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Mono-, Bis- and Tris (Thio) Substituted Nitrobutadienes
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and N,S-Substituted Dienes from
Mono(Thio)-Substituted Dienes with Amines
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F. Gülay Kırbaşlar
Gökşin Aydınlı
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Thiosubstituted nitrodien compounds 3a and 4a were prepared by mixing com-
pound 1 with thiol 2a. 1 gave 5a by the reaction with coumarin derivative 2a
in EtOH containing sodium hydroxide. Mono(thio)substituted diene compound 3
reacted with 10 and 12 and yielded 11 and 13 in CH2Cl2. 7a–h and 9a-d were
obtained by the reactions of 6a–h and 8a–d with compound 3a.

Keywords 2-Nitrodiene; 7-mercapto-4-methyl coumarin; dithiol; N,S-substituted nitro-
diene; thiol; thiosubstituted halodienes

INTRODUCTION

It is known that mono-, di-, tris(thio)substituted compounds and N,S-
substituted diene compounds were obtained from the reactions of ni-
trodienes with thiols, dithiols and some amines.1–16

Our aim in this study was to synthesize new mono(thio)-, bis(thio)-,
and tris(thio)substituted compounds from the reaction of 7-mercapto-4-
methyl coumarin with 2-nitropentachlorobutadiene and to synthesize
and characterize new N,S-substituted nitrodiene compounds obtained
from the reaction of mono(thio)substituted diene 3a with amines.

Mono(thio)- and bis (thio) substituted compounds 3a and 4a with
interesting structure were obtained when compound 1 was stirred with
thiol 2a in EtOH for a long time (Scheme 1).
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SCHEME 1
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N,S-Substituted Nitrodienes 367

The new yellow compounds 3a and 4a are stable. 1 Mole of nitrodiene
compound 1 gave tris (thio)substituted compound 5a by the reaction
with 4 moles of 7-mercapto-4-methyl coumarin in EtOH containing
sodium hydroxide.

Mono(thio)substituted diene 3a and 2-nitrodiene 1 were very reac-
tive compounds. N- and S-nucleophiles easily replace the chlorine of the
nitrovinyl group in 2-nitropentachlorobutadiene. Substitution reaction
proceeds by the addition-elimination reactions.

The piperazin compounds are important for therapeutical use and
also some piperazine compounds were used in gen transfer agents.
It is known that some coumarin derivatives were used as anticancer
agents17–20

The reaction of 8a–d with 3a gave 9a–d. Mono(thio)substituted diene
3a reacted with piperazine 6a–g and gave 7a–g. These new compounds
are stable. The structure of the products were determined by micro-
analysis and spectroscopic data. IR-spectra of the >C O band in the
coumarin rings showed a characteristic band at 1730–1740 cm−1 re-
gions. 7b and 7g showed a characteristic >C O band arising from the
R3-group, as well. IR spectrum of compound 7e showed a characteristic
HO-band in the 3450 cm−1 region.

Mono(thio)substituted diene 3a reacted with 10 and 12 and yielded
new N,S-substituted diene compounds 11 and 13 in CH2Cl2.

EXPERIMENTAL SECTION

Melting Points are uncorrected: Büchi SMP 20 capillary apparatus.

� IR-spectra: Shimadzu FTIR-8101.
� 1H-NMR-Spectra: Varian Unity Inova 500 MHz (used CDCl3 as a

solvent)
� Elemental Analyzer 1110 Carlo-Erba.
� Thin-layer chromatography: TLC plates silica: 60 F254 (Merck,

Darmstadt), detection with ultraviolet light (254 nm).
� Column chromatography: Silica 60 (Merck), particle size 0.063–

0.20 mm.

Preparation of S-Substituted Polyhalonitrodienes Standart
Work Up Procedure I

Equimolar amounts of 2-nitro-1,3,4,4-pentachloro-1,3-butadiene 1 and
thiols were stirred for 36 h at room temperature until completion of the
reaction. Chloroform was added to the reaction mixture. The organic
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layer was separated and washed with water (4 × 30 ml) and dried with
CaCl2 or MgSO4. The solvent was evaporated and the residue was pu-
rified by column chromatography on silica gel (Table I).

Preparation of S,S-Substituted Polyhalonitrodienes Standart
Work Up Procedure II

To a mixture of thiols and 1 or monosubstituted dienes in 30 ml of
ethanol, 2 g of NaOH (in 10 ml of water) was added at room tempera-
ture. The mixture was stirred for 1 h until completion of the reaction.
Chloroform was added to the reaction mixture. The organic layer was
separated and washed with water (4 × 30 ml) and dried with CaCl2 or
MgSO4. The solvent was evaporated and the residue was purified by
column chromatography on silica gel (Table I).

Preparation of N,S-Substituted Polyhalonitrodienes Standart
Work Up Procedure III

Equimolar amounts of S-substituted polyhalonitrodienes and amine
derivative were stirred in dichloromethane until completion of the reac-
tion. Chloroform was added to the reaction mixture. The organic layer
was separated and washed with water (4 × 30 ml) and dried with CaCl2
or MgSO4. The solvent was evaporated and the residue was purified by
column chromatography on silica gel (Table I).

2-Nitro-1,3,4,4-tetrachloro-1-(7-thio-4-methylcoumarino)-1,3-
butadiene (3a)

Prepared according to the procedure I. Yield: 0.761 g (48%). -m.p: 181–
182◦C. Rf = 0.680 (CH2Cl2).

2-Nitro-3,4,4-trichloro-1,1-bis(7-thio-4-methylcoumarino)-1,3-
butadiene (4a)

Prepared according to the procedure I. Yield: 0.558 g (26%). −m.p: 216–
218◦C. Rf = 0.160 (CH2Cl2).

2-Nitro-1,1,4-tris(7-thio-4-methylcoumarino)-3,4-dichloro-1,3-
butadiene (5a)

Prepared according to the procedure II. Yield: 0.153 g (28%). −m.p:
192–193◦C. Rf = 0.60 (EtAc).
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N-[1-(7-Thio-4-methylcoumarino)-2-nitro-3,4,4-trichloro-1,3-
butadienyl)]-N1-phenyl Piperazine (7a)

Prepared according to the procedure III. Yield: 0.168 g (65%). −m.p.
201–202◦C. Rf = 0.333 (CH2Cl2).

N-[1-(7-Thio-4-methylcoumarino)-2-nitro-3,4,4-trichloro-1,3-
butadienyl)]-N1-ethoxycarbonyl Piperazine (7b)

Prepared according to the procedure III. Yield: 0.136 g (53%). −m.p:
189–191◦C. Rf = 0.133 (CH2Cl2).

N-[1-(7-Thio-4-methylcoumarino)-2-nitro-3,4,4-trichloro-1,3-
butadienyl)]-N1-methyl Piperazine (7c)

Prepared according to the procedure III. Yield: 0.128 g (56%). −m.p:
172–174◦C. Rf = 0.130 (EtAc).

N-[1-(7-Thio-4-methylcoumarino)-2-nitro-3,4,4-trichloro-1,3-
butadienyl)]-N1-[4-fluorophenyl]-piperazine (7d)

Prepared according to the procedure III. Yield: 0.154 g (57%). −m.p:
203–204◦C. Rf = 0.6 (CH2Cl2).

N-[1-(7-Thio-4-methylcoumarino)-2-nitro-3,4,4-trichloro-1,3-
butadienyl)]-N1-[1-(2-hydroxyethyl)]-piperazine (7e)

Prepared according to the procedure III. Yield: 0.115 g (47%). −m.p:
170–172◦C. Rf = 0.718 (CH3OH).

N-[1-(7-Thio-4-methylcoumarino)-2-nitro-3,4,4-trichloro-1,3-
butadienyl)]-N1-[1-(4-nitrophenyl)]-piperazine (7f)

Prepared according to the procedure III. Yield: 0.130 g (55%). −m.p:
188–189◦C. Rf = 0.3 (CHCl3).

N-[1-(7-Thio-4-methylcoumarino)-2-nitro-3,4,4-trichloro-1,3-
butadienyl)]-N1-[formyl]-piperazine (7g)

Prepared according to the procedure III. Yield: 0.138 g (58%). −m.p:
194–195◦C. Rf = 0.375 (CH3OH).
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N,S-Substituted Nitrodienes 373

N-[1-(7-Thio-4-methylcoumarino)-2-nitro-3,4,4-trichloro-1,3-
butadienyl)]-N1-[1-(2-methoxyphenyl)]-piperazine (7h)

Prepared according to the procedure III. Yield: 0.119 g (49%). −m.p:
180–181◦C. Rf = 0.5 (CHCl3).

1-(7-Thio-4-methylcoumarino)-2-nitro-3,4,4-trichloro-1-
(piperidino)-1,3-butadiene (9a)

Prepared according to the procedure III. Yield: 0.123 g (55%). −m.p.
179–181◦C. Rf = 0.366 (CH2Cl2).

1-(7-Thio-4-methylcoumarino)-2-nitro-3,4,4-trichloro-1-
(4-methylpiperidino)-1,3-butadiene (9b)

Prepared according to the procedure III. Yield: 0.133 g (58%). −m.p.
195–196◦C. Rf = 0.441 (CHCl3).

1-(7-Thio-4-methylcoumarino)-2-nitro-3,4,4-trichloro-1-
(4-hydroxy Piperidino)-1,3-butadiene (9c)

Prepared according to the procedure III. Yield: 0.108 g (47%). −m.p:
181–183◦C. Rf = 0.478 (CHCl3).

1-(7-Thio-4-methylcoumarino)-2-nitro-3,4,4-trichloro-1-
(4-benzyl Piperidino)-1,3-butadiene (9d)

Prepared according to the procedure III. Yield: 0.160 g (60%). −m.p:
174–175◦C. Rf = 0.848 (EtAc).

1-(7-Thio-4-methylcoumarino)-2-nitro-3,4,4-trichloro-1-
(4-morpholino)-1,3-butadiene (11)

Prepared according to the procedure III. Yield: 0.139 g (62%). −m.p.
164–165◦C. Rf = 0.2 (CH2Cl2).

1-(7-Thio-4-methylcoumarino)-2-nitro-3,4,4-trichloro-1-
(1,4-dioxoazospiro)-1,3-butadiene (13)

Prepared according to the procedure III. Yield: 0.181 g (72%). −m.p.
187–188◦C. Rf = 0.666 (EtAc).
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[3] C. İbiş, Liebigs Ann. Chem. 1873 (1984).
[4] C. İbiş and M. Onul, Phosphorus, Sulfur, and Silicon, 178, 1881 (2003).
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