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Heterocyclic carboxylic acid hydrazides are prom-
ising building blocks in fine organic synthesis. We
previously studied reactions of 2-[6-methyl-2,4-dioxo-
1-(thietan-3-yl)-1,2,3,4-tetrahydropyrimidin-3-yl]-
acetohydrazide (1) with B-dicarbonyl compounds [1]
and its condensations with aromatic aldehydes and
ketones [2]. Some newly synthesized derivatives of
hydrazide 1 were found to exhibit hypotensive [2] and
antioxidant activity [3]. In continuation of studies of
the reactivity of acetohydrazides containing thietanyl-,
1-oxothietanyl-, and 1,1-dioxothietanylpyrimidine
fragments, the present communication reports on their
reaction with N-phenylmaleimide.

Reactions of hydrazides with maleimides were
studied only for aromatic carboxylic acid hydrazides
[4]. Despite reduced basicity (pK, 2.5-3.7), aromatic
carboxylic acid hydrazides readily add to the double
bond of maleimides on heating in boiling propan-2-ol
for 1 h, which is related to the a-effect in hydrazine
derivatives. Heating of acetohydrazides 1-3 with
an equimolar amount of N-phenylmaleimide in boiling
ethanol for 5 h also led to the formation of the cor-
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responding addition products, hydrazinylsuccinimides
4-6. The '"H NMR spectra of 4-6 in DMSO-d; con-
firmed the formation of succinimide ring. Diastereo-
topic methylene protons resonated as a doublet of
doublets at 6 2.68-2.71 ppm and a multiplet at & 2.96—
3.03 ppm (1H each), and the 3-H proton on the asym-
metric carbon atom gave a multiplet signal at 6 4.12—
4.21 ppm [4].

The NH protons of the hydrazide fragment were
represented by a multiplet at § 5.81-5.89 ppm and
two doublets at 6 9.13-9.15 and 9.84-9.85 ppm. The
presence of two sets of signals in the "H NMR spectra
of 4-6 indicated that these compounds exist as mix-
tures of conformational £ and Z isomers due to
restricted rotation about the C—N hydrazide bond.
The 6-CHj; and 5-H signals of the pyrimidine fragment
and the CONH signal of the Z conformer were dis-
placed downfield relative to the corresponding signals
of the E conformer [1]. The CH,CO proton signal was
also doubled, but the signal from the Z isomer was
a singlet located upfield from the two asymmetric
doublets (°J = 17.8 Hz, 4B) belonging to the E isomer
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of 4 and 5. The corresponding signal of the £ isomer
of 6 was overlapped by the pseudotriplet of the
(CH,),S0O; protons in the 1,1-dioxothietane ring. It
should be noted that compound 5 displayed in the
'H NMR spectrum only one set of signals from protons
in the thietane ring; their position suggests cis con-
figuration of the 1-oxothietan-3-yl fragment [5].

Hydrazide 1 was synthesized according to the pro-
cedures reported in [1, 6], and hydrazides 2 and 3 were
prepared as described in [1, 5].

N'-(2,5-Dioxo-1-phenylpyrrolidin-3-yl)-2-
[6-methyl-2,4-dioxo0-1-(thietan-3-yl)-1,2,3,4-tetra-
hydropyrimidin-3-yl]acetohydrazide (4). N-Phenyl-
maleimide, 0.35 g (2 mmol), was added to a solution
of 0.54 g (2 mmol) of hydrazide 1 in 20 mL of ethanol,
and the mixture was heated for 5 h under reflux.
The mixture was cooled, and the precipitate was fil-
tered off, washed with ethanol, and dried. Yield 0.59 g
(67%), white crystals, mp 201-203°C (from i-BuOH),
Ry 0.56 (EtOH). 'H NMR spectrum, &, ppm: 2.04 s
(3H, 6-CHs;, E), 2.15 s (3H, 6-CH;, 2), 2.70 d.d (1H,
4'-H, J = 18.0, 3.8 Hz), 2.97-3.02 m (1H, 4'-H), 3.05—
3.11 m (2H, CH,S), 4.15-4.21 m (3H, 3'-H, CH,S),
447 s (2H, 3-CH,, Z), 4.76 d and 4.88 d (1H each,
3-CH,, J = 17.8 Hz), 5.63 s (1H, 5-H, E), 5.66 s (1H,
5-H, Z), 5.82-5.87 m (1H, NH), 6.02—6.08 m (1H,
NCH), 7.27-7.32 m (2H, Harom), 7.41-7.50 m (3H,
Harom), 9.13 d (1H, NH, J = 5.1 Hz, E), 9.85 d (1H,
NH, J = 5.1 Hz, 7). Z/E ratio 75:25. Found, %:
C 54.06; H 4.63; N 16.00. C,0H,;N;50sS. Calculated, %:
C54.17; H4.77; N 15.79.

Compounds 5 and 6 were synthesized in a similar
way.

N'-(2,5-Dioxo-1-phenylpyrrolidin-3-yl)-2-[6-
methyl-2,4-di0x0-1-(1-0x0-k4-thietan-3-yl)-1,2,3,4-
tetrahydropyrimidin-3-yl]acetohydrazide (5). Yield
0.58 g (63%), light yellow crystals, mp 170°C
(decomp., from i-PrOH), R; 0.25 (EtOH). 'H NMR
spectrum, 8, ppm: 2.07 s (3H, 6-CHs;, E), 2.18 s (3H,
6-CHj, 2), 2.71 d.d (1H, 4'-H, J = 18.0, 3.8 Hz), 2.96—
3.03 m (1H, 4'-H), 3.35-3.41 m and 3.89-3.97 m (2H
each, CH,S), 4.12-4.19 m (1H, 3’-H), 4.48 s (2H,
3-CH,, Z), 4.75 d and 4.87 d (1H each, 3-CH,,
J=17.8 Hz, Z), 5.68 s (1H, 5-H, F), 5.72 s (1H, 5-H,
Z), 5.81-5.86 m (1H, NH), 6.21-6.27 m (1H, NCH),

7.25-7.28 m (2H, H.om), 7.42-7.50 m (3H, Haom),
9.14 d (1H, NH, J = 5.2 Hz, E), 9.84 d (1H, NH,
J =52 Hz, 7). Z/E ratio 67:33. Found, %: C 52.37;
H 4.78; N 15.13. C,0H,1N504S. Calculated, %:
C52.28;H4.61; N 15.24.

N'-(2,5-Dioxo-1-phenylpyrrolidin-3-yl)-2-
[1-(1,1-dioxo-1 -thietan-3-yl)-6-methyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-3-yljacetohydrazide
(6). Yield 0.48 g (51%), white crystals, mp 197-198°C
(from H,0), R; 0.29 (acetone—acetonitrile). '"H NMR
spectrum, 9, ppm: 2.07 s (3H, 6-CHjs, E), 2.19 s (3H,
6-CHj, 2), 2.68 d.d (1H, 4'-H, J=17.9, 4.5 Hz), 2.97-
3.03 m (1H, 4'-H), 4.15-4.19 m (1H, 3'-H), 4.27-
4.36 m (2H, CH,S), 4.50 s (1.5H, 3-CH,, %), 4.83—
491 m (2.5H, CH,S, 3-CH,, E), 5.63-5.69 m (1H,
NCH), 5.72 s (1H, 5-H, E), 5.75 s (1H, 5-H, Z), 5.82—
5.89 m (1H, NH), 7.25-7.30 m (2H, Hgurom), 7.41—
7.49 m (3H, Hyom), 9.15 d (1H, NH, J = 5.1 Hz, E),
9.84 d (1H, NH, J = 5.1 Hz, Z). Z/E ratio 76:24.
Found, %: C 50.36; H 4.61; N 14.81. CyoH,NsO5S.
Calculated, %: C 50.52; H 4.45; N 14.73.

The '"H NMR spectra were recorded on a Bruker
AMX-300 spectrometer at 300 MHz using DMSO-ds
as solvent and reference. Analytical TLC was per-
formed on Sorbfil plates; elution with ethanol or
acetone—acetonitrile (1:1); development under UV
light or by treatment with iodine vapor.
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