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In a previous paper' we have shown that a 5- (6-) 
KOz radical has an influence on the biological activity 
of compounds I, the X-heterocycle being piperidine, 
pyrrolidine, or morpholine. The unsubstituted deriv- 

H 
I 

atives I are only very slightly active and possess only 
a rather low papaverine-like spasmolytic activity. On 
the other hand, their nitro derivatives have a slightly 
or mildly marked analgetic activity and also a higher 
papaverine-like spasmolytic ability and exhibit con- 
vulsant reactions a t  average or sublethal doses. 

Hunger, et ~ l . , ~ - 5  who have studied a series of 2- 
benzylbenzimidazoles found that 5 nitration (in the 
6 position, effects are weaker) increased very strongly 
the morphine-like analgetic activity; in this respect 
5-nitro-2-(p-ethoxybenzyl)-l-diethylaminoet hylbenzi- 
midazole (etonitazene) is particularly interesting; we 
have not noticed similar morphine-like features in our 
series. 

The work presented in this paper concerns the prep- 
aration and the pharmacodynamic study of compounds 
of type I, S-substituted by classical dialkylaminoalkyl 
chains which seem to play a great part in benzimidazole 
series, as well as their 5-nitro derivatives. Some 2- 
benzylbenzimidazoles previously described (1, 8) were 
prepared for comparison. 

Owing to  a possible additivity of the effects of the 
amino chain and the SOz group, a higher analgetic 
activity could have been expected. Decreased con- 
vulsant effects were unlikely because substitution by a 
sufficiently large group in the 1 or 2 positions seems to 
render benzimidazoles more or less whereas 
benzimidazole itself is an anticonvulsant agent. 

Synthesis.-The benzimidazole ring cyclization here 
employed is performed through the imino ether hydro- 
chloride and a suitable aromatic diamine condensation.' 
Aminocyanides of the type (>NCH,CH,CS are ob- 
tained by reaction of acrylonitrile with cyclic amine. 
The three synthetic methods are shown inschemes 1-111. 
The nitro compounds are prepared according to  Scheme 
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I11 which gives only the 5-nitro i ~ o m e r . ~  The reaction 
is performed in glacial acetic acid at 45"; we always 
noticed a very small quantity of 2-methyl derivatives 
which results from the condensation of acetic acid and 
aromatic o-diamine. The condensation of 2-chloro-l- 
dimethylaminopropane via Scheme I1 gives two iso- 
mers differing in the a- or /%methyl position. We have 
attempted a separation of the two isomers of 2-benzyl- 
benzimidazole derivative. Distillation of the crude 
reaction mixture leads to the B1 base which is converted 
to the hydrochloride. The hydrochloride is recrystal- 
lized several times from ethanol; the base is liberated 
and chromatographed. The product B2 is eluted. The 
nmr study on B1 and B, gives the results (solvent, 
CDC13, TAIS internal reference, 60 JIHz, shifts in hertz) 
shown in Table I. Thus, while it was not possible to 
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sec-Me Integra- 
doublet tion 

Compd RI Ri (J, CPS) ratio 

6 

9 

- BI H CIT3 46.5 ( 7 )  
CH3 H 7 8  ( 7 )  1 

CH8 H 79.5 ( 7 )  1 
- B2 H CH, 48.5 ( 7 )  

isolate one isomer in a pure state, we have at least ob- 
tained an enrichment of one isomer (R2 = CH3, R1 
= H).  Methyl RI assignment is unambiguous by 
comparison with spectra of products synthetized by 
Scheme I using 2-amino-1-dimethylaminopropane; me 
obtained only one isomer in this way. These results 
are in good agreement with those of Casy and Wright 
the opening of the probable cyclic intermediate ion 

CH2- 

\+/CHCH3 /N\ c1- 
CH, CH, 

which operates preferably by rupture of the N-CH2 
bond for a hindered molecule as is known in the prep- 
aration of pr~methaz ine .~  This scheme which uses a 
sodium salt was inconvenient in the case of our amino- 
ethyl derivatives. 

For studying the possibility of lengthening the alkyl 
chain in the 2 position, we tried the preparation of 18 
and its 5- (6-) nitro homolog 19. Scheme IF7 gave a 
mixture of two products in a ratio of 1 :  1. One was 
identified, by reference to  the literaturelOlll and by nmr 
spectra, as 2,3-dihydro-lH-pyrroIo [1,2-a]benzimidazole, 
and the other as the desired chloro product which never 
gave the desired benzimidazole. Finally 18 was pre- 
pared by Scheme V. Because of the low pharmaco- 
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logic:il intcrcst of this iiroduct atid i ts  nitro derivativc, 
n orli in  this seric. 11 :IS not pursucd further. 

-111 com~~ouiids Iirepared are presented in Table3 11- 
IV.  The  bases Lire generallj. ox) dizable, hygroscopic, 
;md noticr~stallizablc~ oil>. Some 11) drochlorid+ are 
deliriqiie~rcrrt. 



qJuly 19GS 89 1 

SCHEME V 

No. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

7 1 

TABLE I1 

1 

Yield, 
7a -- rn 

55 

45 

50 

65 

60 

5 0 

50 
50 

40 

3Iajor product mixed with about of isomeric form. * Lit.2 181-183". c Uncorrected. 
H, N. Analytical results were within 10.47,  of theoretical values. 

Mp, O C C  

IICl salt Formulaa 

183-183 C?OH25N3 

182-184 C20H32N4 

CHC13. After stirring and refluxing for 16 hr, the cooled solution 
was extracted with H 2 0  (200 ml), and the aqueous extract was 
made alkaline with NH4OH with cooling and extracted with 150 
ml of CHC13. The organic solution was washed (50 ml of 10yG 
XaOH, 200 ml of H?O), dried ( iC'a2S04), and evaporated in cucuo 
on a steam bath. The residue, a yellow oil (13.3 g), was dissolved 
in petroleum ether (bp  60-70") and Et20 (9: 1) and filtered quickly 
over 40 g of Alto3 (Nerck).  A4fter evaporation in vacuo the resi- 
due weighed 9 g. To this oil dissolved in 100 ml of Et,O was 

added 100 ml of saturated ethereal HCl and the mixture was al- 
lowed to stand overnight in cold. The solvent was evaporated 
zn vucuo on a steam bath, and the residue (trihydrochloride) 
crystallized from a little EtOH; mp 182-184". 

Scheme 11. 2-Benzyl-l-(2-dimethylaminopropyl)benzimida- 
zole (S)-The starting material for this synthesis was 2-benzyl- 
benzimidazole. The base B1 obtained from the reartion boiled 
a t  179-182" (0.05 mm); i t  was converted to the hydrochloride in 
ether. Several crystallizations from EtOH gave a Salt, mp 203- 
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.Tiily 1!)C,S 

('urnpd 

I '  

2 

4 

I 

A 

c 
I 

80 

9 

i n  

11 

12 

13 

14 

1 6 

16 

17 

18 

19 

Etonitazene 

Pethidine 

XE:L)SO 

17.8 
(10.7-29.6) 

17.8 

56.2 
(5.6-56.2) 

( 1 7.8-1 78 ) 
56.2 

(17.8-178) 
56.2 

5 6 . 2  
(33. 7-93.8) 

56.2 

17.8 
(10.7-29.6) 

17.8 
(5.6-56.2) 

31.6 
(10-1 00) 

5 . 6  
(3.3-9.3) 

56 .2  
(17.8-178) 

31.6 
( 10-1 00) 

56.2 
(li.8-178) 

17 .8  
( s 5 .  6-56, 2)  

17 .8  

17.8 

31.6 
(I  0-1 00) 

17.8 
(5.6-56.2) 

(33.7-93.8) 

(33.7-93.8) 

(5.6-56.2) 

(5.6-56.2) 

1 . 7  X 
(0, ,%i) 

L C L h O  

3 6 . 2  
(33,7-03. 8 )  

56.2 
(33. 7-93.8) 

LDan 

316 
(251-398) 

LD,, 

LD," 

LT);,o 

66.2 
(33, 7-93.8) 

LDan 

LD:,, 

100 

1 is 

562 

(51.4-194) 

(1 07-296) 

(337-938) 
L D 5 o  

LDm 

178 

178 
(56,2-.562) 

5 3 

LDm 

(56.2-562) 

56.2 x 10-3 
(33.7-98.8) 

TABLE V 
AN.\LGETIC TESTS'" 

LDaa 

100 

1i8 

178 

398 

133 

1 i8 

1 78 

178 

(51 4-194) 

(56 2-562) 

(107-296) 

( 2 5  1-63 1 ) 

(75-237) 

(1 07-296) 

(107-296) 

(107-296) 
RO 1 

(39 8-63 1) 
1 *58 

1 i8 

39s 

750 

750 

178 
(56 2-562) 

224 
(178-282) 

562 

( I  26-200) 

(107-296) 

(3 16-501 ) 

(422-1 330) 

(422-1330) 

( 3  3 7-9 38 ) 
70 8 

(50 1-100) 
79 4 

(63 1-100) 
126 

1 78 
(100-158) 

(1 07-296) 

Re 

5 . 6  

IO 

3 .1  

7 .  1 

2 . 4  

3.1  

0 .1  

10 

2 .8  

5 

31 . A  

- 
I 

23.i 

13.3 

10 

12.6 

31.6 

2 . 2  

4 . 4  

7 x 106 

Analgesiah 

(+) 

0 

0 

n 

0 

0 

0 

0 

0 

0 

+(+) 

(+) 

(+) 

(+I 
(+) 

0 

+ 
0 

0 

+++ 

+++ 

S93 

\Vri t liine test' 
ED60 
40 

3 5 

I .io 

100 

i i n  

>loo 

no 

1 . 2  x 10-5 

4 

TId  

2 . 5  

1 

2 6  

c -  
I r )  

0 . 8  

6 . 2  

107 

44 .5  
Q All doses are in mg/kg with dose range in parentheses. b Qualitative test: 0 < (+) < + < +(+) < ++ < +++. c SLIP- 

ciitaneoris injection. d Therapentic index = LD5o/I?I>ao. e R = Lllao/lIETl;o. ) Given in  the literatiire a:. one-tenth the analgetic 
activity of morphine.2 UKot analgetic in literatiire.2 

c 

Compd 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

-EDio, Pe'lO ml---- 
\cetT lrlioline 

R a c k  (IICI) 

100 100 
175 l i 8  
300 300 
568 316 

316 178 

30 56 2 

31 6 31.6 

56 2 ,56 2 
56 2 56 2 

56 2 56 2 
178 1 i8 

effects. The papaverine-like spasmolytic activity 
lies generally between papaverine and Tromasedan". 
Atropine-like activity was in all cases weak or absent. 

Substitution at  the 1 position of 2-aminoethylbenzi- 

7 

Compd 

12 
13 
14 
1 Fi 
16 
17 
18 
19 
Tromasedan@ 
Papaverine 
Atropine 

ED69, 

l3aClz 

1 78 
178 

>1000 
1 78 
178 
I 78 

100 
200 
30 

300 

~ ~ ' 1 0  nil- 
.\cetvicholire (FICI) 

1 i 8  
1 i8 

> 1000 
100 
300 
178 

100 
0n0 

m n  

0.03 

midazoles did not give rise to important modifications; 
a more pronounced papaverine-like activity, however, 
was noticed as was also an increase of the ratio LD50/ 
NED,, in compounds without nitro substituents. In  




