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5~ARYLIDENE DERIVATIVES OF 3-p-D-RIBOFURANOSYLTHIAZOLIDINE-2,4~-DIONE

N. M. Fedoseeva, M. I. Zavadskaya, UDC 547.789.3:547,455,522,07:543,422
E. I. Kvasyuk, O. A. Drachenova, and E. I. Boreko

The synthesis of modified nucleosides, viz., 5-arylidene derivatives of 3-8-D-ribo-
furanosyl-thiazolidine~2,4-dione, the structures of which were confirmed by data
from the IR and PMR spectra, is described. The compounds have weak activity with
respect to smallpox vaccine virus. )

Thiazolidine derivatives are of interest both from the point of view of their ability to
participate in diverse chemical transformations and owing to the broad spectrum of biological
activity displayed by them, including bactericidal, pesticidal, anti-inflammatory, and anti-
virus activity [1].

Compounds with antivirus activity have also been detected among 2-thioxo-4-thiazolidinone
(rhodanine) N-glycosides, viz., in a number of its 5-arylidene derivatives [2]. In this con-
nection, it seemed of interest to synthesize and study the antivirus activity of N-glycosides
of 5-arylidene derivatives of an oxygen-containing analog of rhodanine, viz., thiazolidine-
2,4-dione. We selected B-D-ribofuranose, which is included in the composition of natural nu-
cleosides, as the carbohydrate component.

We studied two approaches to the synthesis of such compounds. One of them was the syn=.
thesis of thiazolidine-2,4~dione N-ribosides [3] and their reaction with aromatic aldehydes
through the reactive 5-methylene group of the thiazolidine ring, while the second approach
was the synthesis of 5-arylidene derivatives of thiazolidine-2,4-dione itself with subsequent
glycosylation of these compounds at the N sy atom of the thiazolidime ring. We selected the
conditions for glycosylation, condensation,” and removal of the protective groups in such a
way as to avoid anomerization of the glycoside bond and hydrolytic cleavage of the labile
thiazolidine ring.

Thus in the first case 2',3',5'=tri-O-acetyl-3-B-D-ribofuranosylthiazolidine~2,4-dione
(I), or directly, 3-B-D-ribofuranosylthiazolidine-2,4-dione (II) [3] was condensed with aro-
matic aldehydes IIIa—f in isopropyl alcohol in the presence of piperidine, and 5-arylidene
derivatives IVa-f and Va-f, respectively, were obtained. The condensation products were iso-
lated from the reaction mixture by column chromatography on silica gel. The yields of con-
densation products varied as a function of the aldehyde used in the reaction (but not as a
function of the nucleoside) and ranged from 16% to 627 (see Table 1), (Scheme, following
page.)

The traditional methods for removal of the acetyl protective groups by means of solutions
of ammonia or sodium methoxide in methanol were unsuitable for IVa-f because of the insta-
bility of the thiazolidine ring under these conditions. We were able to realize the deacetyla-
tion of IVa-f to give the products in quantitative yields by means of a 5% solution of acetyl
chloride in methanol at room temperature,
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TABLE 1. 5-Arylidene Derivatives of 3-8-D-Ribofuranosylthiaz-
olidine-2,4~dione (Va-f)

Found, % Calculated, %
Eoourxr::i mp,* deg C Empirical formula Yj;ld,
0
C H| N| s C '1}, N ls |
Va 173—176 53,6 48 | 40| 86 | CisI;sNGsS 5341 441 42} 95 384
Vb t12—115 5241 47| 36| — CisH7NO:S 52,31 46|38 — | 368
Ve 290—225 [539] 57 | — | — | Ci7HuNaOgS 53,7 53 | — | — | 62,6
vd 137—142 | — | — | 40 CisH FNOS | — | — |39 — | 514
Ve 157—162 |43,3{ 3,735 | 7,6 | Cislly BrNOS | 4331 34 | 34| 7.7 | 31,3
Vi 155159 — | = |74 Ci5H1aNoOgS — | — 173 16,0

4A11 of the compounds were purified by column chromatography
in a chloroformmethanol system (19:1). Compounds Va,b were
colorless, Vc was orange-yellow, Vd,e were yellow, and Vf was
reddish brown. CFound: Br 19.1%. Calculated: Br 19.2%.
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We showed that IV and V can also be obtained by another method. Thus riboside Ve¢ was
obtained in 61% yield starting from 5-(p-dimethylaminobenzylidene)thiazolidine~2,4-dione (VT).
The latter was silylated with trimethylchlorosilane in dioxane in the presence of triethylam-
ine, and the resulting reactive N-trimethylsilyl derivative (VII) was subjected to reaction
with B~D-ribofuranocse 1,2,3,5-tetraacetate (VIII) in acetonitrile in the presence of stannic
chloride by the method in [4]; the resulting peracyl derivative of nucleoside IVc was deacet-—
ylated with a 5% solution of acetyl chloride in methanol, and Ve was isolated by column chro-
matography on silica gel.

CH—R H—R
s—c7 (Cﬂﬁa&Cl VI, SnCl,
) 4 ) L e = ve
07N S0 N(CH o” o
H
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Vic Vile

We used a similar procedure to obtain ribosides Va,b,d-f, for which, however, we were
unable to achieve satisfactory yields because of the difficulties involved in their isolation
from the reaction mixture and purification to remove the admixed starting 5-arylidene deriva-
tives of thiazolidine-2,4-dione, which have close Rf values.

The structures of the glycosides obtained were proved by IR and PMR spectroscopic data
and- the result of elemental amalysis. Thus all of the 5-arylidene derivatives (Va-f) of the
nucleosides have IR spectra that contain absorption bands at 1725-1750 cm™' that are due to

741



the stretching vibrations of the exocyclic C=0 bonds of thiazolidine-2,4-dione, and this also
confirms the addition of the carbohydrate residue to the N(¢s) atom in the preparation of ribo-
side Ve by glycosylation of VI. The presence of aromatic substituents is confirmed by the
presence of absorption bands at 1585-1610 cm '; the absorption bands of the hydroxy groups of
the carbohydrate fragment .appear at 3400 cm—7,

In the PMR spectra of Va-f (Table 2) the signals of the 5-arylidene protons are shifted
to weak field to 7.72-7.90 ppm as compared with the signals of the protons of the aromatic
ring, which are located at 6.70-7.62 ppm. This shift is probably caused by the dual effect
of deshielding due to the anisotropy of the arylidene double bond and the phenyl substituent
[5]. The signals of the anomeric protons have almost identical chemical shifts at 5.54-5.56
ppm with spin—spin coupling constant J; » = 4.5 Hz, which is characteristic for ribosides
with a 1,2-trans orientation of the substituents [6].

The antivirus properties of glycosides Va-f were determined in experiments performed on
tissue monolayer cultures infected by a number of DNA- and RNA-containing viruses by the
methods in [7, 8]. Of all of the synthesized compounds, glycosides Ve,d,f displayed slight
activity with respect to the smallpox vaccine virus,

EXPERIMENTAL

The IR spectra of KBr pellets of the compounds were recorded with a UR-20 spectrometer,
The PMR spectra of solutions in de¢—DMSO were obtained with a Jeol PS-100 spectrometer with
tetramethylsilane as the internal standard. The melting points were not corrected. The in-
dividuality of the compounds obtained was confirmed by chromatography on Silufol UV-254
plates in a chloroform-methanol system (19:1). For preparative chromatography we used L 40/
100 um silica gel (Czechoslovakian SSR). The properties of Va-f are presented in Tables 1
and 2. :

The 5-arylidene derivatives of thiazolidine-~2,4-dione, including VI, were obtained by
condensation of thiazolidine-2,4-dione with aromatic aldehydes in alcohol in the presence
of piperidine [9] or in glacial acetic acid in the presence of sodium acetate [10],

5—(p-Dimethylaminobenzylidene)~3-B-D~ribofuranosylthiazolidine-2,4—dione (Vec). A) A
0.25-g (1 mmole) sample of 3-B-D-ribofuranosylthiazolidine-2,4-dione was dissolved in 10 ml
of isopropyl alcohol, 0.22 g (1.5 mmole) of p—dimethylaminobenzaldehyde (IIIc) and a few
drops of piperidine were added, and the mixture was heated at 60-70°C for 7 h. The reaction
solution was then concentrated in the vacuum created by a water aspirator until it became
syrupy, after which 1 g of silica gel used for preparative chromatography was added, and the
mixture was evaporated to dryness with a rotary evaporator, The dry residue was applied to
a column and chromatographed successively with a hexane—ethyl acetate system (7:5) and a
chloroform-methanol system (19:1). The fractions containing chromatographically pure product
Ve were combined, and the solvent was removed im vacuo to give 238 mg (62.6%) of Vc in the
form of yellow crystals with mp 220-225°C. Compounds Va,b,d-f were similarly obtained.

B) A 0.19-g (0.5 mmole) sample of 3-(2',3',5"'=tri-O-acetyl-g-D-ribofuranosyl)thiazoli-
dine-2,4~dione was dissolved in 10 ml of isopropyl alcohol, 0.075 g (0.5 mmole) of p-dimethyl-
aminobenzaldehyde and a few drops of piperidine were added, and the mixture was stirred at
70-80°C for 7-8 h. It was then concentrated im vacuo, silica gel was added, and the solvent
was removed completely. The dry residue was applied to a column and chromatographed in a
hexane-ethyl acetate system (7:5). The chromatographically homogeneous fractions were com-—
bined, and the solvent was removed in vacuo to give 0.15 g (59.3%) of 3-(2',3",5"-tri-0-
acetyl-g~D~ribofuranosyl)-5-(p-dimethylaminobenzylidene)thiazolidine-2,4-dione in the form
of a viscous reddish—orange syrup, to which 15 ml of a 5% solution of acetyl chloride in
absolute methanol was added, and the mixture was stirred at 20°C for 10-15 h. The reaction
solution was evaporated in the vacuum created by a water aspirator, after which it was evap-
orated twice with methanol to decompose the excess acetyl chloride., The residue contained
the chromatographically pure 5-(p-dimethylaminobenzylidene) derivative of 3-g-D-ribofurano-
sylthiazolidine-2,4-dione, which was identical to V¢ obtained by method A, according to the
results of elemental analysis, data from the IR and PMR spectra and TLC, and the absence of
a melting-point depression. The yield was 0.11 g (59.3%). Compounds Va,b,d-f were similarly
obtained.

C) A 299-mg (2.75 mmole) sample of trimethylchlorosilane was added all at once to a so-
lution of 0.62 g (2.5 mmole) of 5-(p-dimethylaminobenzylidene)thiazolidine~2,4-dione in 25 mil
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of absolute dioxane, after which a solution of 278 mg (2.75 mmole) of triethylamine in 5 ml
of absolute dioxane was added dropwise with stirring in the course of 30 min, and stirring
at 20°C was continued for 6 h. The precipitated triethylamine hydrochloride was removed by
filtration and washed with dioxane. The combined filtrates were evaporated iwm vacuo, and
the dry bright-yellow residue was treated successively with 12.5 ml of absolute acetonitrile
and 875 mg (2.75 mmole) of 1,2,3,5-tetra-0-acetyl-g-D-ribofuranose (all at once). A solution
of 2.6 g (10 mmole) sample of anhydrous stannic chloride in 6 ml of absolute acetonitrile was
then added dropwise with stirring, and the mixture was stirred at 20°C for 2 days, The reac-
tion solution was diluted with 100 ml of chloroform, and the mixture was treated with a sat—
urated aqueous solution of sodium bicarbonate until it gave a neutral reaction. The extract
was dried with magnesium sulfate, and the solvent was removed i1 VACUO to give an orange—
yellow crystalline powder, which, according to the TLC data, was 3-(2',3',5'-tri-O-acetyl-8—
D-ribofuranosyl)-5-(p~dimethylaminobenzylidene)-thiazolidine-2,4—dione mixed with the start—
ing 5-(p-dimethylaminobenzylidene) derivative of thiazolidine-2,4-dione. A 40-ml sample of
a 5% solution of acetyl chloride in absclute methanol was added, and the mixture was stirred
at 20°C for 10-15 h. The solvent was removed in vacuo, the residue was evaporated with meth-
anol twice, and the residue was chromatographed successively in the usual way with a column
in a hexane—ethyl acetate system (7:5) and a chloroformmethanol system (19:1). The chro~
matographically homogeneous fractions were combined, and the solvent was removed to give 0.58

g (61.0%) of Vc in the form of a viscous orange-yellow syrup. that crystallized upon tritura-
tlon to give a product with mp 220-225°C. Compounds Va,b,d-f were similarly .obtained.

LITERATURE CITED

. P. Singh, S, S. Parma, K. Raman, and V. I. Stenberg, Chem, Rev., 81, 175 (1981),.
. 0. Foye and P. J. TOVlVlCh J. Pharm. Sci., 66, 1607 (1977).
. erbabecky, Z. Toc1k and J. Beranek, Collect. Czech. Chem. Commun., 44, 1475 (1979).
. R. Revanbar and R. K. Robins, J. Heterocycl. Chem., 13, 169 (1976).

Zhunke, Nuclear Magnetic Resonance in Organic Chemlstry [Russian translationl, Mir,
,Moscow (1974), p. 37.
T.D. Inch and R, Robins, in: Annual Review of NMR Spectroscopy, Vol. 2, edited by E. F.
Mooney, Academic Press, New York (1969), p. 35.

/. L. V. Denisova, L. 1. Nikonovich, V. A. Saikovskaya, et al., in: The Molecular Biology
of Viruses and the Chemotherapy and Chemoprophylaxis of Virus Infections [in Russian],
Minsk (1974), p. 111,

8. V. I. Votyakov, ibid., pp. 10-28, )

9. S. Ruhemann, J. Chem. Soc., 95, 117 (1909). _

10. V. G, Zubenko, in: Proceedings of the L'vovMedical Institute [in Russian], Vol. 12
(1957), p. 80.

Ut B0 N
P QmEn

(o)}

744



