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In the course of studies on the reaction of ethyl a-oxocarboxylates (I) with 

amino group donor compounds, e. g., phosphineimines, 2,3) chloroacetonitrile4) and 

chloroacetamide,5) here, the reaction of I with hydrobenzamide (N, Nl-dibenzyli- 

dene-phenylenedlamine) was carried out. It is known that hydrobenzamide de- 

composed in water to afford benzylideneimine in a reactive monomer state, which 

further converted into starting materials, benzaldehyae and ammonia. 6) 

In the present communication, we wish to report a simple method for A3-pyr- 

roline-2-one derivatives formation and the interesting structure of the products. 

Treatment of I (C-05 mole) with hydrobenzamide CC.02 mole) in 50 % ethanol 

(30 ml) in sealed tube at 1OO'C for 3 hr gave two lunds of colorless crystals, 

which were identified as 4-alkyl-5-phenyl-d3-pyrroline-3-ol-2-one (III) and 4- 

alkyl-3-benzylideneamino-5-phenyl-d3-pyrrollne-2-one (IV) by spectroscopic evi- 

dence (IR, UV and NMR) and coloration (green (III) and violet (IV)) with ferric 

chloride as well as elementary analysis. Compound IV are hydrolyzed with 2N- 

NaOH to give III. The yields of III and IV were extremely decreased, when the 

reaction was carried out in a open vessel. 
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In the IR spectra, compound 

while compound IV showed -NH- at 

III showed -OH and -NH- bands at ca 3250 cm-l, 

3150 and 3050, and -C=N- at 1585 cm-1 (Table). 

Particularly, in the NMR spectra, it is remarkable that the two C 
4 
-methylene pro- 

tons (Ha and HS) appeared as a sextet (IIIa and IVa) or a multiplet (IIIb and 

IVb), respectively. The coupling constants between the vicinal protons and 

them are 8.0 + 0.5 in IIIa and 8.1 * 0.4 Hz in IVa. Elevation of the tempe- 

rature (175'C) in the measurment of IIIa showed no coalescence of these splitt- 

ings, excepting a little change in their chemical shifts. These phenomena 

exhibit that the geminal methylene protons are not stereochemlcally equivalent, 

because the internal rotation about CH,HB-C4 linkage is impossibe owing to the 

steric hindrance between 5-phenyl and 4-alkyl groups. 7) This deduction was 

SUppO&ed by the irradiation of methyl proton signals in IIIa, which caused sex- 

tets of C4-methylene signals to doublets with JaB = 13.8 Hz. 

TABLP 

Physical Data of Compounds III and IV 

-lH(Z) NMRb'-l IRC, cm-’ UVd, nm 
Compound Mp Yield _OH -CH- -NH- Ha c=o c=c oa 

HB (6) (w) 
(EX103) 

C (%) 

IIIa 179-181 28 1.49 5.18 6.03 7.84e 8.28e 1680 1655 213(1.63) 

241(0.55) 

IIIb 168-169 31 1.50 5.13 6.03 7.85f 8.27f 1680 1655 

IVa 175-176 48 4.96 3.05 7.28e 7.91e 1695 1595 211(2.27) 

280(1.81) 

IVb 180-181 46 4.98 3.05 7.37f 8.00~ 1695 1595 

a; Recrystallized from ethanol (III; colorless prisms, IV; colorless needles). 

b; The NMR spectra of III and IV were measured in DMSO-d6 and CDC13, respectively, 

(100 MHz, using TMS as an internal reference). 

c; In KBr: s=strong, w=weak. d; In EtOH. e; Sextet. f; Multiplet. 
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NMR Spectrum of IIIa 

The mechanism for the formation of the pyrroline-2-one derivatives can be 

considered that pyrroline-2,3-diones (II) cyclized as intermediate subsequently 

isomerized to give III, and further condensed with benzylideneimine to afford 

IV (Scheme). In fact, it was found that the yield of IV gradually increased 

as the molar ratio of hydrobenzamide to I increased. 
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