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Tryptamine  is an impor tant  biogenic amine. Tryptamine der ivat ives  (serotonin, mexamine,  indopan, 
etc.) possess  pronounced pharmacologica l  activity and are  used as drugs. N,N-Dimethyl t ryptamine has a 
s t rong effect  on the cen t ra l  nervous sys tem.  

We synthesized homologs of t ryptamIne and N,N-dimethyl t ryptamine according to the scheme cited 
below and studied the relat ionship between the s t ruc tu re  and the pharmacological  action of the compounds 
obtained. The synthesis  was facil i tated to a substantial  degree  by the fact that we had available the s tar t ing 
mate r i a l s ,  w-indolyl-3-alkanoic  acids (I), the method of production of which we had developed ea r l i e r  [1]: 
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The product ion of amides and N,N-dimethylamides of w-indolyl-3-alkanoie acids (V and VI; Table 1) 
through the acid chlor ides  is p re fe rab le ,  s ince in this case  pu re r  products  can be isolated with be t te r  yields . 
The amides V and VI c rys ta l l i ze  well, whereas  w- indolyl -3-a lkylamines  {VII) and N,N-dimethyl-w-indolyl -  
3-a lkylamines  (VIID c rys t a l l i ze  poor ly  and darken upon s torage .  Their  sal ts ,  hydrochlor ides ,  and adipates 
can be obtained in the form of c rys ta l l ine  substances,  m o re  stable and soluble in water  (Table 2). 

Pharmacolog ica l  investigation Indicated that lengthening the side chain of t ryptamine  (compounds 
VIIb-VIId, VIIf) and convers ion  to the corresponding t e r t i a ry  amines (compounds VIIIb-VIIId) leads to a 
change in its pharmacologica l  activity.  With r e spec t  to spasmogenic action on the smooth muscula ture  (rat 
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TABLE 1. Amides andN,N-Dimethylamides of w-Indolyl-3-alkanoic  
Acids (V and VI) 

Compound 

Va, n =1 [31 
Vb, n =2 [4] 
Vc, n =3 [4] 
Vd, n =4 [41 
v.e, nvf, n_~S6 [41 

V tl, n 0 
VI b, n 
VI c, n =3 
VI d, n =.1 
vie, n =5 
Vlf, n =6 
vIg' n =8 
VIII., n =10 

Found (in %) I 

C H N 

70~8 6142 5-~-04 
71,33 6,94 4,29 
72,40 7,05 2,90 
73,06 7,85 2,11 
73,75 8,62 1,52 
75129 9,05 0,t8 
75,87 9,72 9136 
72,54 7,23 2,98 
72,63 7,94 2,21 
73,93 8,75 1,22 
74,50 8,92 0,61 
74,90 8,78 0,22 
76,37 9,60 9,35 
76,50 10,03 8,12 

6ross 
formula 

CnH1,N20 
CI~HI~N~O 
CaaHI6N20 
C14H18N~O 
ClsH~0N~O 
C17H2~N~O 
C1,H 28N 20 
C13Hl~N~O 
CI~H~sN~O 
CI~H2oN~O 
C16H2~N,O 
CI~H~4N~O 
C19H28N20 
C~IHa..N20 

Calc., (in %) 

C H N 

7o730 Go 1479o 
71,29 6,93 13,86 
72,20 7,40 12,96 
73,04 7,82 12,17 
73,77 8,20 11,47 
75,00 8,82 10,30 
76,00 9,33 9,33 
72,20 7,40 12,96 
73,04 7,82 12,17 
73177 8,20 11,47 
74,41 8,52 10,85] 
75,00 8,82 10,30] 
76,00 9,33 9,33 
76,83 9,75 8,53 

Melting 
point (m 
degrees) .~ ~ ,. 

153,5--154 
134,5--13,5 

117--118.5 
125--6 
132--3 
122--4 
102--3 
104--5 
139--140,5 
104--105,5 
133--5 
112--4 
124--5 
96--7 

101--2 

86,0 
78,0 
77,0 
87,0 
67,0 
70;5 
67,6 
88,0 
50,5 
64,5 
86,0 
48,3 
72,5 
70,0 
75,3 

horn of the uterus),  compound VIIb is ten times less  active than t ryptamine,  and compound VIIe is one thou- 
sand t imes less active. Fur ther  lengthening the side chain (compounds VIId, VIIf) leads to a loss of spasmo-  
genic activity. Compounds VIIb-VIId, VIIf a re  less active than tryptamine,  with respec t  to other  indices as 
well (vasoeonstrict ive action, contract ion of the third eyelid in cats).  N,N-Dimethylderivat ives posses s s  
antiserotonin activity both in experiments on isolated organs (rat horn of the uterus,  vessels  of the rabbit  
ear) and on animals (reduciion of d iar rhea  induced by 5-hydroxytryptophan in mice, reduction of the spas -  
modic effect of t ryptamine in rats) .  N,N-Dimethyl-~0-indolyl-3-ethylamine and N,N-dimethyl -w- indoly l -3-  
propylamine (VIIb)produce a pronounced hyper thermic  effect in rabbits ,  i.e.,  the effect charac te r i s t i c  of 
indolylalkylamines (bufotenin, etc.) possess ing  hallucinogenic proper t ies  [2]. 

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

Amides of w-Indolyl-3-alkanoic  Acids (V). A. To 25 g Raney nickel in 100 ml absolute ethanol, a so-  
lution of 0.01 mole of the hydrazide of ~- indoly l -3-a lkanoic  acid (II) in 150 ml of absolute ethanol was added 
gradually with good mixing. The amount of the ca ta lys t  was taken in a 5-10-fold excess with respec t  to the 
weight of the hydrazide.  The mixture was cautiously heated to boiling= and boiling was continued with con- 
stant  mixing for 3 h. After cooling, the nickel was fi l tered off, washed severa l  t imes with hot absolute 
ethanol with 20-25 ml port ions,  the fi l trate Combined with the wash liquid, concentrated to 25-30 ml, and 
cooled for an hour in a mixture of ice and salt. The precipi ta te  formed was suction filtered, washed with 
water,  and dried in a vacuum des iccator .  

B. To a suspension of 0.1 mole I in 100 ml absolute diethyl ether, cooled with a mixture of ice and 
salt,  0.011 mole of phosphorus pentachloride was added in smal l  port ions with mixing. The tempera ture  of 
the react ion mixture should not exceed 5-10 ~ The react ion is ended in 1.5 h. The solution of the w-indolyl-  
3-alkanoyl chloride (IV) obtained was rapidly fi l tered to remove a smal l  amount of resinous impuri t ies,  and 
added slowly with mixing to 100 ml of 2570 aqueous ammonia,  cooled with a mixture of ice and salt .  The 
crys ta l l ine  precipi ta te  formed was fi l tered and dried. 

The amides u were  c rys ta l l ized  f rom ethyl acetate.  Data on them are  cited in Table 1. 

The IR spec t ra  were taken on a UR-10 spec t rophotometer  in liquid pet ro la tum:  v 3400 cm -2 (inindole); 
VNH 3200 cm -1 (in amide), vCO 1640 cm -i  (band of the a m i d e - I ) :  1430 cm -I (band of the a m i d e - u  

N,N-Dimethylamides of w-Indolyl-3-alkanoic  Acids (VI). A. A solution of 0.01 mole of the ethyl es ter  
of w-indolyl-3-alkanoic  acid (IID and about 4 g of dimethylamine in 15 ml absolute ethylene glycol were left 
for five days at room temperature ,  then poured out into 150 ml of ice water.  The precipi ta te  formed was 
fil tered off, washed with water,  and dried. 

B. To a solution of IV, prepared  according to the method described above, 50 ml of a 3370 aqueous 
solution of dimethylamine was added with cooling and mixing and left for 2 h, then the precipi ta te  removed.  

N,N-Dimethylamines VI were crys ta l l ized  from ethyl acetate or  benzene-pet ro leum ether mixture.  
Data on them a re  cited in Table 1. 

672 



T
A

B
L

E
 2

. 
w

-I
n

d
o

ly
l-

3
-a

lk
y

la
m

in
es

 
an

d
 N

,N
-D

im
et

h
y

l-
w

-i
n

d
o

l 
' 

C
om

po
un

d 

X
II

 
a,

 h
yd

ro
ch

lo
ri

de
 

n
=

l 
[5

1 
V

II
 

b,
 h

yd
ro

ch
lo

ri
de

;n
=

2 
[3

] 
V

II
 c

, 
h

y
d

ro
ch

lo
ri

d
e 

n
=

3
 

V
Il

 
d,

 a
di

pa
te

 
fl

 =
4

 
V

II
 e

, 
ad

ip
at

e 
n 

=
5

 
V

II
 

f,
 a

di
pa

te
 

n 
=

6
 

V
II

 g
, 

ad
ip

at
e 

fl
 =

8
 

V
ii

 h
, 

ad
ip

at
e 

n 
=

I0
 

V
II

I 
b,

 h
yd

ro
eh

lo
ri

de
 n

 
=

2 
V

II
I 

c
, 

h
y

d
ro

c
h

lo
ri

d
e

 
n 

=
 3

 

V
II

I 
d,

 a
di

pa
te

 
n 

=
4

 
V

II
I 

e,
 a

di
pa

te
 

n 
=

5
 

V
II

I 
~,

 a
di

pa
te

 
I1

 =
6

 
V

II
I 

g,
 a

di
pa

te
 

n 
=

8
 

V
II

1 
h,

 a
d

ip
at

e 
n 

=
1

0
 

Me
lt

in
g 

po
in

t 
(i

n 
de

gr
ee

s)
 

2
4

4
,5

--
2

4
5

,5
 

16
9-

-7
0 

2
1

7
--

8
 

17
9-

-1
80

,5
 

15
7-

--
9 

8
0

--
2

 
12

4-
-5

 
9

5
--

6
 

75
 

6 
85

 -
6

 
9

3
--

4
 

11
1-

-2
 

8
7

--
8

 
9

0
--

2
 

7
5

--
6

 

Fo
un

d 
(i

n 
%

) 

65
,4

7 
6

6
,0

6
 

67
,0

7 
6

8
,3

7
 

69
,5

8 

6
7

,t
l 

67
,6

4 
67

,9
1 

69
,3

3 
7

0
,4

6
 

H
 

N
 

8
,3

1
 

8
,3

4
 

8
,2

3
 

8
,1

1
 

8
,4

6
 

7
,5

2
 

9
,2

9
 

6
,0

8
 

9
,2

8
 

6
,3

8
 

8
,8

8
 

7
,6

2
 

8
,9

0
 

7
,5

0
 

8
,8

9
 

6
,9

6
 

9
,3

2
 

I 
6

,4
3

 
9,

61
 

1
6

,3
8

 
I 

C
l 

17
,5

9 
16

,8
9 

15
,8

7 

14~
-62

 
14

,0
1 

4
-3

-a
lk

y
la

m
in

g
s 

G
ro

ss
 f

or
m

ul
a 

C
10

H
I~

N
 ~.

 H
C

1 
C

nH
14

N
a-

 H
C

I 
C

12
H

~
N

s.
 H

C
I 

C
xs

H
ls

N
2-

C
~H

lo
O

4 
C

I~
H

 so
N 

2'
 C

sH
lo

O
4 

C
as

H
z2

N
2"

C
6H

lo
O

4 
C

~
H

26
N

2'
C

6H
I0

0~
 

C
19

H
3o

N
~"

 C
6H

lo
O

, 
C

18
H

ls
N

s-
H

C
I 

C
14

H
2o

N
 ~-

 H
C

I 
C

xs
H

22
N

--
 H

lo
H

4 
C

16
H

 2
4N

2"
C

6H
10

04
 

C
l~

H
26

N
a-

C
6H

lo
O

4 
C

ls
H

3o
N

s'
C

6H
Io

O
4 

C
el

H
~4

N
,..

 C
6H

lo
O

~ 

C
al

cu
la

te
d 

(i
n 

%
) 

C
 

H
 

N
 

6
5

,5
2

 
8

,0
4

 
66

,3
0 

8
,2

8
 

67
,0

2 
8,

51
 

68
,3

1 
8,

91
 

69
,3

9 
9

.3
2

 

67
,0

2 
8,

51
 

67
,7

0 
8,

81
 

68
,3

1 
8,

91
 

69
,3

9 
9

,3
2

 
70

,4
0 

9
,6

3
 

(3
 

18
,0

6 
16

,8
7 

15
,7

8 
8

,0
4

 
--

 
7

,7
3

 
--

 
7

,4
4

 
--

 
6

,9
3

 
-. 

- 
6

,4
8

 
--

- 
14

,8
8 

14
,0

6 
7,

44
 

--
- 

7,
17

 
--

 
6,

94
 

6
,4

8
 

--
 

6
,0

9
 

*
F

o
r 

co
m

p
o

u
n

d
s 

V
II

d
-V

II
h

 a
n

d
 V

II
Id

~
V

II
Ih

 t
h

e 
y

ie
ld

s 
ar

e 
in

d
ic

at
ed

 f
o

r 
th

e 
b

as
es

. 

Y
ie

ld
 

(i
n 
To
) 

6
4

,0
 

77
,0

 
8

1
,5

 
8

5
,0

 
5

9
,8

 
9

2
,0

 
9

1
,0

 
9

4
,0

 
7

6
,6

 
8

8
,5

 
71

,4
 

6
5

,8
 

7
1

,4
 

9
2

,0
 

8
8

,7
 

-.1
 

r 



IR spec t r a :  VNH 3500 cm -1 (in ch loroform) ,  3230-3270 cm -1 (in liquid pe t ro la tum) ,  vCO 1630 cm -1 
{band of the a m i d e - I ,  in liquid pe t ro la tum and ch loroform) .  

w- Indo ly l -3 -a lky lamines  and N,N-Dimethyl -co- indoly l -3-a lky lamines  (VII and VII). A solution of 0.01 
mole  ~rI or  V in t e t r ahydro fu ran  was gradual ly  added to a suspension of 0.06-0.07 mole  l i thium aluminum 
hydride in l 1 5 m l  absolute  t e t rahydrofuran .  The reac t ion  mix tu re  was boiled with mixing for  6 h, then 
cooled with a mix tu re  of ice and salt ,  and water  added to it dropwise in an amount  of 5 ml  of water  p e r  g 
of l i thium a luminum hydride.  Mixing was continued for  another  40 min, then the solution was f i l tered,  the 
solvent  dis t i l led off, and the oily res idue  dried in a des icca to r .  

To obtain the hydrochlor ide ,  the amine was d isso lve  in 5 ml  absolute ethanol, and a 50% alcohol so lu-  
tion of hydrogen chlor ide  (about 0.34-0.4 ml) at  pH 6.5-7.0 and 35 ml  of absolute ehter  added with cooling. 
The p rec ip i t a t e  fo rmed  was f i l te red  off, washed with e ther ,  and dried in a vacuum des icca to r .  

Adipates of the amines  were  p r e p a r e d  as follows. The amine  was dissolved in absolute  ethanol (3 ml  
alcohol was taken pe r  0.01 mole  of the amine) ;  a hot solution of an equ imolar  amount of adipic acid in the 
min imum quantity of absolute ethanol was also added to the hot solution. The sa l t  that  p rec ip i ta ted  upon 
cooling was suct ion f i l te red  and pur i f ied  by r ep rec ip i t a t ion  f rom an alcohol solution with absolute  ether .  

Data on the sa l t s  VII and VIII a re  ci ted in Table  2. 

1. 

2, 

3. 
4. 
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