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It  is well  known that  N,N-disubst i tu ted a roma t i c  amines  a re  fo rmed  by the reac t ion  of 2 - m e t h y l -  
py ry l ium sa l t s  with secondary  am i nes  [1, 2]. We have shown that indoline also en te r s  into this reac t ion  to 
f o r m  N-ary l indol ines  that  a r e  difficult to synthesize  by other  paths .  The reac t ion  p roceeds  by 2-h r e f lux -  
ing of a mix tu re  of 1 mole  of 2 -m e t hy l py ry l i um salt  with 2 moles  of indoline in benzene with s t i r r ing  and 
subsequent  r e m o v a l  of the solvent and c rys ta l l i za t ion  of the product  f r o m  acetone.  We have isolated the 
p roduc t s  of the reac t ion  of indoline with 2 -me thy l -4 ,6 -d ipheny l - ,  2 -me thy l -4 ,6 -d i (p - to ly l ) - ,  and 2 - m e t h y l -  
4,6-di(c~-thienyl)pyryl ium p e r c h l o r a t e s  (Table 1). The IR spec t r a  of these  compounds contain all the g a m m a  
f requenc ies  of the benzene r ing,  but the intense absorpt ion  band of the NH group,  which appea r s  at 3400 
cm -i  in the s p e c t r u m  of the s ta r t ing  indoline, is absent .  The cor responding  N-ary l indoles  can be obtained 
by dehydrogenat ion of these  compounds.  F o r  example ,  N-(3,5-diphenylphenyI)indole with mp 144-146 ° was 
obtained in 57% yield by dehydrogenat ion of diphenyl der iva t ive  I with chloroanil ine in xylene.  Found %: 
C 89.95; H 5.38; N 4.05. C26HigN. Calculated %: C 89.91; H 5.47; N 4.03. 

P roduc t s  of r eac t ion  of indoline with 2 ,4 ,6 - t r ime thy l -  and 2 -me thy l -4 ,6 -d i (p -an i sy l )py ry l ium p e r -  
ch lo ra t e s  could not,  however ,  be obtained.  It is l ikely that in the 2 posi t ion of the py ry l ium ring of  these  
sa l t s  the n e c e s s a r y  "concent ra t ion"  of pos i t ive  charge  sufficient for  a t tack by a base  of such s t rength  as  
indoline is not c rea t ed ,  for  it is p r e c i s e l y  this posi t ion that  is n e c e s s a r y  for  subsequent eycl izat ion.  

Indoline r e a c t s  d i f ferent ly  with a lkoxypyryl ium sal ts .  F o r  example ,  it f o r m s  2 ,6 -d ime thy l -4 - (1 -  
indol inyl)pyryl ium p e r c h l o r a t e  with mp 247 ° in 92% yield on reac t ion  with 2 ,6 -d ime thy l -4 -me thoxypyry l ium 
p e r c h l o r a t e .  The IR s p e c t r u m  of this  compound does not contain absorpt ion  bands f r o m  carbonyl  and s ec -  
ondary  amino groups  but does contain the absorp t ion  bands of the C10[ anion at 1100 cm - i  and of the C ---- C 
group at 1660 cm - i .  This  sal t  is  conver ted  to 2 ,6-d imethyl -4- (1- indol inyl )pyr id ine  (IV) by refluxing with 
excess  ammonium carbonate  in alcohol o r  exces s  ammonium ace ta te  in acet ic  acid. The IR spec t rum does 
not contain absorp t ion  bands of secondary  amino and carbonyl  groups  but does contain a band at 1590 cm - i  

TABLE 1. 
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Comp. R 

I Phenyl 
II p-Tolyl . 

Ill a-Th~enyl 
IV Methyl 

CH 
CH 
? 

I 
Empirical 

mp formula 

171--172 C~6H2tN 
156--158 , C~aH25N 
146--148 C2~H17NS2 

I17 CIsH~sN2 

N,% 

found I calc. 

4,03 4,20 
3,53 3,73 
3,78 3,90 

12,31 12,.50 
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