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The reaction of 2,4-dichloro-5-(13-chloroethyl)pyridine with amino- 
ilia and N-ethylaniiine, leading to the formation of 5-azaindoline 
derivatives, has been studied. The processes of the formation of 6- 
phenylamino and 6-(N-alkyl-N-pitenylamino) derivatives of 7-aza- 
indoline, 5-azaindoline, and 5,7-diazaindoline taking place with 
N-dealkylation and without it have been compared. 

Der iva t ives  of 5-aza indol ine  a re  difficult  of access .  
The Madelung reac t ion ,  which is used for the synthes is  
of the i s o m e r i c  4- ,  6-,  and 7-aza indoles  is unsu i t -  
able for the convers ion  of 4 - f o r m y l a m i n o - 3 - m e t h y l p y r -  
idine into 5-azaindole .  The homologous 2 - m e t h y l - 5 -  
azaindole is obtained by this  method with a yield of 
only about 1% [1]. The format ion  of 5-azaindole  by 
the Madelung reac t ion  with a yield of 21% by the use of 
sodium ani l ide as condensing agent descr ibed  by Okuda 
and Robison [2] could not subsequent ly  be reproduced 
[3]. At tempts  to obtain 5-azaindole  by the R e i s s e r t  
react ion,  by the Har ly -Mason  method [4], f rom 4- 
aminonieo t in ie  acid via 4 - a m i n o p y r i d - 3 - y l a e e t i c  acid 
with subsequent  c losu re  of the f i v e - m e m b e r e d  lac tam 
r ing [3], and also by the eycl iza t ion of 4 - a e e t y l a m i n o -  
3 -b romopyr id ine  [2] have l ikewise been unsuccessfu l .  
Of the var ious  p y r i d - 4 - y l h y d r a z o n e s ,  only the eyclo-  
hexanone and 2, 3-dioxopiper id ine  de r iva t ives  (in the 
la t te r  ease the N-oxide of the pyr id ine  hydrazone was 
used) have been successfu l ly  subjected to F i s c h e r  cy-  

Unsubstituted 5-azaindole was first obtained by 
M}Sller and S~s [8] by a multistage scheme based on 
the photochemical contraction of the naphthyridine 
ring. With Mo Ya. Uritskaya, we [9] have shown that 
the reaction of 2, 4, 6-trichloro-3-(fl-chloroethyl)pyr- 
idine with ammonia takes place in two competing di- 
rections with the formation of 4, 6-dichloro-7-azain- 
doline and 4, 6-dichloro-5-azaindoline, which can be 
separated chromatographically and converted into 7- 
and 5-azaindoles, respectively. 

In order to ensure that the reaction takes place un- 
ambiguously in the direction of the 5-azaindoline com- 
pounds and to exclude the possibility of the simulta- 
neous formation of the isomeric 7-azaindolines, as 
the starting material we used 2,4-diehloro-5-(fl-chlo- 
roethyl)pyridine (1) [10]. The reaction of I with ethano- 
lic ammonia at 180 ~ C led to 6-ehloro-5-azaindoline 
(If) with a yield of 60.2%. Raising the temperature to 
200 ~ C enabled the yield of II to be increased to 71.5%. 
It is an interesting fact that as in the case of 2, 4, 6- 
triehloro-3-(fl-chloroethyl)pyridine [9] the chlorine 
atom in position 6 of [he pyridine nucleus of I did not 
react with ammonia. The dehydrohalogenation of II 
gave 5-azaindoline (Ill), which we had obtained pre- 
viously [9] by the catalytic reduction of 4, 6-dichloro- 
5-azaindoline. 
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clization with the formation of condensecl 5-azaindole 
systems [5,6]. 4-Methyl- and 4-phenyl-5-azaindoles 
have been synthesized from acylated 2-(~-aminoethy[) 
pyrroles by the Bischler-Napieralski method with 
yields of 10 and 24%, respectively. It was impossible 
to cyelize the corresponding N-formyI- and N-homo- 
veratroyl derivatives [7]. 

*For  par t  XXVI, see [16]. 

As in the 7-azaindoline system [11, 12], nucleophilic 
substitution reactions in position 6 of the molecule of 
5-azaindoline take place with greater difficulty than in 
the a position of the pyridine nucleus. Thus, for ex- 
ample, after compound II had been boiled with potas- 
sium methoxide in rnethanol for 10 hr the initial chlo- 
rine derivative was recovered quantitatively, while 
raising the temperature to 190 ~ C enabled the chlorine 
in II to be replaced by a methoxy group with a 44% 
yield of IV. 
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Interesting results were obtained in the reaction of 

2, 4 - d i c h l o r o - 5 - ( ~ - c h l o r o e t h y l ) p y r i d i n e  (I) wi th  N - e t h -  

y l a n i l i n e .  H e a t i n g  the  m i x t u r e  of t h e s e  p r o d u c t s  in a 

m o l a r  r a t i o  of 1 : 2  a t  140 ~ C fo r  7 h r  led  to the  f o r m a -  

t ion of 2 , 4 - d i c h l o r o -  5 - [ ~ - ( N - e t h y l - N - p h e n y l a m i n o )  

e t h y l ] p y r i d i n e  (V), the  s t r u c t u r e  of wh ieh  w a s  shown 

by i t s  d e h a l o g e n a t i o n  to 3 - [ ~ - ( N - e t h y l - N - p h e n y l a m i n o )  

e t h y l ] p y r i d i n e  (VI), wi th  a y i e l d  of 20.9%. T h e  r e a c t i o n  

of V wi th  c a u s t i c  s o d a  in bo i l i ng  e thano l  l ed  to the  r e -  

p l a c e m e n t  of the  c h l o r i n e  in p o s i t i o n  4 by m~ e thoxy  

g r o u p  and to the  f o r m a t i o n  of 2 - c h I o r o - 4 - e t h o x y - 5 -  

[ f l - ( N - e t h y l - N - p h e n y l a m i n o )  e t h y l ] p y r  id ine  (VII). 

T h e  r e a c t i o n  of 2, 4 - d i e h l o r o - 5 - ( ~ - e h l o r o e t h y l ) p y -  

r i d i n e  (I) wi th  N - e t h y l a n i l i n e  at  190 ~ C took p l a c e  in a 

q u a l i t a t i v e l y  d i f f e r e n t  m a n n e r  and,  a f t e r  c h r o m a t o -  

g r a p h i c  s e p a r a t i o n  of the  p r o d u c t s  f o r m e d ,  l - p h e n y l -  

6 - ( N - e t h y l - N - p h e n y l a m i n o ) - 5 - a z a i n d o l i n e  (VIII) w a s  

o b t a i n e d  wi th  a y i e l d  of 41% and 1 - p h e n y l - 6 - p h e n y l -  

a m i n o - 5 - a z a i n d o I i n e  (IX) wi th  a y i e l d  of 6.6%. T h u s ,  

as  in the  c a s e  of the v a r i o u s  2 - c h l o r o - 3 - ( t ? - c h l o r o -  

e t h y l ) p y r i d i n e s  [10, 11, 1 3 - 1 5 ] ,  the r e a c t i o n  u n d e r  t h e s e  

c o n d i t i o n s  of a s u b s t i t u t e d  4 - c h l o r o - 3 - ( ~ - e h l o r o e t h y l )  

p y r i d i n e  wi th  N - e t h y l a n i l i n e  took p l a c e  wi th  the  f o r -  

m a t i o n  of a p y r i d i n e  r i n g  a c c o m p a n i e d  by N - d e a l k y l a -  

t ion.  We h a v e  s h o w n  p r e v i o u s l y  [11] tha t  the  r e a c t i o n  
of 2, 6 - d i c h l o r o - 3 - ( / ? - e h l o r o e t h y l ) - 4 - m e t h y l p y r i d i n e  

wi th  N - a I k y i a n i l i n e s  a t  300 ~ C f o r m s  4 - m e t h y I - l - p h e n y l -  

6 - p h e n y l a m i n o - 7 - a z a i n d o l i n e ,  i . e . ,  the  r e p l a c e m e n t  

of c h l o r i n e  in p o s i t i o n  6, l ike  the  f o r m a t i o n  of a p y r r o -  

l i ne  r i n g ,  i s  a c c o m p a n i e d  by N - d e a l k y l a t i o n .  In a d d i -  

t ion  to t h i s ,  i t  w a s  s h o w n  tha t  the  p r o d u c t  of the  r e a c -  

t ion  of 6 - c h l o r o - 4 - m e t h y l - l - p h e n y l - 7 - a z a i n d o l i n e  wi th  

N - a l k y l a n i l i n e s  a t  300 ~ C i s  not  the  6 - p h e n y l a m i n o  

d e r i v a t i v e  but a 4 - m e t h y l - l - p h e n y l - 6 - ( N - a l k y l - N -  

phenylamino)-7-azaindoline, i. e., in this case substi- 
tution in position 6 is not accompanied by N-dealkyla- 

lion. All this has permitted the assumption that in the 

reaction of 2, 6-diehloro-3-({?-chloroethyl)-4-methyl- 
pyridine with N-alkylanilines at 300 ~ C the replace- 
ment of chlorine in position 6 by an amine residue takes 
place before or during, but not after, the formation of 
the pyrroline ring. 

A subsequent study of the reaction of 2, 4-diehloro- 
5-(~-chloroethyl)pyrimidine with N-ethylaniline showed 
[16] that in this case, too, the formation of a pyrro- 

line ring accompanied by N-dealkylation takes place. 
However, in view of the high mobility of the halogen 

atoms in the pyrimidine nucleus, the temperature bar- 
rier of the reaction is considerably lower (the process 
takes place at 140 ~ C). In this case, the replacement 

of a chlorine atom in the a' position of the pyrimidine 
system by a secondary amine residue is not accom- 

panied by N-dealkylation and the only reaction prod- 
uct is 6-(N-ethyl-N-phenylamino)-l-phenyl-5, 7-dia- 
zaindoline. 

The reaction of 2, 4-dichloro-5-(/?-chloroethyl)pyr- 

idine (1) with N-ethylaniline occupies an intermediate 
position between the above two different types of reac- 
tion. In this case the process takes place at 190 ~ C 
and products of both types are formed: both the 6-(N- 
ethyl-N-phenylamino) derivative (VIII) and the 6-phenyl- 
amino compound (IX). The structure of the latter was 

c o n f i r m e d  by i t s  c o n v e r s i o n  in to  6 - ( N - a c e t y l - N - p h e n y l -  

amino)  - l - p h e n y t -  5- a z a i n d o l i n e  (X). 

It i s  an i n t e r e s t i n g  f a c t  t ha t  2, 4 - d i c h l o r o - 5 - [ f l - ( N -  

e t h y l - N - p h e n y l a m i n o ) - e t h y l ] p y r i d i n e  (V), w h i c h  i s  

f o r m e d  f r o m  I and N - e t h y l a n i l i n e  a t  140 ~ C, i s  not  an 

i n t e r m e d i a t e  in the  s y n t h e s i s  of the  5 - a z a i n d o l i n e s o  

When  c o m p o u n d  V w a s  h e a t e d  u n d e r  the  c o n d i t i o n s  f o r  

the  s y n t h e s i s  of the 5 - a z a i n d o l i n e s  (190 ~ C, 7 h r ) ,  on ly  

the  i n i t i a l  c o m p o u n d  w a s  r e c o v e r e d ,  wi th  a y i e l d  of 

83%, and w h i l e  r a i s i n g  the  t e m p e r a t u r e  to 250 ~ C ( 7 h r )  

l ed  to  the  d e s t r u c t i o n  of  the  m o l e c u l e  i t  w a s  i m p o s s i -  

b le  in t h i s  c a s e ,  a s  we l l ,  to d e t e c t  the  f o r m a t i o n  of 5-  

a z a i n d o l i n e  d e r i v a t i v e s .  T h u s ,  i t  m a y  be a s s u m e d  tha t  

in the  r e a c t i o n  of I wi th  N - e t h y l a n i l i n e  u n d e r  m i l d e r  

c o n d i t i o n s  (140 ~ C) the  s l o w  r e p l a c e m e n t  of the  h a l o g e n  

in the  s i d e  cha in  by a N - e t h y l a n i l i n e  r e s i d u e  t a k e s  

p l a c e .  W h e n  the  t e m p e r a t u r e  i s  r a i s e d  (to 190 ~ C), 

the m o r e  r a p i d  r e p l a c e m e n t  of the  h a l o g e n  in p o s i t i o n  

4 of the  p y r i d i n e  n u c l e u s  c o m e s  to the  f o r e ,  w h i c h  

l e a d s  to the  s u b s e q u e n t  f o r m a t i o n  of the p y r r o l i n e  r i n g  

to g ive  a 5 - a z a i n d o l i n e  s y s t e m ,  a c c o m p a n i e d  by N - d e -  

a lky la t ion .  The  r e p l a c e m e n t  of the c h l o r i n e  in p o s i -  

t ion  2, the  r e a c t i v i t y  of w h i c h  i s  no t  m u c h  l e s s  than 

tha t  of the  c h l o r i n e  a t o m  in p o s i t i o n  4, t a k e s  p l a c e  in 

p a r a l l e l .  T h e  N - d e a l k y l a t i o n  of the  e n t e r i n g  s u b s t i t u -  
en t  d o e s  o r  d o e s  not  t ake  p l a c e  a c c o r d i n g  to the s t a g e  

of the  f o r m a t i o n  of the  p y r r o l i n e  r i n g  at  w h i c h  the  a t -  

t ack  at  p o s i t i o n  6 of  the  m o l e c u l e  o c c u r s .  

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

6-Chloto-6-azaindoline (IlL A mixture of 5 g (24 raM) of I [10] 
and 50 ml of 25% e~anolic ammonia (740 raM) was heated in an 
autoclave at 200 ~ C for 4 hr and was then evaporated in vacuum. The 
residue was treated with 50% potassium carbonate solution and ex- 
rxacted with benzene. After the solvent had been driven off. the resi- 
due was distilled in vacuum, gp 152-154 ~ C (1.8 ram). Yield 2.89 g 
(71.6%). Colorless crystalS, mp t06-107 ~ C (from ethyl acetate). 
Readily soluble in alcohols, acetone, benzene, and chloroform, spar- 
ingly soluble in ether, and insoluble in petroleum ether and water. 
UV spectrum: &max 260 nm (log e 3.96)*. IR spectrum: 3200 cm "1 (NH), 
1618 cm "x (C=N); PMR spectrum (in CDC13): two triplets with I ~ 
~ 8 Hz at 3.08 and 3.77 ppm each of 2 p. u (CHa--CH a of a pyrroline 
ring), two singlets each of 1 p.e.  at 6.40 ppm (proton at C7) and 7.77 
ppm (proton at C4--in the c~-position to the nitrogen of the pyridine 
nucleus), and a broad signal at 5.15-5.50 ppm (NH). Found, %: 
C 54.05; H4.71; C123.10, 25.24; N 17.87, 18.24. Calculated for 
C7HTC1Na, %: C 54.37; H 4.53; CI 22.98; N 18.12. 

5-Azaindoline (III). In the presence of a palladium catalyst pre- 
pared from 1.5 g of palladium chloride, 1.7 g (11 raM) of II in 170 
ml of ethanol was hydrogenated at a pressure of 20-30 cm of water. 
The catalyst was filtered off and the solvent was evaporated off in 
vacuum. This gave 1.7 g of the hydrochloride of III (quantitative 
yield). Colorless crystals, mp 188-189 ~ C (from a mixture of ethanol 
and ethyl acetate)**. The hydrochloride is readily soluble in water, 

*The UV spectra were taken on an SF-4 spectrophotometer with 
ethanol as the solvent, the IR spectra on a UR-10 recording spectrom- 
eter with samples in the form of pastes in paraffin oil, and the PivlR 
spectra on a JNM-100 (100 MHz) spectrometer with TMS as internal 
standard (the solvents are given in brackets). We consider it our pleas- 
ant duty to express our thanks to Yu. N. Sheinker, E. M. Peresieni, 
and Yu. I. Pomerantsev for assistance in the spectral determinations. 

'~'Previously [9] through an uncorrected printing error the melting 
point of the hydrochloride of III was erroneously given as 129-180 ~ C. 
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alcohols, and chloroform, sparingly soluble in acetone, ethyl acetate, 
and benzene, and imoluble in ether. UV spectrum: Xmax 282 nm 
(log e 4.04). Found, %: C 53.76; H 5.76; C1 22.33; N 17.96. Calcu- 
lated for CIHsNz -HC1, %: C 53.67; H 5.75; C1 22.68; N 17.89. 

The base IN--colorless crystals, mp 102-103" C (from cyclohex- 
ane), Readily soluble in ether, benzene, chloroform, ethyl acetate, 
alcohols, and water, insoluble in petroleum ether. UV spectrum: 
Xma x 260 nm (log e 3.96). IR spectrum: 3165 cm "1 (NH), 1611 cm "1 
(C=N). PMR spectrum (in CDaOD): two triplets with I ~ 8 Hz at 2.89 
and 3.50 ppm, each of 2 p.u.  (CHzCHz group of a pyrroline ring), 
doublet with J ~ 7 Hz at 6.47 ppm of 1 p.u.  (proton at C7) coinciding 
in its chemical shift with a singlet from the proton at C a, and a doub- 
let (l ~ 7 Hz) from the proton at C 6 with 5 7.7 ppm (2 p .u . ) .  Found, 
%: C 69.94; H 6.70; N 23.34. Calculated for CIHsN z, %: C 70.00; 
H 6.67; N 23.33. 

1-Aeetyl-fi-azaindoline. A mixture of 0.5 g (4.2 mM) of III and 
5 ml of acetic anhydride was boiled for 1 hr and was evaporated in 
vacuum. Yield 0.66 g (98.5%). Colorless crystals, mp 161-162 ~ C 
(after recrystallization from benzene the mp did not change). Readily 
soluble in alcohols, acetone, chloroform, and water, less readily in 
benzene, insoluble in ether and petroleum ether. UV spectrum: kma x 

nm (log e 4.08). IR spectrum: 1678 cm "1 (CHzCONI). Found, 257 
%: C 66.39; H 6.08; N 17.28. Calculated for CsHl0NzO, %: C 66.67; 
H 6.17; N 17.28. 

6-Methoxy-5-azaindoline (IV). The potassium methoxide from 
0.37 g (9.5 raM) of potassium and 13 ml of methanol and 1 g (6.5 mM) 
of II were heated in a sealed glass tube at 190" C for 15 hr. Then the 
mixture was evaporated in vacuum and the residue was treated with 
20 ml of 50% potassium carbonate solution and extracted with ether. 
The ethereal extract was dried with potassium carbonate and evapo- 
rated in vacuum. Yield 0.43 g (44.3%). Colorless crystals, mp 99- 
100" C (from cyclohexane). Readily soluble in the usual organic sol- 
vents, less readily in water and cyelohexane, insoluble in petroleum 
ether. Found, %: C 63.62; H 6.84; N 18.44. Calculated for CsH10NzO, 
%: C 64.00; H 6.66; N 18.70. 

2, 4-Diehloro-5-[~-(N-ethyl-N-phenylamino)ethyl] pyfidine (V). 
A mixture of 5 g (24 raM) of I and 5.8 g (48 mM) of N-ethylaniline 
was heated at 140 ~ C for 7 hr. The excess of N-ethylanlline was dis- 
tilled off in vacuum. The residue was treated with 30 ml of 10% HC1, 
and the 2.4 g (48%) of compound I that had not reacted was extracted 
with benzene. The hydrochloric acid solution was made alkaline with 
potassium carbonate and extracted with benzene. The benzene extract 
was dried with potassium carbonate and evaporated in vacuum, and 
the residue was distilled at 191-193 ~ C (1.5 ram). Yield 1.46 g(20.9%). 
Colorless oily substance readily soluble in the usual organic solvents, 
n~ 1.6012. Found, %: N 9.60. Calculated for CIsHmC12N 2, %: N 9.49. 
Hydroehloflde--colorless crystals, mp 175-176" C (from ethanol). 
Found, %: C 54.64; H 5.42; N 8.26; C132.02. Calculated for C15H17NzC 1 s , 
%: C 54.30; H 5.13; N 8.44; C1 32.13. Picture--yellow crystals, mp 
143-144" C (from ethanol). Found, %: C 48.38; H 3.56; C1 13.23; 
N 13.48; 13.56. Calculated for ClsH16ClzN z .CsHsNsO, %: C 48.09; 

H 3.63; C1 13.55; N 13.36. 
3-[13-(N-Ethyl-N-phenylamino)ethyl] pyfidine (VI). One gram 

(3.4 raM) of V was reduced in the presence of a palladium catalyst 
(from 0.5 g of palladium chloride) in 50 ml of methanol at an over- 
pressure of hydrogen of 20-30 cm water. The catalyst was filtered off 
and the solution was evaporated in vacuum. The base was liberated 
with 50% potassium carbonate solution and extracted with ether. Dis- 
tillation of the ether yielded 0.7 g (91%) of a colorless oily substance 
with bp 158-160 ~ C (1 ram). Soluble in the usual organic solvents, in- 
soluble in water. Found, %: C 79.36; H 8.00; N 12.52. Calculated for 
C15HIsNz, %: C 79.64; H 7.96; N 12.40. 

2 -Chloro-4- ethoxy-5 - [13-(N -ethyl-N -phenylamiao)ethyl] pyridine 
(VII). A solution of 0.6 g (2 mM) of V and 0.12 g (3 raM) of caustic 
soda in 10 ml of ethanol was boiled for 7 hr. The ethanol was distilled 
off in vacuum. The residue was treated with 10 ml of water and ex- 
tracted with ether. The residue after the distillation of the ether (0.58 
g) was crystallized from anhydrous ethanol. This gave 0.17 g (32.7%) 
of colorless crystals with  mp 85-86 ~ C (from ethanol). Readily soluble 
in ether, acetone, chloroform, and water, less readily in ethyl ace- 

tate, and poorly soluble in alcohols. Found, %: C 66.80; H 6.65; C1 11. 
C1 11.89; N 9.24. Calculated for C17HslC1NzO, %: C 66.99; H 6.89; 
C1 11.68; N 9.19. 

Reaction of 2, 4-dichloro-5-(8-chlotoethyl)pyridine with N-ethyl- 
aniline at 190" C. A mixture of 5 (24 raM) of I and 5.8 g (48 mM) of 
N-ethylanitine was heated at 190 ~ C for 7 hr. After cooling, 25 ml of 
10o7o HC1 was add ed to the reaction mixture and the nonbasic substances 
(0.75 g) were extracted with benzene. The resulting mixture did not 
contain the initial I and boiled at 209-210" C (1 mm); it was not 
studied further. The hydrochloric acid solution after extraction with 
benzene was made alkaline with 50~ potassium carbonate solution. 
The base that separate d out was extracted with chloroform and, after 
vacuum distillation of the solvent and the unchanged N-ethylaniline, 
was chromatographed on a column of alumina (240 g of AlzOs, column 
height 85 cm, diameter 2.5 cm) and was eluted with petroleum ether. 
After evaporation, 7.8 l of petroleum ether yielded 3.07 g (41%) of 
6-(N-ethyl-N-phenylamino)-l-phenyl-5-azaindoline (VIII). Colorless 
crystals, mp 99-99.5 ~ C (from iSopropanol), bp 209-210 ~ C (1 ram). 
Compound VIII is readily soluble in ether, acetone, ethyl acetate, 
chloroform, benzene, and methanol, less readily in ethanol, isopro- 
panol, and petroleum ether, and insoluble in water. IR spectrum: 
1620 cm -1 (C=N); absence of absorption in the 3000-3800 cm "1 re- 
gion. PMR spectrum (in CCla): triplet (3 p .u . )  ~ 1.15 ppm (CH 3 of 
an ethyl group); triplet (2 p. u. ) 3.00 ppm (CH 2 of a pyrroline ring) 
with l ~ 8 Hz; superposed triplet of the CH z group of the pyrroline 
ring and quadruplet from the CH 2 of the ethyl group (4 p. u. ) at 3.92 
ppm; two 1-p.u.  singlets at 6.02 ppm (proton at C7) and at 7.70 ppm 
(proton at C4); muttiplet signal of the protons of the phenyl nuclei 
in the 6.0-7.37 ppm region (10 p.u . ) .  Found, %: C 79.60; H 6.66; 
N 13.42. Calculated for CzlHzlN s, %: C 80.00; H 6.67; N 13.83. Pie- 
rate--yellow crystals, mp 164.5-165" C (from ethanol). Readily sol- 
uble in acetone, sparingly soluble in ethanol and ether. Found, %: 
C 59.46; H 4.33; N 16.51. Calculated for CzaHzlNs .C6HsNzO 7, %: 
C 59.56; H 4.41; N 15.44. 

After the elution of compound VIII with petroleum ether, the 
column was washed with 1 l of diethyl ether. The ethereal eluate was 
evaporated in vacuum, the residue was treated with 10 ml of ether, 
and the mixture was filtered. This gave 0.39 g (6.63%) of 1-phenyl-6- 
phenylamino-5-azaindoline (IX). Colorless crystals, mp 166-167 ~ C 
(from ethanol). Readily soinbie in chloroform, tess readily in alco- 
hols, acetone, ethyl acetate, and benzene, and sparingly soluble in 
ether, petroleum ether, and water. IR spectrum: 3260 cm -1 (NH), 
1627 cm "l (C=N). PMR spectrum (in CFsCOOH): two triplets with l 
~ 8 Hz at 3.13 and 4.18 ppm (each of 2 p. u. --CHzCtt z group of a 
pyrroline ring), singlet of the proton at C 7 (1 p .u . )  at 6.05 ppm, and 
a multiplet of phenyl protons in the 6.75-7.15 ppm region (10 p. u. ). 
Found, %: C 79.22; H 8.92; N 14.82. Calculated for C19HnNs, %: 
C 79.44; H 5.92; N 14.68. 

6-(N-Acetyl-N-phenylamtno)-l-phenyl-f-azaindoline (X). A 
mixture of 0.2 g (0.7 raM) of IX and 1 ml (10 mM) of acetic anhy- 
dride was boiled for 80 min. The reaction mixture was evaporated 
in vacuum and the residue was crystallized from ether to give 0.19 g 
(82.7~ of colorless crystals with mp 128-129 ~ C. Readily soluble in 
benzene, acetone, chloroform, ethyl acetate, and alcohols, less 
readily in ether, and insoluble in petroleum ether and water. IR spec- 
trum: 1679 cm "i (CHsCON<). Found, %: C 76.30; H 6.78; N 12.42. 
Calculated for CzlH19NsO, %: C 76.60; H 5.78; N 12.75. 
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