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CXVI.* PREPARATION AND SOME PROPERTIES OF 3-AMINOINDOLES 

V.  S. V e l e z h e v a ,  V .  I .  G u n a r ,  
M.  V .  B a l y a k i n a ,  a n d  N .  N.  S u v o r o v  

UDC 547.754.07 : 542.941.7'951.1 

React ions  in which 3-aminoindole  d isp lays  the p r o p e r t i e s  of 3 - imino-2H- indo le  were  c a r r i e d  
out. Condensation of a r o m a t i c  amines  (in the case  of 3-aminoindole ,  p-toluidine,  and p - n i t r o -  
phenylamine) and of pyr idoxamine  with 1-acetyl indoxyl  is p roposed  as a convenient method 
fo r  the p r epa ra t i on  of secondary  amines  of the indole s e r i e s .  

We have es tab l i shed  that  3-aminoindole  (I) d isp lays  the p r o p e r t i e s  not only of an amine (it f o r m s  Schiff 
b a s e s  with a ldehydes and amides  under  the influence of acylat ing agents  [2]) but a l s o o f  an iminoindolenine {II) 
in a number  of c a s e s .  
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Thus amine I, like indoxyl de r iva t ives  [3], ac ts  as a methylene component  in the condensation with n i t ro -  
sobenzene (III), and unstable imine IV is fo rmed.  Phenylazoindole (V) is not f o rmed  via the reac t ion  cha rac -  
t e r i s t i c  for  2 - subs t i tu t ed  3-aminoindoles  [4] under  these  condition. Imine IV is obtained a f t e r  b r i e f  heating of 
I and HI in dioxane; the imine is s table  only in the c rys ta l l ine  s ta te  and is rapidly conver ted  to the prev ious ly  
desc r ibed  [3, 5] isat in  anil (VI) in acet ic  acid. 
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The UV s p e c t r u m  of IV is s i m i l a r  to the s p e c t r u m o f  anil VI; as in the case  of anil VI [5], we obse rved  a 
change in the f o r m  and co lor  of the c r y s t a l s  a f t e r  r e c ry s t a l l i z a t i on  of IV f r o m  alcohol,  ch loroform,  and p e t r o -  
leum ether .  This makes  it poss ib le  to a s s u m e  the exis tence  in the case  of IV of the VI ~- Via t a u t o m e r i s m  
c h a r a c t e r i s t i c  for  isat in anil VI; this is conf i rmed  by the p r e s e n c e  in the PMR spec t rum of the compound in 
(CD3)2SO of two sets  of s ignals  of a rom a t i c  protons  and NH groups  cor responding  to the two t au tomer ic  f o r m s .  

The oxidation of amine  I with iodosobenzene d iace ta te  a lso  p roceeds  via the pathway usual fo r  indoxyls 
r a t he r  than via that  usually obse rved  for  amines  [6], as  a r e su l t  of which diiminoindigo VII [7] r a t h e r  than 
phenylazoindole V is fo rmed .  

We were  unable to use the condensat ion of imino f o r m  II  with ketones  for  the p repa ra t ion  of 2 -subs t i tu ted  
3-aminoindoles .  The reac t ion  of amine  I with 1-acetyl indoxyl  (VIII} led to secondary  amine X r a t h e r  than p r i -  
m a r y  amine  IX. 

* See [1] for  communica t ion  CXV. 
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Thus, as in the ease  of the condensat ionwith  aldehydes,  I ac ts  as an amine in the condensat ion with ketone VIII. 
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The condensation of indoxyl VIII  with a roma t i c  amines  s e e m s  of in te res t  fo r  the p repa ra t ion  of a ry l - (1 -  
ace ty l -3 - indoly l )amines ,  p -To l y l -  and p -n i t ropheny lamines  XIII and XIV were  obtained by this method f r o m  
indoxyl VIII and amines  XI and XII. 
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XI, XIII R=CH3; XII. XIV R=NO. 

Acetic acid is a be t t e r  solvent  fo r  the p repa ra t ion  of a ry l (1 -ace ty l -3 - indo ly l )amines ;  X, XTII, and XIV 
were  obtained in high yie lds  a f t e r  b r i e f  heating in this solvent .  The fo rma t ion  of amines  X, XIII, and XIV can 
be judged only f r o m  the r e su l t s  of t h in - l aye r  ch romatography  (TLC) when the reac t ion  is c a r r i e d  out in ref lux-  
ing toluene in the p r e s e n c e  of ca ta ly t ic  amounts  of acet ic  acid, i .e.,  under the Neni tsecu conditions [8] for  the 
p r e p a r a t i o n  of 1 -ace ty l -3 -p iper id ino indole .  In this case ,  in addition to the fo rmat ion  of side products ,  a con- 
s ide rab le  amount of the s ta r t ing  compounds r e m a i n  even a f te r  prolonged heating.  

Pyr idoxamine  was used as a poss ib le  subject  fo r  condensat ion with indoxyl VIII. The reac t ion  p roceeds  
by heating in alcohol in the p r e s e n c e  of t r i e thy lamine  or  sodium aceta te ,  and amine XV is obtained in high yield.  

Amines  X, XIII, and XV are  s table  only in the c rys ta l l ine  state;  they undergo rapid  decomposi t ion in solu- 
tion, f requent ly  with the fo rmat ion  of blue subs tances .  Amine XIII is espec ia l ly  unstable and turns  yellow a f te r  
isolat ion f r o m  the reac t ion  mix tu re  in the f o r m  of a white c rys ta l l ine  compound; however ,  it can be s tored  in the 
yel low s ta te  fo r  a long t ime  without apprec iab le  signs of decomposi t ion  (in view of this,  a t tempts  to p r e p a r e  
amine XIII for  ana lys i s  were  unsuccessful) .  Amines  XIII and XV undergo acylat ion with acet ic  anhydride to give 

s table  acetyl  de r iva t ives  XVI and XVII. 

On the other  hand, amine  X gradual ly  undergoes decomposi t ion without fo rming  individual subs tances  un- 
de r  the influence of acet ic  anhydride at r oom t e m p e r a t u r e  and when it is heated. 

However,  amine XIV is dis t inguished by its s tabil i ty in the c rys ta l l ine  s ta te  and in solution, and it does 
not r e a c t  with acet ic  anhydride on heating, even inthe p r e s e n c e  of po ta s s ium ace ta te  and p- toluenesulfonic  acid 

as ca ta lys t s .  

The IR s p e c t r a  of amines  X and XIII-XV (Table 2) contain absorpt ion  bands of NH groups  at 3330-3450 
cm -1 and of acetyl  group at 1680-1700 cm -1. The PMR spec t r a  of amines  X, XIII, and XIV (Table 2) contain 
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T A B L E  1. 1 - A c e t y l - 3 - i n d o l y l a m i n e s  X and XIII-XV 

Com- 
pounc 

X a 
XIII a 
XIV 
XV 

Found, % 
rap, *C 

C 

208--210b[ 74,4 
Above 65 I 
204--205.e I 64,5 
230- 23fiDl 66,9 

I 

11 N 

t,9 14,0 

477 174; 
6,1 12,9 

. ~ E m p i r i c a l  
~ f o r m u l a  

289 CIsHIsNaO 
264 Ci71-II6N20 
295 C,61-1~3NaO 
325 ClaltgN303 

Calculated, % 

C ii N 

74,9 5,2 14,5 

65,0 4~ 14,5 
66,4 5,9 12,9 

Yield, 
M ~o 

289 93 
264 94,5 
295 95 
325 92,5 

aWi thou t  r e c r y s t a l l i z a t i o n ,  b w i t h  d e c o m p o s i t i o n .  C F r o m  a lcoho l .  

Com- 
pound 

T A B L E  2. IR, UV, and PMR S p e c t r a  of X and XIII -XV 

IR spectra (in min- PMR spectra in (CDs)zCO-- 
oral oil), cm-i UV spectra in alcohol, (CD3)2S 0 (3 : I), 6, pprm 
=~c , NH Xma x. nm (log ~) multiplicity 

X 

XIII a 

X I V  ~ 

XV 

1700 

1680 

1700 b 
1680 

16a5 

3400, 3420 

337O 

3450 
3360 

3120, 
3200 br., 
3330 c 

205, 2,11, 263 sit, 312 
(4,47, ,t.41, 4,43, 4,22) 

208, 233, 260, 339 (4,45, 
4,37, 4,25, 3,9) 

206. 229, 293, 308, 390 
(4,41, 4,37, 3,79, 3,85, 
4,27) 

208, 246, 290, 312 (4,58, 
4,09, 3,97, 3,89) 

2,41 (s, COCH3), 7,36--9,14 (m, 
aromatic protons 
11,3 (s, NH) 

2,22 is, COCII3), 2.59 (s, CHa), 
7,00--8,45 (in), aromatic 
protons 

2,67 (s, COCH3), 6,63--7,87 (m, 
aromatic protons 
8,89 (s, NH) 

aThe  C = C  b a n d s  of a p - s u b s t i t u t e d  b e n z e n e  r i n g  a r e  found at  
1610 c m  - l .  b in  c h l o r o f o r m .  CFor  NH and OH. 

s i g n a l s  of p r o t o n s  of a c e t y l  g r o u p s  and a r o m a t i c  p r o t o n s ;  the  s i g n a l s  of the  p r o t o n s  of a m e t h y l e n e  g roup  tha t  
shou ld  have  b e e n  o b s e r v e d  in the  s p e c t r a  of the  i s o m e r i c  Schfff b a s e s  (Xa, XIIIa,  and XIVa) a r e  a b se n t .  We 
w e r e  unable  to r e c o r d  the  P M R  s p e c t r u m  of a m i n e  XV b e c a u s e  of i t s  r a p i d  d e c o m p o s i t i o n  in a l coho l ,  a ce tone ,  

and DMSO. 
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xa A,=3indolyl; XlIIa At= p-tolylxw,~ Ar=p-nitrophenyl 

The  a s s i g n m e n t  of the  s i g n a l s  of the  2 - H  p r o t o n s  in the  s p e c t r a  of a m i n e s  X, XIII, and XIV is  d i f f icul t ;  
h o w e v e r ,  t h e s e  s i g n a l s  a p p e a r  a t  8.00 and 7.68 ppm in the  s p e c t r a  of  a c e t y l  d e r i v a t i v e s  XVI and XVII, i . e . ,  a t  
v a l u e s  c l o s e  to the  c h e m i c a l  sh i f t  of the  2 - H  p r o t o n  (7.76 ppm) [2] in the  s p e c t r u m  of 1,3 ,3 - t r i a e e t a m i n o i n d o l e .  

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

The IR s p e c t r a  of the  c o m p o u n d s  w e r e  r e c o r d e d  with  a UR-20  s p e c t r o m e t e r .  The  UV s p e c t r a  w e r e  r e -  
c o r d e d  wi th  a S p e c o r d  U V - v i s  s p e c t r o p h o t o m e t e r .  The PMR s p e c t r a  w e r e  o b t a i n e d  with  a V a r i a n  C F T - 2 0  
s p e c t r o m e t e r  wi th  t e t r a m e t h y l s i l a n e  as  the  i n t e r n a l  s t a n d a r d .  The m a s s  s p e c t r a  w e r e  r e c o r d e d  with  an MKh-  
1303 m a s s  s p e c t r o m e t e r  wi th  d i r e c t  i n t r o d u c t i o n  of the  s a m p l e s  into the  ion s o u r c e  at  an i o n i z i n g - e l e c t r o n  en -  
e r g y  of 50 eV and a c a t h o d e  e m i s s i o n  c u r r e n t  of 1.25 mA.  Si lufol  UV-254 and an a c e t o n e - c h l o r o f o r m  s y s t e m  
(1 :20)  w e r e  used  fo r  TLC.  

2 - A n i l i n o - 3 H - i n d o l e - 3 - i m i n e  (IV). A s o l u t i o n  of 0.13 g (1 m m o l e  of 3 - a m i n o i n d o l e  in 5 ml  of d ioxane  w a s  
added  to a hot  s o l u t i o n o f  0.11 g (1 m m o l e )  of n i t r o s o b e n z e n e  in 5 m l  of d ioxane ,  and the  m i x t u r e  w a s  h e a t e d  f o r  
3 -5  min .  It was  then  a l l owed  to s t and  at  r o o m  t e m p e r a t u r e  f o r  30 min ,  a f t e r  which  i t  was  d i lu t ed  wi th  w a t e r  
and w o r k e d  up to g ive  0,15 g (72%) of i m i n e  IV with rap 167-168~ (f rom p e t r o l e u m  e t h e r ) .  UV s p e c t r u m  (in 
a l coho l ) :  X m a  x 204, 225 ,259 ,  303, 435 n m  (log a 4.30, 4.05, 4.44,  3.52,  3.52).  IR s p e c t r u m  (oil): 1590 s,  
1620 s,  1650 sh, and 1690 m ( C = C ,  C = N ) ;  3250 c m  -1 (NH); ( c h lo ro fo rm) :  1590 s,  1620 s,  1610 s, 1630 s,  and 
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1690 m (C=C, C-----N); 3380 m and 3460 m cm -i (NH). PMR spectrum in (CD3)2SO: 6.84-8.22 (m, aromatic pro- 
tons); 9.62, 9.88, 14.50, and 17.80 (s, NH). Found: N 18~8%; M 221 (by mass spectrometry). CI4HIIN 3. Calcu- 
lated: N 19.0%; M 221. 

2-Anilino-3H-indol-3-one (VI). A solution of 0.22 g (1 mmole) of imine IV in 1 ml of acetic acid was 
allowed to stand at room temperature for 1 h, after which it was diluted with water, andthe resulting precipi- 
tate was removed by filtration to give 0.2 g (90%) of a product with mp 123-124~ (from petroleum ether) (mp 
123-124~ [5]). UV spectrum (in alcohol): kma x 203,225,258, 303, 470 nm (log e 4.21, 4.12, 4.39, 3.60, 3.60). 

3-Amino-2-(3-imino-3H-indol-2-yl)indole (indigo imine) (VII). A solution of 0.65 g (5 mmole) of 3-amino- 
indole and 1.6 g (5 mmole) of iodosobenzene diacetate in 40 ml of acetic acid was allowed to stand at room tem- 
perature for 10-12 h, after which the precipitate was removed by filtration and washed with acetic acid, alco- 
hol, and ether to give 0.8 g (62%) of VII withmp 215~ (mp 215~ [9]). Found: M 260 (by mass spectrometry). 
Calculated: M 260. 

General Method for the Preparation of X, XIII, and XIV. A solution of 2 mmole of 1-acetylindoxyl VIII 
and 2 mmole of 5, XI, or XII in 1 ml of acetic acid was heated for 10 rain (for 1 h in the case of XII), after which 
itwas cooled rapidly, and the precipitate was removed by filtration and washed with acetic acid, alcohol, and 
ether. Data on the compounds are presented in Tables 1 and 2. 

N-(1-Acetyl-3-indolyl)pyridoxamine (X-V). A mixture of 0.24 g (1 mmole) of pyridoxamine dihydrochlo- 
ride, 0.18 g (I mmole) of indoxyl VI~, 1 ml of triethylamine, and 3 ml of alcohol was heated for 1 h, after which 
the precipitate was removed rapidly by filtration and washed with water, alcohol, and ether. Data on the product 
are presented in Tables I and 2. 

N-Acetyl-4-tolyl(1-acetyl-3-indolyl)amine (XVI). A solution of 0.1 g (0.38 mmole) of amine XIII in 1 ml 
of acetic anhydride was refluxed for 1 h, after which it was diluted with water and extracted with ether. The 
ether extracts were washed with 10% NaOH and water and dried with MgSO 4. The ether was removed by evapo- 
ration, and the resulting oil was crystallized by the addition of alcohol to give a product with mp 124-125oc 
(from alcohol). The yield was 0.07 g (60%). UV spectrum (in alcohol): kmax 205,232, 274,293, 300 (log 
4.49, 4.32, 3.92, 3.84, 3.89). IR spectra (oil): 1680 s (COCH 3) and 1610 s cm -I (C-----C band of a p-substituted 
benzene ring). PMR spectrum in (CD3)2CO; 2.03 and 2.27 (s, COCH3); 2.64 (s~ CH3); 7.04-8.42 ppm (m, aro- 
matic protons). Found: C 74.3; H 6.1; N 8.9; M 306 (by mass spectrometry). CIgHIsN202. Calculated: C 74.5; 
H 5.9; N 9.1%; M 3.06. 

N-Acetyl(1-acetyl-3-indolyl)pyridoxamine Diacetate (X-VII). A mixture of 0.1 g (0.34 mmole) of amine X-V, 
0.1 g of sodium acetate, and 1.5 ml of acetic anhydride was heated for 3 h, after which it was treated with water, 
and the resulting precipitate was removed by filtration andwashed with water and alcohol to give 0.15 g (98%) of 
XVII with mp 149-150~ UV spectrum (in alcohol): kmax 204, 238,267, 290, 301 (log ~ 4.46; 4.21, 4.11, 3.81, 
3.83). IR spectrum (oil): 1650 s, 1660 s (COCH3); 1730, 1740, and 1770 s cm -I (ester CO). PMR spectrum in 
(CD3)2CO- (CD3)2SO (3 : i): 1.84, 1.92, 2.09, 2.21, and 2.51 (s, COCH3); 4.83 and 5.00 (s, CH2); 7.1-8.2 ppm (m, 
aromatic protons). Found: C 63.5; H 5.7; N 9.3%; M 451 (by mass spectrometry). C24H25N306. Calculated: 
C 63.9; H 5.5; N 9.3%; M 451. 
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