
indolizine in 10 ml  of dry ace toni t r i le ,  and the mix tu re  was allowed to stand at r oom t e m p e r a t u r e  for  10 rain. 
The ace toni t r i le  was then removed  by dist i l lat ion,  and the res idue  was washed with methanol  and r e c r y s t a l l i z e a  
f r o m  DMF to give 0.5 g (71%) of 1 ,3-b is ( t r iphenylmethyl ) -2-phenyl indol iz ine  with mp 240-241 deg C. The 
product  did not depress  the mel t ing point of a s ample  of the compound descr ibed  above. 

2 ,3 -Dimethy l - l - (9 -ac r id iny l ) indo l i z ine  (XVIIa). This compound was obtained by reac t ion  of 10 g (50 
mmole)  of acr id ine  hydrochlor ide  and 5.8 g (25 mmole)  of 2 ,3-dimethyl indol iz ine in 35 ml  of dry  DMF at 100 
deg C for  8 h. Workup gave 4.8 g (60%) of a product  with mp 274-275 deg C ( f rom DMF) and Rf  0.6 ( sys t em B). 
Mass s p e c t r u m ,  m/e  ( sys t em A): 152 (15.10); 152.5 (2.4); 153 (13.0); 153.5 (8.4); 158.5 (4.2); 159 (3.6); 159.5 
(2.4); 160 (8.7); 160.5 (4.9); 161 (9.2); 304 (3.0); 305 (12.4); 306 (6.2); 307 (4.7); 318 (3.0); 319 (4.5); 320 
(3.0); 321 (43.8); 322 (100.0); 323 (25.9). Found: C 85.9; H 5.7; N8.6%. C23H18N2. Calculated:  C 85.7; H 
5:6; N 8.7%. Compounds XVIlb, c and XVIIIa, b were  s i m i l a r l y  obtained (see Table  2). 
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REACTION OF ~-CYANOMETHYLAZAHETEROCYCLES 

WITH a-HALO CARBOXYLIC ACID CHLORIDES AND ANHYDRIDES 

F. S. Babichev, Yu. M. Volovenko, 
and A. A. Oleinik 

UDC 542.951 : 547.78'82 

(~-Cyanomethylazaheterocycles  a r e  acylated by a -ha lo  carboxyl ic  acid chlor ides  and anhy-  
dr ides  at the methylene carbon a tom to give he tary l -conta in ing  halo ketones.  

a - C y a n o m e t h y l a z a h e t e r o c y c l e s  (1) a re  acylated at the methylene carbon a tom [1-3] to give a - a c y l  
de r iva t ives .  However ,  up until now acyl der iva t ives  that  contain a functional group in the acyl  res idue  have 
not been obtained. In the p re sen t  r e s e a r c h  we obtained compounds of this type and studied the i r  p rope r t i e s .  

0 "  (R--Clt-'II'~ICO"20 ~ ( ~  0 
CtI2--CN R--CII--HalCOGI "N ~'" ~CII--C--Clt--R 

t I CN ttal 

Ila-d; Ilia, b ; 
I r a ,  b;  v ;  v! 

In the acylat ion of 2 -cyanomethyl  der iva t ives  of azahe te rocyc les  of the I type with e -ha loca rboxy l i c  acid 
anhydrides  and chlor ides  the reac t ion  may  proceed  via  th ree  pathways : acylat ion and alkylat ion of the he te ro -  
r ing ni t rogen a tom o r  acylat ion of the methylene group. In all  of the cases  that we studied we isolated only C- 
acylated pyr id ines  (IIa-d),  quinolines (IHa, b), benz imidazoles  (IVa, b), 1 -methy lbenz imidazo les  (V), and 4,5- 
diphenylthiazoles (VI) (see Table  1), the s t ruc tu r e s  of which were  conf i rmed by the i r  chemica l  p r o p e r t i e s  and 
spec t r a l  data. T h r e e  m a x i m a  at 240, 295, and 370 nm a re  obse rved  in the UV s p e c t r a  of acyl  der iva t ives  of 
2 -cyanomethy lpyr id ine  IIa, b, d in ethanol; this is in comple te  ag reemen t  with the d a t a f o r  a - a e e t y l - 2 - c y a n o -  
methylpyr id ine  [3]. A singlet  of protons of a methylene group at 4.5-4.8 ppm is obse rved  in the PMR spec t ra  
of the haloacetyl  de r iva t ives  (IIa, III, IVa, V, and VI). The absorp t ion  band in the IR s p e c t r a  at 2195-2205 cm -~ 
is re la ted  to a conjugated n i t r i le  group [2, 3]. 

I n  the acylat ion of s - h a l o  carboxyl ic  acid chlor ides  half the amount of s ta r t ing  azahe te rocyc le  is t ied up 
in the f o r m  of the hydrochlor ide ,  and the yields of acyl der iva t ives  do not even reach  50%. When the reac t ion  
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�9 ~Thc compounds werc recrys ta l l ized:  Ira from benzene, IIb and 
IIIa l'rom toluene, and V from methyl ethyl ketone. The {~emaining 
compounds were recrys ta l l ized  from n-propyl  alcohol. ~Compound 
IIIb was obtained from IIIa by halogen exchange. 

is ca r r i ed  out in the presence  of bases (for example, t r ie thylamine) ,  it gives a resinlike mixture,  f rom which 
the desi red products  were isolated in mininml yields. Considerably higher yields (up to 100%) were obtained in 
the acylation with a,-halo c,~rboxylic acid anhydrides.  In this case  the products isolated f rom the reaction 
mixture were pract ical ly  free of impuri t ies .  

The products were crysta l l ine  substances that were stable during storage.  However, they all decomposed 
when they were heated to their  melting points. 

The halogen atom in the products is ex t remely  labile ,and is readily replaced by various nucleophilic 
agents. The chlorine atom in 2- (2-quinoly l ) -3-ke to-4-chlorobutyroni t r i le  (IIIa) is exchanged by iodine via the 
Finkelstein react ion with sodium iodide. A thiocymmto derivat ive was obtained when an acetone solution of 
potass ium thiocyanate was refluxed with 2 - (2-pyr idy l ) -3-ke to-4-ch lorobutyron i t r i l e  (IIa), and reaction of IIa 
and IYa with sodium azide gave the corresponding azides. 

E X P E R I M E  NTA L 

The PMR spectra  of t r i f luoroacet ic  acids solutions of the compounds were recorded  with a ZKR-60 
spec t romete r  with teh 'amethyls i lane  as the internal standard. The IR spec t ra  of minera l  oil suspensions of the 
compounds were recorded with a UR-10 spec t romete r .  The UV spectra  of ethanol solutions of the compounds 
were  recorded  with m] SF-4a  spect rophotometer .  

Acvlation of 2-Cyanomethylazaheteroeyeles .  Method A. Acylation with s -Halo  Carboxylic Acid Anhy- 
drides.  A mixture of 2-cyanomethylazaheterocycle  and 10% excess anhydride was refluxed in toluene for 30-60 
min, after which it was cooled and t reated with a twofold quantity of ether.  The result ing precipitate was 
removed by filtration, washed with ether ,  and crysta l l ized f rom a suitable solvent. In the prepara t ion of IV the 
react ion was ca r r i ed  out in dimethylformamide (DMF). 

Method B. Acylation with c~-Halo Carboxylic Acid Chlorides.  A mixture of 2-cyanomethylazahetero-  
cycle and carboxylic acid chloride in toluene (10 ml per 0.01 mole of reagents) was refluxed for 30 min, af ter  
~aich it was cooled and treated with a twofold quantity of ether.  The result ing precipi tate  Was removed by fil- 
tration, and water and ammonium hydroxide were added to it until the mixture had pH 8-9. The product  was 
removed by fil tration and washed with water and alcohol. 

2-(2-Quinolyl) -3-keto-4- iodobutyroni t r i le  (IIIb). A solution of 0.57 g (3.8 mmole) of sodium iodide in 5 
ml of acetone was added to a heated solution of 0.61 g (2.5 mmole) of 2- (2-quinolyl ) -3-keto-4-chlorobutyroni t r i le  
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in 40 ml  of acetone,  a f ter  which the mix ture  was refluxed for 5 min and allowed to stand overnight.  The 
resu l t ing  prec ip i ta te  was removed  by f i l t ra t ion and washed with water  and acetone to give 0.7 g (83.3%) o f  IIlb. 

2 - (2 -Pyr idy l ) -3 -ke to -4 - th iocyana tobu ty ron i t r i l e  (VII). A mix ture  of 0.97 g (5 mmole) of 2 - (2 -py r idyD-3 -  
ke to -4 -ch lo robu ty ron i t r i l e  and 0.74 g (7.5 mmole)  of po ta s s ium thiocyanate in 20 ml  of acetone was ref luxed 
for  2 h, a f te r  which it  was cooled, and the resul t ing  prec ip i ta te  was removed  by f i l t rat ion and washed with 12 
ml of water  and acetone to give 0.96 g (88%) of VII with mp 184 deg C (f rom n-propyl  alcohol). IR spec t rum:  
2200 (CN) and 2155 c m  -I (SCN). Found: N 19.5; S 15.0%. C10HTN3OS. Calculated: N 19.3; S 14.8%. 

2 - ( 2 - P y r i d y l ) - 3 - k e t o - 4 - a z i d o b u t y r o n i t r i l e  (VIII). A mixture  of 5.82 g (30 mmole) of 2 - (2 -pyr idy l ) -3 -  
ke to -4 -ch lo robu ty ron i t r i l e ,  2.16 g (33 mmole)  of  finely ground sodium azide,  25 ml  of DMF, and 2 ml  of water  
was heated at 50-60 deg C for  20 min,  a f te r  which it was allowed to stand at room t e m p e r a t u r e  for 12-15 h. 
Cold water  (25 mi) was added to the reac t ion  mixture ,  and the p rec ip i ta te  was removed  by f i l t rat ion and washed 
with water  to give 5 g (83%) of a product  with mp ~58-159 deg C (dec., f r o m  n-propyl  alcohol). IR spec t rum:  
2195 (CN) and 2122 cm -i  (N3). Found: N 34.8%. CgHTNsO. Calculated:  N 34.8%. 

2 - (2 -Benz imidazo ly l ) -3 -ke to -4 -az idobu ty ron i t r i l e  (IX). A 0.72:g (11 remote) sample  of finely ground 
sodium azide was added to a solution of 2.34 g (10 mmole)  of 2 - (2 -benz imidazo ly l ) -3 -ke to -4 -ch lo robu ty ron i t r i l e  
in a refluxing mixture  of 20 ml of DMF and 4 ml  of water ,  a f te r  which heating was discontinued. After 2 h, 30 
ml  of wa te r  was added, and the resu l t ing  prec ip i ta te  was removed  by f i l t ra t ion and washed with water  and 
alcohol to give 2.4 g (99%) of a product  with mp>320  deg C (f rom n-propyl  alcohol). IR spec t rum:  2200 (CN) 
and 2120 cm -1 (N3). Found: N 35.2%. CllHsN~O. Calculated:  N 35.0%. 
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ACETALS OF LACTAMS AND ACID AMIDES 

XXII.* REACTION OF AMIDE AND LACTAM ACETALS WITH ENAMINO ESTERS. 

SYNTHESIS OF BENZENE, PYRIDINE, INDOLE, QUINOLINE, 

AND BENZAZEPINE DERIVATIVES 

V. G. Granik, O. Ya. Belyaeva, 
R. G. Glushkov, T. F. Vlasova, 
A. B. Grigor'ev, and M. K. Polievktov 

UDC 547.52/59'752'821 '831'892: 542.951.2 

It is shown that ace ta ls  of acid amides  and lac tams  undergo condensat ion at the o~-CH 3 (or 
CH2) groups of enamino e s t e r s  to give d ienediamines ,  the cycl izat ion of which led to benzene,  
pyr idine,  indole, quinoline, and benzazepine der iva t ives .  

The chemica l  and phys icochemica l  p r o p e r t i e s  of enamines (for example ,  of the I type) a r e  de termined to 
a g r ea t  extent  by the e l e c t ron -accep t o r  effect  of  the ~ subst i tuents  and the e lec t ron-donor  effect  of  the t e r t i a ry  
amino group. 

In the case  of the reac t ion  of enamine I with d imethyl formamide  diethylacetat  (II), as a r e su l t  of which 
1 -ca rbe thoxy- l - cyano-2 ,4 -b i s (N ,N-d ime thy lamino)bu tad iene  (III) was isolated in 56% yield,  we have shown [2] 

*See [1] for communica t ion  XXI. 
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