
CHEMISTRY OF HETEROCYCLIC COMPOUNDS 79 

STUDIES IN THE QUINONE F I E L D  

XLI. Syn thes i s  of D e r i v a t i v e s  of 1 - B e n z y l - 5 - h y d r o x y i n d o l e *  

A. N. Gr inev  and K. A. Sklobovski i  

K h i m i y a  G e t e r o t s i k i i c h e s k i k h  Soedineni i ,  Vol.  5, No. 1, pp. 100-102 ,  1969 

UDC 547.755.07:542,953:541.69 

The condensat ion of p -benzoquinone  with substi tuted N-benzyl- /g-  
aminoc ro ton ic  esters has been studied,  A series of der iva t ives  of 1-  

b e n z y l - 5 - h y d r o x y i n d o l e  con ta in ing  various substituents in the benzene  

nucleus of the benzy l  r ad i ca l  has been obtained.  

The condensa t ion  of quinones  with f l - a m i n o c r o t o n i c  
e s t e r s  i s  the m o s t  e f fec t ive  method  fo r  the s y n t h e s i s  
of d e r i v a t i v e s  of 5 - h y d r o x y i n d o l e .  This  r eac t ion ,  
which has  been  deve loped  in  r e c e n t  y e a r s  by one of 
us t oge the r  with his  c o - w o r k e r s  [1], has  enab led  a 
l a r g e  n u m b e r  of compounds  p o s s e s s i n g  high b io log i ca l  
ac t iv i ty  to be ob ta ined  [2]. F u r t h e r m o r e ,  in one of 
our  i n v e s t i g a t i o n s  [3] th is  r e a c t i o n  was used  in an 
o r i g i n a l  s y n t h e s i s  of the p r e p a r a t i o n  BAS, which i s  
of c o n s i d e r a b l e  i n t e r e s t  as  a s e ro ton in  an tagon i s t  
[4--61. 

In the present paper the condensation of p-benzo- 

quinone with substituted N-benzyl-fi-aminoerotonic 
esters containing various substituents in the benzene 

nucleus of the benzyl radical, which leads to the 

formation of l-benzyl-3-ethoxyearbonyl-5-hydroxy-2- 

methylindoles (I-VII) is studied. The substitutedN- 

benzyl-f?-aminoerotonic esters obtained from aeeto- 

acetic ester and nuclear-substituted benzylamines 
[7-9] were not subjected to purification. The l-benzyl- 

3-ethoxycarbonyl- 5-hydroxy- 2-methylindole deriva- 

tives (I-VII) were converted by the action of dimethyl 

sulfate in alkaline solution into the corresponding 

methoxy derivatives (VIII-XIV). The latter are stable 
to hydrolysis under the usual conditions. By saponify- 

ing the ethoxycarbonyl group in some of them by fusion 

with an exeess of caustie soda at 180-220 ~ C, a num- 

*For  p a r t  XL,  s ee  [1]. 

b e r  of i n d o l e - 3 - e a r b o x y i i c  ac ids  (XV-XIX) have been 
obta ined.  
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XV -XIX CH2--Ar 

I, VIII, XV Ar=p-CHsCsH4i 

Ii, IX, XVI Ar-o-CHsOC6H4; 

111, X, XVII Ar=p-CHaOCsH4; 

IV, Xl Ar=p-BrC6H4; 

V, Xll Ar=p-NO2C6H4; 

VI, Xll l ,  XVIII Ar-2',4'-(CHB)2C6Ha; 

Vll, XIV, XIX Ar=3',4t-(CHaO)2CGHa 

EXPERIMENTAL 

8- Ethoxyearbonyl- 5-hydroxy-2-methyl-l-(p-methylbenzyl)indele. 
(I). A mix tu re  of 24.2 g (0.2 mo le )  of p - m e t h y l b e n z y l a m i n e ,  26 g 

(0.2 mo le )  of a c e t o a e e t i c  ester,  and one drop of concent ra ted  hydro- 

ch lor ic  ac id  was hea ted  in the water  bath for 1 hr and t rea ted  with 

80 m l  of dich loroe thane ,  and the water  l ibe ra ted  was d is t i l l ed  off in 

.the form of the azeotropie  mix tu re  wi th  d ichloroe thane  (60 ml ) .  

After 2 5 - 3 0  m i n ,  a solut ion of 20.4 g of p -benzoquinone  in 220 m l  
of d ichloroe thane  was added to the reac t ion  mix tu re  without  the 

cessat ion of the d i s t i l l a t ion  of the azeot ropic  mix tu re  (a to ta l  of 2 3 0 -  

250 m l  was d is t i l l ed  off). The reac t ion  mix tu re  was left  overnight  and 

the p r ec ip i t a t e  was f i l te red  off and washed with me thano l ,  Yield 
13.8 g (22%), mp 231 -233  ~ C (from a mix tu re  of e thyl  a c e t a t e  and 
dioxane) ,  Found, %: C 74.11, q4.41; H 6.62. 6.87. Ca lcu la t ed  for 

C20H21NOs, %" C 74,28; H 6,55. Compounds K-VII  were ob ta ined  

s imi l a r l y  (Tab le  1). 

Tab le  1 

D e r i v a t i v e s  of 1 -  B e n z y l -  3- e t h o x y e a r b o n y t - 5 - h y d r o x y -  2- methy l indole  

~g 
3 ~  

II 

IIl  

IV 

V 

VI 

VII 

Mp, ~ (solvent for 
crystallization) 

203---204 
(ethyl acetate) 

214 215 
(dioxane) 

204--206 
(dioxane) 

2 2 2 - - 2 2 4  
(dimethyl- 
formamide) 

236--237 
(dimethyl-  
formamide)  

154 155 
(dioxane) 

Empirical 
formula 

C20HnNO4 

Found, % 

C20H2,NO4 

C19HIaBrNOa 

CzgHIsN205 

C21H2aNOa 

cl-I  
i 4.37 

4,28 

Calculated % 

70.84 I 6,13 
70.721 6.26 

I 
70.82 6,54 - -  70.78', 
70s 6.54 I 

58.82 58 78 
59.04 

4.88 - -  
5,i0 

i 
(54.51 5.23 7.66 64,40i 
64,63 5,25 I 7.85 

I 
i 

74.65 7.091 4,381 74 .75  

74.51 691 4.57 68.27 

68.33 6.47 - -  I 
68.33 6.37 I I 

I c I H N 

70.78 6.26 4.13 

6.26 - -  

4 ,77  - -  

5.12 7,91 

6.87 4,15 

C2~H2aNOs 

i 

6.27 - -  

Yield, 
% 

21 

29 

16 

23 

26 

18 
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Table  2 

D e r i v a t i v e s  of 1 - B e n z y l - 3 - e t h o x y e a r b o n y l - 5 - m e t h o x y - 2 - m e t h y i i n d o l e  

Com- 
pound 

IX 

X 

XI 

XII 

XIII 

XIV 

Mp, ~ (solvent fori 
crystallization) 

105--107 
(isopropanol) 

108--109 
(isopropanol) 

146--148 
(dioxane) 

153--155 
(dioxane) 

114--115 
(ethanol) 

119--121 
(ethanoO 

Empirical 
formula 

Found, % 

3.98 
4.15 

3.63 
3.51 

7.70 
7.90 

3.87 
4.10 

Calculated, % 

C2,H23NO4 

C21H2aNO4 

C2oH2oBrNOe 

C2oH2oN2Os 

C=2H25NO3 

C22H25NOs 

c H 

71.68 6,84 
71.50 6.79 

59.62 5.10 
59.77 5.22 

65.02 5.67 
65.05 5.51 

74.89 7.07 
74.71 7.16 

69.32 6.71 
69.43 6.63 

71.37 6.56 

59.70 5.01 

65.19 5.48 

75.19 7.14 

68.91 6.57 

C H N 

- -  - -  3 . 9 6  

3.48 

7.60 

3.99 

Yield, 
% 

91 

86 

72 

84 

83 

77 

XVI 

XVII 

XVIII 

XIX 

TaMe 3 

Derivatives of l-Benzyl-5-methoxy-2-methyiindole-3-carboxylicAcid 

Mp (decomp~, ~C (soNent for 
crystallization) 

210--213 
(ethyl acetate-dioxane) 

195--197 
(dimethylformamide) 

201--203 
(dioxane) 

179--181 
(dioxane--ethanol) 

Empirical 
formula 

CI9HtgNO4 

C19HIgNO4 

C2oH2,NO3 

C2oH21NO~ 

Found, % Calculated, % 

c H 

70.36 5.73 
70,07 5.69 

70.21 6.01 
70.22 6.05 

74,51 6.86 
74.32 6,72 

67.93 6.28 
67.81 6.29 

70.13 

70.13 

74.27 

67.58 

H 

5.88 

5.88 

6,55 

5.96 

Yield, 
% 

71 

90 

86 

67 
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8- Ethoxyca~bonyl- 6-methoxy-2-m ethyl- 1-(p -mer 
dole (VIII). To a solution of 3.53 g (0.011 mole) of I in a mixture of 
12 ml of 2 N NaOH and 20 hll of dioxane 10-15 minutes after its 
preparation was added 1.5 ml of freshly-distilled dimethyl sulfate, 
and the mixture was stirred at 20 ~ C for 1 hr and poured into 200 ml 
of water. The oil that separated out crystallized on being rubbed 
with a rod. The crystals were filtered off and washed with water. 
Yield 3.27 g (87%o), mp 99-100 ~ C (from dioxaue). Found, %: C74.92, 
74.72; H 6.88, %03. Calculated for C21H2sNOs,%: C74.75; H6.87. 

The other 5-methoxyindoles IX-XIV were obtained similarly 
(Table 2). 

5-Methoxy-2 -methyl-I -(p -m ethylbenzyl)Indole -8-carboxyllc 
acid (XV). To a melt of 6.4 g (0.16 mole) of caustic soda and 1.2 ml 

of water was added 4.42 g (0.013 mole) of VIII. The reaction mix- 

ture was stirred vigorously at 200-220 ~ C for 10-15 rain. The cooled 

melt was dissolved with heating in 70 ml of water, the hot solution 

was filtered, and the filtrate was cooled and acidified with dilute 

hydrochloric acid. Yield 3.63 g (73%); mp 212-214 ~ C (decomp., 

from dioxane). Found, %: N 4.47, 4,42. Calculated for C19HIgNO 3, 
%: N 4.52. 

The other indolecarboxytic acids (XVI-XIX) were obtained simi- 
larly (Table 3). 
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