! Taylor & Francis
! Phospharus, Taylor & Francis Group

Shcon Phosphorus, Sulfur, and Silicon and the Related Elements

e —

e = ISSN: 1042-6507 (Print) 1563-5325 (Online) Journal homepage: http://www.tandfonline.com/loi/gpss20

Synthesis of Some Novel 4-Imino-3,5,7-
Trisubstituted Pyrido[2,3-d]Pyrimidine-2(1H)-
Thiones and Their Nucleosides as Potential
Therapeutic Agents

Girwar Singh , Gajendra Singh , Ashok K. Yadav & A. K. Mishra

To cite this article: Girwar Singh , Gajendra Singh , Ashok K. Yadav & A. K. Mishra (2000)
Synthesis of Some Novel 4-Imino-3,5,7-Trisubstituted Pyrido[2,3-d]Pyrimidine-2(1H)-Thiones
and Their Nucleosides as Potential Therapeutic Agents, Phosphorus, Sulfur, and Silicon and the
Related Elements, 165:1, 107-116, DOI: 10.1080/10426500008076330

To link to this article: http://dx.doi.org/10.1080/10426500008076330

ﬁ Published online: 19 Dec 2006.

N
C/J Submit your article to this journal &

||I| Article views: 23

A
& View related articles &'

@ Citing articles: 5 View citing articles (&

Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalinformation?journalCode=gpss20

(Download by: [RMIT University Library] Date: 19 April 2016, At: 23:18 )



http://www.tandfonline.com/action/journalInformation?journalCode=gpss20
http://www.tandfonline.com/loi/gpss20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/10426500008076330
http://dx.doi.org/10.1080/10426500008076330
http://www.tandfonline.com/action/authorSubmission?journalCode=gpss20&page=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=gpss20&page=instructions
http://www.tandfonline.com/doi/mlt/10.1080/10426500008076330
http://www.tandfonline.com/doi/mlt/10.1080/10426500008076330
http://www.tandfonline.com/doi/citedby/10.1080/10426500008076330#tabModule
http://www.tandfonline.com/doi/citedby/10.1080/10426500008076330#tabModule

Downloaded by [RMIT University Library] at 23:18 19 April 2016

Phosphorus. Sulfur und Siticon, 2000, Vol. 165, pp. 107-116 © 2000 OPA (Overseas Publishers Association)
Reprints available directly from the publisher Amsterdam N.V. Published under license by
Photocopying permitted by license only the Gordon and Breach Science Publishers imprint,

Printed in Malaysia

SYNTHESIS OF SOME NOVEL
4-IMINO-3,5,7-TRISUBSTITUTED
PYRIDO[2,3-d]PYRIMIDINE-2(1H)-THIONES
AND THEIR NUCLEOSIDES AS POTENTIAL
THERAPEUTIC AGENTS
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Some newer 4-imino-3,5,7-trisubstituted pyridof2.3-d]pyrimidine-2(1H)-thiones were syn-
thesized by the condensation of 2-amino-3-cyano-4.6-disubstituted pyridines with phenyli-
sothiocyanate. The nucleosides viz.. 4-imino-3,5.7-trisubstituted-1-(2.3.5-tri-O-benzoyl-
B-D-ribofuranosy)pyrido{2.3,-d]pyrimidine-2( | H)-thiones were synthesized by the conden-
sation of trimethylsilyl derivatives of pyrido{2,3-d]pyrimidine with sugar namely (3-D-ribo-
furanose |-acetate-2,3,5-tribenzoate  while 4-imino-3,5,7-trisubstituted- 1 -(2,3.5-tri-O-
benzoyl-a-D-ribofuranosyl)pyrido(2.3-d]pyrimidine-2(1 /)-thiones were prepared by con-
densing trimethyisilyl derivatives of pyrido{2,3-d]-pyrimidine with sugar in presence of
SnCl,. All the synthesized nucleosides and their precursors were characterized by spectral
and elemental analysis data and have been screened for their antimicrobial activities.

Keywords: Pyrido{2.3-d]pyrimidines; nucleosides (o & B anomers): spectral data and anti-
microbial activity

INTRODUCTION

Pyrido[2,3-d]pyrimidines were originally synthesized as compounds bear-
ing structural kinship to many potent chemotherapeutic agents'~2 like pte-
ridine, aminopterin and methotrexate. Pyrido(2,3-d]pyrimidines have been
reported to possess wide spectrum of biological activities such as
diuretic®, antimalerial®, antiallergic®, anticancer® antifungal’, CNS
depressant® and antiulcer’ etc. Significant attention has been paid recently
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for the synthesis of nucleosides of various heterocyclic bases as potential
antiviral agents against Human Immunodeficiency Virus (HIV)!'%!2, Our
interest in the area of pyrido[2,3-d]pyrimidines and in continuation of our
earlier work!? we wish to report here, the synthesis of some new
4-imino-3,5,7-trisubstituted pyrido[2,3-d]pyrimidine-2(1H)-thiones and
their nucleosides (o & P anomers).

RESULTS AND DISCUSSION

4-Imino-3,5,7-trisubstituted  pyrido[2,3-d]pyrimidine-2(1H)-thiones 1II
were synthesized by the condensation of 2-amino-3-cyano-4,6-disubsti-
tuted pyridines II with arylisothiocyanate in dioxane and pyridine. Com-
pounds II were synthesized by condensing chalcones I with malononitrile
in the presence of ammonium acetate through Michael type reaction.
4-Imino-3,5,7-trisubstituted- 1-(2,3,5-tri-O-benzoyl-B-D-ribofuranosyl)
pyrido[2,3-d]pyrimidine-2(1 H)-thiones VI were prepared by the conden-
sation of trimethyisilyl derivatives of pyrido[2,3-d]pyrimidine IV with
sugar namely B-D-ribofuranose 1-acetate-2,3,5-tribenzoate V in vacuum
at 155-160°C whereas, 4-imino-3,5,7-trisubstituted-1-(2,3,5-tri-O-ben-
zoyl-a-D-ribofuranosyl)pyrido(2,3-d]-pyrimidine-2(1 H)-thiones VII were
synthesized by condensing compounds IV with sugar V in presence of
SnCl, at 0°C in 1,2-dichloroethane.

The trimethylsilyl derivatives of pyrido{2,3-d]pyrimidines [Ywere syn-
thesized by the reaction of pyrido[2,3-d]pyrimidines III with hexamethyl-
disilazane in presence of few crystals of ammonium sulphate. Formation
of VIa-e (B-anomers) may be attributed due to SN2-mechanism via neigh-
bouring group participation and is in consonance with the earlier report.
However, the formation of compounds VIla-e (-anomers) is perhaps due
to coordination of SnCl, with -OCOCH; group of the sugar moiety and
thus permitting condensation selectively. The reaction progress was moni-
tored by TLC the products obtained were characterized by IR & 'H NMR
spectral data (Scheme 1).

SPECTRAL DATA

The proposed structure of the synthesized compounds are well supported
by the spectral and elemental analysis data (Table. Ia, b).
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IR

IR spectra of compounds II showed a sharp band in the region 2230-2210
cm™!, indicating the presence of -C=N group. The stretching and bending
vibrations due to — NH, group was appeared in the region 3450-3310
cm™ and 1525-1500 cm™ respectively. Disappearance of band due to
-C=N and appearance of new bands due to >C=S, >C=NH, and >NH in the
region 12201185, 3190-3160, and 3140-3110 cm™! respectively, indi-
cated the formation of compounds ITI from compounds II. The absence of
band due to >NH stretching vibrations in the spectra of compounds VI &
VII indicated the site of ribosylation by substitution of hydrogen atom of
>NH group. In compounds VI & VII, bands due to carbonyl group and
C-O-C linkage were appeared at 1750-1725 em™ and 1170-1050 cm™,
respectively.

IHNMR

All the synthesized compounds gave a complex multiplet for aromatic pro-
tons in the region of § 7.0~7.9 ppm. The imino protons in compounds III,
VI & Vllappeared as singlet at § 8.9-9.1 ppm while the >NH proton
showed their presence in compounds III at 3 8.1-8.3 ppm. Peaks due to
-CHj;, -OCHj3, & -NH, protons were appeared in the region 8 2.1-2.3, §
3.76-3.99 & & 5.20-5.41 ppm, respectively while peak due to -OH proton
was found to be merged with Ar-H wherever it present. Absence of peak
due to >NH proton in compounds VI & VII confirm the ribosylation at
this position & formation nucleosides. In compounds VI C,~-H i.e. ano-
meric proton appeared as singlet at § 6.40 ppm (It should appear as doublet
with J = 2-3 Hz but at 90 MHz it appeared as singlet) confirm the B con-
figuration while it appeared as doublet at 8 6.52 ppm with J = 8Hz in com-
pounds VII confirm the o configuration.

ANTIMICROBIAL ACTIVITY

Synthesized pyrido[2,3-d]pyrimidines and their nucleosides were evalu-
ated for their antibacterial and antifungal activity following the method
Bauer er. al'*, using streptomycin in antibacterial and mycostatin in anti-
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fungal activity, as the reference compounds. All the synthesized compounds
showed moderate to good activity against the organisms viz. Escherichia
coli (gram negative bacteria), Staphylococcus aureus (gram positive bacte-
ria) Aspergillus niger, Aspergillus flavus, and Fusarium oxysporium (fungi).
The results have been tabulated in the form of activity indices. A close look
on activity indices indicated that nucleosides showed better activity than
their precursor. Further, it was also observed thus o-anomer showed better
activity than B-anomer in most of the cases (table II).

EXPERIMENTAL

Melting point of all the synthesized compounds were determined in open
capillary tube and are uncorrected. The IR spectra were determined in KBr
disc on a NICOLET MEGNA FT-IR 550 spectrometer and 'HNMR spec-
tra in CDCl4/DMSO-dg on a FX 90Q JEOL type spectrophotometer using
TMS as internal standard (chemical shift in 8 ppm). The purity of com-
pounds were checked by TLC using silica gel “G” as adsorbent and visual-
ization was accomplished by UV light or iodine.
Chalcones were synthesized by reported methods !

Synthesis of 2-amino-3-cyano-4,6-disubstituted pyridines I1

A mixture of appropriate chalcones I (0.05 mole), malononitrile
(0.05 mole) and ammonium acetate (0.4 mole) in ethanol (50 ml) was
refluxed on a water-bath for 20-22 hrs, cooled and poured onto crushed

- ice with constant striring. The solid thus obtained was washed with water

and cold ethanol and recrystallized from ethanol.

Synthesis of 4-imino-3,5,7-trisubstituted pyrido [2,3-d]pyrimidine
—2(1H)-thiones II1

Compounds II (0.0! mole), appropriate arylisothiocyanate (0.01 mole),
dioxane (15ml) and pyridine (2.0 ml) was refluxed at 150°C at 20-22 hrs.
After cooling, the contents of flask were poured onto crushed ice with con-
stant stirring. The solid mass thus obtained was washed with water, aque-
ous sodium bicarbonate 5% (W/V) and finally with water. The dried crude
mass was recrystallized from glacial acetic acid.
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Synthesis of 4-imino-3,5,7-trisubstituted-1-(2,3,5-tri- O-benzoyl-3-D-
ribofuranosyl) pyrido(2,3-d]pyrimidine-2(1H)-thiones VI

Synthesized compounds IIT (0.02 mole) were refluxed with HMDS (hex-
amethyldisilazane) (0.0124 mole) alongwith a few crystals of ammonium
sulphate in toluene (30 ml) for 8 hrs under anhydrous condition. The col-
oured solution thus obtained was filtered and the solvent was removed
under vacuum at 100°C. The sugar viz. B-D-ribofuranose l-ace-
tate-2,3,5-tribenzoate (0.02 mole) was added to the above pasty mixture
and it was stirred at 155-160°C under vacuum for 15 minutes in absence
of moisture. The reaction mixture was stirred for 10 hrs. During the reac-
tion period, the vacuum was regularly applied for five minutes, at the end
of every hour. The melt was boiled in methanoi for 10 minutes, cooled and
filtered. The solid mass of nucleosides V1 thus obtained was recrystallized
from diethyl ether.

Synthesis of 4-imino-3,5,7-trisubstituted-1-(2,3,5-tri- O-benzoyl-o.- D-
ribofuranosyl) pyrido(2,3-d]pyrimidine-2(1H)-thiones VII

Compounds I11 (0.01 mole) was refluxed with HMDS (60 ml) alongwith a
few crystals of ammonium sulphate in toluene (20 ml) for 8 hrs under
anhydrous condition. The coloured solution thus obtained was filtered and
the solvent was removed in under vacuum at 100°C. The above pasty mass
was dissolved in anhydrous 1,2-dichloroethane (40 ml) and a solution of
sugar (B-D-ribofuranose -acetate-2,3,5-tribenzoate) (0.011 mole) in dry
1,2- dichloroethane (Sml) was added with stirring. The mixture was cooled
to 0°C and a solution of SnCl (1.6 ml) was added dropwise with stirring
and the completion of reaction was judged by TLC (2,3 hrs.) and then
poured onto saturated NaHCO; solution. It was extracted with chloroform,
dried over anhydrous MgSO, and filtered to get compounds VII. It was
recrystallized from EtOH.
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