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PREPARATION OF N a g  3SUBSTITUTED N-BENZPI-5-PRENYLPYRROLIN-2-ONES 
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Abstract - Amination of g-benzoylpropionic ac id  by benzyl and 
p-chlorobenzylamine gave new 3-substituted N-benzyl-5-phenyl- 
pyrroline-2-ones i n  high y ie ld .  The products were i d e n t i f i e d  by m, 
ir, mass, and uv-visible spectrosoopy. 

It was repor ted t h a t  from t h e  condensation between B-dicarbonyls and * -aminoket- 
1 one o r  e t h y l  oximinoacetoacetate t e t rasubs t i tu ted  pyr ro les  were obtained. 2,5,N- 

T r i s u b s t i t u t e d  pyr ro les  vere obtained from t h e  condensation of ammonia, hydraeine, 

hydroxylamine o r  primary m i n e s  with a  diket tone^^-^ o r  from cyc l i za t ion  of 
BCYlSUCCinio e s t e r s  With ammonia or primary mines6. Whereas, t h e  condensation 
between %-benzoylpropionic ac id  and an i l ine ,  o-toluidene o r  cyclododecaylamine 
gave N-substituted I-benzoylpropionamide7, I n  t h i s  work we have obtained an 
orange product, 3-substi tuted N-benzyl-5-phenylpgrrolin-2-one I, by re f lux ing  f o r  
2 h a mixture of equimolar amounts of i -benzoylpropionic ac id  and benzyl o r  p- 
chlorobenzylamines. O u r  condensation i s  bas ica l ly  akin t o  t h e  preparat ion of t h e  
orange product I1 from aldehydes o r  ketones with 3 , 4 4 i s u b s t i t u t e d  pyrrolin-2- 
one8. Our reac t ion  may occur t b ~ o u g h  formation of 3,4-unsubstituted 5-phenyl-N- 
benzylpyrrolin-2-one I11 and N-benzyl- Y-benzoylpropionamide IV a s  intermediates,  
then t h e  two moieties a re  reacted t o  give I. I n  a separate  experiment, N has 
been i s o l a t e d  and iden t i f i ed ,  but unfor tunate l ly  we were unable t o  i s o l a t e  111 
[la; 95% yie ld ,  mp 160-161°c, ir ( n u j o l  mull) om-' 3550-3310 (N-H s t re tch ing) ,  



1960-1670 ( p g ~ r o l i n  C-O), 1650-1615 (secondary a i d e  C=O), 1610-1585 (phenyl and 

N-H bending), n m  (d6-DNSO) 6 7.04-7.44 (phenyls protons), 3.30 (benzyl -CH2- 

protons), 11.39 (N-H proton), 2.24-2.49 t r i p l e t  (-CH2- attached t o  carbonyl), 

4.17-4.82 t r i p l e t  ( CH attached t o  unsaturated carbon), 5.62 s i ng l e t  (pgrrol- 

i n e  r i ng  proton),  [;?$ nm 400, 280, 261, 210 . Anal. Calcd fo r  C34R30N202: I 
C,81.93; H,6.02; N.5.62. Found: C,81.14; H,6.04; N,5.59 [ ~ b ;  9@ yield,  mP 200- 

210°c, i r  (nu jo l  mull) cm-I 3530-3350 (N-H stretching) ,  1680 (pyr ro l in  C-0). 

1650-1620 (secondary a i d e  C-O), 1610-1590 (phenyl and N-H bending), nmr ( c D c ~ ~ )  

6 7.06-8.17 (phenyls 5.61 (benmyl -CH2- protona 1, 10.79 (N-H protons), 

2.39-2.56 t r i p l e t  (-CH2- attached t o  carbonyl), 4.00-4.27 t r i p l e t  (-CB 
CH c?- z;:iy 

ed t o  unsaturated carbon), 5.62 s ing le t  (pyrrol in  r ing  proton), [km& 2 
402, 270,2323. Anal. Calcd f o r  C91i28N2C1202:. C,71.%; E,4.94; N,4.94; C l ,  

12.52. Found: C,71.98; H,4.97; N,4.96; C 1 ,  12.44 [IVb; 95% yield,  mp 1 4 & 1 4 9 ~ ~ ,  
i r  (nuJol mull) cm-I 3230 (N-H s t re tching) ,  1670 (benzoyl C=O), 1615 (emide 

C-0). 1585 (phenyl and/or N-H bending), [XZZ nm 498, 481, 279, 2461. Anal. 

Calcd f o r  C,,.+iI6NC1O2: C,67.66; H,5.31; N.4.64; C1,11.78. Pound: C.67.65; H, 

5.32; N.4.62; C1,11.85. The mass spectra  of I a  and Ib  show a base peak a t  m/e 

91 and 125 which represent t he  benzyl and p-ohlorobenzyl fragment ions, and 
peaks a t  high m/e values f o r  t he  fragment ions V ,  V I ,  and V I I .  The presenoe of 

these fragment ions confirmour suggested s t ruc ture  I. Other peaks a r e  a t  m/e 

409(M'+-EEI,l%) and a t  443(Ma+-123,66%), and only the  spectrum of I a  exhibited a 

molecular ion peak a t  m/e 498(39%). The mass spectrum of IVb exhibited a base 

peak a t  m/e 140, strong peaks a t  m/e 125, 105, and 77 f o r  t he  fragment ions p- 

chlorobenzyl (34%). benzoyl (36$), and phenyl (28%), respec t ive l i ,  l e s s  intense 
peaks a t  m/e 301 (molecular ion) ,  and a t  283(11%) f o r  t he  fragment i o n V I I I  

(Me+-H20 molecule).'The presence o i  t he  l a t t e r  fragment ion i n  t h e  mass spectrum 

of N b  confirms our suggested mechanism i n  t he  formation of t he  moiety 111 
intermediate which leads f i n a l l y  t o  I. The uv-visible spectra  of I a  and I b  i n  

+ + 
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ethanol and metbylene chloride, respectively, showed long wavelength bands a t  400, 
525 nm which ind ica te  t ha t  I i s  highly conjugated compound. Measurements of t he  
elemental analysis ,  ir, nmr, uv-visible, and mas8 spectra  have previously 
d e s c r ~ b e d ~ * ~ * ' ~ .  
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