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12-Aeetamidoindolo[1,2-c]quinazolines were obtained by treatment of 3-arylazoindoles with 
zinc in acetic acid in the presence of acetic anhydride and sodium acetate. The products were 
converted to the corresponding amines by hydrolysis. 

In a study of the reduction of 3-arylazoindoles (I-IV) with zinc in acetic acid in the presence of acetic 
anhydride and sodium acetate we found that the reaction gives 12-acetamidoindolo[1,2-c]quinazolines (V- 
VIII). The IR spectra of derivatives V-VIII contain absorption bands at 3260 (NH) and 1640-1645 cm -1 
(amide C = O). Singlets at 2.25 (COCH3) and 3.15 ppm (CH3) and a multiplet at 7.85-8.35 ppm (eight aromatic 
protons) are observed in the PMR spectrum of V. In addition, diazo coupling of 2-(o-acetamidophenyl) 
indole [1] with benzenediazonium chloride gave 2-(o-acetamidophenyl)-3-phenylazoindole (IX). The latter 
gives 6-methyl-12-phenylazoindolo [I-2-c]quinazoline (X)in high yield. R eduction of X with zinc in acetic 
acid in the presence of acetic anhydride and sodium acetate gives 6-methyl-12-acetamidoindolo[1, 2-c] 
quinazoline (V), which was identical to a sample of V obtained by reduction of 3-phenylazoindole (I). 

The reduction of 3-arylazoindoles apparently proceeds through a step involving the formation of 3- 
arylhydrazoindoles (A), which undergo a rearrangement  of the benzidine type that was previously unknown 
in the indole ser ies .  
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TABLE I. 

Com- [ 
�9 pound I R 

V 
Vl 

vii 
viii 

H 
o-CH3 
p-CH3 
p-C1 

12-Acetamidoindolo [1,2- c]quinazolines (V-VIII) 

mp, *C 
(dec.,'* 
from DMF) 

2~9 ~%q0 
316--318 

Empirical Found, % 
formula c J H 

CIsHIsN30 7~,.5 5A 
CIgHITN30 75,2 5,7 
CIgHITN30 75fi 5,7 
CIsHI4N3OCI* 66.7 4.4 

Calc., .% 
I 

N C ~-I N 

1 
14.7 74,7] 5.2 14.5 
14,0 75,2] 5.7 13.9 
14,0 75,2 5,7 13:9 
12.9 66,8 4.4 13,0 

Yield, 
% 

52 
10.3 
32 
10.6. 

*Found: C1 11.2%. Calculated:  C1 11.0~. 

The 2 - (o -aminoa ry l ) -3 -amino indo le s  (B)formed as a r e su l t  of the r e a r r a n g e m e n t  a re  conver ted  under  the 
reac t ion  conditions to 2 - (o - ace t amidoa ry l ) -3 - ace t amido indo l e s  (C), which then undergo cyel izat ion to in-  
dolo[1, 2-c]quinazol ines  (V-VIII).  

12-Acetamido[1,2-c]quinazol ine  der iva t ives  V-VIII  a r e  read i ly  hydrolyzed with hydrochlor ic  acid to 
12- aminoindolo[1,2-c]quinazol ines (XI-XIII).  

Der iva t ives  XI and XII r e a c t  with benzaldehyde to give Schiff ba se s  (XIV, XV) in high yie lds .  The 
absence  in the IR s p e c t r a  of XIV and XV of absorpt ion bands assoc ia ted  with the s t re tch ing  vibra t ions  of an 
amino group, which a re  obs e rved  in the s p e c t r a  of s t a r t ing  XI and XII, conf i rms  that the react ion  p roceeds  
at  the NH 2 group r a t h e r  than at the CH 3 group.  The s ta r t ing  3 -a ry lazo indo les  (I-IV) were  obtained by  diazo 
coupling of indole with a renediazonium sa l t s ;  3-phenylazoindole (I) and 3-(p-chlorophenylazo) indole  (IV) 
were  p rev ious ly  synthes ized  [2, 3]. 

EXPERIMENTAL METHOD 

The IR spectra of mineral oil suspensions of the compounds were recorded with Perkin-Elmer and 
UR-10 spectrometers. The UV spectra of dioxane solutions of the compounds were recorded with an EPS-3 
spectrophotometer. The PMR spectra of trifluoroacetic acid solutions were recorded with a INM-4H-100 

spectrometer with tctramethylsilane as the standard. 

3-(o-Methylphenylazo) indole  (II). A diazonium sa l t  obtained in the usual  way f r o m  53.3 g(0:5 mole) 
of o-toluidine,  150 ml  of concent ra ted  HC1, and 34.5 g (0.5 mole) of sodium ni t r i te  was added gradual ly to 
a solution of 58.5 g (0.5 mole) of indole in 500 ml of methanol  at 0 ~ while maintaining the pH of the med ium 
at 8-9 by the s imul taneous  addition of a sa tu ra ted  solution of sodium carbona te .  At the end of the addition, 
the reac t ion  mix tu re  was allowed to stand at 0 ~ for  2 h. The resu l t ing  prec ip i ta te  was r emoved  by f i l t r a -  
tion, washed with water ,  and dried,  The yield of II, with mp 116-117 ~ a f te r  r ec rys t a l l i za t ion  f rom methanol  
was 58.5 g (50%). Found: C 76.6; H 5.6; N 17.9%, C15HI3N 3. Calculated: C 76.6; H 5.6; N 17 .9~.  

3- (p-Methylphenylazo) indole  (III). This  compound, with mp 176-177 ~ was obtained in 45~yie ld  ( f rom 
methanol) under  the conditions of the synthes is  of II .  Found: C 76.6; H 5.5; N 17.9%. C15Ht3N 3. Calculated:  
C 76.6; H 5.6; N 17.9%. 

12-Acetamidoindolo[I ,2-c]quinazol ines  (V-VHI). A 0 .42-mole  sample  of acet ic  anhydride and 0.24 
mole  of fused sodium ace ta te  were  added to a solution of 0.16 mole  of I-IV in 300 ml  of glacial  acet ic  acid,  
a f te r  which 0.92 mole  of zinc powder  was added inpor t ions  while maintaining the t e m p e r a t u r e  of the mix -  
ture at 50-60 ~ At the end of the addition of the zinc dust, the mix tu re  was ref luxed for  1 h. It  was then 
cooled, and the resu l t ing  p rec ip i t a te  was r emoved  by f i l t ra t ion,  washed with wate r ,  and ref luxed in d ime-  
thy l fo rmamide  (DMF). The insoluble m a t e r i a l  was r e m o v e d  by f i l t rat ion,  and the mothe r  l iquor was cooled 
and diluted with wa te r .  The resu l t ing  p rec ip i t a te  was r e m o v e d  by fi l trat ion,  washed with methanol ,  and 
dr ied.  Data on V-VIII  a re  p re sen ted  in Table  1. 

2 - (o-Acetamidophenyl ) -3-phenylazoindole  (IX). This compound was obtained under  the conditions of 
the synthes is  of II.  The yie ld  of washed (with methanol) azoindole IX, w i thmp  220-221 ~ (dec., f r om methanol) ,  
was 76.8%. Found: C 74.4; H 5.1; N 16.0% ; C22HlaN40. Calculated:  C 74.6; H 5.1; N 15 .8~ .  

6-Methyl-12-phenylazoindolo[1,2-c]quinazo! ine  (X). E ther  (5 ml) s a tu ra t ed  with hydrogen chlor ide 
was added to a solution of 0.5 g (0.0014 mole) of IX in 500 ml of e ther ,  and the mix tu re  was allowed to 
stand at r o o m  t e m p e r a t u r e  overnight .  The resu l t ing  prec ip i ta te  was r e m o v e d  by f i l t ra t ion,  washed with 
e ther ,  and dr ied.  It  was then d isso lved  in a mix tu re  of methanol  and dioxane (200 ml),  and the solution 
was cooled and made alkaline with ammonium hydroxide.  It  was then diluted with water ,  and the resu l t ing  
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TABLE 2. 12-Aminoindolo[1,2-c]quinazolines (XI-XIII) 

u~d 

X! 

rap~ ~ ! i(ffom raeth~ Empirical 
~ anol) | formula 

_ Found_,c H % Calc., % Y~:ld, 
C I H N 

17,0 1 92 
16,1 99 
14,9 99 

R N 

I I I i H 202,5--204 C,aHl~Ns 77,6 5~3 16.9 77.7 5,3 
(dec.) 

XII p-CHs 217---~18 C]~HlsNa 78.2 5,9 16,1 78.1 5.8 
XIII p - C 1  944--246 Ct6Hld~laCl* 68.0 4.1 14.9 68,2 4,3 

*Found: C1 12.3~ Calculated: 12.6~ 

prec ip i ta te  was r e m o v e d  by f i l t rat ion,  washed with water ,  and dr ied to give 0.45 g (95.7~ of X with nap 
231-232 ~ ( f rom methanol) .  Found: C 78.5; H 5.0; N 16.7%; C22HI6N 4. Calculated:  C 78.6; H 4.8; N 16.7~. 

6-Methyl-12=acetamidoindolo[! ,2-c]quinazo! ine  (V). This compound was obtained f r o m  X under  the 
conditions of the synthes is  of V-VIII .  The yield of quinazoline V, with mp 305-306 ~ (dec., f r o m  DMF), was 
61%. No mel t ing-poin t  depress ion  was obse rved  for a mix tu re  of this product  with a sample  of V obtained 
f r o m  azoindole I by r e a r r a n g e m e n t .  

12-Aminoindolo[1,2-c]quinazolines (XI-XII!).  A 0 .01-mole  sample  of V, VII, or  VIII was ref luxed 
in 100 ml  of concent ra ted  hydrochlor ic  acid for  5 h in a f lask  equipped with a ref lux condenser  fitted with 
a Bunsen valve.  The mix tu re  was then cooled, and the resu l t ing  prec ip i ta te  was r e m o v e d  by f i l t ra t ion.  The 
prec ip i ta te  was dissolved by heating in 250 ml  of dist i l led water ,  and the solution was made alkaline with 
25% ammonium hydroxide.  The resul t ing  prec ip i ta te  was r emoved  by f i l t ra t ion,  washed with water ,  and 
dr ied.  IR spec t r a :  3390-3400, 3300, and 3200 cm -I  (NH). Data on XI-XIII  a r e  p resen ted  in Table  2. 

6-Methyl-12-benzyl ideneaminoindolo  [1,2-c]quinazoline (XIV). A 0.42-g (0.004 mole) sample  of ben-  
zaldehyde was added to a suspension of 0.99 g (0.004 mole) of XI in 50 ml  of alcohol,  and the mix ture  was 
ref luxed for  1 h. It was then cooled, and the resu l t ing  prec ip i ta te  was r e m o v e d  by fi l trat ion,  washed with 
methanol ,  and dr ied.  The yield of Schiff ba se  XIV with mp 213-5-214.5 ~ ( f rom DMF) was 1.2 g (90%). 
Found: C 82.5; H 5.0; N 12.5~. C23HITN 3. Calculated: C 82.4; H 5.1; N 12.5%. 

2-6,Dimethyl-12-benzylideneaminoindolo[1,2-c]quinazoline !XV). This compound was obtained from 
XII under the conditions of the synthesis of XIV. The yield of XV, with nap 226.5-227,5 ~ (from DMF), was 
93%. Found: C 82.8; H 5.5; N 12.1%. C24HIsN 3. Calculated: C 82.5; H 5.5; N 12.0%. 
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