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A NOVEL SYNTHESIS OF FLUORINATED PYRIDO [2,3-d] PYRIMIDINE DERIVATIVES
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SUMMARY

Fluorinated 4-imino-3,5,7-trisubstituted-pyrido
[2,3-d] pyrimidine-2(1H)thiones have been synthesised
in good yields by the reaction of 2-amino-3-cyano-4,6-
disubstituted-pyridines with various arylisothiocyanates.
These new type of products have been characterised by

elemental analysis, IR, 1H and 19F NMR spectral studies.

INTRODUCTION

A survey of the literature reveals that pyrido[2,3-d]
pyrimidines possess diverse biological activities such
as bactericidal [11 , fungicidal [2], antiallergic [3],
antihypertensive [4] etc. In the recent years, antimalarial
[5] and antileukemic [6] activities have also been reported.
Fluorinated organic compounds which have a great utility
in.the field of therapy are well known, and this prompted
us to synthesise some new fluorinated pyrido [2,3-d] pyrimi-
dines, in the hope of finding better therapeutic values.
The general method of preparation is described in Scheme-1.

2-Amino-3-cyano-4,6-disubstituted pyridines (I) have
been synthesised frome,B -unsaturated ketones and malononi-
trile in the presence of an excess of ammonium acetate
through Michael reactions [7]. Arylisothiocyanates were
prepared by usual methods [8].

2-Amino-3-cyano-4,6-disubstituted pyridines (1) on

refluxing with appropriate arylisothiocyanates in 1:1 molar

0022-1139/88/$3.50 © Elsevier Sequoia/Printed in The Netherlands



304

CH3COONH O
R €> COCH:CH©+CH2(CN)Z 10%“ 8-10hr£;.> ZNCN
b ]
|

(I
1 Dioxane-
R—@-N:C =S Pyridine
§1)) Refiux
2022 hrs.

— —

®
& N
RGN NH-ICSI-NH@-R1

(1) - i

Scheme 1

ratio in the presence of 1,4-dioxane and pyridine have afforded
the title compounds, without separating the intermediate

pyridylthioureas (see Table 1).

EXPERIMENTAL

Synthesis of 2-Amino-3-cyano-4,6-disubstituted-~
pyridines [7]

A mixture of an®f-unsaturated ketone (0.1 mol), malono-
nitrile (0.1 mol), ammonium acetate (0.8 mol) and ethanol
(100 ml) was heated on a water bath for about 8-10 hours.
The contents of the flask were poured into crushed ice with
constant stirring to obtain the solid yellow mass, washed
repeatedly with water and the residue was recrystallised fram
dimethylformamide-ethanol (1:2) giving yellow crystals.

The following cyanopyridines have been synthesised.
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(Ia) 2-Amino-3-cyano-4-phenyl-6-(p-fluorophenyl) pyridine,
m.p. 210°C; yield 35%.

(Ib) 2-Amino-3-cyano-4,6-diphenylpyridine, m.p. 176°C;
yield 33%.

(Ic) 2-Aminpo-3-cyano-4-phenyl-6-(p-methylphenyl)pyridine,

m.p. 160°C; yield 34%.
(Id) 2-Amino-3-cyano-4-phenyl-6-(p-methoxyphenyl) pyridine,
m.p. 170°C; yield 36%.
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m.p. 187°C; yield 28%.
These 5 compounds Ia-Ie when characterised by elemental
analysis, IR and 'H NMR spectral studies, gave results similar

to those reported in the literature [7].

Synthesis of Arylisothiocyanates [8]

Method 1

Iy o r o S T, R 1 [y { N 2 7 JEREEE T e 1. C

A mixture or caroon UJ.SUJ.pnlUE LtU.o0 mal) 4armn4a 42
ml of concentrated ammonia solution (d 0.88) was cooled in an

ice-salt bath. To this, the arylamine (0.3 mol) was added
dropwise with stirring mechanically during about 20 minutes.
The mixture was stirred for further 30 minutes and allowed
to stand for another 30 minutes. A heavy precipitate of ammonium
aryldithiocarbamate was separated out. It was transferred
toa 2-litre r.b. flask by four extractions with 100 ml portions
of water. To this, the solution of lead nitrate (0.31 mol)
in 200 ml of water was added with stirring. The reaction mixture
was stirred for an additional hour. The mixture was steam distilled
into a receiver containing 5 ml of ca. 0.5 M-sulphuric acid
as long as organic material passed over (2 litres of distillate).
The o0il was separated and dried over anhydrous calcium chloride
and distilled under diminished pressure. The following aryliso-
thiocyanates were prepared by this method.
(Ila) Phenyl isothiocyanate , b.p. 221°C; yield 76%.
(I1d) 0-Tolyl isothiocyanate, b.p. 239°C; yield 65%.
(Ile) m-Tolyl isothiocyanate, b.p. 241°C; yield 58%.
(11g) p-Fluorophenyl isothiocyanate, m.p. 26-28°C,

b.p. 228°C; yield 50%.
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Method 2

The following arylisothiocyanates were prepared
by the method described for the preparation of p-bromophenyl
isothiocyanate in Vogel's Practical Organic Chemistry [8]:
(I1lb) p-Chlorophenyl isothiocyanate, m.p. 47°C; yield 70%.
(IIc) p-Bromophenyl isothiocyanate, m.p. 60°C; yield 73%.
3(11F) p-Tolyl isothioccyanate, m.p. 25-26°C, b.p.237°C,

yield 60%.

The IR and 1H NMR spectral data of the arylisothio-

cyanates (Ila-IIg) are consistent with their structures.

Synthesis of 4-Imino-3,5,7-trisubstituted-pyrido[2,3-d]

pyrimidine-2(1H)~thiones

A mixture of the 2-amino-3-cyano-4,6-disubstituted-
pyridine (I;0.01 mol), the appropriate arylisothiocyanate
(11;0.01 mol), dioxane (15.0 ml) and pyridine (2.0 ml) was
refluxed for 20-22 hours. After cooling, it was poured into
crushed ice, the precipitated solid was filtered off and
washed repeatedly with water. The dried crude product was
recrystallised from dimethylformamide-ethanol (2:13}.
All the synthesised compounds (III) are new. They
are yellow or brown coloured, high melting solids giving
one spot on TLC. The characterisation and analytical data

are given in Table 1.

SPECTROSCOPIC ANALYSIS

The IR spectra were recorded by using KBr pellets.
All of the pyrido [2,3-d] pyrimidines synthesised exhibit
a band in the region 3380-3320 cm”1corresponded to ONH stret-
ching and a broad band in the region 3120-3100 cm_Tcorresponded
to >C=NH stretching vibrations. The C=S group frequency was
observed at 1195-1180 cm~! and three bands were observed in
the region 1580-1405 en” Tdue to the ~-NH-C=S group. The absorp-

®After steam distillation p-tolyl isothiocyanate was collectec

by the procedure as described in method 1.
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tion due to the C-F linkage was observed in the region 1250-
1220 em™ .

The 1H NMR spectra were recorded in DMSO—déand in
CDC13+TFA using TMS as an internal standard. The chemical
shifts are given in ppm downfield from tetramethylsilane.
The resonances of the DNH and >C=NH protons occurred in the
range of §7.97-9.15 ppm. Aromatic protons occurred as a multi-
plet in the range of £ 6.66-8.65 ppm, whereas the CH3 protons
occurred as a singlet in the range 0f§2.07-2.77 ppm and OCH3
protons as a singlet atf3.84 ppm.

In the!7F NMR spectra of the compounds IIIa-I1If, a
Characteristic signal was observed in the range of 8—106.339
to § -107.787 ppm, and in the compounds IIIg-IIIj, a signal
was observed in the range 0of§-113.579 to§-113.984 ppm assigned
to the fluorine atom carried on the phenyl ring. The 19F NMR
spectra were recorded in DMSO and the values are relative
to hexafluorobenzene used as an external standard. The spectro-
scopic data are given in Table 2. All these data confirmed
the structure III for the prepared compounds.

IR spectra were recorded on a Perkin-Elmer 557 grating
infrared spectrophotometer,1 H and 1%F NMR spectra were scanned

on FX 90 Q JEOL type spectrometer (at 90 MHz).
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