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THE REACTION OF 0-ETHYL SUCCINIMIDE WITH PRIMARY AND SECONDARY AMINES 

A SIMPLE SYNTHESIS OF SOME 4(3H)-QUINAZOLONES AND QUINAZOLINES HAVING 

PROPIONIC ACID AT 2-POSITION 

The reaction of 0-ethyl succinimide (I) with various primary 

and secondary amines (11) afforded keto-amidines (I I I) in satis- 

factory yields. The treatment of keto-amidines (1111, IIIj, and 

IIIk) prepared from anthranilate and o-acylanil ines with sodium in 

alcohol afforded quantitatively quinazolones (VIa and VIb) and 

quinazolines (VId and VIe) having propionic acid ester at 2-position. 

The sequence of these reactions for quinazolones and quinazolines 

can be carried out in the same reaction-vessel by successive addi- 

tion of the reagents. 

0-Ethyl succinimide (I) was first prepared by Comstock and wheeler1) in 1891. 

After long silence, some interesting behaviors of this compound (I) were reported 

by two groups in recent years.') I seems to be a hopeful synthon because of the 

reactive imidate group included in its str~cture.~' In this paper we wish to 

report a simple one-pot synthesis of 4(3H)-quinazolones and quinazolines having 

propionic acid at ~ - ~ o s i t i o n ~ )  from I and o& carbonyl aniline derivatives. 

As the reported examples5), we observed that the reaction of various amines 

(11) with I yielded keto-amidines (111) in satisfactory yields. The physical and 



spec t ra l  p r o p e r t i e s  of I 1 1  a re  summarized i n  Table 1. Th i s  s y n t h e t i c  method o f  

111, which seems t o  be an usual  one, i s  supe r i o r  t o  t h e  former ones, f o r  ins tance,  

t he  pas t  s y n t h e t i c  methods o f  5-amino-~ll(~)-pyrrolin-2-one ( I I I a )  need t h r e e  s teps  

8 )  from ethy1,R-bromopropionate7), two steps from s u c c i n o n i t r i l e  and l i q u i d  ammonia , 

and one s tep  from s u c c i n o n i t r i l e  and 1,1,3,3-tetramethylbutyl hypoperoxide. 9)  

By our  method, t he  j u s t  m i x i ng  o f  t h e  EtOH s o l u t i o n  o f  I (1  eq mol)  and t he  concen- 

t r a t e d  aqueous ammonia (28%, 1.1 eq) i s  s u f f i c i e n t  t o  g i v e  t he  pure s o l i d  ( I I I a ) .  

I n  t he  cases of a n i l i n e  d e r i v a t i v e s  ( I I h ,  111, IIj, and I I k )  hav ing  t h e  e l ec t ron -  

wi thdrawing groups a t  ortho p o s i t i o n ,  t he  reac t i ons  i n  EtOH were ve ry  s low a t  room 

temperature (Tab le  1 )  and lowered y i e l d s  a t  r e f l u x  temperature. However, no 

so l ven t - cond i t i on  a t  e leva ted  temperature (80-140') overcame t h i s  disadvantage 

and gave good r e s u l t s .  

From above observat ion,  a  s imple one-pot r e a c t i o n  o f  quinazolones and quina-  

zo l i nes  ( V I )  was at tempted and accomplished. The t y p i c a l  procedure employed was 
0 

as f o l l o w s  : A m i x t u r e  of 1 (2  mmol) and I I i ( 2  mmol) was heated a t  130-140 (ba th  
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Table 1. Keto-amidines (111) 

Compound Reaction Yield m.p. Spectral Data b) 

~ i m e ~ )  (%)  ("c) 

IIIa 

IIIb 

IIIc 

IIId 

IIIe 

IIIf 

IIIg 

IIIh 

IIIi 

IIIj 
IIIk 

1111 

IIIm 

IIIn 

1110 

2.5 h 98 

3 h 95 

4 h 69 

4 h 92 

4 h 98 

10 h 45 

10 h 86 

2 months 58 

1 day 54 

1 month 78 
80 h 34 

4 h 93 

4 h 90 

3 h 90 

4 h 63 

149-152 

195-196 

212-213 

271-273 (dec) 

214-216 

215-216 

178-1 79 

141-142 

241-242 (dec) 
152-153 (dec) 

127-1 29 

101-102 

119-120 

168-169 

UV 226, M' 98, IR 1710, 1690, 1630, 
NMR(d6-DMSO) 2.30(2H,m), 2.6O(ZH,m), Ll H,bi 
UV 231, M 112, IR 1720, 1660, 1600, 
NMR(d -OMSO) 2.3(2H,m), 2.55(2H,m), 
2.80(9~,dj, 8.4(1H,b) 
UV 234, M 188, IR 1700, NMR(d6-DMSO) 
2.3(2H,m), 2.6(2H,m), 4.25(2H, d), 
7.23(5H,s), 8.$(lH,b) 
UV 212, 278, M 204, IR 1700, 1630, 
NMR(d6-DMSO) 2.4O(ZH,m), 2.80(2H,m), 
3.70( 3H,s), 6+90(2H,d), 7.85(2H,d) 
UV 203, 264, M 217, IR 1760, NMR 
(d -OMSO) 2.50(2H,m), 2.80(2H,m), 
7.g(3~,m), 7.8(2H,m) 

I 
UV 223, 272, 282, 290, M' 241, IR 
1715, 1690, NMR(d6-DMSO) 2.2-2.7(4H, 
m). Z.gO(2H.t). 3.55(2H,m).6.80-7.60 

, , , , , , , . , 
66, IR 1700, NMR(CDC13) 

11.70(6~,s), 2.70(4H,m), 3.50(2H,m ) ,  
90(2H,m) 
239, M 126, IR 1700,1660, NMR 

I (CDC1,) 2.65(4H,m), 3.10(3H,s), 3.24 

a) The reaction time for the reaction in EtOH at room temperature is lisrpd. This 
is not always an optimum con$'tion. b)  gY (Amax, EtOH, y), IR (KBr, cm ) ,  PMR 
(ppm). c )  lit. 227-230(dec) j, 250(dec] , 238-240(dec) 



IIi : R = 0CH3 
IIj : R = C6H5 

Ilk : R = CH3 

a 

IV 

CH3 0 
IIIi : R = 0CH3 
IIIj : R = C6H5 

IIIk : R = CH3 

v 
VIa : R = OH, R' = 0CH3 

VIb : R = OH, R '  = 0C2H5 ---+ VIc : R = OH, R' = NHCH3 
VId : R = C6H5, R' = 0C2H5 

VIe : R = CH3, R' = 0C2H5 

temp.) for 2 h. After cooling, the reaction mixture was suspended in EtOH and 

sodium (60 mg) was added with stirring to this suspension at room temperature. 

After stirring for 30 min, the clear reaction mixture was poured in water, and 

the usual work-up gave white solid, which was recrystallized from EtOH. The 

physical and spectral properties of VI were summarized in Table 2. 

The mechanism of formation of quinazolones and quinazolines may be visualized 

as above. Tricyclic compound (IV), mp 173-176' (dec), UV (EtOH,Amax, nm) 210, 

229, 254, 263, 273, 313, 325, MS (M') 200, IR (KBr, crn-l) 1790, 1690, 1620, NMR 

(CDC13) ppm 2.90 (2H,m), 3.10 (2H,m), 7.20-7.80 (3H,m), 8.25 (lH,d), was also 

isolated as a by-product from the reaction of I with 111. IIIi and IV were easily 

separated by recrystallization from benzene. IIIi was also converted to IV by 
0 

heating at 142 (mp. of 1111). Refluxing IV in MeOH (for 14 h), EtOH (for 14 h), 

and EtOH containing CH3NH2 (for 1 h) gave quantitatively 2-substituted quinazo- 



HETEROCYCLES. Vol.9. No.10. 1978 

Table 2. Quinazolones and Quinazolines 

Compound Yield m.p. Spectral ~ a t a ~ )  

a) UV (hmax, EtOH, nm), IR (KBr, cm-l), P!4R (ppm). b) From IV. c) By one-pot 
reaction. d)From IIIj. e) From IIIk. 

lones (VIa, VIb, and VIc) and the reactions were very accelerated by addition of 

sodium. These results indicate that IV is the intermediate of VIa, VIb, and VIc. 

In conclusion, the above investigation clarifies that O-ethyl succinimide (I) 

is suitable as a starting material for synthesis of quinazolones and quinazolines 

having propionic acid group at 2-position. Synthetic approach for pharmacologi- 

cally active derivatives is now under progress. 
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