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2 -Phenylbenz imidazo le  and i ts  mono and diamino der iva t ives  were  synthes ized in yields up 
to 85% by cyclodehydrat ion of o -aminobenzani l ides  in hydrochlor ic  or  sulfur ic  acid. The IR 
s p e c t r a  of the compounds obtained were  studied, the pr incipal  bands of the s t re tch ing  and de-  
fo rmat ion  v ib ra t ions  of the NH and NH 2 groups were  assigned,  and the p re sence  of a s soc ia tes  
with a hydrogen bond was es tabl ished.  

The knownmethods fo r  the synthes is  of phenytbenzimidazole  and its amino der iva t ives  are  difficult to 
c a r r y  out, lead to low yields  [1-3], or  have r ece ived  v e r y  litt le study [4, 5]. In this connection, we a t tempted  
to synthesize  2-phenylbenzimidazole  and i ts  amino der iva t ives  by cyelodehydrat ion of o-aminobenzani l ines  
in hydrochlor ic  or  sulfur ic  acid. As demons t r a t ed  in the l i t e ra tu re ,  the yields of the products  of this r e a c -  
t ion depend to a cons iderable  extent on the s t r u c t u r e s  of the s ta r t ing  compounds [6, 7]. 

•:HN2 ~ RL-- : / :  ",-, . . . .  f i ~  

H 

I RI=R2=H; II RI~tt, R2=p'NH2; II1 RI=NH2, R2=H ; IV RI=NH2, R2:=m,-NEI ~ 

The synthes is  of 5 (6 ) -amino-2- (m-aminopheny l )benz imidazo le  (IV) has  been studied in g r ea t e s t  detail.  
In p r e l i m i n a r y  exper imen t s ,  it was  es tab l i shed  that  the react ion ra te  has a high t e m p e r a t u r e  coefficient.  
At ~ 100~ the s ta r t Ing  compound is comple te ly  conver ted  a f t e r  10-30 min, and the yield of IV reaches  
80% in both dilute and concent ra ted  acids. 

The hydrochlor ide  of the resu l t ing  IV par t i a l ly  p rec ip i t a t e s  at the boilIng point of the mixture  and 
c rys t a l l i ze s  p rac t i ca l l y  comple te ly  at room t e m p e r a t u r e  f r o m  3-4 N (and higher) concentra t ions  of acid. 
The solubil i ty of the hydrochlor ide  of IV in sul fur ic  acid i nc rea se s  as the concentrat ion of the l a t t e r  In-  
c r e a s e s ,  and all of the sal t  can t he re fo re  be isola ted only f r o m  1-4 N acids.  

2 -Phenylbenz imidazo le  and its monoamino der iva t ives  (I-III) were  obtained in lower  yields  than IV 
by cyclodehydrat ion in 4 N hydrochlor ic  acid (see Table 1); this  is apparent ly  assoc ia ted  with the high ra te  
of hydro lys i s  of mono-  and diaminobenzani l ides .  

The pr inc ipa l  bands in the IR s p e c t r a  of the compounds obtained and the i r  a ss ignment  in accordance  
with the data avai lable  in the l i t e r a tu r e  [8, 9] a re  p re sen ted  in Table 1. One should note that the 6 N - H  
band of the benzimldazole  r ing is found at somewhat  higher  f requencies  as compa red  with the band of unsub-  
s t i tuted benzimidazole  (1620 cm -1 in CH 2 C12 [8]); this  is due to the e l ec t ron -donor  c h a r a c t e r  of the phenyl 
r ing as well  as the effect  of a more  po la r  solvent. 
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TABLE 1. 
Spectra in Acetonitrile) 

Com- 
pound mp, ~ 

I 
II 

III 

IV 

Character is t ics  of the Investigated Compounds (IR 

299--300 65,5 1279" 
240--241 75,1 1278" 
296--296,5 60,3 1280" 

1306" 
257--258 85,0 1281" 

1600 cm -1 region VN-H' cm "i 

1 i 2~N--I ~NH 6NH 2 VG=C Va~NH~I'vsNH~] ~N-tt I 

1630 
1626 
1631 

1635 

1615 (1624") 
1688 (1639") 

1615 (1615") 
1633 (1638") 

1| t 
15903475 
15943461 3369 
1607 3370 15943458T 

] 

3323 3~1 
3326 3240 3323 

3330 3240 

* In KBr pellets. 
The band is diffuse because of the superimposit ion of several  

bands. 

For  the spec t ra  in the solid phase, one also observes a g'roup of bands over a broad region (2600- 
3500 cm-l) ,  which are related to the vibrations of differently associated NH and ik~I 2 groups and were 
previously noted in the spect rum of unsubstituted benzimldazole in the solid state [8]. 

The formation of simple associates  is also confirmed by the certain incresse  in the frequency of the 
NH2 band in the solid phase as compared with a solution in acetonitrile.  It is known that the shift of the NH 2 
bands to higher frequencies due to the formation of hydrogen bonds is proport ional  to the basici ty  of the 
proton anceptor  [10,11]. Since the amine is a s t ronger  base than acetonitrile [12], the N - h y d r o g e n  bond 
becomes s t ronger  on passing f rom the solution to the solid phase; this is reflected in the indicated shift 
of the NH 2 band. 

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

The start ing o-aminobenzanil ides were obtained by catalytic hydrogenation of the corresponding n i t ro -  
benzanilides in ethanol: 2Laminobenzanil ide had mp 149-150 ~ 2' ,4 ' -  diaminobenzanilide had mp 199-200 ~ 
2 ' ,4-diaminobenzanil ide had mp 176.5-177.5 ~ and 2 ' ,4 ' ,3- t r iaminobenzani l ide  had mp 189-190 ~ 

5(6)-Amino-2-(m-aminophenyl)benzimidazole  (IV). A mixture of 24.2 g (0.1 mole) of 2 ' , 4 ' , 3 - t r i amino -  
benzanilide and 250 ml of 4 N hydrochlor ic  acid or 500 ml of 2 N sulfuric acid was heated to the boiling point 
and cooled after  30 rain. The precipi tated salt of IV was removed by fil tration and neutral ized to pH 8-8.5 
with 4 N sodium hydroxide solution. The precipi tated IV was washed with water  and dried at 102-105 ~ and 
then at 150 ~ to remove the water  of crystal l izat ion.  This procedure gave 19 g (85%) of IV with mp 257-258 ~ 
(from aqueous alcohol). 

Compounds I- I I I  were s imi lar ly  obtained. 

Samples of I-IV were recrys ta l l i zed  f rom aqueous alcohol to r eco rd  the IR spectra.  The IR spectra  
of KBr pellets and acetonitrile solutions were recorded  with a UR-20 spec t rophotometer .  
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