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Aim of the work

Aim of the Work

In continuation of our previous work [103,104, 236] in
the utility of activated nitriles in synthesis of a wide variety
of heterocyclic systems, we aimed at design and synthesis
pyrimidine derivatives from relatively simple starting
materials.

Pyrimidines have gained considerable attention
because of their role in biological systems, particularly in
nucleic acids, which contain pyrimidines and purines as the
main nucleobases. It has been noticed that introduction of an
additional ring to the pyrimidine core tends to exert profound
influence in conferring novel biological activities in these
molecules [1, 221, 230]. Consequently, the aza analogs of
purines, mainly the triazolopyrimidines, also are important
[60]. The study of compounds incorporating the
triazolopyrimidine has been developed due to their varied
effects in diverse domains. Triazolopyrimidines (TPs), a
subtype of purine analogs, have been the subject of chemical
and biological studies due to their interesting pharmacology
including antihypertensive, cardiac stimulant, antimalarial,
antifungal, anti-HBV, antimicrobial, anticancer, antipyretic,
analgesic, antiinflammatory, potential herbicidal, antioxidant
and leishmanicidal activities [47, 82, 110, 123, 124, 130,
139, 219, 243, 265, 266, 271, 278, 321, 329, 330].



Results and Discussion

Pyrimidines are of great importance in fundamental
metabolism, being an integral part of DNA and RNA, found
in the three bases uracil, thymine and cytosine of the six
present in the nucleotides. [133]They are found to possess
diverse biological properties as bactericides, fungicides,
viricides, insecticide, and meticides [120] and antioxidants.
[104] Many derivatives of pyrimidine have been used as
therapeutic  agents.  [97]  Several triazolo and
pyrazolopyrimidine derivatives are found to possess
antifungal and antilieishmanial activity. [324] Certain
pyrimidines are known to display antimalarial [268]
antifilarial activities and also are potent inhibitors of cancer
cell proliferation. [48, 165, 187]In the recent years, a lot of
attention has been drawn by the pyrimidine derivatives due
to their diverse range of activities, especially calcium
channel blocker property. [135]

The most general and widely used route to synthesize
pyrimidines involves the combination of a reagent
containing the N-C-N skeleton namely (urea, thiourea and
guanidine) with C-C-C unit such as 1,3-diketones and
diesters.

In continuation of our previous work, [186]thiourea is

employed as the N-C-N unit and condensed with arylidene
ethyl cyanoacetate to complete the pyrimidine ring namely
6-(benzo[d][1,3]dioxol-5-yl)-4-0x0-2-thioxo-1,2,3,4-tetra-

hydropyrimidine-5-carbonitrile 1 which will be utilized to
design and construct a variety of heterocyclic compounds in

order to screen their antioxidant activity.
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Results and Discussion

"Part 1™
Synthetic utility of 4-oxo-2-thioxo-tetrahydropyrimidine
derivative in heterocyclic synthesis
The present work aimed at utilization  of
thioxotetrahydropyrimidine 1 [186]as a scaffold for
synthesis of different heterocyclic compounds and study of
their biological activities especially their antioxidant
potency.
(i) Synthesis of thiazolopyrimidines:
a) Reaction with bromomalononitrile:

When tetrahydropyrimidinel[186] was submitted to
reactwithboromomalononitrile  in  aqueous  alcoholic
potassium carbonate solution,enaminonitrile2 was obtained
[cf. Scheme 1]. The structural features of enaminonitrile2
were identified on the basis of coupling band exhibited at v
3391 and 3291 cm™ due to the amino NH, functionality and
disappearance of vc-s. 'H-NMR spectrum revealed D,O-

exchangeable singlet at 6 8.48 ppm due to amino group.

H
Arc N S BrCH(CN
| \f _ BreHCN), | \l/ )—CN
NC
o}

1

Ar= Qﬁ

O
Scheme 1

The structure of 2 was confirmed by spectroscopic tools:
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Results and Discussion

I- The IR spectrum exhibited the absorption bands: 3391,

3291 vnho, 3081 vy aromatic, 2909 vey aliphatic, 2201

Veen, 1687 cho[Cf. Flgl]

ii-The 'H-NMR spectrum (DMSO-dg, 300 MHz) exhibited

A

the following signals (d/ppm): 8.48 (s, 2H, NH,, D,0O-
exchangeable), 7.63-7.11 (m, 3H, Ar-H) and 6.17 (s, 2H,
O-CH,-0). [cf. Fig.2and 3].

The C-NMR spectrum (75 MHz, DMSO-ds) exhibited
the following signals: 102.2 (O-CH,-0), 107.88, 108.38,
112.89, 115.65, 124.60, 127.99, 129.26, 147.67, 150.83,
151.28, 161.35, 165.19 (C=0) [cf. Fig.4].

The mass spectrum showed the following fragments (m/e,
% relative intensity):339 (M+2] “, 13.53), 338 (M+1] -,
20.13), 337 (M * , 70.33), 321(M-NH,] + , 4.40), 216 (M-

3,4-methylenedioxyphenyl] -, 4.40) 121 ()Q[zﬂ

11.57) and 70 (CN-CH,-CH,-NH;] <, 100.0)[cf. Fig.5].
plausible  mechanism of the formation of

enaminonitrile2is shown in scheme 2.

NC

1
H
Ar N S CN + Ar N
| Tj\t 1,3-H shift | \j/js/% N

NC NH NC N

0 0 NH,

Ar= Qo 2
J

0

H .,
CN Ar N S CN
Are_N.__S Are__N_ _SH K,COs N
Y | e “on” J G
\C NH NH CcN NG
0 0 ©

Scheme 2
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Results and Discussion

b) Reaction with chloroacetamide:

Thiazolopyrimidine derivative 3 has been obtained
via reaction of tetrahydropyrimidinel with chloroacetamide
in boiling ethanol containing fused anhydrous sodium
acetate. The structural features of thiazolopyrimidine
derivative 3 were established by elemental analysis as well
as spectral data [cf. scheme 3]:

H
Ar N
Ar lN\fs CICH,CONH, | S0
- NH  fused ACONa/EtOH  nc Nj%
0
o ol
3

1

v

O

Scheme 3
I. The IR spectrum exhibited strong absorption bands at:

3033 vcy aromatic, 2919 vcy aliphatic, 2224 vey, 1724
& 1695 vc-o, 1654vc-y.[cf. Fig.6].
i. The 'H-NMR spectrum (DMSO-dg, 300 MHz)

exhibited the following signals (8/ ppm): 7.61-7.10 (m,
3H, Ar-H), 6.16 (s, 2H, O-CH,-0) and 4.13 (s, 2H, S-
CH,-C=0). [cf. Fig.7].

A possible mechanism of the formation of compound 3is

shown in scheme 4.
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Results and Discussion

NH EtOH

NC NC

o)
A _N__s Arw _N 'ﬂNHz CH;COONa
j\r L e T
NH
o

(0]

K n s Tﬁ
s

O

Scheme 4
The structure of compound 3has been also

confirmed chemically via condensation reaction with
substituted aromatic aldehydes namely, 4-
chlorobenzaldehyde and/or 4-methoxybenzaldehyde to
afford the corresponding benzylidene derivatives
4a,b,respectively [cf. scheme 5].

Ar N __s Ar,CHO, fused AcOH ANy H
K 1 ’
T Ve
NG N EtOH NC s Ary
oz © O 4
— a, AI’1: C6H4CI(4)
Ar < 2 )'0 b, Ar=CsH4(OCHs)(4)

O

Scheme 5
The structure of 4a was confirmed by spectroscopic tools.
I. The IR spectrum exhibited absorption bands: 3127 vcu
aromatic, 2828 vcy aliphatic, 2227 vey, 1721 & 1665
ve-o. [Cf. Fig.8].
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Results and Discussion

The *H-NMR spectrum (DMSO-dg, 300 MHz) exhibited
the following signals (&/ ppm): 7.26-7.08 (m, 7H, Ar-H),
and 6.19(s, 2H, O-CH,-0),6.11(s, 1H, -CH=C-S).[cf.
Figs.9].

The structure of 4b was confirmed from its spectral data.

The IR spectrum exhibited the absorption bands: 3141
vcn aromatic, 2980 vey aliphatic, 2205 vy, 1713 & 1662
cho.[Cf. FIglO]

. The 'H-NMR spectrum (DMSO-ds, 300 MHz) exhibited

the following signals (&/ ppm): 9.87 (s, 1H, -CH=C-S),
7.31-6.94 (m, 7H, Ar-H), 6.07 (s, 2H, O-CH,-0) and 3.87
(s, 3H, -OCHg)[cf. Fig.11].

The C-NMR spectrum (75 MHz, DMSO-ds) exhibited
the following signals: 77.89 (OCH3), 101.26 (O-CH,-0),
107.42, 107.49, 108.33, 108.42, 120.15, 122.49, 122.51,
132.64, 146.72, 148.37, 158.55, 165.86 (2C=0 & C=N),
170.90. [cf. Fig.12].

The mass spectrum showed the following fragments (m/e,
% relative intensity):432 (M+1]+, 20.13), 431 (M “,

70.33), 307(4.40), 226 (4.40), 121 (L2 |, 11.57)and

60 (0 | 100.0)[cf. Fig.131.

(if) Utility ofchloropyrimidine derivative to construct

fused heterocyclic systems

Chlorination of tetrahydropyrimidinel with a

mixture of phosphorus pentachloride and phosphorus
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Results and Discussion

oxychloride as a chlorinating reagent gave the
chloropyrimidine derivative 5.The structure of compound 5
was assigned from its spectroscopic data, a qualitative and
quantitative elemental analysis which indicates the
presence of chlorine. [cf. scheme 6].

H
Ar__N.__S H
| Y ecigroct, A N\(S
NH |
NC _N

1

Scheme 6

NC
Cl
5

The structures of 5 were confirmed by its spectral data.

The IR spectrum exhibited the absorption bands: 3202
VNH, 3151 vcy aromatic, 2987 vcy aliphatic, 2225 veoy,
1652 ve=n, 1243vc=s. [cf. Fig.14].

. The 'H-NMR spectrum (CDCls, 300 MHz) exhibited the
following signals (&/ ppm): 13.07 (br.s, 1H, -NH, D,0O-
exchangeable), 7.22-7.07 (m, 3H, Ar-H) and 6.14 (s, 2H,
O-CH,-0). [cf. Fig.15].

iii. The mass spectrum showed the following fragments

(m/e, % relative intensity): 291 (M * , not observed), 279
(M—=CH,+2H] * ) (55.34), 254 (61.17), 227 (64.08), 204

(52.43), 171 (68.93), 155 (73.79), 121 (1|
73.79), and 57 (100). [cf. Fig.16]
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