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By fusion wi th  potass ium hydroxide,  de r iva t ives  of 1 - a r y l - 3 - e t h o x y -  
c a r b o n y l - 5 - m e t h o x y - 2 - m e r  are conver ted  into the corre-  

sponding indole-3-carboxylic acids.  When the i n d o t e - 3 - e a r b o x y t i c  
ac ids  are hea t ed  to the i r  m e l t i n g  points, they  are r ead i ly  conver ted  

in to  de r iva t ives  of 1 -a ry l indo les  wi th  unsubst i tuted B-positions. A s i m -  

i la r  c y c l e  of conversions has been car r ied  out for 3-e~hoxycarbonyl-  

5 - m e t h o x y - 2 - m e t h y l - l - p h e n y l b e n z o i n d o l e .  The reac t ions  of d e r i w  

a t ives  of 1 - a r y l - 5 - m e t h o x y - 2 - m e t h y l i n d o l e s  ~with fo rmaldehyde  and 
d i m e t h y l a m i n e  hydrochlor ide  g ives  Mannieh  bases. 

In one of our papers  [1] it was shown that der iva-  
tives of 1 -a ry l -3-e thoxycarbonyl -2-methy l -5-hydroxy-  
indoles are widely accessible.  Their  synthesis is read-  
ily car r ied  out by the condensation of p-benzoqutnone 
with acetoacetic es te r  and aromatic amines. On the 
otheI ~ hand, in view of the interest  in derivatives of 
5-hydroxyindole~ which include Dimekarbin and other 
substances with a prolonged hypertensive effect that 
we have obtained [2], a broadening of studies in the 1- 
aryl-5-hydroxyindole ser ies  also deserves  attention. 

~ s 
G 

i Ar=o-CH3CGH~ ; R,=COOC2Hs 
II Ar=p-CH3C~H4 ; R~ COOC:Hs 

Ill  Ar=p-CH3OC~N, ; R= COOC~H6 
IV hr=C~H~; R=COOH " 
V Ar =o-CH~C~H~ ; R=COON 

V] Ar=p..CH3C~H, ; R= COON 
VH Ar=p-CHaOCoH, ; R=COOH 
IX Ar=C~H~ ; R~B 

X Ar=o*CH~C~H~ ; R=H 
XI Ar=p-CH~C6H4 ; R=H 

XII Ar=p*CHaOC~N4 ; R=H 
CH~ j ,  

X1V Ar=C6H~;  R=CH~--N",~ . HC~ 
CH~ 

XV Ar=o-CH~C~H~; ~CH2--N~ ~'Ha'~ - HC! 
- %  CH~ 

XV~ Ar~p-CH~C~H,; ~=CH~--N< CH~, HCI 
CHa 

XVIl Ar~p-CH~O~H,; R=CH~-- , NO| 
CHa 

"r ~ V - ~  

~ - ]  C6H 5 

VIII R=COON 
XIII i g = H  

In the present  work we have studies the hydrolysis  
of O-methyl derivatives of 1-ary l -3-e thoxyearbonyl -  
2-methyl-5-hydroxyindoles .  5-Hydroxyindole deriva-  
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lives are unstable under conditions of alkaline hydrol-  
ysis .  The synthesis of the 1-ary l -3-e thoxycarbonyl -5-  
methoxy-2-methylindoles (I-III) was carr ied  out from 
the corresponding hydroxy derivatives by the action 
on them of dimethyl sulfate in an alkaline medium. The 
hydrolysis  of the methoxy derivatives I - I I I  and also of 
3-ethoxycarbonyl-  5- methoxy-2-methyl-  l-phenylindole 
[3] and 3-e thoxycarbonyl -5-methoxy-2-methy l - l -phe-  
nylbenzoindole [4], which do not undergo hydrolysis  
under the usual conditions, for  example with alcoholic 
alkali, was car r ied  out by fusing them with potassium 
hydroxide. A number of indole-3-carboxylie acids (IV- 
VIi) and benzoindole-3-carboxylic acid (VIII) have been 
obtained in high yield. We have found that when the 
acids IV-VIII  are heated above their melting points 
they readily undergo decarboxylation, being converted 
in almost quantitative yield into the indole derivatives 
IX-XII  and the benzoindole XIII, which have an unoccu- 
pied fl-position. The 1 -a ry l -5 -methoxy-2-methy l in -  
doles IX-XII  that we have obtained are of interest  as 
starting mater ia ls  for the synflmsis of analogs of nat-  
ural  and biologically active substances. The action of 
bis(dimethylamino)methane on the indole derivatives 
IX-XII  under the conditions for the aminomethylation 
of 5-hydroxyindoles in position 4 [5] led to no reaction. 
Reaction with formaldehyde and dimethylamine hydro-  
chloride gave the hydrochlorides of the 1 - a r y l - 5 - m e -  
thoxy- 2-methylgramines  XIV-XVIL 

EXPERIMENTAL 

3 - E t h o x y c a r b o n y l - g - m e t h o x y - 2 - m e t h y l - l - o - t o l y l i n d o l e  (I).  A 

suspension of 46.g g (0.15 mo le )  of 8 - m e t h o x y c a r b o n y l - g - h y d r o x y - 2 -  

m e t h y l - l - o - t o l y l i n d o l e  in 75 ml  of d ioxane  was t rea ted  with 150 m l  

( 0 . 8 m o l e )  of 2 N sodium hydrox ide  and then wi th  41.6 g (0.38 mole )  of 

d i m e t h y l  sul fa te  in one por t ion.  The reac t ion  m i x t u r e  was stirred v igorous-  

ly  for 4 0 - 5 0  rain and was d i lu ted  with 3 vo lumes  of water .  The  o i ly  

layer  was separated off, d i lu ted  with 1 v o l u m e  of water ,  and lef t  over -  

n igh t  at  0~ +8 ~ C. The s e m i c r y s t a l l h m  mass tha t  formed was separa ted  

from the aqueous l aye r  and t r ea ted  wi th  a sma l l  amount  of me~hanol .  

The crystals  were  separated off and r ec rys t a l l i zed  tw ice  from methano l .  

Table 1 

1- Ary l -5-  methoxy- 2- mef.hyiindole-3-c arboxylic Acids 

{ ~i { Fou.d, 

~9 formula C H ] N 

I 
V Above 205 (dacomp.) CIsH 7NOa 73,68" 73,55 1 5.98; 6.071 4.86; 5,02 

Vl  Above 225 {flecomp )IC~sHI7NO~ 73 49" 73 fi5,~ 5 77; 5.56[ 4,85:5.12 
VII iAbove 22,3 idecomp~) C~sH~TNO4 ! 691~: 69.59 5.60; 5,701 4.41; 4.32 

V~]}' iAbove270(decbmp.)!CmH~TNO~ 76.10, 75,84 4,95; 4.85: 4.31; 4.32 

r 

Calculated, % ~. 

c H N 

t 
73,23 5.80 424 85 
73.23 5.80! 4341.83 
6944 5.50 449! 81 
76A2 5.17 4.23i 70 

I 

*From ddoxane 
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Bp, ~ 
(pressure, 

~ mm) 

x 200 (3.5) 
Xl 213 (5) 

XI I 229--230 
(5) 

XIII  360 (4) 
I 

Tabte  2 

1 - A r y l - 5 - m e t h o x y - 2 - m e t h y l i n d o l e s  
m 

Empirical 
Mp, ~ formula 

CI7HI7NO 80.90; 81,20 
65~-~66 C17H17NO 80,92; 81,00 

t03--1041 C17H17NO2 76,80; 76.73 

- -  [ C2oHIcNO j83"55; 83.85 

Found,% 

H 

6,67; 6.90 
6.51; 6.71 
6,47; 6,38 

5.64; 5,59 

I Calculated % 
N C H N 

5.65; 5.70 81.24 6.82 5,57 93 
5.38181.241 6.82 I 5.61; 5.23 76.39 6.41[ 5:5~[ 95,6 5.24; 95 

4,96; 4.78 83.56 5,96 4,87 60 

Hydrochlorides 
of compounds 

XV 

XVI 

XVIi 

Table  3 

Hydroch lo r ide s  of 1 - A r y l - 5 - m e t h o x y - 2 - m e t h y l g r a m i n e s  

Mp, ~ 

215--217 
(decomp.) 
212--213 
(decomp.) 
210--211 
(decomp.) 

Empirical 
formula 

C20H24N~O �9 HCI 

C2oH24N20 �9 HC1 

C~0H24:N~O2 �9 HCt 

69,58; 69 67 

69.66; 69,80 

66.28; 66,40 

Found, % 

6,82; 6.73 

N 

7.80; 7.72 

8,11; 7,90 

7.24; 7.38 

Calculated, % 

C H [ N 

I 

i 69,65 7~36 8,12 

69.65 7:3618,12 
66.56 6.98 [ 7,76 

.o 

75 

63 

66 

* From methanol 
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The yield of I was 80 g (75%), mp 71~-72 * C. Found, ~ C 74.18; 
74.00; H 6.20; 6.81; N 4,45; 4.85, Caloulated for C20HzlNOs, %: 
C 74,27; H 6,54; N 4,8g. 

8-gthoxycarbonyl-5-methoxy-2-mechyl- l-p-toiyllndole (II). From 
qq.2 g (0.25 mole) of 8-ethoxycarbonyl-5-hydroxy-2-methyl-l-p- 
tolylindole, 68.7 g (0.55 mole) of dimethyi sulfate, and 250 ml (0.5 
mole) of 2 N sodium hydroxide in i00 ml of dioxane was obtained 70 
g (86%) of II, mp 131~ ~ C (from acetone). Found, %: C 24.12; 
74.87; H 6,55; 6,41; N 4.36; 4.62, Calculated for C20H21NOs, %0: 
C 74.27; H 6.54; N 4.88, 

3-Ethoxycarbonyl-5 -methoxy- 1-p-mef~oxyphenyi-2-methylindole 
(Ili). From 81.a g (0.25 mole) of 3-ethoxycarbonyl-5-hydroxy-l-p- 
methoxyphenyl-2-methylindole, 68.7 g (0.55 mole) of dlmethyl sul- 
fate, and 250 ml (0.5 mole) of 2 N sodium hydroxide in 100 ml of 
dioxane was obtained 84 g (74%) of IIL mp 70~ ~ C (from methanol). 
Found, %: C 70.70; 71.16; H 6.82; 6.02; N 4.03; 4.04. Calculated 
for Cz0H2INO4, %: C 70.77; H 8.28; N 4.12. 

5-Methoxy-2-methyl-i-phenylindote-a-carboxylic acid (IV). To 
a solution of 56 g (I mole) of potassium hydroxide in 14 ml of water 
heated to 155~ ~ C was added 30.9 g (0.I mole) of 3-ethoxyaar- 
bonyl-5-methoxy-2-methyl-l-phenylindole [3]. The reaction mix- 
turn was stirred well at 155~ ~ C for 25-30 rain. Then the tem- 
perature of the melt was raised to 200~ ~ C and it was heated at 
this temperature with stirring until it solidified. The solid mass formed 

was cooled and dissolved in 700 ml of water. The resulting solution 

was neutralized with 2 N hydrochloric acid (to Congo Red). The pre- 

cipitate of the acid IV was filtered off, washed with distilled water 
on the filter, and then dried, ~he water being eliminated in the form 

of the azeotrope with benzene (Dean and Stark trap). The yield of IV 

was 25 g (89%), mp 240 ~ C (decomp., from a mixture of methanol 
and dioxane, i:i). Found, %: C 72.24; 72.20; H 5.62; 5.40; N 5.03; 
5,08. Calculated for CITHIsNOs, %: C 72,58; H 5.87; N 4.98. 

Data on the other indolecarboxylic acids V-VIII are given in 
Table 1. 

5-M~thoxy-2-rnethyl-l-phenylindole (iX). in a distillation flask, 
28.1 g (0.i mole) of the acid IV was heated at 230~ ~ C for 5-10 
minutes until the evolution of carbon dioxide ceased. The indole IX 

formed was distilled in vacuum. The yield of tX was 22.3 g (94%), bp 
199~ ~ C (5 mm). Found, %: C 81.04; 81.25; H 6.42; 6.29; N 6.00; 
5.87. Calculated for CIsHlsNO , %: C 80.97; H 6,87; N 5.90. 

Data on the other l-arylindoles X-XIII are given in Table 2. 
Hydroehlottde of 5-m~thoxy-2-mcthyl-l-phenylgramine XIV. A 

mixture of 7.1 g (0.03 mole) of the indole IX, 4 g (0.05 mole) of di- 
methylamine hydrochloride (in the form of a 25% solution in water), 
1.6 g (0.05 mole) of formaldehyde (4 ml of a 40% solution), and 2g 
ml of dioxane was shaken in a closed vessel for 4 hr and was then 
cooled to 10 ~ C, after which the crystals of the hydrochloride XIV 
were separated off and recrystallized from methanol. The yield of 
XIV was 9 g (90%), mp 195~ ~ C (decomp.). Found, %: C 68.66; 
68.81; H 6.79; 6.9'/; N 8.68; 8.80. Calculated for CIgHz~N20 �9 HC1, 
%: C 68.97; H 7,05; N 8,46. 

Data on the hydrochlotides of the other 1-aryl-5-methoxy-2-meth- 
yigramines XV-XVII are given in Table 3. 
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