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XVIII. * PREPARATION OF 1-SUBSTITUTED 2-(BENZIMID.AZOL-2-YL}IMIDAZOLINES 

G. A.  S h v e k h g e i m e r  a n d  V.  I .  K e l a r e v  UDC547.785.5 '781.3 

The condensation of 2 - t r i ch loromethy lbenz imidazo le  with var ious  N-monosubst i tuted ethyl-  
enediamines  has  given 1-substi tued 2-(benzimidazol-2-yl) imidazol ines .  

Substi tuted 2- imidazot ines  find wide use as biological ly act ive compounds [2, 3]. The p r e s e n t  work 
was devoted to the p r e p a r a t i o n  of N-substi tuted imidazol ines  containing a benz imidazole  res idue  in pos i t ion  
2. This type of compound cannot be obtained by the usual methods  for  the synthes is  of 2- imidazol ines  [4], 
s ince the init ial  benz imidazole -2-carboxyl ic  acid and i ts  de r iva t ives  a re  difficultly a c c e s s i b l e  compounds or 
a r e  unreact ive  (for example ,  the ni tr i le) .  Consequently,  for  the synthes is  of 1-substi tuted 2-(benzimidazol-  
2-yl) imidazol ines  we made  use of the capaci ty  of 2 - t r i ch loromethylbenz imidazole  (I) for  taking p a r t  in 
nucleophilic exchange reac t ions  under the influence of amines  without undergoing the ha loform decompos i -  
tion [5]. The use in this r eac t ion  of N-monosubsti tuted e thytenediamines  (II-VII) enabled the 2-(benzimida-  
zol-2-yl) imidazol ines  (VIII-XIII) to be obtained. 
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]L VIII R=CsHsCH2; ltI, 1X R=HOCH2CH~; iV, X R=NCCH,CH=; V, Xt R= furfuryl 
Vl, XII R= 1-benzotriaz01ylmethyl VII, XIII R= l c~-thienylmethyl 

In the IR s p e c t r a  of compounds (VHI-XHI) there  a r e  intense absorp t ion  bands in the 1610-1595 cm -~ 
reg ion  re la t ing  to the v ibra t ions  of t h e C  = N bond [6], and there  a r e  a lso  bands in the 1430-1420 cm -l  r e -  
gion which r e l a t e  to the de format ion  v ibra t ions  of a C - H  bond or to the " s c i s s o r s "  v ibra t ions  of the CH 2 
groups  in an imidazol ine r ing [7]. In addition, there  a re  absorp t ion  bands c h a r a c t e r i s t i c  for  beaz imidazo les  
and for  the groupings p r e s e n t  in posi t ion 1 of the imidazol ine  r ing.  

E X P E R I M E  N T A L  

Thin- layer  ch romatography  was c a r r i e d  out on A120 s of act ivi ty  g rade  II in the hep tane - i sop ropano l  
(5 : 1) sy s t em.  

Compounds (I) [5], (II) [8], (IH) [9], (IV) [10], and (V) [11] were  p r e p a r e d  by known methods .  

N-(~-Thienylmethyl)e thylenediamine (VI): At 15-20~ with s t i r r ing ,  11.7 g (0.088 mole)  of a-chloro-- 
methyl thiophene was added to 26.5 g (0.44 mole)  of 100% ethylenediamine in 30 ml  of absolute  methanol ,  the 
mix tu re  was s t i r r e d  at  40~ for  4 h and at 60~ for  30 min  and was then cooled to 0~ and a solution of 
2.02 g (0.088 mole)  of sodium in 15 ml  of absolute methanol  was added and the resu l t ing  mix tu re  was s t i r r e d  
at 0~ for  1 h. The p rec ip i t a t e  that  deposi ted was f i l te red  off, the f i l t ra te  was evapora ted  under reduced  

*For  Communicat ion  XVII, see  [1]. 
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TABLE 1. 1-Substituted 2-(Benzimidazol-2-yl) imidazol ines  

 oml �9 
ponud t Mp. ~ 

VIII 193--194 
IX 183--184 "I" 
X 170 

XI 209--210 
XtI 188--188.5 

XHI 205--206 

Empirical 
Rr formula 

0,79 CiTH!16N4 
0,62 
0,54 / CI3HI~N~ 
0,72 ! CI~H14N40 
0,84 CIsHI4N~S 
0,75 C17HI~N7 

Found, % 

C H 

75,1 5,8 

5S 
67,5 5,7 
63,6 5,1 
63,9 4,6 

Calculated, % 

N C 

20,5 75,0 

29,7 65,2 
21,1 67,3 20,9 
20,1 63,8 4,9 19,8 
30,6 64,3 4,7 31,0 

H N 

5,8 20,3 

2 ,3 
5,6 

90 
74 
93 
90 
88 
75 

* Compounds (VIII, X, and XII) were  c rys ta l l i zed  f rom ace toa i t r i l e ,  
(IX) and (XI) f r o m  ethyl ace ta te ,  and (XIII) f rom ni t romethane .  

According to the l i t e r a tu re  [5], mp 180~ 

p r e s s u r e ,  and hhe res idua l  oil was  dis t i l led in vacuum giving 10o3 g (75%) of (VI) with bp 115-116~ (7 mm) ,  
nD2~ 1.5512; d42~ 1.1024. Found.* C 53.8; B 7.7; N 18.1%. CTH12N 2. Calculated:  C 53.7; H 7.6; N 17.9%. 
Dipicrate  of (VI). Mp, 113-114~ (50% acetone) .  

N- (Beazo t r i azo l - l -y lmethy l )e thy lened iamine  (VII). This was obtained in a s i m i l a r  manne r  to (VI) f rom 
15.0 g (0.25 mole)  of 100% ethylenediamine  and 8.4 g (0.05 mole) of 1-ch loromethylbenzot r iazole  [12]. Yield 
of (VII) 7.7 g (81%); v iscous  undis t i l lable  oil. Dipicrate  of (VII). Mp,219-220~ (50% ethanol).  Found: C 
38.7; H 2.9; N 24.2%. CgH!3N 5.2C6H3N307. Calculated-" C 38.8; H 2.9; N 23.7%. 

2- (Beazimidazol -2-y l ) - l -benzyl imidazol ine  (VIII). In por t ions ,  1.0 g (0.0042 mole)  of (I) was added 
with s t i r r i ng  at  10~ to 2.5 g (0.017 mole)  of (II) in 15 ml  of water .  The reac t ion  mix tu re  was s t i r r e d  at  
20~ for  1 h and was poured  into 30 ml  of cold water ,  and the p rec ip i t a t e  was collected,  washed with 10% 
KOH, and dr ied.  

The other  1-subst i tuted 2-(benzimidazol-2-yl) imidazol ines  (IX-XIII) were  obtained s i m i l a r l y  (Table 1). 
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