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The Novel N,S-Substituted Halonitrodienes from the
Reactions of Thiosubstituted Nitrodiene with Piperazine
and Morpholine

Cemil Ibis
Nihal Onul
Istanbul University, Department of Chemistry Avecilar, Istanbul, Turkey

The substituted 1,2-dibromomethanethio nitrodiene 2 was obtained from the addi-
tion of bromine to S-substituted nitrodien 1in carbon tetrachloride. N,S-substituted
compounds 4a-h were synthesized from the reactions of compound 2 with several
substituted piperazine derivatives 3a~h in dichloromethane. N,S-substituted com-
pounds 6 and 8 were synthesized from the reaction of 2 with morpholine (5) and
thiomorpholine (7) in dichloromethane, respectively. Dibutadienyl piperazines 10,
12, and 14 were synthesized from the reactions of 2 with homopiperazine (9), piper-
azine (11), and 2,5-dimethylpiperazine (13), respectively.

Keywords Halobutadiene; morpholine; piperazine; polyhalobutadiene; thiosubstituted

Piperazine derivatives exhibit biological and pharmacological acti-
vity.!=3 It has been reported that some piperazine compounds are useful
in gen-transfer reactions.* Thiomorpholine compounds exhibit biologi-
cal activity against respiratory tract-infection.?~7

It was reported that N-, N,N-substituted dienes were obtained from
the reactions of nitrodienes and some nitrogen nucleophiles.8-12

Previously, the synthesis of mono(thio)- and dihalobutadienyl sub-
stituted piperazines have been reported.!?-20

The aim of this work was to synthesize novel monobutadienyl and
disubstituted butadienyl compounds from the reactions of 2 with piper-
azine, piperazine derivatives, and morpholine derivatives and also to
establish the structure of these novel compounds.

Compound 1 with bromine gave the novel compound 2. N,S-
substituted compounds 4a-h were obtained from the reactions of 2
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with 3a=h. Compound 2 gave 6 and 8 with morpholine (5) and thiomor-
pholine (8), respectively (Scheme 1). The structure of these novel com-
pounds 2 and 3a-h were determined by microanalysis and spectroscopic
data.
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The IR spectra of the butadienylpiperazine 4e shows a characteristic
band for the C=0 group of the ester at 1700 cm~! and 4h shows a
characteristic band for the aldehyde group at 1630 cm™1.

These compounds show no optical rotation, because these are rasemic
mixtures.

Compound 2 gave 12 and 14 with the piperazines 11 and 13 in
dichloromethane, respectively. Also 2 gave 10 when treated with ho-
mopiperazine (9) in dichloromethane (Scheme 2). It is known that
substituted homopiperazines exhibit characteristic biological activity.
The reactions occurred according to the addition-elimination mecha-
nism. All compounds are stable, yellow, new dibutadienyl piperazine
derivatives.

EXPERIMENTAL SECTION

—'H-NMR: Varian (Inova) 500 MHz. —IR: Shimadzu FTIR-8101. —
Microanalyses: Carlo-Erba 1106 Elemental Analyser. -Melting Points:
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Biichi SMP 20. Products were isolated by column chromatography on
Si0q (Fluka Kieselgel 60, particle size 0.063—0.2 mm). TLC plates silica
60 Fg54 (Merck, Darmstadt), detection with ultraviolet light (254 nm).

Preparation of 1(1,2-Dibromoethanethio)-1,3,4,4-tetrachloro-
2-nitro-1,3-butadiene (2)

1 g of (3.2 mmol) 1-(allylthio)-1,3,4,4-tetrachloro-2-nitro-1,3-butadiene
(1) and 0.52 g (3.2 mmol) of bromine were stirred in carbon tetrachlo-
ride for 3 h until completion of the reaction (TLC). Ether and a solution
of sodium sulfide were added to the reaction mixture. The organic layer
was separated, washed with water (4 x 30 mL), and dried with anhy-
drous NaySQOy4. The solvent was evaporated.

2: Yield: 1.3 g (86%); dark yellow, viscose oil. Rf= 0.3500 (CCly). —
IR (film): v = 3000, 2950 cm~! (C—H), 1600 (C=C), 1300, 1520 (NOy).
-ITHNMR (CDCl;): §= 4.3-4.5 ppm (m, 1H, CH), 3.9-4.1 (m, 2H,
CHy;—Br), 3.6-3.8 (m, 2 H, CHy,—S). —C;HsBry;CI4NO>S (468.745):
Caled. C, 17.93; H, 1.08; N, 2.99; S, 6.84; found C, 17.94; H, 1.10; N,
2.70; S 6.36.

Preperation of N,S-Substituted Polyhalonitrodienes
General Procedure

1 mol of 2 and 1 mol of piperazine derivative or morpholine or thiomor-
pholine were stirred in dichloromethane until completion of the reaction
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(TLC). Chloroform was added to the reaction mixture. The organic layer
was separated and washed with water (4 x 30 mL), and dried with
anhydrous NaySQO4. The solvent was evaporated and the residue was
either crystallized in methanol or purified by column chromatography
on silica gel.
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