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CYCLIZATION OF N-CINNAMOYL PHTHALHYDRAZIDE
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Recently Baldwin and his students proposed an interesting set of rules .
for predicting whether or not intramolecular cyclization will readily occur.
As one of the examples chosen to illustrate these rules, the facile cycliza-
tion of methyl B-hydrazino hydrocinnamate (Ia) to 5-phenyl=-3-pyrazolidinone

(IITIa) was contrasted with the failure of cinnamoyl hydrazine (IIa) to give
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ITITa under forcing conditions.2 Some time ago, we also experienced a similar
failure in an attempt to obtain 4,5-diphenyl-3-pyrazolidinone (IIIb) from the
corresponding hydrazide IIb.3
Although the nucleophilicity of the terminal NH2 group of hydrazides 1is
known to be drastically reduced by the carbonyl group,u we were nonetheless
puzzled by the failure of IIa2 and IIb to undergo an intramolecular Michael
addition even under forcing conditions. It was felt that perhaps the unsub-
stituted hydrazides would not survive the conditions necessary for cyclization.5
We now report results which seem to suggest that factors other thanh geometric

and stereochemical considerations1 may also play a role in determining whether

cyclization will occur readily especially when heteroatoms are involved;6
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The reaction of cinnamoyl chloride with phthalhydrazide in toluene at
reflux for 15 hrs in the presence of pyridine gave N-cinnamoyl phthalhydra-
zide (IV) as colorless needles, mp. 208-209°. Its infrared spectrum exhib-
ited three C=0 absorptions at 1720, 1670 and 1650 em™ ). One of the olefinic
hydrogens of the cinnamoyl group appeared as a doublet centered at § 7.0
while the other olefinic hydrogen was buried in the complex aromatic absorp-

tion centered at § 7.92 (10 H).7 In addition, a fairly sharp singlet at §

12.4 seems to suggest that IV actually exists in the enolic form IV'.8 Upon

1) Reflux in toluene with pyridine ii) Reflux in o-dichlorobenzene
overnight
being heated in o-dichlorobenzene at reflux for 15 hrs, N-cinnamoyl phthal-
hydrazide was converted to a new compound V, mp. 197-198°, isomeric with IV
whose infrared spectrum was totally different from that of IV. 1In addition
to the aromatic absorptions, the nmr spectrum of V displayed a doublet of
doublets at § 5.9 assigned to the hydrogen B to the C=0 group and another

pair of doublets of doublets at & 3.60 and 2.84 assigned to the two hydro-
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gens o to the carbonyl group. The same compound was obtained from the re-
action of phthaloyl chloride with 5-phenyl-3-pyrazolidinone (IIIa), a reac-
tion which serves to establish its structure while at the same time removing
the possibllity that two molecules of IV reacted via a double Michael addi-
tion to give VI. A perusal of the literature with the benefit of our re-
sults as a guide revealed that similar cyclizations were reported to occur
under forcing conditions. Stetter and Findeisen9 had earlier described the
cyclization of 3-pyrazolidinones bearing acryloyl substituents at Nl; sim-
ilarly Zinner and B&Sse10 were able to obtain the bicyclic 3-pyrazolidinone
from the treatment of l-crotonyl-4-substituted-1,2,4-triazolidine-3,5-diones

with sodium hydride.

The author thanks Prof. J. E..Baldwin for valuable discussions.
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