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Indoles reac t  with a roma t i c  aldehydes to form di indolylmethane de r iva t ives .  

It is  known [1] that Schiff bases  read i ly  form addition products  with e na mi ne s .  Indole, whoso c h e m -  
ica l  behavior  is  somewhat  r e m i n i s c e n t  of enamines ,  also reac t s  with Schiff bases .  It r eac t s  with al iphatic  
a ld imines  to form 3 -aminomethy l  der iva t ivos  of indole,  which are  convenient  s t a r t ing  compounds for the 
syn thes i s  of var ious  compounds of the indole s e r i e s .  

We have shown that a roma t i c  a ld imines  r eac t  with indole to form diIndolylmethane de r iva t ives .  The 
reac t ion  proceeds on prolonged ref luxing of the components  in toluene or at 20~ in acetic acid.  The ex-  
pected aminomethyl indoles  a re  poss ib ly  formed in the f i r s t  stage of the react ion but subsequent ly  r eac t  
with a second molecuIe  of indole and a re  conver ted  to d i indolylmethane  der iva t ives :  
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137[C,TH3oN~ 
192]C2~H2zNz 
248 C2sH2~N~ 
265 CasH26N2 
106 C2aHIsN2 
226 C29H32N20 

888 60 55188, 60 56J 1495 1470i100 
85,8 6,2 8,0 85,7 6,3 8,01 16,10, 14851 50 

186,9 65 8,1 85,7 6,3 8,0]3400, 1610, 1490] 66 
88,8 5,7 5,6 88,6 5,5 5,9 3420, 1600 56 
85,5 6,0 8,7 85,7 5,6 8,7 / 3410, 1610, 1490 63 
79,2 7,1 -- 79,t 7,31 --/1620' 1580, 1490 / 82 

* The IR spec t ra  of KBr pellets  were r ecorded  with a UR-10 spec-  
t ropho tomete r .  
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Compot~ds  of th is  type a r e  f o r m e d  in a p p r e c i a b l e  quant i t ies  on in t roduct ion  of indole  and i ts  homologs  
into the  Mannich r eac t ion ,  and the i r  y ie lds  i n c r e a s e  as  the t e m p e r a t u r e  at which the r e a c t i o n  is  c a r r i e d  out 
is  r a i s e d  [3]. The fo rma t ion  of d i indo ly lmethane  d e r i v a t i v e s  in the r e a c t i o n  of Schiff  b a s e s  with indole  and 
i ts  homologs  is  independent  of the t e m p e r a t u r e  at  which the r eac t i on  is  c a r r i e d  out, s ince  we obta ined the 
s a m e  compounds  when the r eac t i on  was run at  20 ~ (in ace t i c  acid) or  at -50  ~ (in e t h e r - a c e t i c  ac id) ,  which 
ind ica tes  the p a r t i c u l a r l y  high in s t ab i l i t y  of the i n t e r m e d i a t e  aminomethy l  d e r i v a t i v e s .  

The s t r u c t u r e s  of the addit ion products  were  p roved  by the fact  that  the s a m e  d i indo ly lmethane  d e r i v a -  
t ive  is  obta ined on r eac t i on  of indole  with va r i ous  ant is  of the s a m e  a ldehyde .  The s t r u c t u r e s  w e r e  con-  
f i r m e d  by IR s p e c t r o s c o p y .  The p u r i t i e s  of t he  add i t ion  produc ts  we re  p roved  by c h r o m a t o g r a p h y  in a thin 
l a y e r  of a luminum oxide in va r ious  so lvent  s y s t e m s .  

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

Di(3- indolyl )  (p -d ime thy laminopheny l )me thane .  A solut ion of 1.12 g (0.005 mole)  of p - d i m e t h y l a m i n o -  
benza lan i l ine  in 10 ml  of ace t i c  ac id  was added s lowly  with s t i r r i n g  to a solut ion of 1.1 7 g (0.01 mole)  of 
indole  in 5 ml  of ace t i c  ac id ,  and the m i x t u r e  was a l lowed to s tand at  20 ~ for  12 h. The c r y s t a l l i n e  p r e c i p i -  
ta te  was r e m o v e d  by f i l t r a t ion  and r e c r y s t a l l i z e d  f rom a lcohol  or  f rom b e n z e n e - p e t r o l e u m  e the r  to give 
1.8 g (100%) of a p roduc t  with mp  203 ~ Found %: C 82.2; H 6.5; N 11.2. C25H23N 3. Ca lcu la t ed  %: C 82.2; 
H 6.3; N 11.5.  IR s p e c t r u m  (UR-10, KBr  pe l le t ) :  3400 (NH), 1610 and 1480 c m  -1 (indole r ing  C - C )  [4]. 

The s a m e  compound was obta ined in 67qc y ie ld  under  s i m i l a r  condi t ions  f rom indole and N - ( p - d i m e t h y l -  
a m i n o b e n z a l ) - p - t o l u i d i n e .  The i r  mel t ing  points ,  IR s p e c t r a ,  and Rf  va lues  ( th in - l aye r  c h r o m a t o g r a p h y  on 
a luminum oxide) w e r e  iden t i ca l .  

Bis  ( 1 -me thy l -3 - i ndo ly l ) (p -d ime thy l aminophe ny l )me tha ne .  This  was obta ined as  d e s c r i b e d  in the p r e -  
ceding example  by the r e a c t i o n  of 1 -me thy l indo le  and p - d i m e t h y l a m i n o b e n z a l a n i l i n e  (61~c yield)  of N - ( p - d i -  
m e t h y l a m i n o b e n z a l ) - p - t o l u i d i n e  (20% yie ld)  and had mp 217 ~ Found %: C 83.0; H 7.0; N 10.7. C27H27N 3. 
Ca l cu l a t ed  %: C 82.3; H 6.9; N 10.7. IR s p e c t r u m :  1615 and 1480 cm -1 (indole r ing  C - C ) .  

The c h a r a c t e r i s t i c s  of the o the r  compounds  of this  type,  which w e r e  obtained as  d e s c r i b e d  above,  a r e  
p r e s e n t e d  in Table  1. 
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