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INTRODUCTION

Derivatives of thiazolidinones exhibit various activity like
diuretic, antiparasitical, tuberculostatic, organoleptic, antileu-
kaemic and antibiotic activity [1,2]. Thiazolidinone derivatives
also exhibit analogues as potent anti-HIV agents [3-6]. Hetero-
cycles compounds which have sulfur nucleus possess medical
properties [7]. 4-Thiazolidinones provide antimicrobial
properties as a part of some different biological activities [8],
antifungal [9], antiviral [10], antituberculostatic [11], anti-HIV
[12], cardioprotective [13], anticancer [14], anticonvulsant
[15], anti-inflammatory [16] and analgesic properties [17].

The compounds which possess quinoid molecules consi-
dered very important compound in organic chemistry. The
Patai’s series the chemistry of functional groups [18] in two
volumes contains physical, chemical properties and synthesis
of quinones compounds. The reactivity of quinones compounds
depends upon the substituents present in rings of quinones
and heterocyclic quinones [19]. In addition compounds contai-
ning heteroaromatic rings regularly are playing important role
as supports of bioactive substances. It is known that the pyri-
done and its derivatives are among the most popular N-hetero-
aromatic compounds Integrated into the structures of many
pharmaceutical compounds and their structural units occur in
several molecules showing diverse biological activities [20-25].

Recently, a series of pyridine derivatives were reported to
possess antioxidant, anticancer and angiotensin-I-converting
enzyme (ACE-I) inhibitory activity [26-28].
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Many of the natural products which named as bio-active
natural products contains quinoline molecules and also in several
heterocyclic scaffolds [29]. The compounds which contains
branched quinolone in their structure aid in the knowledge of
drug and possess antimalarial [30] properties as a part of their
pharmacological properties, also exhibit activity against pro-
tozoal [31], tubercular [32], resistance properties to HIV [33],
antimicrobial effect [34], resistant to fungus [35] and anticancer
activity [36]. The derivatives of quinoline considered as fluoro-
phores [37]. The quinone was also examined as an organic
semiconductors [38].

On the other hand, quinine derivatives possess antipyretic
properties [39] as well as being found a many kinds of drugs
like the fluoroquinolone antibacterials viz. ciprofloxacin [40]
and levofloxacin [41].

EXPERIMENTAL

Reagents were purchased from Sigma Aldrich (Bayouni
Trading Co. Ltd., Saudi Arabia) and used without further purifi-
cation. Reaction progress was monitored by thin-layer chroma-
tography on silica gel pre-coated F254Merck plates (Darmstadt,
Germany). Spots were visualized by ultraviolet irradiation. Melting
points were determined on a Gallenkamp electro thermal melting
point apparatus (Weiss-Gallenkamp, Loughborough, UK) and
are uncorrected. IR spectra were recorded as potassium bromide
disks using Bruker-Vector 22 Fourier transform infrared spectro-
photometer (Billerica, MA). The NMR spectra were recorded



with a Varian MercuryVXR-300 NMR spectrometer (Palo Alto,
CA) at 300 and 75 MHz for 1H NMR and 13C NMR spectra,
respectively, is using DMSO-d6 as solvents. Mass spectra were
recorded on a Hewlett Packard MS-5988spectrometer (Palo
Alto, CA) at 70 eV. Elemental analyses were carried out at the
Micro-analytical Center of Cairo University, Giza, Egypt.

5,12-Diamino-2,6,9,13-tetraoxo-1,2,3,6,6a,8,9,10,13,13a-
decahydroindolizino[5,6-g] pyrrolo[1,2-a]quinoline-4,11-
dicarbonitrile (2): To a solution of compound 1 [42] (0.01
mol, 3.22 g), chloroacetylchloride (0.01 mol, 1.13 g) were
mixed in ethanol 30 mL and triethylamine (0.5 mL) was treated
as catalyst. The reaction mixture were heated under reflux for
10 h, then mixture were exposed to evaporation by reduced
pressure. Then the precipitate filtered [43], recrystallized from
mixture of ethanol and dimethyl formamide to afford the corres-
ponding compound 2.

This compound was obtained as deep blue crystals. m.p.:
> 300 °C, Yield: 65 % (EtOH/DMF). IR (KBr, νmax, cm-1): 3400-
3150 (NH2), 2217 (CN), 1690 (CO), 1675-1640 (CO). 1H NMR
(DMSO-d6, δ ppm): 3.12 (s, 4H, 2CH2), 3.17 (s, 4H, 2CH2),
4.17 (s, 2H, 2CH), 6.87 (brs, 4H, 2NH2). 13C NMR (DMSO-d6,
ppm): δC: 45.48,66.53,70.83,80.53, 115.89,113.78,164.21,
196.77, 206.04; MS (m/z, (%)):402 (30) [M+]. Anal. (%) calcd.
for C20H14N6O4 (402.36): C, 59.70; H, 3.51; N, 20.89; Found:
C, 59.73; H, 3.55; N, 20.91.

General procedure for synthesis of compounds 3a-c: To
a solution of compound 2 (0.01 mol, 4.02 g) in ethanol 30 mL
different aromatic nitroso compounds (β-nitroso α-naphthol,
para-nitroso phenol, para-nitroso N,N-dimethyl aniline (0.01
mol)) and few drops of piperidine (0.5 mL) was added as catalyst,
then the mixture was refluxed for 8 h. After the evaporation of
solvent, the residue was poured in to ice/water. The precipitate
formed was filtered and crystalized from methanol.

(3,10)-5,12-Diamino-3,10-bis[(1-hydroxynaphthalen-
2-yl)imino]-2,6,9,13-tetraoxo-1,2,3,6,6a,8,9,10,13,13a-
decahydroindolizino[5,6-g]pyrrolo[1,2-a]quinoline-4,11-
dicarbonitrile (3a): This compound was obtained as violet red
crystals. m.p.: 195 °C, Yield: 57 % (MeOH). IR (KBr, νmax,
cm-1): 3400-3150 (NH2), 2215 (CN), 1690 (CO), 1675-1640
(CO), 3400-3500 (OH). 1H NMR (DMSO-d6, δ ppm): 3.73 (s,
4H, 2CH2), 4.2 (s, 2H, 2CH), 6.94 (brs, 4H, 2NH2), 10.01
(brs, 2H, 2OH), 7.01-8.02 (m, 12H, Ar protons). 13C NMR
(DMSO-d6, ppm): 61.59, 68.35, 90.23, 115.91, 154.26, 151.81,
205.37, 196.58, 146.74, 155.58, 114.02, 126.72, 128.81, 130.36;
MS (m/z, (%)): 712(25) [M+]. Anal. (%) calcd. for C40H24N8O6

(712.67): C, 67.41; H, 3.39; N, 15.72 Found: C, 67.44; H, 3.41;
N, 15.74.

(3,10)-5,12-Diamino-3,10-bis[(4-hydroxyphenyl)imino]-
2,6,9,13-tetraoxo-1,2,3,6,6a,8,9,10,13,13a-decahydroindo-
lizino[5,6-g]pyrrolo[1,2-a]quinoline-4,11-dicarbonitrile
(3b): This compound was obtained as green crystals. m.p.:
215 °C, Yield: 60 % (MeOH). IR (KBr, νmax, cm-1): 3400-3150
(NH2), 2214 (CN), 1690 (CO), 1675-1640 (CO), 3400-3500
(OH). 1H NMR (DMSO-d6, δ ppm): 3.70 (s, 4H, 2CH2), 4.15
(s, 2H, 2CH), 6.91 (brs, 4H, 2NH2), 10 (brs, 2H, 2OH), 7.01-
8.02(m, 8H, Ar protons). 13C NMR (DMSO-d6, ppm): 61.59,
68.35, 90.23, 115.91, 154.26, 151.81, 205.37, 196.58, 146.74,
155.58, 114.02, 126.72, 128.81, 130.36; MS (m/z, (%)):

612(50) [M+]. Anal. (%) calcd. for C32H20N8O6 (612.55); C,
62.74; H, 3.29; N, 18.29; Found: C, 62.76; H, 3.32; N, 18.33.

(3,10)-5,12-Diamino-3,10-bis[(4-isopropylphenyl)imino]-
2,6,9,13-tetraoxo-1,2,3,6,6a,8,9,10,13,13a-decahydroindo-
lizino[5,6-g]pyrrolo[1,2-a]quinoline-4,11-dicarbonitrile
(3c): This compound was obtained as brown crystals. m.p.:
175 °C, Yield: 60 % (MeOH). IR (KBr, νmax, cm-1): 3400-3150
(NH2), 2213 (CN), 1690 (CO), 1675-1640 (CO). 1H NMR
(DMSO-d6, δ ppm): 3.21 (s, 12H, 4CH3), 4.09 (s, 4H, 2CH2),
4.32(s, 2H, 2CH), 6.91 (brs, 4H, 2NH2), 7.01-8.02 (m, 8H, Ar
protons). 13C NMR (DMSO-d6, ppm): 41.48, 61.59, 68.35,
90.23, 115.91, 154.26, 151.81, 205.37, 196.58, 146.74, 155.58,
114.02, 126.72, 128.81, 130.36; MS (m/z, (%)): 666 (30) [M+].
Anal. (%) calcd. for C36H30N10O4 (666.69); C, 64.86; H, 4.54;
N, 21.01; Found: C, 64.88; H, 4.57; N, 21.03.

Synthesis of spiro thiazolidinone (4a-c): To a solution
of compound 3a in dry benzene (50) mL thioglycolic acid was
added and the reaction mixture was heated under reflux for
6 h. Dean-Stark apparatus was used to remove water which
formed during the reaction. the reaction was monitored by
TLC (benzene-ether was used as eluent). Benzene was removed
by distillation after the reaction have been completed, the solid
product formed dissolved in methanol (50 mL). The solution
formed heated gently and poured with solution of sodium
bicarbonate which used to remove excess of acid. the solid
product formed was collected by filtration, washed by ether
and crystallized from ethanol to afford the corresponding 4a
Similarly, other compounds 4b and 4c have been synthesized.

Spectral data

Compound 4a: Red crystals. m.p.: 250 °C, Yield: 65 %
(EtOH). IR (KBr, νmax, cm-1): 3400-3150 (NH2), 2216 (CN),
1690 (CO), 1675-1640 (CO), 3400-3500 (OH). 1H NMR
(DMSO-d6, δ ppm):3.88 (s, 4H, 2CH2), 4.16 (s, 4H, 2CH2),
4.28 (s, 2H, 2CH), 6.96 (brs, 4H, 2NH2), 10.01 (brs, 2H, 2OH),
7.01-8.02 (m, 12H, Ar protons). 13C NMR (DMSO-d6, ppm):
31. 52, 58.21, 70.35, 90.21, 115.91, 154.26, 151.81, 205.37,
196.57, 147.86, 155.58, 114.02, 126.72, 128.81, 130.36,
171.52, 206.24, ; MS (m/z, (%)):860 (35) [M+]. Anal. (%)
calcd. for C44H28N8O8S2 (860.87): C, 61.39; H, 3.28; N, 13.02;
S, 7.45; Found: C, 61.42; H, 3.32; N, 13.6; S, 7.48.

Compound 4b: Yellow crystals. m.p.: 275 °C, Yield: 70 %
(EtOH). IR (KBr, νmax, cm-1): 3400-3150 (NH2), 2215 (CN),
1690 (CO), 1675-1640 (CO), 3400-3500 (OH). 1H NMR
(DMSO-d6, δ ppm): 3.86 (s, 4H, 2CH2), 4.19 (s, 2H, 4CH2),
4.13 (s, 2H, 2CH), 6.93 (brs, 4H, 2NH2), 9.97 (brs, 2H, 2OH),
7.01-8.02(m, 8H, Ar protons). 13C NMR (DMSO-d6, ppm): 31.
52, 58.21, 70.35, 90.21, 115.91, 154.26, 151.81, 205.37,
196.57, 147.86, 155.58, 114.02, 126.72, 128.81, 130.36,
171.52, 206.24; MS (m/z, (%)):760 (40) [M+]. Anal. (%) calcd.
for C36H24N8O8S2 (760.75); C, 56.84; H, 3.18; N, 14.73; S,
8.43; Found: C, 56.86; H, 3.21; N, 14.77; S, 8.45.

Compound 4c: Reddish brown crystals. m.p.: 235 °C,
Yield: 60 % (MeOH). IR (KBr, νmax, cm-1): 3400-3150 (NH2),
2214 (CN), 1690 (CO), 1675-1640 (CO). 1H NMR (DMSO-
d6, δ ppm): 3.71 (s, 12H, 4CH3), 3.91 (s, 4H, 2CH2), 4.21 (s,
4H, 2CH2), 4.43 (s, 2H, 2CH), 6.91 (brs, 4H, 2NH2), 7.01-
8.02(m, 8H, Ar protons). 13C NMR (DMSO-d6, ppm): 31. 52,
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58.21, 70.35, 90.21, 115.91, 154.26, 151.81, 205.37, 196.57,
147.86, 155.58, 114.02, 126.72, 128.81, 130.36, 171.52,
206.24; MS (m/z, (%)):814 (40) [M+]. Anal. (%) calcd. for
C40H34N10O6S2 (814.89); C, 58.96; H, 4.21; N, 17.19; S, 7.87;
Found: C, 58.99; H, 4.26; N, 17.21; S, 7.90.

RESULTS AND DISCUSSION

The activation of C3 by cyano group renders the substituted
methyl group at the carbon number 2 in compound 1 ready
to react with chloro acetyl chloride via cyclo condensation
reaction afford the corresponding compound 2 (Scheme-I).
The spectrum of IR provide a bands at 1690 for ν(CO), 1675-
1640 ν(CO). The 1H NMR spectra revealed the presence of
δ 3.12 (s, 4H, 2CH2), 3.17 (s, 4H, 2CH2), 4.17 (s, 2H, 2CH),
6.87 (brs, 4H, 2NH2).The structure of compound 2 was estab-
lished by 1H NMR, 13C NMR spectra, IR, mass spectra and
elemental analysis.
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Treatment of 5,12-diamino-2,6,9,13-tetraoxo-1,2,3,6,6a,
8,9,10,13,13a-decahydroindolizino[5,6-g]pyrrolo[1,2-
a]quinoline-4,11-dicarbonitrile (2) with various kinds of
compounds for aromatic nitroso (β-nitroso α-naphthol, para-
nitroso phenol, para-nitroso N,N-dimethyl aniline), ethanolic
solvent used in presence of piperidine catalyst (5 mL) afford
the corresponding Schiff’s bases 3a-c (Scheme-I). The struc-
ture of compounds 3a-c was demonstrated by mass spectra,
1H NMR, 13C NMR spectra, IR and elemental analysis.

On the other hand compound 3a was treated with mercapto-
acetic acid in benzene dried and the water formed after heating
the mixture of reactant by heating with reflux to 6 h, removed
by Dean-Stark apparatus, then benzene removed by distillation,
the solid product formed crystalized from ethanol to give 4a
similarly, other compounds (4b, 4c) have been synthesized
(Scheme-II).

The compounds 4a-c in IR spectra revealed the absorption
band in the region 1690-1640 cm-1 this due to The vibration
of cyclic carbonyl group (C=O), CN group exhibit absorption
band at 2216-2214 cm-1. The NH2 showed band at 3400-3150
cm-1. The 1H NMR spectra of compounds 4a-c afford multiples
at δ 7.01-8.02. A singlet due to NH2 was observed at δ 6.91-6.96.
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The OH in both compounds 4a and 4b appeared as a broad
singlet signals at δ 10.01and 9.97 respectively.

Conclusion

In this study, application methodology to promote the
synthesis of spiro thiazolidinone derivatives by the reaction
of 5,12-diamino-2,6,9,13-tetraoxo-1,2,3,6,6a,8,9,10,13,13a-
decahydroindolizino[5,6-g]pyrrolo[1,2-a]quinoline-4,11-
dicarbonitrile (2) and mercapto acetic acid in pure good and
satisfied yield. The structure of synthesized compounds were
established by IR, 1H NMR, 13C NMR and Mass spectra.
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