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The method of synthesizing condensed imidazo-heterocyclic systems has been extended to 
the production of N-benzylideneaminoimidazo[1,2-a]imidazoles (VI, VII), the successive 
hydrolysis and treatment with nitrous acid of which has enabled N-substituted imidazo[1,2-a]- 
imidazoles to be obtained. A by-productofthe synthesis is 1,2-dibenzylideneamino-4-phenyl- 
5-n-propylimidazole (VIII), the condensation of the reduction product of which with isatin 
leads to a tetracyclic system. 

The' most promising way of synthesizing imidazo-heterocyclic systems is a method [1] consisting in 
the condensation of a 2-amino-hetorocycle with c~-halogeno carbonyl compounds. 

This method has been used for the synthesis of imidazo[1,2-a]pyridine [2], imidazo[1,2-a]imidazole 
[3], and other systems.  

We have investigated the possibility of cyclizing 2-amino-l-benzylideneaminoimidazoles with ~- 
bromovalerophenone (I). The reaction of (1) with 2-amino-l-benzylideneamino-4-phenylimidazole (IV) in 
dimethylformamidc in the presence of sodium bicarbonate gave 1-benzylideneamino-3,6-diphenyl-5-n- 
prepylimidazo [1,2 -a]imidazole (VI). 

It is known [4] that the reaction of benzaldehyde amidinohydrazone (III) with aryl bromomethyl ketones 
forms 2-amino-l-benzylideneaminoimidazoles, the hydrolysis or reduction of which leads to 1,2-diamino- 
imidazoles. The reaction of (I) with (Ill) gave 1-benzylideneamino-3,6-diphenyl-2,5-di-n-propylimidazo- 
[1,2-a]imidazole (VII). As aby-product of this reaction we isolated 1,2-dibenzylideneamino-4-phenyl-5-n- 
propylimidazole (VIII). Initially, apparently, 2-amino-l-benzylideneamino-4-phenyl-5-n-propylimidazole 
(V) is produced, as in the formation of (IV) from (II) and (III) [4]. However, under the conditions used, (V) 
reacts with a second molecule of (1) and the benzaldehyde liberated by the partial hydrolysis of (III) form- 
ing (VII) and (VIH), respectively. 
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The PMR, ]IR, and UV s p e c t r a  of (VI) and (VII) show that  they have s i m i l a r  s t r u c t u r e s .  

The PMR s p e c t r a  of (VI) and (VII) each  have,  in addition to the s ignals  c h a r a c t e r i s t i c  for  phenyl and 
alkyl p ro tons ,  a s t rong  signal  of the proton of an azomethine group.  The IR s p e c t r a  of (VI) and (VII) lack 
the absorpt ion  bands c h a r a c t e r i s t i c  for  CO and NH 2 groups ,  which shows the c losure  of the second imid-  
azole r ing .  The IR s p e c t r a  of (VI) and (VII) (Table 2) show absorpt ion m a x i m a  at  245, 290, and 345 nm.  

The acid hydro lys i s  of (VII) gave 1 -amino-3 ,6 -d ipheny l -2 ,5 -d i -n -p ropy l imidazo [1 ,2 -a ] imidazo le  (IX), 
the reac t ion  of which with n i t rous  acid led to 3 , 6 -d ipheny l -2 , 5 -d i -n -p ropy l - lH- imidazo [1 , 2 - a ] im idaz o l e  (X). 
The IR s p e c t r u m  of (X) has  the absorpt ion  m a x i m u m  at  3470 cm -1 that  is c h a r a c t e r i s t i c  for  an NH group.  
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Compound (VIII) was reduced  by hydrazine hydrate  in ethylene glycol to 1 , 2 - d i a m i n o - 4 - p h e n y l - 5 - n -  
p ropyl imidazole  (XI), which r eac t ed  with isat in  to fo rm the t e t r acyc l i c  s y s t e m  (XII). The individuality of 
(XII) was conf i rmed  by  th in - l aye r  ch romatography ;  however ,  we have not e s tab l i shed  which of the possible  
i s o m e r s  was obtained: 2 - p h e n y l - 3 - n - p r o p y l - 6 H - i m i d a z o  [1',2' :2,3] [1,2,4]triazino [5,6-b]indole (XII-A) or 
2 - p h e n y l - 3 - n - p r o p y l - 1 0 H - i m i d a z o  [1' ,2' :2.3] [1,2,4]triazino [6,5-b]indole (XII-B).  The IR s p e c t r u m  of (XII) 
has  an absorpt ion m a x i m u m  with a fine s t ruc tu re  in the 2 750-3200 cm -1 region which is c h a r a c t e r i s t i c  for  
an assoc ia ted  NH bond. 

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

The UV s p e c t r a  were  taken on an SF-4A ins t rument  in ethanolic solutions with concent ra t ions  of 10 -4- 
10 -5 M at a l aye r  th ickness  of 1 c m .  The IR spec t r a*  were  taken on a UR-20 ins t rument  in ch lo ro fo rm.  
The PMR spec t r a  were  taken on a Var ian  A-60A ins t rument  (60 MHz) in CDC13 with t e t r amethy l s i l ane  as 
in ternal  star~dard. 

The init ial  compounds were  obtained by known methods,  as indicated: benzaldehyde amidinohydrazone 
(lid and 2 - a m i n o - l - b e n z y l i d e n e a m i n o - 4 - p h e n y l i m i d a z o l e  (IV) - [4]; and oz-bromovalerophenone (D - [5]. 

1 -Benzy l ideneamin~  (VI). A mixture  of 4.0 g (16.6 
mmoles )  of (t), 4.35 g (16.6 mmoles)  of (1~), and 1.39 g (16.6 mmoles )  of sodium bicarbonate  in 15 ml  of 
d ime thy l fo rmamide  was boiled with s t i r r ing  for  3 h. The react ion  mix ture  was poured into wate r ,  the 
aqueous l aye r  was s epa ra t ed  off, and the oil was allowed to stand until  it solidified,  a f ter  which it was 
washed  with 10 ml of ethanol,  f i l t e red  off, and dr ied .  The yield of (VI) was 1.34 g (20~). Soluble in ethanol,  
benzene,  and ch lo ro fo rm.  Faint ly  yel lowish needles .  The r e su l t s  of analys is  and the constants  a re  given 
in Table 1. 

_ l -Benzy l ideneamino-3 ,6 -d ipheny l -2 ,5 -d i -n -p ropy l imidazo  [1,2-a]imidazole (VII) and 1 ,2-Dibenzyl -  
. ideneamino-4-phenyl-5-n-propyl imidazole . .  (VIII)_ A mix tu re  of 35.2 g (0.217 mole) of (III) and 35.4 g 
(0.147 mole) of (I) in 30 ml  of d ime thy l fo rmamide  was boiled for  2 h. The prec ip i ta te  that  deposi ted on 
cooling was f i l t e red  off, washed on the f i l te r  with ethanol (3 x 5 ml) and dr ied .  Yield of (VII), 9.7 g (30~c). 
Soluble in ethanol,  benzene,  and ch lo ro fo rm.  Yellow needles .  After  10 days,  the prec ip i ta te  that  had de-  
posi ted f rom the mothe r  solution was f i l te red  off, washed on the f i l t e r  with 5 ml  of ethanot, and dr ied.  Yield 
1.3 g (2.3%) of (VIII). Soluble in ethanol,  benzene ,  and ch lo ro fo rm.  Yellow p r i s m s .  

*We e x p r e s s  our  grat i tude to Yu. S. Ryabokobylko for  taking the IN and PMR spec t r a .  
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TABLE 1. C h a r a c t e r i s t i c s  of the Compounds Obtained 

o 

E 
0 

I 
II 

IIl 
IX 
X 

XI 
XII 

nap, *C (solvent for Empirical 
crystallization) formula 

142,5--143,5 (ethanol)C27H24N4 
176,5--177,0 ( e t h a n o l ]  CsoHaoN4 
137,5--138,5 (ethanol~ C~6H24N4 
218,5--219,5 (ethanol~ C2sH26N4 
143,0--144,0(benzene C2sH2sN3 
140,5--141,5(benzene] C~2H,~N4 
288,0--289,0 (ethanol)i C~oHITN5 

Found, % 

C H N 

79,3 6,2 13,9 
80,3 6,8 12,6 
79,2 6,2 14,4 
77,0 7,3 15,6 
80,4 7,5 12.2 
66,6 7,4 25,9 
73.4 5,3 21,7 

Calculated,  % 

C It 

80,2 6,0 
80,7 6,8 
79,6 6,2 
77,1 7,3 
80,4 7,3 
66,6 7,5 
73,4 5,2 

Yield, 

13,8 20,0 
12,6 30,0 
14,3 2,3 
15,6 95,0 
12,2 45,0 
25,9 61,0 
21,4 79,0 

TABLE 2. UV Spec t ra  of the Substances  Synthesized in Ethanol  

Compound 

Vl 
VII 

VII1 
IX 
X 

XI 
Xll 

Concentration, 
x I0 "5 M 

1,7 
3,6 
6,6 
5,6 

10,0 
1,5 
2,2 

I max' nm (log s ) 

245 (4,58) 290 (4,63) 
245 (3,88) 285 (3,65) 
255 (3,66) 267 (3,68) 
290 (4,13) 
260 (4,00) 390 (3,84) 
282 (4,26) 
275 (4,27) 375 (4,02) 

345 (4,56) 
345 (3,89) 

1-Amino-3 ,6 -d ipheny l -2 ,5 -d i -n -p ropy l imidazo[1 ,2 -a ] imidazo le  (IX). A mix ture  of 4.77 g (0.01 mole) 
of (VH), 17 ml  of ethanol,  17 ml  of hydrochlor ic  acid, and 8 ml  of wa te r  was boiled for  6 h, a f t e r  which it 
was poured  into wa te r  and neu t ra l i zed  with 25~c ammonia .  Yield 3.4 g (95%). Soluble in ethanol,  c h l o r o -  
form,  and acet ic  acid, spa r ing ly  soluble in dilute m i n e r a l  ac ids .  Co lo r l e s s  f ibrous  needles .  

3 , 6 -D iphe ny l -2 ,5 -d i -n -p ropy l - l H- i m i dazo [1 , 2 - a ] im idazo l e  {X). With s t i r r ing  at r oom t e m p e r a t u r e ,  
a solution of 1.8 g of sodium ni t r i te  in 24 ml  of wa t e r  was added to a solution of 6.2 g (17.3 mmoles )  of (IX) 
in 120 ml  of acet ic  acid and 11 m l  of hydrochlor ic  acid.  The mix tu re  was  left  to stand overnight ,  and then 
300 ml  of wa te r  and 30 ml  of 25~ ammonia  were  added. The prec ip i ta te  that  deposi ted was f i l t e red  off, 
washed with wate r ,  and dr ied.  Yield 2.7 g (45%). Soluble in ethanol,  benzene,  ch lo roform,  and acet ic  acid; 
spar ing ly  soluble in dilute m i n e r a l  acids .  Smal l  yellow needles .  

1 , 2 - D i a m i n o - 5 - n - p r o p y l - 4 - p h e n y l i m i d a z o l e  (XI). A mix tu re  of 14.0 g (36.6 mmoles )  of (VIII), 20 ml  
of hydraz ine  hydra te ,  and 60 ml  of ethylene glycol  was boi led for  2 h, a f te r  which it was  poured into wa te r .  
The p rec ip i t a te  that  deposi ted was f i l t e red  off, washed with wate r ,  and dr ied .  Yield 4.7 g (61%). Soluble 
in ethanol,  benzene ,  ch lo ro fo rm,  and dilute m i n e r a l  ac ids .  Co lo r l e s s  f ibrous  needles .  

2 - P h e n y l - 3 - n - p r o p y l - 6 H - i m i d a z o  [1' ,2' :2,3][1,2,4]triazino [5,6-b]indole or  2 - P h e n Y l - 3 - n - p r o p y l - 1 0 H -  
imidazo[ l ' ,2 ' :2 ,3] [1 ,2 ,4] t r iaz ino[6 ,5-b] indole  (XII). A mix ture  of 1.25 g (5.8 mmoles )  of (XI) and 0.85 g 
(5.8 mmoles )  of i sa t in  in 25 ml  of benzene was  boi led for  2 h .  The prec ip i ta te  that  deposi ted on cooling 
was f i l t e red  off and dr ied .  Yield 1.5 g (79%). Soluble in ethanol and ch lo ro fo rm;  spar ing ly  soluble in dilute 
m i n e r a l  ac ids .  Red f ibrous  need les .  The th in - l aye r  ch roma tog raphy  of (XII) was p e r f o r m e d  on a lumina of 
act ivi ty  grade  II, ch lo ro fo rm,  benzene,  and carbon  t e t rach lo r ide  being used  as the mobile  phase .  The 

. ch roma tog raphy  showed that  an individual t e t r acyc l i c  s y s t e m  had been obtained and not a mix tu re  of i s o m e r s .  
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