n t s  give good r e s u l t s ,  and the y ie lds  amount  
to 70-80%. In the N - m e r c a p t o m e t h y l b e n z i m i d a z o l e s  
( I a - Id ) ,  the m e r c a p t o m e t h y l  group is d i s t i ngu i shedby  
c o n s i d e r a b l e  labi l i ty :  benz imidazo l e  appea r s  in the 
solut ion a f t e r  only an hour on boi l ing  in wa te r ,  and 
i m m e d i a t e l y  with 6 N hyd roch lo r i c  acid.  Dilute so lu -  
t ions of a lka l i  do not decompose  I a - I d  in the cold. In 
c o n t r a s t  to the i r  n i t rogen  analogs ,  the N - ( a m i n o -  

me thy l )benz imidazo l e s  [1], compounds I fo rm c o m -  
p l e t e ly  s tab le  h y d r o c h l o r i d e s  and p i c r a t e s .  Thus,  the 
l ab i l i ty  of the groups in the N-subs t i tu t ed  b e n z i m i d -  
azo l e s  that  we have s tudied  [1] fal l  in the sequence 
--CH2NR2>CH2SR>CH2ORi ~ Because  of the high m o -  

b i l i t y  of the --CI-I2NR 2 group and, to some  extent,  of 
the --CH2SR group, the i r  use  as N- imidazo l e  p r o t e c -  
tion is  ha rd ly  d e s i r a b l e .  F a r  m o r e  p r o m i s i n g f o r  these  
p u r p o s e s  is  the a lkoxymethyl  p ro tec t ion  --CI-I2OR, 
which we sha l l  s tudy in m o r e  de ta i l  subsequent ly .  

As was to be expected ,  the N - m e r c a p t o e t h y l b e n -  
z i m i d a z o l e s  I e - I g  proved to be comple t e ly  s tab le  sub -  
s t ances  r e s i s t i n g  hydro ly t i c  decompos i t ion  in a l l  
med ia .  

Compounds Id and Ie, obtained f rom 6 - m e r c a p t o -  
pur ine  and containing a p u r i n - 6 - y l  r e s i d u e  p r e s e n t  
p a r t i c u l a r  p h a r m a c o l o g i c a l  i n t e r e s t .  Compound Id, 
l ike  the o ther  compounds I (n = 1) p roved  to be f a i r l y  
uns tab le ,  decompos ing  p a r t i a l l y  even on c r y s t a l l i z a -  
tion. In con t ra s t ,  Ie is  a c omp le t e ly  s tab le  compound. 

The r e a c t i o n  of compounds I with sodium amide  has 
been  d e s c r i b e d  p r e v i o u s l y  [4]. 

EXPERIMENTAL 

The two general  methods of obtaining N-mercaptoa lky lbenz imid-  
azoles are described below. All the compounds I were obtained by 
method A. Compounds Ia and Ib were also synthesized by method B. 

A) To a solution of 0.01 mole  of t - c h l o r o m e t h y l -  or J .-(~-chloro- 
e thy l ) -benz imidazo le  [1, 4] in ethanol  was added 0.1 mole  of the ap- 
propriate mercap tan  and then an e thanol ic  solution of 0.02 mole  of 
caustic soda. The mixture  was boiled in a current of nitrogen for 2 hr, 

*For  p a r t  I, see  [1]. 

C h a r a c t e r i s t i c s  of the N - M e r c a p t o a l k y l b e n z i m i d a z o l e s  

t 
Mp, "C] ' Empirical 

Ia 
Ib 
Ie 
ld 
Ie 
I f  
Ig 

formula 

83.5--84.5 a 
8~--90 a 
221 b 
211c 

Found, % 

CaHt~NeS 
CIsHI,N2S 
Ct4H~2N2S 
CteHtoNeS 
C~4H,zN~S 
CI~HtsN~S 
CzsH~,N2S 

Calculated, % 

c l  H 

7"~.74 5"~82 
70.05 i 4.97 

. 5 - ~ 6  

" t Yield,% I Mp of 
t h e  pic- 

S C H N S Iira te, 'C 

12.92114.0717 4 1. 114.651 
10.721 12.37 / 69197 5.55 i 11.011 12.601 197 e 
11.791 t2.82 5.03 ', 11,66 t 13.34[ 151 d 
29.28] 11.01] 5~..74 - -  ]29"771 11"36/ - -  28.79E I0.361 4.08128.361 to.s2j 
lZ31r 13.49 ll.96 13.68I 125,f 
11.381 12.35 7~'.84 5.55 I 11.01 12,601 133 d 

S o l v e n t  for crystallization: apetroleum ether (bp 86--92 ~ C); btoluene; ewater; dethanol; eethanol-- 
acetone; fglaeial acetic acid. 
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and then the precipitate of sodium chloride was filtered off and the 
ethanol was distilled off from the filtrate. The oily residue was treated 
with alkali and was then dissolved in chloroform and passed through a 
column of AtzO3. Compounds Ib-Ie,  which were not passed through 
the cohmn, were additionally recrystallized (see table). Because of 
the decomposition and oxidation of compounds I on vacuum distilla- 
tion, we limited ourselves to the chromatographic purification of the 
oily compounds Ia, If, and Ig. 

B) A mixture of 0.02 mole of benzimidazole and 0.01 mole of the 
corresponding alkyl chloromethyl sulfide in 30 ml of absolute benzene 
was boiled for 3 hr. The precipitate of benzimidazole hydrochloride 
that had deposited was filtered off, and the benzene was distilled off 
from the fiitrate. The residual oil was purified as described above. 
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A new method for the synthesis of 1,4-diaryl-2,5-dioxopiperazines by 
the condensation of chloroacetanilides in the presence of sodium in 
anhydrous solvents, has been developed. The evolution of hydrogen 
shows the nucleophilic nature of the condensation. 

Dioxopiperazines  have been the subjec t  of numerous  
inves t igat ions  because  of their  r e la t ionsh ip  with the 
amino acids and peptides.  The synthet ic  methods for 
obtaining dioxopiperazines  cons is t  in fusing amino 
acids and their  der iva t ives  in a cu r r en t  of i ne r t  gas or 
in solvents  [1]. 

1,4-Di  a ry l -2 ,5 -d ioxop ipe raz ines  have been obtained 
[2] by the br ief  action of alcoholic alkal ies  on ehloro-  
acetyl  der iva t ives .  However, this synthes is  is accom-  
panied by side reac t ions  which complicate  the isolat ion 
of the end products .  In r ecen t  yea r s ,  it  has beenshown 
that the condensat ion of c~-chloroacetamides also takes 
place under  the action of sodium amide in liquid am-  
monia  [3]. 

In a t tempt ing to develop the synthet ic  l imi t s  to the 
use of c~-ehloroacetamides,  we have found a s imple r  

2 RNHCOCH.CI r 2 Na ~ 2 RNCOCH~CI ~ H 2 
Na 

/ C O - - C l i ~ >  
2 RNCOCH~CII - -  R--N\CH CO --R - 2 NaCI 

Na ~-- 

C6Hs 

p-CH~C6H4 

p-CH~OC~H4 

p-C~H~OC6H~ 

I~-C,oH1 

/LO --CH2\ IR~N N / N - -  R 
CH2-- CO 

t I 
spectra, cm -I 

IVlp,* C Empirical V 
formula :~ f > C = O  

Found,  % 

C H N 

Calculated, % ~. 

C H N 

262--263 C,sH~402N2 

252--253 CI~H~80~N2 

257--258 CIsHjsO~N2 

266--2071 C~0H~O4N2 

3 3~3141 C24HIsO~N= 

1609 1258 

1520 1258 

1520 1252 

1590 1250 

1607 278 

i 
1440 1665-- [1457 72,2G 

1675 147373.31 1885-- 1437 ] 
1875147~,~57 

14721605--148~,001655--1675'675 

1565~ 144511675 I1470178"~ 

5.83 ]0.20 72.18 

5-85 I 9,72173.40 

5.78 I 8.5566,27 

6,56 8.25167.80 
5.31 8.09 78.68 

[ I 
5,26 I0.50 157 

6.12 I 9.52 149 

5521 I 82 
621 791 ' 41 
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