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Condensat ion of p-benzoquinone with N-a ry l - / 3 - aminoc ro ton i c  e s t e r s  was used to synth-  
e s i ze  N - a r y l - 2 - m e t h y l - 3 - c a r b e t h o x y - 6 - h y d r o x y i n d o l e s ,  aminomethyla t ion  of which gave 
N - a r y l - 2 - m e t h y l - 3 - c  a rbe thoxy-  6-hydr  oxy-  7 -d imethy laminomethy l indo les .  

Cooling of the mix tu re  f rom the reac t ion  of p-benzoquinone with p -ch lo ropheny laminocro ton ic  e s t e r  
in acet ic  acid gives  N - ( p - c h l o r o p h e n y l ) - 2 - m e t h y l - 3 - c a r b e t h o x y - 6 - h y d r o x y i n d o l e  (I) [1], i .e . ,  the reac t ion  
p roceeds  anomalous ly  as c o m p a r e d  with the other  known (up until  now) examples  of the Neni tzescu r e a c -  
tion [2]. 

We have found that  the reac t ion  of p-benzoquinone with/3 - aminoc ro ton ic  e s t e r s  and n i t r o g e n - s u b -  
s t i t u t ed /3 -aminoe ro ton ic  e s t e r s  at 0~ in acet ic  a c i d - d i c h l o r o e t h a n e  leads to de r iva t ives  o f  5 -hydroxy-  or  
6-hydroxyindole .  5-Hydroxyindole  de r iva t ives  (II-III) a re  obtained by the action o f /3 - aminoc ro ton i c  of N- 
me thy l - /3 -aminocro ton ic  e s t e r  on p-benzoquinone.  Under  the s ame  condit ions,  p-benzoquinone and N- 
a ry l - /3 -aminoc ro ton ic  e s t e r s  give 6-hydroxyindole  de r iva t ives  (IV-V) r a t h e r  than the 5-hydroxyindole  
de r iva t ives  that  a re  usua l ly  obtained in the condensat ion (with heating) of p-benzoquinone with N-aryl-/3 - 
aminocro tonic  e s t e r s  [3]. Consequent ly ,  at  0 ~ in the p re sence  of acet ic  acid the d i rec t ion of addition of 
subst i tuted/3 - aminoc ro ton ic  e s t e r s  to the double bond or  to the ca rbony l  group of p-benzoquinone depends 
on the c h a r a c t e r  of the subs t i tuent  a t tached to the n i t rogen of the /3 - aminoc ro ton ic  e s t e r .  6 - H y d r o x y - 7 -  
d imethylaminomethyl indole  de r iva t ives  (VI-VIII) a r e  f o rmed  in the r eac t ion  of 6-hydroxyindole de r iva t ives  
I, IV, and V with b i sd ime thy laminomethane .  
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The s t r u c t u r e s  of the de r iva t ives  obtained were  p roved  by means  of the P1VIR s p e c t r a .  The s p e c t r u m  
of III  contains  (in the weak- f i e ld  region) the doublet  of a 4-H proton (7.5 ppm, J4,6 = 2.5 Hz), a 7-H doublet  
(7.21 ppm,  J7,6 = 9.0 Hz), and a 6-H quar te t  (6.72 ppm,  JG,7 = 9.0 Hz, J~,4 = 2.5 Hz).  The posi t ion of the 
hydroxyl  group at tached to the C(5 ) a tom in III was p roved  by means  of calcula t ion of the chemica l  shifts  
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of the a roma t i c  r ing protons  via an additive scheme [4] and by compar i son  of its PMR spec t rum with the 
s pec t rum of the 5-hydroxy der iva t ive  p rev ious ly  obtained in [5]. A compar i son  of the data f rom the s p e c -  
t r u m  of IV with the s p e c t r u m  of the substance  obtained in [3], in which the hydroxyl  group is at tached to 
the C(5 ) a tom,  and with the r e su l t s  of calculat ion of the chemica l  shif ts  of the protons  showed that  the OH 
group in IV is in the 6 posi t ion.  The signal  at weakes t  field is that of the 4-H proton (7.88 ppm, J4,5 = 9.0 
Hz), and a 5-H quar te t  (J5,4 = 9.0 Hz, J~,7 = 2.5 Hz) and a 7-H doublet  (J7,5 = 2.5 Hz) a re  obse rved  at 6.74 
ppm and 6.38 ppm,  r e spec t ive ly .  The s ignals  of the phenyl r ing are  s i tuated a t  7.26-7.55 ppm.  The spec -  
t r um of V is s i m i l a r .  The p re sence  in the s p e c t r u m  of VII of two doublets with J = 9.0 Hz at 8.01 and 
6.22 ppm proves  that the d imethy laminomethy l  group is in the 7 posi t ion.  Thep ro tons  of the phenyl r ing 
have s ignals  at 7.25-7.70 ppm.  The 4-H doublets in the s p e c t r a  of VI and VIII a re  found at 7.96 and 7,95, 
r e spec t ive ly ,  while the 5-H doublets a re  at  6.67 and 6.75, r e spec t ive ly .  

It  is  in teres t ing  that  the subst i tuent  en te r s  the 5 posit ion of the indole r ing in the bromina t ion  and 
ni t ra t ion of de r iva t ives  of 6 -me thoxy-  and 6-acetoxyindole [6]. The different  or ienta t ions  of the subs t i tu -  
en t s  in bromina t ion  and ni t ra t ion,  on the one hand, and in aminomethyla t ion,  on the other ,  can be explained 
by the fact  that  these p r o c e s s e s  occur  under  di f ferent  conditions: brominat ion  and ni t ra t ion occur  in acidic 
media ,  p robab ly  through a s tep involving protonat ion of the indole ni t rogen atom. while aminomethyla t ion 
p roceeds  in alkaline med ia .  

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

The PMR s pec t r a  were  r eco rded  with S-60 and JNM-4H-100 s p e c t r o m e t e r s  with t e t r amethy l s i l ane  
as the in ternal  s tandard .  

The s p e c t r a  of III and VIII  were  obtained f rom deu te rod imethy l fo rmamide  solut ions,  while the sp ec t r a  
of VI and VII were  obtained f rom deuteroacetone solut ions.  
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* Identical  to the compound obtained by the method in [5]. 
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2-Methy l -3 - ca rbe thoxy -5 -hyd roxy indo l e  (II). A solution of 17.8 g (0.165 mole) of p-benzoquinone in 
!25 ml  of g lac ia l  acet ic  acid was added gradua l ly  a t  0 ~ to a cooled (to 0 ~ solution of 17.25 g (0.15 mole) of 
fl - aminoc ro ton i c  e s t e r  in 20 ml  of d ichloroethane,  a f t e r  which the mix ture  was s t i r r e d  for  another  6 h at  
0 ~ and 12 h at  r o o m  t e m p e r a t u r e .  The prec ip i ta te  was r e m o v e d  by f i l t ra t ion,  washed  with methanol ,  and 
dr ied  to give 8.1 g (25%) of a product  with mp 202-203 ~ ( f rom acetone) .  No mel t ing-poin t  dep res s ion  was 
obse rved  for  a mix ture  of II with a sample  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 i n d o l e  synthes ized  by the 
method in [7]. 

Data on III, IV, and V, which were  s i m i l a r l y  obtained, a re  p r e sen t ed  in Table 1. 

1 - ( p - C M o r o p h e n y l ) - 2 - m e t h y l - 3 - c a r b e t h o x y - 6 - h y d r o x y - 7 - d i m e t h y l a m i n o m e t h y l i n d o l e  (VI). A so lu-  
tion of 4.5 g (0.014 mole) of 1 - ( p - c h l o r o p h e n y l ) - 2 - m e t h y l - 3 - c a r b e t h o x y - 6 - h y d r o x y i n d o l e  [1] and 2.1 g 
(0.021 mole) of b i sd imethy laminomethane  in 14 ml  of absolute dioxane was heated for  2.5 h on a wa te r  
bath.  The solvent  and exces s  b i sd ime thy laminomethane  were  r e m o v e d  in vacuo,  and the res idue  was 
t r e a t ed  with methanol ,  r e m o v e d  by f i l t ra t ion,  and dr ied  to give 5 g (96~c) of a product  with mp 171-172 ~ 
( f rom acetone) .  Found,Z: C 65.1; H 5.8; N 7.3; C1 8.9. C21H23N 2 �9 C103. Calcula tedyc:  C 65.2: H 6.0: N 
7.2 ; C1 9.2. 

Compounds VII and VIII  were  s i m i l a r l y  obtained; see  Table 2 for  data on these  compounds .  
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