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The action of benzyl alcohol on 2-aminobenz imidazoles  in the p resence  of alkali  has given a high yield of a 
number  of 2 -benzylaminobenzimidazoles  which have been converted subsequently into 2- 
d ibenzylaminobenzimidazoles  and 2 -benzy l iminobenz imidazo l ines .  

2- Benzylaminobenzimidazoles  I I  offer in te res t  as s tar t ing ma t e r i a l s  for the generat ion of highly react ive  N- 
anions of 2-aminobenzimidazole  I21. We have establ ished that II, like 2-benzylaminopyr id ine  131, can eas i ly  be 
obtained by react ing the corresponding amines  I with benzyl alcohol in the p resence  of alkali. The yields of II are  
close to quantitative.  The benzylat ion of unsubst i tuted 2-aminobenzimidazole  takes place less  readi ly  and in lower 
yield. 

~ ' 1 ~  NH~ C'~H:'CH20 H ~ N ~ N  H CH2C~H 5 
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a R = H :  bR:CHagC R:C2Hs; dR= CGHsCH2; c R=CGH 5 

CompoundIIawas also obtained with a yield of 70% by the debenzylat ion of IId with 2 g-at.  of sodium in liquid 
ammonia.  

We have synthesized 2-d ibenzylaminobenzimidazoles  (III) by two methods. 

~--~N ~ (C"HsCH-):N H ~ ' ~  I" naNH2; 2'C6 HsCH-.CI 
\ .  clYield of  III 10~v " ~ . ~ / \  N (CH~C~Hs) 2 yield of III 30% I! 
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Illa,b a R = C6HsC[]:~; b R=C21t ~ 

In the react ion of 2-ch lorobenzimidazoles  with dibenzylamine,  the yield of III was only 10%. In this  react ion,  the 
evolution of a large amount of t r ibenzy lamine  was observed, but we did not study the mechanism of its formation. The 
synthesis  of III by the benzylat ion of the sodium sa l t s  of compounds II with benzyl  chloride in toluene gave somewhat 
be t te r  resul t s .  The formation of 2-d ibenzylaminobenzimidazoles  as by-products  (yield 12-15%) was not expected in the 
benzylat ion of the bases  II with benzyl chloride in xylene or cumene. As expected, the main products  of this react ion 
are  the 2 -benzyl iminobenz imidazo l ines  V (yield 51-55%). 

As we es tabl ished in a special ly per formed exper iment ,  the formation of compounds III r e su l t s  from the 
in t e rmolecu la r  t r a n s f e r  of the benzyl  radica l  f rom the qua te rnary  salt IV to the exocyclic amino group of the init ial  
compound II, which takes place at an elevated tempera ture .  

CHnC6H" ~ CH2C6H5 

145-155 ~ ~ , / x  N- ~NHCH2C6H 5 ~x'~J'NNf%NCH~C6Hs 
R CI- I~ 

IVa,b Va,b 

Ill a R=C6HsCH2; b R=C~H s 
Ill + I I -HCI  

* F o r p a r t  IV, see I l l .  
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We establ ished the s t ruc tu re s  of the i somer ic  compounds III and V on the basis  of an analys is  of their  UV 
absorpt ion spectra.  The amines  III showed two maxima on the absorption curve in the 252-254-  and 284-288-nm 
regions,  while the imines  have only one maximum,  at 284-288 nm, and a charac te r i s t i c  m i n i mum at 255 nm (see [6[). 
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Compounds Synthesized* 

Empirical 
Formula 

161~-162 

155--156 
121--122 

145 
1011102 

101~i1102 

Benzene 
Methanol 
Ethanol 
Acetone- 

water 
Ethanol 
Heptane 

Ethanol 

C14HIaN~ 
i CIsHIs,N3 
C,sHLzN3 
C~,HIgN~ 

CzeHtTN3 
CeaHesN3 

[ C~,H~zNz** 
CesHe~N3 

} Ce3H~Na 

Found, % Calculated, % 

C H N C H N 

75,061 6,04118,45i 75,311 5.87 
7588 6,31117,92 ] 75,941 6,36 
76,721 6,79 [ 16,86] 76,461 6,82 

6,11 13,70 t 80,48 l 6,07 I 80,44[ 

8334 6~1 / 10,761 6,25 
80,44 6:84j 12,711 80:901 6,79 

Yield, % 

18,821 50--70 
17,70] Quantitative 
16.72 Quantitative 
13,41 91 

14,04] Quantitative 
10,411 10--30 
12,31[ 31 
10,41 55 
12,31 51 

*Compounds l ib and Ile have been obtained previously by a complicated route and in low yield 
[4,51' 
**The compound was subjected to analysis in the form of the pierate (see experimental section). 

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

2 -Benzy l amino - l -me thy lbenz imidazo l e  (IIb). A mixture  of 1.47 g (0.01 mole) of 2 -amino- l -me thy lbenz imidazo le ,  
1.62 g (0.015 mole) of benzyl alcohol, and 0.09 g of caustic potash was heated with a Bunsen burner .  At ~150 ~ C 
( thermometer  immersed  in the react ion mixture),  the mixture  effervesced vigorously.  The t empera tu re  was gradual ly 
ra i sed  to 250 ~ C and kept there  for 5 min,  af ter  which the mixture  was cooled to about 100-150 ~ C, then water  was 
added careful ly with s t i r r ing .  The precipi ta te  was f i l tered off and washed with water and a small  amount of ether,  and 
was dr ied in the vacuum des icca tor  over P205. Color less  c rys ta l s  with mp 167 ~ C (from methanol). Yield 
quanti tat ive.  

Compounds I I c -d  were obtained s im i l a r l y  (see table). 

2 -Benzylaminobenzimidazole  (IIa). A) This was obtained by the method descr ibed above except that the mix ture  
was kept at 250 ~ C for ~2 hr.  The unchanged 2-aminobenzimidazole  was washed out with hot water.  

B) In smal l  pieces,  0.7 g (30 rag-at .  ) of sodium was added to a suspens ion of 1.57 g (5 mM) of 1 -benzy l -2 -  
benzylaminobenzimidazole  in 50 ml of liquid ammonia .  The mixture  was s t i r red  at -75 ~ C for half an hour, and then 
1.6 g (30 raM) of ammonium chloride was added. After the evaporat ion of the ammonia,  the dry res idue was treas 
with ethyl acetate (75 ml). The ethyl acetate was dis t i l led off and the 2-benzylaminobenzimidazole  obtained was washed 
free from the by-product  2 -aminobenzimidazole  (0.2 g) with hot water.  The yield of IIa (see table) was 0,78 g (70%). 

2 -Dibenzy lamino- l -benzy lbenz imidazo le  (IIIa). A) mixture  of 0.88 g (3.6 mM) of 1 -benzyl -2-ch lorobenz imidazo le  
17] and 1.42 g (7.2 raM) of f reshly dis t i l led d ibenzylamine was s t i r red  at 170-190 ~ C for 10 hr. After cooling, the 
light brown melt  was t rea ted with benzene (20 ml), and the res idue (0.9 g), consis t ing of d ibenzylamine hydrochloride,  
was f i l tered off and washed with benzene and ether.  The fi l trate,  after the benzene had been dr iven  off, yielded 1.3 g 
of a brown ca rame l l i ke  m a s s f r o m  which compound IIIa was isolated by chromatography on a column of alumina. F i r s t ,  
pe t ro leum ether  eluted 0.85 g (43%) of t r ibenzy lamine  with mp 91 ~ C (according to the l i t e ra tu re  t81, mp 92 ~ C). Then 
a mix ture  of pet ro leum ether  and e ther  (5 : 1) eluted IIIa. Yield 0.15 g (10%). Color less  needles (from heptane), 
mp 101-102 ~ C. UV spec t rum (in methanol): :kma x 252, 285 nm; Iog e 3.99, ,L03. 

B) A mixture  oflo57g (5 mM) of 1 -benzyl -2-benzylaminobenz imidazo le ,  0.98 g (25 mM) of ground sodium amide, 
and 10 ml  of absolute toluene was boil ing with s t i r r i ng  in a cu r ren t  of dry ni t rogen for 2 hr. The resu l t ing  suspension 
of the sodium der iva t ive  was t rea ted with 0.62 g (5 raM) of benzyl chloride. The mixture  was heated for 1 hr and 
fi l tered,  and the f i l t ra te  was evaporated to give 2 g of a l ight-brown oil containing IIIa together with the s ta r t ing  
mate r ia l .  The mix ture  of these subs tances  was separated chromatographical ly  as a method A. Yield 0.6 g (307o). 

2-Dibenzylamino-l-ethylbenzimidazole (IIIb). This was obtained and isolated in a manner similar to IIIa 
[method B]. Yield 31%~ Very viscous yellow oil. UV spectrum(in methanol): Xma x 255, 286 nm; log e 3.70, 3.81. 
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P l c r a t e ,  Mp 197-198 ~ C (from ethanol).  Found, %: N 14.61. Calcula ted for  C23H23N ~. C6H3N3OT, %: N 14.73. 

1, 3 -Dibenzy l -2 -benzy l iminobenz imidazo l ine  (Va). A solut ion of 3.13 g (0.01 mole)  of IId and 3 ml (0.025 mole) of 
benzyl  ch lor ide  in 20 ml  of cumene was bo i led  for  10 hr.  After  cooling,  the p r e c i p i t a t e  was f i l t e r e d  off and washed 
with benzene and e ther ,  a f te r  which it was d i s so lved  in ethanol and t r e a t e d  with a lkal i .  This  gave c o l o r l e s s  c r y s t a l s  of 
Va with mp  101-102 ~ C (from ethanol). Yield 2.25 g (55%). UV spec t rum (in methanol)  : hmax 286 nm; log e 4.10. 
Hydroch lor ide ,  Mp 238-239 ~ C (from ethanol).  F r o m  the brown r e s idue  obtained af ter  the d i s t i l l a t ion  of the cumene 
0.6 g (15%) of 2 - d i b e n z y l a m i n o - l - b e n z y l - b e n z i m i d a z o l e  was i so la ted  ch roma tog raph ica l ly  as d e s c r i b e d  above. A 
mix tu re  with an authentic sample  gave no d e p r e s s i o n  of the mel t ing  point (101-102 ~ C), while with the imine  Va a 
cons ide rab le  d e p r e s s i o n  was observed.  

3 - B e n z y l - 2 - b e n z y l t m i n o - l - e t h y l b e n z i m i d a z o l i n e  (Vb). This  was obtained in a manner  s i m i l a r  to Va. Yel lowish 
oil which was pur i f i ed  ch roma tog raph i ca l l y  (A1203 with pe t ro l eum e the r  as  eluent) or  v ia  the hydroch lo r ide  [mp 
222-223 ~ C (from ethanol with the addit ion of ether)] .  UV spec t rum (in methanol)  : kmax 286 nm; log e 3.92. Compound 
IIlb was obtained as  a by -p roduc t  (yield 12%) (see table) .  
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