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Der iva t ives  of 2 -benzy l -5 -me thoxy indo le -3 -ca rboxy l i c  acid a re  decarboxyla ted  on heating 
and are  conver ted  to the cor responding  2-benzyl -5-methoxyindoles .  2 -Benzy l -5 -methoxy-  
g ramine  hydrochlor ides  were  obtained f r o m  the la t ter  and used to obtain (2 -benzy l -5 -me th -  
oxy-3- indoly l )ace toni t r i les .  The ni t r f les  were  conver ted to 2 -benzy l -5 -me thoxy t ryp t amines  
by  hydrogenation.  A number  af Mannich bases  were  obtained by aminomethylat ion of 2-  
benzyl-3  -c arb omethoxy-5-hydr  oxyindole der iva t ives .  

While aminoalkyl  de r iva t ives  of 2-methyl -5-hydroxy(methoxy) indole  a re  widely access ib le  [1], amino-  
alkyl de r iva t ives  of 2-benzyl -5-hydroxy(methoxy) indole  have not yet been obtained. The synthes is  of the 
l a t t e r  apparent ly  m e r i t s  attention since aminoalkyl  der iva t ives  of 2-methyl -5-hydroxy(methoxy) indole ,  f o r  
example,  1 - b e n z y l - 2 - m e t h y l - 5 - m e t h o x y t r y p t a m i n e ,  a re  of in te res t  as serotonin ant imetabol i tes  [2, 3]. In 
this pape r  we p r e s en t  the synthes is  of 2-benzyl -5-hydroxy(methoxy) indole  de r iva t ives  which contain amino-  
alkyl subst i tuents  in the 3-  and 4-  posi t ions.  The 1 -methy l -  and 1 - p h e n y l - 2 - b e n z y l - 3 - c a r b o m e t h o x y - 5 -  
hydroxyindoles  (I, II) [4] as well as 1 -benzyl -and  1 - (p - to ly l ) -2 -benzy l -3 -ca rbomethoxy-5 -me thoxy indo le s  
(V-VII) were  obtained by  methyla t ion of hydroxyindoles  I -HI  with dimethyl  sulfate;  V and VII a re  descr ibed  
by  us in [4]. Fusion of V-VII with po ta s s ium hydroxide leads to 1 - m e t h y l - l - b e n z y l - ,  and 1 -pheny l -2 -benzy l -  
5 -methoxy indo le -3 -ca rboxy l i c  acids (VIII-X); we desc r ibed  VIII and X in [4]. Acids VIII-X a re  deca rboxy l -  
ated on heating to the mel t ing  point and a re  conver ted  to 2 -benzy l -5 -methoxyindo les  XI-XIII ,  which undergo 
the Mannich reac t ion  to give 2 - b e n z y l - 5 - m e t h o x y g r a m i n e s  (XIV-XVI). (2 -Benzy l -5 -methoxy-3- indo ly l ) -  
ace ton i t r i l es  (XVII-XIX) a r e  obtained f r o m  the methiodides  of XIV-XVI. A f ivefold excess  of po tass ium 
cyanide should be  used to obtain opt imum yields of XVII-XIX. Hydrogenation of n i t r i les  XVII-XIX over  Raney 
nickel gives 2 - b e n z y l - 5 - m e t h o x y t r y p t a m i n e s  (XX-XXID. Aminomethylat ion of 2 - b e n z y l - 3 - c a r b o m e t h o x y - 5 -  
hydroxyindoles  I - IV leads  to 4 -aminomethy l  de r iva t ives  XXIII-XXVI. 

Absorption bands at 2650-2750 cm -1 (v OH) and 1650-1660 cm -1 (Vc=o) a re  observed  in  the IR s p e c t r a  
of indo le -3-carboxyl ic  acids VIII-X. A peak  nea r  2250-2260 cm 71 (vC=N) is observed  fo r  (3-indolyl)aceto- 
n i t r i les  XVII-XIX. The IR s p e c t r a  of m i ne ra l  oil suspensions  of 4 -d imethy laminomethy l  de r iva t ives  XXIII-  
XXVI do not contain the absorpt ion band fo r  a hydroxyl  group at 3000-3600 c m  -1, which is obse rved  in the 
s ta r t ing  compounds.  This  can apparent ly  be  explained by  the involvement  of the hydroxyl  group in a hydro-  
gen bond. The IR s p e c t r a  of these  compounds in dilute carbon t e t rach lo r ide  solutions (0.0005 M, l aye r  thick-  
ness  0.5 cm) were  obtained to inves t igate  the nature  of the hydrogen bond. In this case  also,  no valence 
v ibra t ions  of the hydroxyl  group were  observed  in the s p e c t r a  of XXIII-XXVI, which a t tes ts  to the absence 
of an in te rmolecu la r  hydrogen bond in the s t ruc tu r e s  of the Mannich ba se s  and to the p r e s e n c e  in them of 
an in t ramoleeu la r  hydrogen bond. It  is well known that  for  eve ry  associa t ion one obse rves  a shift  in the 
band of the valence vibrat ion of the  OH group to lower  f requencies ,  and the s ize  of this shift  m a y  be a m e a -  
sure  of the hydrogen bond energy  [5]. In our case ,  the absence of a band cha rac t e r i s t i c  for  the OH group 
a t tes t s  to the l~resence of a r a t h e r  s t rong  in t r amolecu la r  hydrogen bond, so that only bands of the valence 
v ibra t ions  of the a romat i c  C - H  bonds a re  observed  at 2850-2960 cm -1 in the IR s p e c t r a  of these  compounds.  
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TABLE I. 2 - B e n z y l - 5 - h y d r  oxy indo le  D e r i v a t i v e s  
R"O \~.~j . ] . /R'  

\ ' ~ . ~ / ~ C  g 2C 6 H a 

R" rap.  *C 

Empiri- 
Cal i o r m -  
ula 

II•J CH2C6H5 
p-CH3C6H4 

IVI CH~C~Hs 
CH2C6H~ 

CH2C6H~ 
C6Hs 

R r 

a ~ 
217--218~ C24H21NO~ 
168--169~ ] C24H21NO 
127--128 ~ ] C2sH23NO 
208--209 c I C24H21NO 

(dec,) ~ l 
106--107b~ CITHIzNO 
�9 88~89 b C~HIrNO 
57--58 C22Hl~NO 

COOCH3[ 
COOCHa H 

CH~ 

CH3 
CHs 
CH3 

a F r o m  d i c h l o r o e t h a n e .  
b F r o m  m e t h a n o l .  
C F r o m  m e t h a n o l - d i o x a n e  (2:1). 

Found, % Calc., 
% 

C H N C' H[N o 

77,4 5,6 3,7 77,6 5,7 3,8 25 
77,8] 5,6] 3,9 77,615,7 3,8 II 
78,21 6,0[ 3,6] 77,9 6,0 3,6 96 
77,5 5,7 t 3,7 77,6 5,7 3,8 / 99 

81,3[ 6,9 / 5,6181,2 / 6,8[ 5,6 / 98 
84,116,4 4,4[84,4[6,5 4,3[ N10O 
84,6/ 6,3l 4,6[ 84,3 6,1 4,5] N 1OO 

The b a n d s  of the  OH bond a r e  p r o b a b l y  sh i f t ed  to  ,~ 2900 c m  -1 and a r e  m a s k e d  b y  the i n t e n s e  b a n d s  of the  
a r o m a t i c  C - H  b o n d s  t h e r e .  To c o n f i r m  th i s  a s s u m p t i o n ,  we i n v e s t i g a t e d  the  IR s p e c t r a  of the  h y d r o c h l o -  
r i d e s  of t h e 2 - b e n z y l - 3 - c a r b o m e t h e x y - 4 - d i m e t h y l a m i n o m e t h y l - 5 - h y d r o x y i n d o l e s .  An i n t e nse  band  at  3110-  
3120 e m  -1 i s  o b s e r v e d  in the  s p e c t r a  of t h e s e  c o m p o u n d s  in the  r e g i o n  of the  v a l e n c e  v i b r a t i o n s  of the  OH 
group ,  which  i n d i c a t e s  the  a b s e n c e  of an i n t r a m o l e c u l a r  a s s o c i a t i o n .  In add i t ion ,  b a n d s  a p p e a r  a t  2715-2730 
c m  -1, which  a r e  a p p a r e n t l y  due to  the  NH and NH...C1 v i b r a t i o n s  [6]. F r o m  wha t  has  been  s t a t e d ,  i t  f o l l ows  
tha t  Avof  the  h y d r o x y l  g roup  (which i s  invo lved  in an i n t r a m o l e c u l a r  h y d r o g e n  bond  in the i n v e s t i g a t e d  c o m -  
pounds) ,  l i k e  the  Mannich  b a s e s  in the  pheno l  s e r i e s  [7], a m o u n t s  to ~ 700 c m  -1. 

T h r e e  i n t ense  a b s o r p t i o n  m a x i m a  a r e  o b s e r v e d  at  217 nm (log e 4.60) ,  247 nm (log e 4.33),  and 293 
nm (log ~ 4.09) in the  UV s p e c t r u m  of 1 - m e t h y l - 2 - b e n z y l - 3 - c a r b o m e t h o x y - 5 - h y d r o x y i n d o l e  (I). R e p l a c e -  
m e n t  of the  a lky l  s u b s t i t u e n t  on the  n i t r o g e n  of the indo le  r i n g  b y  a r y l  s u b s t i t u e n t s  l e a d s  to the  d i s a p p e a r a n c e  
of the a b s o r p t i o n  band  a t  217 nm, wh i l e  no de f in i t e  c h a n g e s  in the  p o s i t i o n s  of the  m a x i m a  at  245-247 nm 
(log ~ 4 .31-4 .35)  and 293 nm (log e 4 .09-4 .13)  a r e  o b s e r v e d .  T h e r e  i s  an i n t e n s e  a b s o r p t i o n  at  276-285 nm 
(log ~ 3 .94-4 .33)  in the UV s p e c t r a  of 2 - b e n z y l - 5 - m e t h o x y i n d o l e s  X I - X I I I  and of t h e i r  d e r i v a t i v e s  (XIV- 

XXII) ,  which  con ta in  d i m e t h y l a m i n o m e t h y l ,  c y a n o m e t h y l ,  o r  a m i n o e t h y l  g r o u p s  in the 3 - p o s i t i o n .  In addi t ion ,  
an a b s o r p t i o n  m a x i m u m  at  224-228 nm (log e 4 .18-4 .54)  i s  a l s o  c h a r a c t e r i s t i c  f o r  the c o r r e s p o n d i n g  1-  
m e t h y l - 2 - b e n z y l - 5 - m e t h o x y i n d o l e  d e r i v a t i v e s .  The i n t r o d u c t i o n  of a d i m e t h y l a m i n o m e t h y l  g roup  into 2 -  
b e n z y l - 3 - c a r b o m e t h o x y - 5 - h y d r o x y i n d o l e  d e r i v a t i v e s  I - I H  l e a d s  to  a b a t h o c h r o m i c  sh i f t  and a d e c r e a s e  in the 
i n t e n s i t y  of the a b s o r p t i o n  band  at  244-247  nm (log e 4 .31-4 .38)  to  250-259  nm (log ~ 4 .28-4 .33)  and does  
not a f f ec t  the  p o s i t i o n  of the  m a x i m u m  at  291-293 nm (log e 4 .09-4 .15) ,  bu t  l o w e r s  i t s  i n t e n s i t y  (log e 4 .01 -  
4.11). 

EXPERIMENTAL 

The IR spectra of mineral oil suspensions of the compounds and of some of their carbon tetrachloride 
solutions were obtained with a UR-10 spectrophotemeter. The UV spectra of alcohol solutions were obtained 
with an EPS-3 spectrophotometer. 

l-Benzyl-and l-(p-telyl)-2-benzyl-3-carbomethoxy-5-hydroxyindoles (Ill, IV), 1,2-dibenzyl-3-carbe- 
methoxy-5-methoxyindole (Vl), and 1,2-dibenzyl-5-methoxyindole-3-carboxylic acid (IX) were obtained via 
the methods described in [4]. The data for III, IV, Vl, and IX are presented in Table I. 

2-Benzyl-5-methoxyindoles (XT-XIII). Compounds VIII-X (0.i mole) were heated at 240-250 deg in a 
flask equipped with an air condenser fitted with a Bunsen valve until the evolution of bubbles of carbon di- 
oxide ceased. The resulting oily liquid (XI-XIII) crystallized on cooling. The data for the 2-benzyl-5-meth- 
oxyindoles (XI-XIII) are presented in Table I. 

2-Benzyl-5-methoxygramine Derivatives (XIV-XVI). A mixture of 0.i mole of XI-XIII, 0.2 mole of 
dimethylamine hydrochloride (25~0 aqueous solution), 0.2 mole of 40% formalin, and 160 ml of dioxane was 
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T A B L E  3. 2 - B e n z y l - 3 - c a r b o m e t h o x y : - 4 - d i m e t h y l a m i n o m e t h y l -  
5 - h y d r  o x y i n d o l e s  

CH2N(CH3) 2 
H O \ ~ C O O C  H 3 

x ' ~ N / ~ C  H2C6Hs 
R 

Cam- Base or hydrochlo- 
pound R ride mp, ~ Empirical formula 

XXIII CHa 

XXlV CH2C6H5 

XXV C~H~ 

XXVI p-Cl I~C6H4 

T A B L E  3 (continued 

C o m -  
pound C 

XXIII 71,6 

XXIV 75,,5 
69,2 

xxv 75 2 
69,3 

XXVI 75,5 

B a s e  
Hydrochioride 
B a s e  
Hydrochloride 

Base 
Hydrochloride 

B a s e  
Hydrochloride 

134--135, ~ 
212--213 
144--145 a 
2~d4_205 c 

eC.) 
134.5--i36 a 

201--20~3 d 
(dec.) 

i34--135 a 
145--146 e 
(dec.) 

H CI 

6,8 7,7 
j 7,0 
- -  6,4 

6,5 7,5 6,0 

6,2 6,6 
6,1 75 6,2 

6,3 6,6__ 7~ 5,8 

C21HvaN~Os 
C2,H24N2Oa �9 HCI 
C27H2sN203 
C27H2sN20~ �9 HCI 

C~H~N~O~ 
C26H26N20~ " HCI 

C27H28N203 
C27H28N203 �9 HCI 

Calculated, c ~ Y " ~ ~  Found ~/c 
Yield, @o 

N c H CI 

71,6 6,9 - -  

- -  9 ,1  
75,7 6~ 
69,7 6,3 77 

75,3 6.3 
69,2 6,0 77 

75,7 6,6__ 77 

7,9 
7 , 2  
6,5 
6,0 

6,8 
6.2 

6,5 
6,0 

62 

74 

63 

76 

a F r o m  m e t h a n o l .  
b F r o m  m e t h a n o l  - a c e t o n e -  e t h e r  (1:2:1). 
CFrom acetone-methanol (6 :i). 

dFrom methanol - acetone - ether (I :3:3). 

eFrom acetone. 

s t i r r e d  at  40-45  deg  f o r  4 h (6 h at  60-65 deg  f o r  h y d r o c h l o r i d e  XVI), a f t e r  which the so lve n t  was  r e m o v e d  
by  v a c u u m  d i s t i l l a t i o m  The r e s i d u e  was  m i x e d  t h o r o u g h l y  with  a s m a l l  amoun t  of w a t e r  and f i l t e r e d .  The 
XIV-XVI  h y d r o c h l o r i d e s  on the f i l t e r  w e r e  w a s h e d  with w a t e r  and ace tone .  To ob ta in  the  b a s e s  a m e t h a n o l  
so lu t ion  of the  h y d r o c h l o r i d e s  was  m a d e  a l k a l i n e  and d i l u t e d  with w a t e r .  The  m e t h i o d i d e s  of X IV -X VI  w e r e  
ob ta ined  b y  the usua l  me thod .  The  d a t a  f o r  b a s e s  XIV-XVI ,  t h e i r  h y d r o c h l o r i d e s ,  and t h e i r  m e t h i o d i d e s  a r e  
p r e s e n t e d  in T a b l e  2. 

( 2 - B e n z y l - 5 - m e t h o x y - 3 - i n d o l y l ) a c e t o n i t r f l e s  (XVII-XIX). A s u s p e n s i o n  of 0.04 m o l e  of the  m e t h i o -  
d i d e s  of XIV-XVI  and 0.2 m o l e  of p o t a s s i u m  c y a n i d e  in a m i x t u r e  of 80 ml  of w a t e r  and 24 m l  of d ioxane  
was  r e f l u x e d  f o r  2 h. The  r e a c t i o n  m i x t u r e  was  then coo l ed  and d i l u t e d  with two v o l u m e s  of w a t e r .  The  
p r e c i p i t a t e  was  f i l t e r e d ,  w a s h e d  with  w a t e r ,  and d r i e d .  The d a t a  f o r  XVII -XIX a r e  p r e s e n t e d  in T a b l e  2. 

2 - B e n z y l - 5 - m e t h o x y t r y p t a m i n e  H y d r o c h l o r i d e s  (XX-XXI1). Compounds  XVII -XIX (0.02 mole )  w e r e  
d i s s o l v e d  in 300 m l  of a b s o l u t e  e thano l  s a t u r a t e d  wi th  a m m o n i a  and h y d r o g e n a t e d  ove r  a Raney  n icke l  c a t -  
a l y s t  in an a u t o c l a v e  with s t i r r i n g  at  r o o m  t e m p e r a t u r e  and 90 a tm.  An a lcoho l  s u s p e n s i o n  (15 ml)  of the  
c a t a l y s t  was  u sed .  The  c a t a l y s t  was  f i l t e r e d ,  and the a l coho l  was  r e m o v e d  f r o m  the f i l t r a t e  b y  v a c u u m  d i s -  
t i l l a t i on .  The  r e s i d u e  was  d i s s o l v e d  in a b s o l u t e  e t h e r  and f i l t e r e d .  The  f i l t r a t e  was  a c i d i f i e d  with  an e t h e r  
so lu t ion  of h y d r o g e n  c h l o r i d e  unt i l  i t  gave  an ac id  r e a c t i o n .  The r e s u l t i n g  h y d r o c h l o r i d e  p r e c i p i t a t e  was  
f i l t e r e d .  Data  on XX-XXI I  a r e  p r e s e n t e d  in T a b l e  2. 

2 - B e n z y l - 3 - c a r b o m e t h o x y - 4 - d i m e t h y l a m i n o m e t h y l - 5 - h y d r o x v i n d o l e  D e r i v a t i v e s  (XXIII-XXVI).  A 
m i x t u r e  of 0.02 m o l e  of I - I V  and 0.03 m o l e  of b i s  ( d i m e t h y l a m i n o ) m e t h a n e  in 30 m l  of a b s o l u t e  d ioxane  was  
h e a t e d  f o r  6 -7  h on a w a t e r  ba th .  The  d ioxan e  and e x c e s s  b i s ( d i m e t h y l a m i n o ) m e t h a n e  w e r e  then r e m o v e d  
b y  v a c u u m  d i s t i l l a t i o n .  The  r e s i d u e  was  d i s s o l v e d  in a b s o l u t e  e t h e r ,  and the so lu t ion  was  c o o l e d  and a c i d i -  
f i e d  wi th  an  e t h e r  s o l u t i o n  of h y d r o g e n  c h l o r i d e  unt i l  i t  gave  an ac id  r e a c t i o n .  The  r e s u l t i n g  c r y s t a l s  of the  
h y d r o c h l o r i d e s  of XXI I I -XXVI  w e r e  f i l t e r e d ,  w a s h e d  wi th  e t h e r ,  and d r i e d .  B a s e s  XXII I -XXVI  w e r e  ob ta ined  
f r o m  the c o r r e s p o n d i n g  h y d r o c h l o r i d e s  b y  the  u s u a l  me thod .  The  d a t a  f o r  b a s e s  XXII I -XXVI  and t h e i r  h y d r o -  
c h l o r i d e s  a r e  p r e s e n t e d  in  T a b l e  3. 
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