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VII. DERIVATIVES OF 3-PHENYL-4-METHYLIMIDAZO[5,1-b]BENZIMIDAZOLE 

AND 3,4-DIMETHYLIMIDA ZO [5,1-b]BE NZIMIDAZOLE 
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In prev ious  pape r s  [1, 3] the synthesis  of a new he te roeyc l ie  sys tem,  i. e., 4H- imidazo[5 ,1-b]benz-  
imidazole  is descr ibed.  In o r d e r  to obtain compounds having potential  an t i tubercular  activity,  we synthe-  
s ized ce r t a in  der iva t ives  of 4-methyl imidazo[5 ,1-b]benzimidazole ,  containing groupings which p romote  tu-  
be r cu l a r s t a t i c  activity,  i. e., th iosemicarbazone ,  thioamide,  and so on. 

Under the conditions descr ibed  for  producing 3 -pheny l -4 -me thy l imidazo [5 ,1 -b ]benz imidazo le - l - a ide -  
hyde [4] f rom 3 ,4-dimethyl imidazo[5 ,1-b]benzimidazole  (II), applicat ion of the Wi l sme i r  reac t ion  gives 3,4- 
d imethy l imidazo[5 ,1 -b]benz imidazo le - l -a ldehyde  (IV). On heating with hydroxylamine hydrochlor ide  in p y r -  
idine, III and IV a re  changed into the cor responding  oximes  (V and VI). On boiling HI and IV with th iosemi -  
ca rbazone  in ethanol in the p r e s e n c e  of acet ic  acid, these compounds give the cor responding  t h i o s e m i c a r b a -  
zones (VII and VIII), r e spec t ive ly .  On heating V and VI with acet ic  anhydride in the p r e s e n c e  of dry sodium 
aceta te ,  the n i t r i les  of 3 -phenyl -4-methyl - ( IX)  and 3 ,4 -d ime thy l imidazo [5 ,1 -b ]benz imidazo le - l - ca rboxy l i c  
acid (X) a re  formed.  The spec t r a  of IX and X c lea r ly  revea l  adsorpt ion bands which a re  cha r ac t e r i s t i c  for  
the CN group (at v =2215 and 2210 cm -1 respec t ive ly) .  No success  was  achieved in obtaining the ni tr i le  IX 
f rom aldehyde III by t rea t ing  the l a t t e r  with hydroxylamine hydrochlor ide  and 98% fo rmic  acid in the p r e s -  
ence of dry  sodium aceta te .  Under these  conditions only the oxime V is formed.  The ni t r i les  IX and X are  
conver ted  into the cor responding  th ioamides  in the usual way, i. e., 
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Compounds I-V,  VII, VIII, IX, and XII were  t e s t e d f o r b a c t e r i o s t a t i c  act ivi ty in re la t ion  to tuberculos is  
m y c o b a c t e r i a  of the human type (s t rain H37Rv* the compound showing the g rea t e s t  tuberculos ta t ic  act ivi ty  
was  compound IV (the min imum tuberculos ta t ic  act ivi ty without s e r u m  was 15 mg /ml ) .  However ,  in t h e p r e s -  
ence of s e r u m  the act ivi ty fell  rapidly.  The remain ing  compounds had s c a r c e l y  any act ivi ty.  

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

3,4-Dimethyl imidazo [5 ,1-b]benzimidazole- l -a ldehyde  (IV). To 28.6 ml  of pur i f ied  and f resh ly  dist i l led 
d imethyl formamide ,  we added 4.9 ml of POC13, cooled in ice and s t i r r e d  at a t e m p e r a t u r e  not exceeding 5 ~ 

* Invest igat ions were  c a r r i e d  out by T. N. Zykov in the Chemotherapy-Sect ion of the Ordzhonikidze,  Al l -  
Union Chemieopharmaceu t i ca l  Sc ien t i f i c -Resea rch  Inst i tute.  
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The solution was s t i r r e d  for  15 min  at  20 ~ cooled to 0 ~ and a solution of 3.68 g r a m s  of II [2] in 28.6 ml  of 
d imethy l fo rmamide  was added, which immedia te ly  p rec ip i t a t ed  a b r i c k - r e d  res idue .  We left  the reac t ion  
mix tu re  for  a few days, f i l te red  off the res idue  (5.53 g) formed,  washed  it with a smal l  quantity of d imethyl -  
f o r m a m i d e  followed by e ther ,  t r ea ted  it with a sa tu ra ted  solution of sodium aceta te ,  d issolved it by heating 
in water ,  and ex t rac ted  the aqueous solution with ch loroform.  Evapora t ion  of the solvent  gave 2.56 g of IV. 
Chloroform ex t rac t ion  of a fu r the r  0.48 g of IV f rom the mo the r  l iquor gave a total of 3.04 g (72%) of IV, in 
the fo rm of light, c innamon needles ,  of mp 178-179 ~ (from benzene).  Found %: C 67.65; H 5.48; N 19.87. 
E m p i r i c a l  fo rmula  C12 HilN30. Calcula ted %: C 67.59; H 5.20; N 19.71. 

Oxime of 3 -Pheny l -4 -me thy l imidazo [5 ,1 -b ]benz imidazo le - l - a ldehyde  (V). A. We heated a mix tu re  of 
0.5 g of III [4], 0.5 g of hydroxylamine hydrochlor ide ,  5 ml  of absolute ethanol,  and 5 ml  of dry pyr idine for  
2 h at ~-'100 ~ evapora ted  off the solvent in vaeuo, washed the res idue with water ,  and f i l te red  it off, to give 
0.53 g of V, a l ight-yel low crys ta l l ine  substance,  mel t ing  point 214-214.5 ~ (deeomp.,  f rom ethanol). The 
yield is quantitative.  Found%: C 69.87; H 4.72; N 18.97. E m p i r i c a l  fo rmula  C17H14N40. Calculated %: 
C 70.33; H 4.86; N 19.30. 

B. We s t i r r e d  a solution of 0.63 g of III, 0.21 g of hydroxylamine hydrochlor ide,  0.33 g of dry sodium 
aceta te ,  and 5.25 ml  of 98% fo rmic  acid for  4 h, left  it for  12 h, whereupon yellow c ry s t a l s  were  deposited.  
We f i l te red  off the c rys t a l s ,  washed  with wa te r  and dried to give 0.52 g (78%) of a substance which fai led to 
give a mel t ing  point depress ion  a f te r  a mixed  mel t ing  point t es t  with V, as p r e p a r e d  by method A. 

Oxime of 3 ,4 -Dimethy l imidazo[5 ,1 -b]benz imidazo le - l -a ldehyde  (VI). Compound VI can be obtained 
f rom IV in a manne r  s i m i l a r  to that used for  obtaining V by method A. The yield is 90%, and the mp 260- 
261.5 ~ (deeomp.,  f rom ethanol). Found %: C 63.30; H 5.35. E m p i r i c a l  fo rmula  C12H12N30. Calcula ted %: 
C 63.14; H 5.30. 

Th iosemica rbazone  of 3 -Pheny l -4 -me thy l imidazo [5 ,1 -b ]benz imidazo le - l - a ldehyde  (VII): We boiled a 
mix tu re  of 0.5 g of III [4], 0.2 g of th iosemiearbaz ide ,  2 ml  of acet ic  acid, and 14 ml  of absolute ethanol for  
3 h. Compound III gradual ly  dissolved,  and a f te r  1 h a res idue  appeared.  When heating was finished, we 
cooled the reac t ion  mix ture ,  f i l t e red  off the res idue ,  and washed  the res idue  f i r s t  with ethanol, and thenwith 
e ther ,  to give 0.61 g (96.5%) of VII, which is a yellow crys ta l l ine  substance of mp 215-216 ~ (decomp.,  f r o m  
acet ic  acid), which is insoluble in w a t e r  and ethanol. FoundS0: C62.31; H 4.50; S 9.13. Empi r i ca l  fo rmula  
C18H16N6S. Calcula ted %: C 62.05; H 4.63; S 9.20. 

Th iosemiea rbazone  of 3 ,4 -Dimethy l imidazo[5 ,1 -b ]benz imidazo le - l - a ldehyde  (VIII). Compound VIII is 
obtained f rom IV s imi l a r ly  to compound VII. The yield is 89.3%, mp 225.5-226 ~ (decomp., f rom methanol) ,  
and is a yellow crys ta l l ine  substance,  soluble in hot acet ic  acid. Found %: C 54.23; H 5.09: N 29.07; S 10.90. 
C13H14N6S. Calcula ted %: C 54.52; H 4.93; N 29.35; S 11.20. 

Nitr i le  of 3 -P heny l -4 -m e t hy l i m i dazo [5 , 1 -b ]benz imidazo l e - l - c a rboxy l i c  Acid (IX). We boiled a m i x -  
ture  of 1.27 g of V, 0.6 g of dry sodium aceta te ,  and 15 ml  of acet ic  anhydride for  2.5 h, evapora ted  off the 
excess  acet ic  anhydride in vacuo, t r i t u ra t ed  the res idue  with cold wate r ,  f i l te red  it off, washed it, and dr ied 
it, to give 1.05 g (88.2%) of IX, mp 192-194 ~ (from acetone).  The substance dissolved on heating in ethanol,  
and gave a n I R  spec t rum (in Vaseline oil) with vC-- N 2215 cm -i .  Found%: C 74.87; H 4.68; N 20.45. E m -  
p i r i ca l  fo rmula  C17H12N4. Calcula ted %- C 74.98; H 4.44; and N 20.58. 

Nitr i le  of 3 ,4 -Dime thy l imidazo[5 ,1 -b ]benz imidazo le - l - ca rboxy l i c  Acid (X): Compound X is obtained 
f rom VI s i m i l a r l y  to IX. The yield is 96.7%, mp 179-179.5 ~ (from benzene and then f rom ethanol). The IR 
spec t rum (in vase l ine  oil) gives v C_= N 2210 em -1. Found %. C 68.90; H 4.98; N 26.41. E m p i r i c a l  fo rmula  
CI2HIoN 4. Calculated %: C 68.55; H 4.80; N 26.65. 

Thioamide of 3-Phenyl-4-methylimidazo[5,1-b]benzimidazole-l-carboxylic Acid (XI). We passed H2S 
through a suspension of 0.5 g of IX in 23 ml of absolute ethanol and 0.32 ml of dry triethylamine for 8 h at 
20-22 ~ the H2S having been previously dried over CaCl 2. Compound IX gradually changed, and a yellow res- 
idue appeared. After cooling, we filtered off this residue and washed it with absolute ethanol, to give 0.56 
g of XI, in the form of light-orange needles, mp 249.5-250.5 ~ (decomp., from acetic acid). The yield is quan- 
titative. Found %: C 66.42; H 4.64; N 18.20; S 10.18. Empirical formula CITHI4N4S. Calculated %: C 66.64; 
H 4.61; N 18.29; S 10.47. 

Thioamide of 3-4-Dimethylimidazo[5,1-b]benzimidazole-l-carboxylic Acid (XII). Compound Xll is 
obtained f rom X s i m i l a r l y  to IX. We p a s s e d  the H2S for  4 h. yield 99%, da rk -o range  needles,  mp 242-244 ~ 
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(decomp. f rom acet ic  acid). Found %: C 59.01; H 5.26; N 23.23; S 13.23. Empir ica l  formula  CI2H12N4S. 
Calculated %: C 58.99; H 4.95; N 22.93; and S 13.13. 
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