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THE CONDENSATION OF 2-AMINOINDOLES WITH ALDEHYDES 

R .  S. S a g i t u l l i n ,  A .  N.  K o s t ,  
E. D. M a t v e e v a ,  a n d  N.  I .  N e m u d r o v a  

UDC 547.759.3:542.953.4 

It has  been found that the condensat ion of 1 -a lky l -2 -amino indo le s  with aldehydes f o r m s  the 
p rev ious ly  unknown polycondensed he te rocyc l ic  s y s t e m  di indolo[2 ,3-b :3 ' ,2 ' -e ]pyr id ine .  

We have shown p rev ious ly  [1, 2] that the reac t ion  of 1 -a lky l -2 -amino indo les  with f l -d iketones  f o r m s  
a - c a r b o l i n e s .  Continuing a study of the r eac t ions  of 2 -aminoindoles  with carbonyl  compounds,  we have 
found that 2 - a m i n o - l - m e t h y l i n d o l e  r e a c t s  with benzaldehyde at r o o m  t e m p e r a t u r e  in ethanolic caus t ic  pot-  
ash  solution to f o r m  a co lo r l e s s  c rys ta l l ine  substance  with mp 288-290~ F r o m  its e l e m e n t a r y  analys is  
and m o l e c u l a r  weight (361), found by m a s s  s p e c t r o m e t r y ,  this  substance  has  the e m p i r i c a l  fo rmula  C25H 19N3, 
which c o r r e s p o n d s  to the product  of the condensat ion of two molecu les  of 2 - a m i n o - l - m e t h y l i n d o l e  with one 
molecule  of the aldehyde with the spli t t ing out of one molecule  of ammonia ,  one molecule  of wa te r ,  and two 
a toms  of hydrogen.  It was  shown by means  of N e s s l e r ' s  reagent  that ammonia  is in fact  l i be ra ted  under  
the conditions of the reac t ion  (a specia l  exper iment  showed that the calculated volume of oxygen was ab-  
sorbed  during the p r o c e s s ) .  

The PMR s p e c t r u m  takenin  t r i f l uo roace t i c  acid c h a r a c t e r i z e s  this compound as an a r o m a t i c  s t r u c -  
tu re  with an unreso lved  a r o m a t i c  mul t ip le t  (7.30 ppm).  In the 3.90 ppm region the re  is a s inglet  c o r r e s p o n d -  
ing in in tensi ty  to six pro tons .  This  can be a sc r ibed  to methyl  groups  at tached to the n i t rogen a toms  of 
p y r r o l e  r ings .  Under s i m i l a r  condit ions,  the condensat ion of 2 - a m i n o - l - m e t h y l i n d o l e  with acetaldehyde 
gave a substance  with mp 265-266~ I ts  PMR spec t rum is s i m i l a r  to that of the compound obtained f r o m  
benzaldehyde.  An unreso lved  mult ip le t  with 5 7.25 ppm c o r r e s p o n d s  to a r o m a t i c  p ro tons ,  and in the s t rong-  
field region the re  a re  two s ingle ts  with a I :2 dis t r ibut ion of in tensi t ies  (3.07 and 3.80 ppm).  All th is  p e r -  
mi t s  the s t ruc tu re  of d i indo lo[2 ,3-b :3 ' ,2 ' - e ]pyr id ines  to be adopted for  the compounds obtained,  the f o r m a -  
tion of which can be r e p r e s e n t e d  by the following scheme:  
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Then the singlet  with 5 3.07 ppm for  5,7,12-tr imethylindolo[2,3-b:3T,2T-e]pyridine (I, R = R v = CH3) 
m a y  be ass igned to the methyl  group of the pyridine r ing,  and the singlet  with 5 3.80 ppm to the two methyl  
groups  of the py r ro l e  r ings .  

* F o r  Communicat ion  XVI, see [2]. 
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Fig.  1. UV spec t r a .  1) 12-p -Methoxy-  
pheny l -5 ,7 -d ime thy ld i indo lo [2 ,3 -b :3 ' , 2 ' - e ] -  
pyr idine;  2) 12-p -d imethy laminopheny l -  
5,7-dimethyldi indolo [2,3-b :3 ',2 ' - e  ]pyridine; 
3) 5 ,7-d ibenzyl -12-methyld i indolo  [2,3-b:-  
3 ' ,2 ' - e  ]pyridine; 4) 5 ,7-d ibenzyl -  12-phenyl-  
diindolo [2,3-b :3' ,2 ' - e  ]pyr idine. 

If the substance  C25HigN 3 is r e p r e s e n t e d  by s t ruc tu re  
I (R' = C~H 5, R = CH3), the f ree  ro ta t ion  of the phenyl 
res idue  in posi t ion 12 will be r e s t r i c t e d  (because of the 
propinqui ty  of the pro tons  in posi t ions  1 and 11). This  is 
r e f l ec ted  in the PMR s p e c t r u m  where ,  instead of a singlet ,  
the pro tons  of the C6H 5 group a re  split .  

We have synthes ized a s e r i e s  of 5 ,7 ,12- t r i subs t i -  
tuted d i indo lo[2 ,3-b :3 ' ,2 ' - e ]pyr id ines  (see Table  1), which 
a r e  co lo r l e s s  c rys ta l l ine  subs tances ,  with the exception of 
the 12-p-d imethylaminophenyl  der iva t ive ,  which is yellow. 
The subs tances  a r e  h igh-mel t ing  and spar ingly  soluble in 
organic  solvents ,  and they p o s s e s s  a deep blue f luorescence  
in UV light, apar t  f r o m  compounds containing a ni t ro group.  

Chromatography  in a thin l aye r  of a lumina (activity 
grade  1I) in pure  benzene g ives  R f  va lues  for  all  the sub-  
s tances  of f r o m  0.60 to 0.85. Under these  condit ions,  the 
initial aminoindoles  r e m a i n  at the s t a r t .  

All the compounds have a c h a r a c t e r i s t i c  UV spec t rum 
with two main  absorp t ion  m a x i m a  in the 300 and 370 nm 
region (see Fig.  1 and Table  1). The p r e s e n c e  of va r ious  
subst i tuents  in the phenyl group causes  only v e r y  slight 
changes in the posi t ions  of these max ima .  

The s imi l a r i t y  of the UV spec t r a  fo r  compounds hav-  
ing CH 3 and C6H 5 groups  in posi t ion 12 and the smal l  in-  

f luence of subst i tuents  in the phenyl r ing on the posi t ions  of the absorpt ion  m a x i m a  show a d is turbance  of 
coplanar i ty ,  as  a consequence of which the sextet  of v e l ec t rons  of the benzene ring in 5 ,7 -d imethy l -12-  
phenyld i indolo[2 ,3-b :3 ' ,2 ' -e ]pyr id ine  (I, R '  = C6H5, R = CH3) does not pa r t i c ipa te  in the total  conjugation. 

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

Condensation of 2-Aminoindoles  with Aldehydes.  Caust ic  potash  (2 mmoles ) ,  and then, with heating,  
2 m m o l e s  of a hydrogen halide salt  of a 1-subs t i tu ted  2-aminoindole  were  d issolved in 10 ml of ethanol.  The 
hot solution was t r e a t ed  with 2 m m o l e s  of an aldehyde. The f lask  was filled with iner t  gas  and left  at r oom 
t e m p e r a t u r e  for  12 h. The c r y s t a l s  that  had deposi ted were  f i l t e red  off and washed with ethanol.  Fo r  
pur i f ica t ion ,  the subs tances  we re  d isso lved  in benzene and the solution was  pas sed  through a column (2 x 50 
cm) of a lumina  (activity grade  II), the solvent  was evapora ted  in vacuum,  and the res idue  was r e c r y s t a l l i z e d  
f r o m  benzene or  f r o m  benzene with the addition of ethanol.  

The yields  and constants  of the d i indo lo[2 ,3-b :3 ' ,2 ' - e ]pyr id ines  a re  given in Table  1. 
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