
I N D O L E S  

XXX-VI.* METHOD FOR THE SYNTHESIS OF 2-UNSUBSTITUTED TRYPTAMINES 

I .  I .  G r a n d b e r g  a n d  N.  I .  B o b r o v a  UDC 547.752.07:543.422.25.4.6 

A number  of t ryptamines  were obtained by the react ion of arylhydrazines  with T - c h l o r o -  
butyr  aldehyde. 

Continuing our investigation of the reac t ion  of arylhydrazines  with y - h a l o  carbonyl  compounds [2,3], 
we have obtained a number of indolylalkylamines with substituents in the phenyl port ion and 1-alkyl(or  
a lky l ) - l , 7 -d i -  and -1 ,7- t r imethy lene t ryp tamines  by re  fluxing equimolar  amounts of different ly substi tuted 
arylhydrazines  and ~-chlorobutyra ldehyde in aqueous alcohol solutions.  The react ion proceeds  via the 
scheme proved by one of us in [4, 5]. 

The yields of the t ryptamines  (Table 1) are quite high, pa r t i cu la r ly  when a - subs t i tu ted  phenyl- 
hydrazines  are used.  The s implici ty of the exper imenta l  method, the access ibi l i ty  of the s tar t ing reagents ,  
and the good yields make it possible to synthesize various previously  hard- to -ob ta in  fi - indolylethylamines,  
a major  c lass  of biogenic amines .  

Typical  indole absorption at 220 and 280-290 nm is observed in the UV spec t ra  of the indolylalkyl- 
amines (Table 2) [16, 17]. 

~ ~-~V--~ --c"~c"2~"3 o- t ) - -  + 

I 
R' R' 

The IR spec t ra  (Table 2) contain intense absorption bands at 3200-3400 cm -1, re la ted  to the NH 
stretching vibrat ions ,  and bands at 1400-1700 cm - i ,  re la ted  to the ring s t re tching vibrat ions [18]. The 
benzene ring CH deformat ion vibrat ions cha rac te r i s t i c  for  substi tuted indoles determine the type of ring 
substi tution. 

The PMR spec t ra  also conf i rm the s t ruc tu res  of the t ryptamines  (Table 3) and are  in agreement  
with the l i te ra ture  data [19, 20]. Signals of 3 -~-CH 2 and 3-fi -CH 2 groups,  which cor respond in intensity to 
four protons,  appear in the 2.65-2.93 ppm region.  It should be noted that the form of the signal of these 
groups for  each concrete  s t ruc ture  depends on the rat io  of the spin-spin coupling constant and the chemical  
shifts of the protons of these groups (an A2B 2 sys tem).  The aromatic  ring protons of the t ryptamines  give 
signals at 6.54-7.60 ppm. An examination of the spec t ra  of compounds with CH 3 groups in the 5 and 7 posi-  
tions (VII and VIII) makes it possible to assign the signals of all of the protons in the 4, 5, 6, and 7 posi-  
tions of the aromat ic  ring, although the complete in terpre ta t ion of the ABCD sys tem is difficult,  The pro-  
tons of the NH 2 group in the spec t ra  of CDC13 solutions of the t ryptamines  give a broad singlet at 1.34-Y .37 
ppm. The signal of the proton of the NH group of the indole ring l ies at 8.7-9 ppm and appears as a broad 
singlet.  

E X P E R I M E  NTA L 

o 20 ~-Chlorobutyra ldehyde .  This compound, with bp 52-53 (16 mm) and n~ 1.4481, was obtained in 58 c 
yield b - y ~ n  of y - c h l o r o b u t y r y l  chloride in te t ra l in  at 130-140 ~ via the method in [21]. 

*See [I] for  communicat ion XXXV. 
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T A B L E  2.  UV a n d  IR S p e c t r a  of  T r y p t a m i n e s  

-- I UV spectra,* . . . . . . .  
Comp. in 05%ethanol _ _  = IR%pectra,r cm "l 

~.~o =nm lg ~ vN a I__~ ~ ring 

i - - S - - -  ~ - Y - -  T 

III 

IV 

VI  

VII 

VIII 

IX 

Xl 

Xll 

XIII 

XIV 

XV 

XVI 

221 
274 
281 
289 
225 
279 
287 

225 
279 
288 
297 
217 
258 
297 
220 
278 
287 
295 
222 
267 
285 
298 

223 
277 
284 
295 

221 
274 
279 
287 

223 
276 
281 
283 
219 
268 
277 
289 

226 
28O 
286 
297 
222 
277 
284 
293 
227 , 
285 
295 
304 
224 
279 
290 
298 

224 
279 
288 
297 
225 
274 
280 
3O3 

4,63 
3,77 3400 
3,81 3320 
3,74 3240 
4,56 
3,72 3360 
3,75 3280 

4,58 3290 
3.69 3220 
3,74 
3,66 
4,32 3360 
4,20 3280 
3.95 
4,63 3280 
3,76 3220 
3,79 
3,72 
4,91 3360 
4,04 3320 
3,98 
3,91 

4,48 3380 
3,69 3289 
3,67 3240 
3,52 

4,48 3280 
3,79 3240 
3,71 
3,61 

4.41 3320 
3,84 3260 
3,83 
3,78 
4,70 3350 
3,84 3295 
3,81 
3,71 
4,53 3370 
3,85 3300 
3,83 
3,67 
4,36 3350 
3,66 3290 
3,68 
3,63 

4,27 3320 
3,60 3210 
3,64 
3,57 
4,ss 3320 
3,84 3210 
3,89 
3,84 

4,57 3320 
3,77 3240 
3,81 
3,75 
4,43 3380 
3,79 3310 
3,83 
3,68 

* T h e  s p e c t r a  w e r e  r e c o r d e d  

1610 
1590 
1500 

1610 
1585 
1550 
1490 
1600 
1575 
1550 

1600 
1555 
1500 
1600 
1580 
1555 
1490 
1590 
1570 
1500 

1595 
t490 

1615 
1585 
1400 

1620 
1590 
1490 

1615 
1585 
1500 

1590 
1490 

1610 
1590 
156@ 

16@0 
1500 

1610 
1585 

1610 
1510 

1615 
1'580 
1490 

5CH 

740 four adjacent hydrogen atoms 

740 four adjacent hydrogen atoms 

740 four adjacenthydrogematoms 

740 four adjacent hydrogen atoms 

740 four adjacent hydrogen atoms 

750 four adjacent hydrogen atoms 

885 one isolamd hydrogen atom 

870 two adjacent hydrogen atoms 

780 three adjacent 
745 hydrogen atoms 

860 one isolated hydrogen atom 

829 two adjacent hydrogen ator~ 

790 three adjacent 
745 hydrogen atoms 

890 one isolated hydrogen atom 

820 two adjacent hydrogen atoms 

790 ~ e e  adjacent 
740 hydrogen atoms 

750 three adjacent hydrogen arums 

76@ three adjacent 
750 hydrogen atoms 

76@ three adjacent 
750 hydrogen atoms 

900 one isolated hydrogen atom 

825 two adjacent hydrogen atoms 

w i t h  a n  E P S - 3 T  s p e c t r o p h o t o m e t e r  ( H i t a c h i ) .  

T h e  v a l u e s  c o r r e s p o n d i n g  to i n f l e c t i o n s  a r e  p r e s e n t e d  i n  i t a l i c s ,  

r T h e  s P e c t r a  of I - V  a n d  X I I I - X V  w e r e  r e c o r d e d  w i t h  a n  IR--S s p e c t r e -  
p h o t o m e t e r  ( J a s c o )  w i t h  a n  NaC1 p r i s m ;  t h e  r e m a i n i n g  s p e c t r a  w e r e  o b -  

t a i n e d  w i t h  a U R - 2 0  s p e c t r o p h o t o m e t e r ;  t h e  s p e c t r a  of I ,  V I I - X ,  XI I ,  a n d  

X V I  w e r e  o b t a i n e d  f r o m  K B r  p e l l e t s ,  w h i l e  t h e  s p e c t r a  o f  I I - V I ,  X I - X V  

w e r e  o b t a i n e d  f r o m  t h i n  f i l m s .  
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TABLE 3. P M R  S p e c t r a  of T r y p t a m i n e s *  
J 

. 8.ppm (]. Hz) " Solvent substituent 
C o m p  2-H ~-CH~3"6~' NH2 NH 4-H 5-H 6-H 7-H protons 

1 1 2  3 t ' 5 6 [ 7 s [9 10 [ 11 

1 6,94 s 

I I  6,668 

llI 6,808 

IV 6,91- 
7,60 

V 6,818 
VI 6,43,' 

VII 6,918 

VIII 6,958 

X '6,89s , 

XI i 6,9~ 
'XII I 6,95s 

XVI. /6,75--  
[ 7,30~ 

.),95m i,~ bs 

.),80m[ 0,988 

-~,8(~n / 1,45, s 

l 
2,6&-hi 1,05 s 

2,7~nl --  

.):7~ml - 

2,75r~ - 

2,85m[- --  
2,651L9s bs 

2,93r~ Ls0 bs 

8,zsbs 

--  7,24 s 

--  7,22 q 
(14,s=7 
(14,~=2 

�9 ~ 7,05 q 
(]4,5=9 

[ (14.6 = 1 
--  [ 7,65 s 
- -  [ 7,soq 

[ (J4,5 = 7, 
I (14,6 = 1, [ 

7,61 q 
(14,s =9) I 
(/4,6= 1,5) [ 

/ 

7,35 q 
(14,5=7,5) I 
( : , , ,=  1,5) [ 
7,37 q 

(14,~=7) 
( ] 4 ,6=  2) 

7,08 --  7,39 m 

6,97 --  7,15.m 

6,81 - -  7,25 m 

6,91 --  7,60m 

6,85 --  7,55m 
6,55 --  7,43m 

' - -  I 6 ,82d 7,13d 

6,84 ] (9) (9) 6,82 q 
(16,s=7) (7) 
(16,4=2) 

6,541 6,86 q - -  
(7) U4,5=9) I 

~) ] (&,= 1,5) [ 
I - -  7,15 - -  ] 7 , 2 0 m  

',14,s = 7,5) [ 
o,7o  , - 

'16,4= 1,5) 1 
16'75 - 7 ' 3 0 / .  

3,61 s 

4,35 quin 
(CH) 

1,42 d (7) 
(CH3) 

5,15s 
4.38 t 

(1 = a = C H 2 )  
3,10t (7) 

(1 =[3=CH~) 
2,32 S 

2,37 s 

3,78 S 

(I-CH~)5,15 S 
(OCH3)3 8 T $ 

CDCI3 

CC14 

CC14 

CCI4 

CDCI3 
CCI4 

CD~OD 

CDsOD 

CDaOD 

CD~OD 
CDCh 

CDCI3 

*The  s p e c t r a  of I,  VII ,  and X w e r e  r e c o r d e d  wi th  a J N M - 4 H - 1 0 0  s p e c -  
t r o m e t e r ,  whi le  the s p e c t r a  of I I -VI ,  XI, XII,  and XIV-XVI  w e r e  r e -  
c o r d e d  wi th  a J N M - 4 H - 6 0  s p e c t r o m e t e r .  So lu t ions  (10~c) in  the  s o l -  
v e n t s  i n d i c a t e d i n  the t a b l e  w e r e  used ,  and the i n t e r n a l  s t a n d a r d  was  
h e x a m e t h y l d i s i l o x a n e .  The a b b r e v i a t i o n s  u s e d  h e r e  and e l s e w h e r e  a r e  
as  fo l l ows :  s i s  s i n g l e t ,  b s  i s  b r o a d  s i n g l e t ,  d is  double t ,  t i s  t r i p l e t ,  
q is  q u a r t e t ,  quin  i s  quin te t ,  and m is m u l t i p l e t .  

A r y l h y d r a z i n e s .  C o m m e r c i a l  p h e n y l - ,  a - m e t h y l p h e n y l - ,  a - b e n z y l p h e n y l - ,  a , a - d i p h e n y l - ,  p - b r o m o -  
pheny l ,  o - b r o m o p h e n y l - ,  p - t o l y l - ,  and o - t o l y l h y d r a z i n e s  w e r e  u s e d  wi th  add i t i ona l  p u r i f i c a t i o n  by  d i s t i l l a -  
t i on  o r  r e c r y s t a l l i z a t i o n ,  p - M e t h o x y p h e n y l h y d r a z i n e  (rap 64-65 ~ 52~ y ie ld)  and o - m e t h o x y p h e n y l h y d r a z i n e  
[bp 105-107 ~ (1 mm) ,  nap 43 ~ 70~c y ie ld ]  w e r e  ob ta ined  f r o m  the a p p r o p r i a t e  a n i s i d i n e s  by r e d u c t i o n  of t h e i r  
d i a z o n i u m  s a l t s  wi th  s t annous  c h l o r i d e  in h y d r o c h l o r i c  a c id  [22]. a - I s o p r o p y l p h e n y l h y d r a z i n e  was  o b -  
t a i n e d  by r e d u c t i o n  of the  c o r r e s p o n d i n g  n i t r o s o  d e r i v a t i v e  wi th  L i ~ I H  4 in abso lu t e  e t h e r  b y  i n v e r s e  a d d i -  
t i on  [bp 98-102 ~ (3 ram),  n~ 1.5539 [23], 91~c y i e ld ] .  The fo l lowing compounds  we re  s i m i l a r l y  ob ta ined :  1 -  
a m i n o - l , 2 , 3 , 4 - t e t r a h y d r o q u i n o l i n e  [24], wi th  bp 141-143 ~ (10 ram) and m p  54-55 ~ in 74~ y i e ld ;  1 - a m i n o -  
1 , 2 , 3 , 4 - t e t r a h y d r o q u i n a l d i n e ,  wi th  bp 115-116 ~ (2 ram) and n~ 1.5863 [24], in  86~ y i e ld ;  1 - a m i n o - ? , 3 - d i -  
h y d r o i n d o l e ,  wi th  bp 109-110 ~ (11 mm) and n~ 1.5917 [24], in 82~c y i e ld ;  a - b e n z y l - a - ( p - m e t h o x y p h e n y l ) -  
h y d r a z i n e  h y d r o c h l o r i d e ,  wi th  mp  139.5-140 ~ (see  [2]), in 87~c y i e l d .  

G e n e r a l  Method fo r  the P r e p a r a t i o n  of T r y p t a m i n e s .  A s o l u t i o n  of 0.05 mole  of 7 - c h l o r o b u t y r a l d e -  
hyde  in  20 m l  of m e t h a n o l  was  added  to a r e f l u x i n g  so lu t ion  of 0.05 mo le  of a r y l h y d r a z i n e  in 50 m l  of 90% 
m e t h a n o l ,  and the r e a c t i o n  m i x t u r e  was  r e f l u x e d  fo r  8-10 h (the r e a c t i o n  was  m o n i t o r e d  by c h r o m a t o g r a p h y  
on S i lu fo l ) .  The s o l v e n t  was  r e m o v e d  wi th  a r o t a r y  e v a p o r a t o r ,  and the r e s i d u e  was  d i s s o l v e d  in 1 00 ml  of 
0.1 N h y d r o c h l o r i c  ac id ,  and the n e u t r a l  m a t e r i a l s  w e r e  e x t r a c t e d  twice  wi th  e t h e r ,  The  s o l u t i o n  was  then  
f i l t e r e d  t h rough  1-2  g of a c t i v a t e d  c h a r c o a l ,  coo led ,  and made  s t r o n g l y  a l k a l i n e .  The r e s u l t i n g  oi l  was  e x -  
t r a c t e d  with  benzene  ( three  t i m e s  wi th  5 0 - m l  p o r t i o n s ) ,  and the e x t r a c t  was  d r i e d  wi th  a l k a l i  and v a c u u m  
d i s t i l l e d .  The y i e l d s  and p h y s i c a l  c o n s t a n t s  of the s y n t h e s i z e d  t r y p t a m i n e s  a r e  p r e s e n t e d  in Table  1. The  
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TABLE 4. Chromatographic Charac ter i s t ics  of the Tryptamines 

compound 

I 
II 

IIl 
IV 
V 

VI 
VII 

VIII 
IX 
X 

XI 
XII 

XIII 
XIV 
XV 

XV~ 

paper * 

0,72 
0,75 
0,83 
0,86 
0,82 
0,66 
0,74 
0,76 
0,66 
0,69 
0,82 
0,84 
0,77 
0,79 
0,79 
0,85 

R GLC,$ stationary ~hase 
SE-30 

i~ min. 

1,3 
12 
1,3 
4,4 
4,8 
1,9 
1,8 
1,4 
2,6 
2,0 

2,8 
2,5 
5,8 

1,0 
0,8 
1,0 
3,4 
3,7 
1,5 
1,4 
1,1 
2.0 
1,5 

2,1 
1,9 
4,5 

t~ min 
polyethylene glycol silufol 1" 

0,53 
0,53 
0,67 
0,64 
0,59 
0,63 
0,56 
0,51 
0,50 
0,46 
0,54 
0,59 
0,5l 
0,54 
0,58 
0,73 

4,4 
1,8 
1,6 
9,0 

12,9 
2,9 
5,6 
5,0 

10,5 
5,7 

7,6 
4,3 

28 

1,0 
0,4 
0,4 
2,0 
2,9 
0,7 
1,3 
1,! 
2,4 
1,3 

1,05 
0,97 
6,4 

* "Fast"  paper  f rom the Volodarsk Plant with an n - b u t a n o l - a c e t i c  a c i d -  
water  (4 : 1 : 5) sys tem with development with the Ehr l ich  reagent .  
? Silufol UV-254 with an isopropyl alcohol-25% ammonium hydroxide 
(90 : 15) sys tem with development with the Ehr l ich  reagent,  
$ The gas-chromatographic  charac te r i s t i cs  were obtained with a G-800 
chromatograph (Janaco) with hydrogen as the c a r r i e r  gas and a 2 - m -  
long column with an inner diameter  of 4 mm. The following two phases 
were used: the weakly polar phase was SE-30 silicone applied (in a 5% 
amount) onac id -washed  Chezasorb  AW-HMDC with par t ic les  0.250- 
0.360 mm in diameter ;  the polar phase was 10% polyethylene glycol (mol. 
wt. 15,000) on Porol i te  (particles 0 250-0.360 mm in diameter) contain-  
ing 1% KOH. In both cases ,  the thermostat t ing tempera ture  of the column 
was 235 ~ and the optimum c a r r i e r - g a s  flow rate was selected as 120 m l /  
min in the f i rs t  case,  and 150 m l / m i n  in the second. The retention t imes 
(tl~) were reckoned f rom the signal of air, and the relat ive retention (~) 
was calculated with respect  to unsubstituted t ryptamine.  

p icrates  were obtained in absolute ether  with a molar  amount of picr ic  acid and were rec rys ta l l i zed  f rom 
the minimum amount of alcohol (Table 1). The acid t a r t r a t e s  were obtained in the minimum amount of ab- 
solute ethanol with a molar  amount of ta r ta r ic  acid and were rec rys ta l l i zed  f rom absolute e thanol -abso lu te  
e ther  (Table 1). The individuality of the t ryptamines  was confirmed by means of TLC and GLC (Table 4). 

1,7-Trimethylene-3-(/3 -aminoethyl)indole [10-(~ -aminoethyl)-9-1ilolidene] (XIV). PMR spect rum *: 
NH 2 (1.74 s), 7-CH 3 (3.97 t, J = 5 Hz), 6-CH 2 (2.08 q, J = 6 Hz), 5-CH2; 10 a,fl-CH~ (2.82 m), 9-H (6.75 s), 
aromatic  ring protons (1-H 7.34 d, J1,2 = 7.5 Hz, JI,3 = 1.5 Hz; 2-H 6.85 t, J = 7.5 Hz; 3-H 6,80d, J = 7 . 5 H z ) .  

7-Methyl-10-(~-aminoethyl)-9-1ilol idene (XV). PMR spect rum:  NH 2 (0.84 s), 7-CH 3 (1.35 d, J = 7 
Hz), 6-CH 2 (1.93 t, J = 7 Hz), 5-CH2, 10-o~,~-CH 2 (3.05 m), 7-H (4.02 m), 9-H (6.80 s), aromatic  ring pro -  
tons (1-H 7.13 d, J1,2 = 7.5 Hz, J1,3 = 1.5 Hz; 2-H 6.83 t, J = 7.5 Hz; 3-H 6.85 d, J = 7.5 Hz). 
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