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XLIX * CONDENSATION OF ARYL-p-BENZOQUINONES 

WITH fl-AMINOCROTONATE ESTERS 

A .  N. G r i n e v ,  G .  M. B o r o d i n a ,  
G.  V .  Y a r o s l a v t s e v a ,  a n d  L .  M. A l e k s e e v a  UDC 547.755:541.67:542.953 

A number  of 2 - m e t h y l - 3 - c a r b e t h o x y - 5 - h y d r o x y - 6 - a r y l i n d o l e  de r iva t ives  were  obtained by 
the condensat ion of a ry l -p -benzoqu inones  with f i -aminocro tona te  e s t e r s  and N - s u b s t i ~ t e d  
~ -aminoc ro tona te  e s t e r s .  The posit ion of the a ry l  subst i tuent  was es tab l i shed  by means  of 
the NMR spec t ra .  

The condensation of p-quinones  with f i -aminocro tona te  e s t e r ,  N-subs t i tu ted /3 -aminocro tona te  e s t e r s ,  
and a c e ~ l a c e t o n e  imines  is one of the mos t  convenient  methods for  the synthes is  of 5-hydroxyindole  de r iv -  
a t ives  [1-3]o The p rob lem of the proof  of the s t r u c t u r e s  of the 5-hydroxyindole  de r iva t ives  obtained by the 
condensation of f l -aminocro tona te  e s t e r ,  and i ts  analogs with u n s y m m e t r i c a l  p-quinones was recen t ly  s i m -  
plif ied by means  of NMR spec t roscopy  [4]. This  not only extends the range  of applicat ion of the method but 
also makes  it poss ib le  to inves t iga te  the p rob l ems  of or ientat ion during the reac t ion  of f i -aminocrotonate  
e s t e r s  with monosubst i tu ted  p-benzoquinones .  

In this pape r  we have studied the reac t ion  of a ry l -p -benzoqu inones  [5,6] with f l -aminocrotonate ,  N- 
me thy l - f i - aminocro tona te ,  and N-benzyl - /3-aminocro tona te  e s t e r s .  

The reac t ion  was c a r r i e d  out under  the conditions desc r ibed  in a pape r  by one of our  c o - w o r k e r s  [3]. 
The reac t ion  yielded 2 - m e t h y l - 3 - c a r b e t h o x y - 5 - h y d r o x y - 6 - a r y l i n d o l e s  (I-VII) in y ie lds  of 11-16 ~0 and con-  
s ide rab le  amounts  of dark  r e s inous  products~ 

O~ /:.~ HC-- cOOC2H 5 HO~ ~ /COOC2H 5 

A , - / ~ o  .~ / \ c~  3 A,-/<""./%~Y\C N,~ 
R I -VI I  R 

Methylation of 5-hydroxyindoles  I, III, and IV with dimethyl  sulfate  gave 5-methoxy de r iva t ives  VIII-  
X. The a ry l  subst i t ient  in the 5-hydroxyindoles  I -VII  is in the 6-posi t ion,  as  es tab l i shed  by means  of the 
NMR spec t r a .  The NMR s pec t r a  of I -VII  contain two dis t inct  s inglets ,  which should be a sc r i bed  to the in- 
dole r ing pro tons ,  in addition to proton s ignals  f r o m  the a ry l  subst i tuents .  Singlets can occur  only when 
these  protons  a r e  in the 4 and 7 posi t ions .  The chemica l  shifts  of the protons in the 4 and 7 posi t ions  of 
the indole r ing  a r e  p resen ted  in Table  2. 

In connection with the fac t  that  the C-4 proton is found at weaker  field r e l a t ive  to the C-7 proton of 
i~dole i t se l f  [7], we ass igned  the weak-f ie ld  s ignals  obse rved  during invest igat ion of I -VII  to the protons 
in the 4 posit ion,  while the s ignals  obse rved  at  s t r onge r  field were  ass igned to the protons  in the 7 posit ion. 
The substant ia t ion of this  a s s i g n m e n t  is apparen t  when the spec t r a  of I, III, and IV a r e  compa red  with the 

*See [8] for  Communicat ion XLVIII. 
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spec t r a  of the cor responding  5-methoxyindoles  (VIII, IX, and X). Rep lacement  of the hydroxyl  group by a 
methoxy r e s u l t s  in a shift  of the weak-f ie ld  signal ,  which is na tura l  if the weak-f ie ld  signal belongs to the 
C-4 proton in the ortho posit ion with r e s p e c t  to the group  being rep laced .  

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

2- M e t h y l - 3 - c a r b e t h o x y - 5 - h y d r o x y - 6 - a r y l i n d o l e s  (I-VII). A solution of 0.05 mole  of f i -aminocrotonate  
e s t e r  in 100 ml  of d ichloroethane was added to 0.05 mole  of the arylquinone.  The solution was heated to the 
boiling point, and three  four ths  of the vo lume of solvent  was r emoved  by dist i l lat ion.  The r e s idue  was 
cooled and al lowed to stand overnight .  The resul t ing  c r y s t a l s  were  f i l te red  and washed with e ther .  The 
data for  I -VII  a r e  p resen ted  in Table  1. 

2 - M e t h y l - 3 - c a r b e t h o x y - 5 - m e t h o x y - 6 - a r y l i n d o l e s  (VIII-X). Sodium hydroxide [20 ml  (2 N)] was added 
to a solution of 0.01 mole  of 5 -hydroxy-6 -a ry l indo le  in 30 ml of dioxane, and the reac t ion  mix tu re  was 
s t i r r e d  at  r o o m  t e m p e r a t u r e  for  40 min with 0.02 mole  of dimethyl  sulfate.  The resu l t ing  prec ip i ta te  was 
f i l t e red  and washed with water .  The data for  VII I -X a r e  p resen ted  in Table  1. 

2. 
3o 
4. 
5. 
6. 
7. 
8. 
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