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A b s t r a c t  - 3- lndo lca rba ldehyde  e x i b i t s  i n  O g l i a l o r o  condensat ion d i f f e r e n t  -- 

behav iou r  than 2- furancarbaldehyde and 2- and 3- th iophencarbaldehydes which 

w i t h  s u b s t i t u t e d  a c e t i c  ac ids  g i v e  3 - ( 2 - f u r y l ) ,  3 - ( 2 - t h i e n y l )  and 3-(3- t h i -  

e n y l j - 2 - s u b s t i t u t e d  a c r y l i c  ac ids .  I t  i s  n o t i c e d  t h a t  under  t h e  same r e a c t i o n  

c o n d i t i o n s  t h e  main p roduc t  i n  the  r e a c t i o n  of  s u b s t i t u t e d  a c e t i c  ac ids  w i t h  

3 - lndo lca rba ldehyde  i s  n o t  t h e  corresponding 3-(3-indoly1)-2-substituted 

a c r y l i c  a c i d  b u t  t h e  mixed anhydr ide 2 or  4. 

AS a p a r t  o f  ou r  c o n t i n u i n g  i n t e r e s t  i n  t h e  syn thes is  and pho tochemis t r y  o f  h e t e r o c y c l i c  a c r y l i c  

ac ids1 ,  we t r i e d  t o  syn thes ize  some 3 - ( 3 - i n d o l y 1 ) - 2 - s u b s t i t u t e d  a c r y l i c  ac ids .  Only one a c i d  synthe- 

s i z e d  f rom t h i s  s e r i e s  i s  E-3-(3-indoly1)-2-phenyl~rylic a c i d  syn thes ized  f rom 3- indolcarbaldehyde,  

sodium pheny lace ta te  and sodium a c e t a t e  i n  t h e  presence of a c e t i c  a c i d  anhydr ide.  The y i e l d  was 

2  27% . When t h e  r e a c t i o n  was c a r r i e d  o u t  by t h e  O g l i a l o r o  condensat ion from 3 - indo l i a rba ldehyde  and 

4-methoxyphenylacet ic  a c i d  i n  t h e  presence o f  t r i e t h y l a m i n e  and a c e t i c  a c i d  anhydr ide we ob ta ined  

3-(l-acetyl-3-indolyl)-2-(4-methoxyphenyl)acrylic a c i d  1 i n  t h e  y i e l d  o f  17%.  

H y d r o l y s i s  o f  t h e  a c i d  1 gave t h e  a c i d  2 i n  t h e  y i e l d  o f  1 5 % .  I n  t h e  e t h e r e a l  e x t r a c t s  a f t e r  t r i t u -  

r a t i o n  of t h e  a c i d  - 1 remains t h e  unso lub le  main p roduc t  2 i n  t h e  y i e l d  o f  75%. The anhydr ide w a s  

h y d r o l i z e d  w i t h  s a t u r a t e d  sodium hyd rox ide  s o l u t i o n  by t h e  p ro longed  h e a t i n g  and a f t e r  a c i d i f i c a t i o n  

we ob ta ined  t h e  a c i d  3 i n  t h e  y i e l d  o f  80%. When t h e  r e a c t i o n  was c a r r i e d  o u t  w i t h  methoxyacet ic  

a c i d  and 3 - jndo lca rba ldehyde  under  t h e  same c o n d i t i o n s  t h e  o n l y  p roduc t  was anhydr ide 4 i n  t h e  

y i e l d  o f  80%. 

The s t r u c t u r e  o f  t h e  p roduc t  4 was determined by t h e  p ro longed  h y d r o l y s i s  w i t h  sodium hyd rox ide  

0 3,4 The p roduc t  of t h e  h y d r o l y s i s  was (E)-3-(3-indoly1)-acrylic a c i d  w i t h  mp 195-196 C. 
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Llhen 3 - i n d o l c a r b a l d e h y d e  was p r e v i o u s l y  a c e t y l a t e d  w i t h  a c e t i c  a c i d  a n h y d r i d e  i n  t h e  presence o f  

anhyd rous  sodium a c e t a t e  ( u s u a l l y  t h e  r e a c t i o n  c o n d i t i o n s  f a r  P e r k i n  r e a c t i o n )  by  t h e  method d e s c r i b e d  

5 by  M a j i m a  and Kotake and t h a n  used i n  O g l i a l o r o  condensa t i on  w i t h  p -me thoxypheny lace t i c  a c i d  i t  was  

p o s s i b l e  t o  i s o l a t e  27% o f  a c i d  as t h e  o n l y  p r o d u c t  namely  2 a f t e r  h y d r o l y s i s .  When t h e  r e a c t i o n  

o f  1-acetyl-3-indolcarbaldehyde was c a r r i e d  o u t  w i t h  m e t h o x y a c e t i c  a c i d ,  a f t e r  p r o l o n g e d  h e a t i n g  

t h e  o n l y  p r o d u c t  was 3 - ( 3 - i n d o 1 y l ) - a c r y l i c  a c i d  i n  5% y i e l d  and no t r a c e s  o f  a n h y d r i d e  s t r u c t u r e  4 

c o u l d  b e  d e t e c t e d .  H e a t i n g  a  r e a c t i o n  m i x t u r e  o f  1-acetyl-3-indolcarbaldehyde and p - n i t r o p h e n y l -  

a c e t i c  a c i d  a f t e r  s h o r t  t i m e  gave o n l y  a  l o t  of r e s i n s  

As a c o n c l u s i o n  o f  ou r  i n v e s t i g a t i o n  we can m e n t i o n  t h a t  t h e r e  i s  a d i f f e r e n c e  i n  t h e  b e h a v i o u r  

be tween 3 - i n d o l c a r b a l d e h y d e  and 1-acetyl-3-indolcarbaldehyde as  expec ted  a c c o r d i n g  t o  t h e  l i t e r a t u r e  

6 d a t a  . 
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1-Acetyl-3-indolcarbaldehyde i s  mare r e a c t i v e  t h e n  3 - indo lca rba ldehyde  so t h a t  i t  e x i b i t s  i n  t h e  

O g l i a l o r o  condensat ion t h e  r e a c t i o n  o f  r e s i n i f i c a t i o n  marked ly  even when t h e  r e a c t i o n  t i m e  i s  sho r t -  

ened, so t h e  whole y i e l d  o f  t h e  a c i d  1 i s  o n l y  273. 3 - Indo lca rba ldehyde  r e a c t s  w i t h  mixed anhydride 

t o  g i v e  1, so the  t o t a l  y i e l d  on the  a c i d  1 i s  85%. 

On the  o t h e r  hand, reduced r e a c t i v i t y  o f  3 - i ndo lca rba ldehyde  makes i t  p o s s i b l e  t o  i s o l a t e  mixed 

anhydr ides 1 and 4 which w e r e  n o t  n o t i c e d  when 1-acetyl-3-indolcarbaldehyde was used. T h i s  was not 

1 n o t i c e d  i n  t h e  r e a c t i o n  w i t h  another  h e t e r o c y c l i c  carbaldehydes . p-Methaxyphenyacetic a c i d  and 

methoxyace t i c  a c i d  r e a c t  w i t h  a c e t i c  a c i d  anhydr ide  t o  g i v e  t h e  mixed anhydr ide CH30-C6H4-CH2-CO-0- 

-CO-CH3, namely CH30-CH2-CO-0-CO-CH3 which then  r e a c t s  on t h e  more r e a c t i v e  s i d e  i n  t h e  sence o f  

a l d o l  condensat ion.  

EXPERIMENTAI 

M e l t i n g  p o i n t s  are uncor rec ted .  The i r  spec t ra  were reco rded  on a Perk in-Elmer  Model 257 I n f r a c o r d  

spect rophotometer  i n  K B r  d i s c s .  The uv spec t ra  were taken  an a Perk in-Elmer  124 spect rophotometer  

1  us ing  e t h a n o l i c  s o l u t i o n .  The H nmr spec t ra  were reco rded  on a Var ian  T-60 o r  Joel  J.M.M.-FX 100 FT 

spect rometer  w i t h  t e t r a m e t h y l s i l a n e  as t h e  i n t e r n a l  r e f e r e n c e .  Mass spec t ra  were ob ta ined  w i t h  Varian 

MAT-CH7 spect rometer  o p e r a t i n g  a t  70 eV by d i r e c t  i n s e r t i o n  probe. 

The p r e p a r a t i o n  of  t h e  a c i d  L f r a m  3 - indo lca rba ldehyde  and 4-methoxyphenylacet ic  a c i d  

4-Methoxyphenylacet ic  a c i d  (1 .7  g  0.01 mole)  and 3 - indo lca rba ldehyde  (1 .5  g 0.01 mole) i n  a m i x t u r e  

o f  t r i e t h y l a m i n e  (10 m l )  and a c e t i c  a c i d  anhydr ide  (10 m l )  was heated f o r  24 h a t  b o i l i n g  p o i n t .  

A f t e r  t h e  r e a c t i o n  was ove r ,  t h e  m i x t u r e  was coo led ,ac id i f i ed  w i t h  h y d r o c h l o r i c  a c i d  and e x t r a c t e d  

w i t h  e t h e r .  The o r g a n i c  l a y e r  was washed w i t h  wa te r  and a c i d  1 was  r e e x t r a c t e d  i n t o  10% sodium carbo- 

na te  s o l u t i o n .  The a l k a l i n e  s o l u t i o n  was a c i d i f i e d  w i t h  a c e t i c  a c i d .  The p r e c i p i t a t e  was f i l t e r e d  o f f  

and r e c r y s t a l l i z e d  from methanol.  The y i e l d  was 17b, mp 241-243 OC;  i r  ( K B r ) ;  1610 cm-' (C = C ) ,  

1670 (C = 0  c a r b o x y l i c ) ,  1730 (C = 0  arn id ic) ;  nmr (C03COCD3) 6 2.31 ( s ,  3H, CH3), 3.86 ( s ,  3H, 0CH3), 

6.75 ( s ,  lH ,  C2), 7.01-7.7 (m, 8H, a r o m a t i c ) ,  8.06 ( s ,  lH,  e t h y l e n i c ) .  

H y d r o l y s i s  o f  t h e  a c i d  1 

H y d r o l y s i s  of t h e  a c i d  i (0 .54 g 0.00017 mole)  was c a r r i e d  o u t  by h e a t i n g  i t  w i t h  10% sodium carbo- 

n o t e  s o l u t i o n  and a c i d i f y i n g  the s o l u t i o n .  The a c i d  3 was ob ta inea  i n  t h e  y i e l d  o f  15$, mp 182-184 

OC, ir (KBr) 1600 cm-' (C = C ) ;  1650 (C = 0 ) ;  nmr (CD3COCD3) 3.83 ( s ,  3H, OM3) ,  6.54 (d, 1H, C2, J 

= 3 Hz; 6.94-7.47 (rn, 8H, a r o m a t i c ) ,  7.68 ( d ,  lH,  NH, J = 3 Hz) ;  8.24 ( s ,  lH,  e t h y l e n i c ) ;  10.50 

(5, lH,  COOH). 



I s o l a t i o n  a f  t h e  mixed anhyd r i de  2 

On t h e  e t h e r e a l  l a y e r  a f t e r  e x t r a c t i o n  of t h e  a c i d  1 remains t h e  u n s o l u b l e  main  p r o d u c t  2 i n  t h e  

75% wh i ch  war r e c r y s t a l l i z e d  f r o m  methano l .  Mp 195-197 OC; i r  (KBr) 1600 cm-' (C=C), 1720 (C.0 a m i d i c )  

1770 (C=O a n h y d r i d i c ) ;  nmr (CD3COC03) 2 .17  ( 8 ,  3H, CH3), 2.22 ( s ,  3H, CH3), 3.85 ( r ,  3H, 0CH3), 6 .46  

( 5 ,  lH,  C2), 6.97-8.04 (m IOH, a r o m a t i c  + e t h y l e n i c ) ;  m/e 377 (M ' ) ,  335 (80 ) ,  293 ( l o o ) ,  249 ( 7 5 ) .  

P r e p a r a t i o n  a f  t h e  mixed anhyd r i de  4 

When t h e  reaction was c a r r i e d  o u t  w i t h  3 - i ndo l ca rba ldehyde  (1  .5 g  0 .01  mole)  and me thoxyace t i c  a c i d  

( 1 .8  g  0.02 mole)  under t h e  same r e a c t i o n  c o n d i t i o n s  a s  f o r  t h e  p r e p a r a t i o n  o f  t h e  a c i d  ! t h e r e  w a s  

no t r a c e  o f  t h e  (1-acetyl-3-indoly1)-2-nethoxyacrylic a c i d .  The o n l y  p r o d u c t  i n s o l u b l e  i n  e t h e r  was 

t h e  anhyd r i de  4 i n  t h e  y i e l d  of 8G$, mp 179-180 'c, ir ( K B r )  1600 cm-' (C=C) 1720 (C=0 a m i d i c ) ,  1770 

(C=O a n h y d r i d i c ) ,  nmr (CD3C0C03) 6 2.10 (8,  ZH, CH2) 2 . 3  ( s ,  3H, CH3), 3.86 ( s ,  3H, 0CH3), 6.24 

( 5 ,  lH,  C2),  7.11-8.06 (rn 6H, a roma t i c  + e t h y l e n i c ) .  H y d r o l y s i s  of t h e  anhyd r i de  4 w i t h  s a t u r a t e d  

sodium hyd rox ide  s o l u t i o n  gave (E)-3-(3-indoly1)acrylir a c i d .  

P r e p a r a t i o n  o f  t h e  a c i d  1 f roni  1-acetyl-3-indolcarbaldehyde and 4-methaxypheny lacet ic  a c i d  

A m i x t u r e  of 1-acetyl-3-indolcarbaldehyde (1 .45 g 0.008 mole)  and  4-methoxypheny lacet ic  a c i d  ( 1 .7  g  

0.01 mole) i n  t r i e t h y l a m i n e  (10 m l )  and a c e t i c  a c i d  anhyd r i de  (10 mil) was heated f o r  4 h.  The r e a c t i o n  

m i x t u r e  was t r e a t e d  a s  desc r i bed  above. The y i e l d  o f  t h e  a c i d  was 26%. The i n t e r m e d i a t e  p r o d u c t  2 
was n o t  de tec ted .  

Reac t i on  o f  t h e  1-acetyl -3- indolcarbaldehyde w i t h  me thoxyace t i c  a c i d  

Me thaxyace t i c  a c i d  ( 0 .9  g  0.01 ma le )  and 1-acetyl-3-indolcarbaldehyde (1 .45 g  0.008 mole)  on t r e a t m e n t  

a s  above d u r i n g  24 h gave 3 - i n d o l y l a c r y l i c  a c i d ,  rnp 195 OC i n  t h e  y i e l d  o f  51. There  was no d e t e c t e d  

expected p r o d u c t  2-methoxy-3-(l-acetyl-3-indolyl)acrylic a c i d  
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