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Abstract: Chalcone derivatives were synthesis by the reaction of some 4-nitrobenzaldehyde derivatives with acotophenone
then the product obtained E-3-(4-nitrophenyl)-1-phenylprop-2-en-1-one. This product is chalcone is another react with
guanidine nitrate. The hetrocyclic derivatives of guanidine nitrate respectively the final product have been characterized by
elemental analysis. the product obtained is 1,6 dihydro 6(4-nitrophenyl) 4-phenylpyridine 2-amine. In present report novel
pyrimidines were prepared from starting materials chalcone and guanidine nitrate. The resulting compound 1,6-dihydro-6-(4-
nitrophenyl)-4 phenylpyrimidin 2 amine (2) was further reacted with 2 bis(methylthio)methylene malononitrile in the presence
of catalytic amount of potassium carbonate in DMF under reflux condition that offered novel 4,6,9,9a-tetrahydro-4-imino-2-
(methylthio)-8-(4-nitrophenyl) 6 phenyl 1H pyrimido[1,2 a]pyrimidine 3 carbonitrile (3). The synthesized compounds were
characterized by spectral methods. The compound (3) possesses replaceable methylthio (-SCH3) group at 2 position. The
compound (3) react with various nucleophiles like substituted aromatic amines, aromatic phenols, hetryl amines and active
methylene compounds to give 4,6,9,9a-tetrahydro-4-imino-2-(methylthio)-8-(4-nitrophenyl)-6-phenyl-1H-pyrimido[1,2-
a]pyrimidine-3-carbonitrile —carbonitrile in good yields.

Keywords: Claisen Schmidt Condensation, 2 bis(methylthio)methylene malononitrile Michael Addition Reaction,
Pyrimidine

occurring substances (i.e., nucleic acids). The presence of a
pyrimidine base in cytosine, uracil and thymine, which are
the essential building blocks of nucleic acids (DNA and
RNA) is one of the possible reasons for their activities. [5]
Pyrimidine Pyrimidine ring is found in vitamins like
isoalloxazine, vitamin B2, thiamine, riboflavin (6,7-
dimethyl-9-(D-1-ribityl) and folic acid. [6] Pyrimidine
nucleus is the also present in barbituric acid and its several
derivatives like Veranal which are used as hypnotics. [7]
Condensed pyrimidine derivatives have been reported as

1. Introduction

Pyrimidine is a six membered cyclic compound containing
4 carbon and 2 nitrogen atoms and is pharmacologically
inactive but its synthetic derivatives possess an important
role in modern medicine. The chemistry of heterocyclic
compounds is the most important in the discovery of new
drugs. There are large number of synthetic heterocyclic
compounds, like pyrrole, pyrrolidine, furan, thiophene,

piperidine, pyridine and thiazole having important e ) - M o
application and many are important intermediates in anq-mlcroblal [8], apalgesm, antiviral, ant%—mﬂammatory [91,
synthesis. [1] Among all heterocyclic ~compounds, anti- HIV [10], anti-tubercular [11], anti-tumor [12], anti-

neoplastic [13], anti-malarial [14], diuretic [15],
cardiovascular [16] agents and hypnotic drugs for the
nervous system [17], calcium-sensing receptor antagonists
[18] and also for antagonists of the human A2A adenosine
receptor. [19] etc Some pteridine derivatives are also used as
anti-leukemic drugs [20], or potassium-conserving diuretics.

pyrimidines are one of the most important heterocycles
exhibiting remarkable pharmacological activities because it is
an essential constituent of all cells and thus of all living
matter. [2] Many simple fused pyrimidines such as purines
and pteridines are biologically active by themselves. [3.4] or
are essential components of very important naturally
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[21] In addition, several quinazoline alkaloids exhibit
hypnotic [22, 23], bronchodilatory [24], and antimalarial [25,
26] activity. Some fused thieno[3, 2-d]pyrimidines serve as
the anti-allergy drugs, some act as fungicides. Examples of
some biologically active pyrimidine derivatives are prazosin,
quinethazone, trimethotrexate, folic acid, riboflavin. [27]

2. Methods

Melting points were determined in open capillary tubes
and are uncorrected. The silica gel Fys4 plates were used for
thin layer chromatography (TLC); the spots were examined
under UV light and then developed in an iodine vapor.
Column chromatography was performed with silica gel
(BDH 100-200 mesh). Solvents were purified according to
standard procedures. The spectra were recorded as follows:
IR, KBr pellets, a Perkin-Elmer RX1 FT-IR
spectrophotometer; 'H NMR, CDCl;, 200 MHz, a Varian
Gemini 200 instrument. Elemental analysis was performed
on a Heraeus CHN-O rapid analyzer.

2.1. 4,6,9,9a-tetrahydro-4-imino-2-(methylthio)-8-(4-
nitrophenyl)-6-phenyl-1H-pyrimido[1,2-a[pyrimidine-
3-carbonitrile

Step — 1

A solution of KOH 50% is added to an equimolar solution
of acetophenone (0.01mole) and 4-Nitrobenzaldehyde (0.01

CHO
o)

+ Alc. KOH

mole) in ethanol 95%; the addition is performed under
energetic stirring at room temperature. The reaction is left
under stirring for one night and then diluted with water and
acidified; the precipitate is separated by filtration and dried
under vacuum. They are crystallized by ethanol compound.

Step — 11

A mixture of chalcone i.e. (E)-3-(4-nitrophenyl)-1-
phenylprop-2-en-1-one (2.53 gm,0.01mole), and guanidine
nitrate (0.76 gm., 0.01 mole) were dissolved in ethanoic
potassium hydroxide solution (10 ml) was heated for 4 hrs.,
then it was poured into cold ice obtained 1,6 dihydro 6 (4
nitrophenyl) 4 phenylpyrimidin 2 amine (2).

Step — 11

A mixture of 1,6 dihydro 6 (4 nitrophenyl) 4
phenylpyrimidin 2 amine (2) and 2 bis(methylthio)
methylene malononitrile in the presence of catalytic amount
of potassium carbonate (10 mg) in DMF was refluxed for 4
hours, the reaction was monitored by TLC. After completion,
the reaction mixture was cooled at room temperature then
wash with water the extracted with ethyl acetate. The extract
was concentrated and the residue was subjected to column
chromatography (silica gel, n-hexane-ethyl acetate 8:2) to
obtain pure solid compound 4,6,9,9a-tetrahydro-4-imino-2-
(methylthio)-8-(4-nitrophenyl)-6-phenyl-1H-pyrimido[1,2-
a]pyrimidine-3-carbonitrile -carbonitrile (3). The compound
(3) confirmed by IR, 'H and C"> NMR and MS analytical
data.
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Figure 1. 4,6,9,9a-tetrahydro-4-imino-2-(methylthio)-8-(4-nitrophenyl)-6-phenyl- 1 H-pyrimido[ 1, 2-a]pyrimidine-3-carbonitrile.
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2.2. Synthesis of Derivatives

A mixture of (3) (Immol) and independently, various
substituted aromatic amines, aromatic phenols, heteryl
amines and active methylene compounds (1mmol) in DMF
(10 ml) and anhydrous potassium carbonate (10 mg) was
reflux for 4 to 6 hrs. The reaction mixture cooled to room
temperature and poured into ice cold water. The separated
solid product was filtered, washed with water and
recrystallised using ethyl alcohol.
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Figure 2. Derivatives of compound no 3.

3. Result and Discussion

The compound 4,6,9,9a tetrahydro 4 imino -2-
(methylthio)- 8- (4 nitrophenyl)-6-phenyl-1H-pyrimido[1,2-
a]pyrimidine-3-carbonitrile -carbonitrile are synthesized by
dissolving 1,6 dihydro 6 (4 nitrophenyl) 4 phenylpyrimidin 2
amine (2) and 2 bis(methylthio) methylene malononitrile in
the presence of K,CO; in DMF under reflux condition. The
synthesized compound acts as electrophilic species reacting
with various substituted aromatic amines, aromatic phenols,
hetryl amines and active methylene compound gives 4,6,9,9a
tetrahydro 4 imino 2 (methylthio) 8 (4 nitrophenyl)-6-phenyl-
1H-pyrimido[1,2-a]pyrimidine-3-carbonitrile -carbonitrile in
good yields.

4. Conclusion

A new different 4,6,9,9a-tetrahydro-4-imino-2-
(methylthio)-8-(4-nitrophenyl)-6-phenyl-1H-pyrimido[1,2-
a]pyrimidine-3-carbonitrile -carbonitrile are synthesized by
using simple and efficient chemistry and this synthesized
compounds possesses methylthio group at 8-position which
is best leaving group therefore synthesized compound act as
an electrophilic species and reacting with various
nucleophiles. In compound (3) cyano and thiomethyl groups
are at adjacent position it also undergo cyclization to give
polycyclic heterocyclic compound.

3) 4,6,9,9a-tetrahydro-4-imino-9-methyl-2-(methylthio)-8-
(4-nitrophenyl)-6-phenyl-1H-pyrimido[ 1,2-a]pyrimidine-3-
carbonitrile.

IR: 3330, 2210, 1650, 1050 cm';

'H NMR: § 2.40 (s, 3H, SCH3), 5.10(s, 1H NH), 5.10(s,
1H NH), 5.15 (s, 1H NH), 6.48 (s, 1H =CH) 5.74 (s1H CH),
5.50 (s, 1H CH), 7.18 (s, 5H Ar-H), 7.20 (dd, 2H Ar-H), 6.95
(dd, 2H Ar-H),

ESI-MS: 418.

Anal.Caled for C, H gsN¢O,S:C, 60.27; H, 4.34; N, 20.08;
0, 7.65; S, 7.66

Found: C, 60.27; H, 4.34; N, 20.08; O, 7.65; S, 7.66

Mol. Formula: C21H18N6OZS

Mol.Wt.: 418.

3-a) 4,6,9,9a-tetrahydro-4-imino-8-(4-nitrophenyl)-2-
phenoxy-6-phenyl-1H-pyrimido[1,2-a]pyrimidine-3-
carbonitrile.

IR: 3330, 2210, 1650, 1050, cm™; '"H NMR: 5.10 (s, IH
NH), 5.15 (s, 1H NH), 5.13 (s, 1H NH), 6.47 (s, 1H=CH)
5.75 (s, 1H CH), 5.52 (s, IHCH), 7.24 (s, SH Ar-H), 6.90
(dd, 2H Ar- H), 7.21 (dd, 2H Ar-H), 7.05 (s 5H Ar-H),

ESI-MS: 464. Anal. Calcd.: C26H20N603 C, 6723, H, 434,
N, 18.09; O, 10.33

Found: C, 67.23; H, 4.34; N, 18.09; O, 10.33

3-b) 2-(4-bromophenoxy)-4,6,9,9a-tetrahydro-4-imino-8-
(4-nitrophenyl)-6-phenyl-1H-pyrimido[ 1,2-a]pyrimidine-3-
carbonitrile.

IR: 3330, 2210, 1650, 1050, 660 cm™; "H NMR:5.11(s,1H
NH), 5.15(s,1H NH), 5.13(s,1H NH), 6.46 (s, 1H =CH) 5.73
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(s, IH CH), 5.54 (s, 1H CH), 7.19 (s, SH Ar-H), 6.94 (dd, 2H
Ar-H), 7.23 (dd, 2H Ar-H), 6.88 (dd 2H Ar-H),7.24 (dd 2 H
Ar-H),

ESI-MS:543. Anal. Calcd:C,H9BrNsO5: C, 57.47; H,
3.52; Br, 14.71; N, 15.47; O, 8.83 Found: C, 57.47; H, 3.52;
Br, 14.71; N, 15.47; O, 8.83

3-¢c) 2-(4-nitrophenoxy)-4,6,9,9a-tetrahydro-4-imino-8-(4-
nitrophenyl)-6-phenyl-1H-pyrimido[ 1,2-a]pyrimidine-3-
carbonitrile.

IR: 3330, 2210, 1650, 1050, 1510 cm™; 'H NMR:
5.11(s,1H NH), 5.13(s,1H NH), 5.15(s,1H NH), 6.46 (s, 1H
=CH) 5.73 (s, IHCH), 5.54 (s, 1H CH), 7.19 (s, SH Ar-H),
6.94 (dd, 2H Ar-H), 7.23 (dd, 2H Ar-H), 6.88 (dd 2H Ar-
H),7.24 (dd 2 H Ar-H),

ESI-MS: 509. Anal. Calcd:C,cH9N,Os: C, 61.29; H, 3.76;
N, 19.24; O, 15.70

Found: C, 61.29; H, 3.76; N, 19.24; O, 15.70

4-a) 4,6,9,9a-tetrahydro-4-imino-8-(4-nitrophenyl)-6-
phenyl-2-(phenylamino)-1H-pyrimido[1,2-a]pyrimidine-3-
carbonitrile.

IR: 3330, 2210, 1650, 1050, 1590 cm™; "H NMR: 5.10 (s,
1H NH), 4.10 (s, INH), 4.19 (s, INH), 4.15 (s, INH), 6.43 (s,
1H =CH) 5.75 (s, 1H CH), 5.54 (s, 1H CH), 7.20 (s, 5SH Ar-
H), 6.89 (dd, 2H Ar-H), 7.25 (dd, 2H Ar-H), 7.01 (s 5H Ar-
H),

ESI-MS: 477. Anal. Calcd: C,4H,N;O,: C, 67.38; H, 4.57;
N, 21.15; O, 6.90

Found: C, 67.38; H, 4.57; N, 21.15; O, 6.90

4-b) 2-(4-bromophenylamino)-4,6,9,9a-tetrahydro-4-
imino-8-(4-nitrophenyl)-6-phenyl-1H-pyrimido[1,2-
a]pyrimidine-3-carbonitrile.

IR: 3330, 2210, 1650, 1050, 660 cm™; 'H NMR: 5.08 (s,
1H NH), 5.15 (s, 1H NH), 5.15 (s, 1H NH),4.13 (s, INH),
6.46 (s, 1H=CH) 5.76 (s,1H CH), 5.50 (s, 1H CH), 7.22 (s,
SH Ar-H), 6.92 (dd, 2H Ar-H), 7.23 (dd, 2H Ar-H), 6.49
(ddAr-H), 7.32 (dd 2 H Ar-H) ESI-MS: 542 Anal. Calcd
for C,cH,0BrN-0O,: C, 57.57; H, 3.72; Br, 14.73; N, 18.08;
0O, 5.90 Found: C, 57.57; H, 3.72; Br, 14.73; N, 18.08; O,
5.90

4-c) 2-(4-nitrophenylamino)-4,6,9,9a-tetrahydro-4-imino-
8-(4-nitrophenyl)-6-phenyl-1H-pyrimido[1,2-a]pyrimidine-3-
carbonitrile.

IR: 3330, 2210, 1650, 1050, 1580 cm™; "H NMR: 5.08 (s,
1H NH), 5.13 (s, 1H NH), 5.15 (s, 1H NH)4.13 (s, INH),
6.46 (s, IH =CH) 5.76 (s,1H CH), 5.50 (s, 1H CH), 7.22 (s,
SH Ar-H), 6.92 (dd, 2H Ar-H), 7.23 (dd, 2H Ar-H), 6.49
(dd2H Ar-H), 7.32 (dd 2 H Ar-H) ESI-MS: 508. Anal.
Caled:Cy6Hp0NgO4: C, 61.41; H, 3.96; N, 22.04; O, 12.59
Found: C, 61.41; H, 3.96; N, 22.04; O, 12.59

5-a) 4,6,9,9a-tetrahydro-4-imino-8-(4-nitrophenyl)-6-
phenyl-2-(pyrrolidin-1-yl)-1H-pyrimido[ 1,2-a]pyrimidine-3-
carbonitrile:

IR: 3330, 2210, 1650, 1050, 1580 cm™; "H NMR: 5.10 (s,
1H NH), 5.15 (s, 1H NH), 5.18 (s, 1H NH), 6.45 (s, IH=CH)
5.76 (s, 1H CH), 5.70 (s, 1H CH),7.22 (s, SH Ar-H), 6.90
(dd,2H Ar-H), 7.23 (dd, 2H Ar-H), 2.60 (t, 4H), 1.65 (m, 4H)
ESI-MS:441.

Anal. Calcd:Cy,H»;N,0,, C, 65.29; H, 5.25; N, 22.21; O,
7.25 Found: C, 65.29; H, 5.25; N, 22.21; O, 7.25

5-b) 4,6,9,9a-tetrahydro-4-imino-8-(4-nitrophenyl)-6-
phenyl-2-(piperidin-1-yl)-1H-pyrimido[ 1,2-a]pyrimidine-3-
carbonitrile:

IR: 3330, 2210, 1650, 1050, 1580 cm™; "H NMR: 5.10 (s,
1H NH),5.13 (s, 1H NH), 5.17 (s, 1H NH), 6.48 (s, 1H=CH)
5.72 (s, 1H CH), 5.54 (s, 1H CH), 7.20 (s, 5H Ar-H), 6.86
(dd, 2H Ar-H), 7.23 (dd, 2H Ar-H), 3.13 (t,4H), 1.53 (m, 6H)

ESI-MS: 455. Anal. Calcd:C,5H,sN-,0O, C, 65.92; H, 5.53;
N, 21.52; 0, 7.02

Found: C, 65.92; H, 5.53; N, 21.52; O, 7.02

6-a) 2-(dicyanomethyl)-4,6,9,9a-tetrahydro-8-(4-
nitrophenyl)-4-ox0-6-phenyl-1H-pyrimido[1,2-a]pyrimidine-
3-carbonitrile

IR: 3330, 2210, 1650, 1050 cm™; 'H NMR:5.10 (s, 1H
NH), 5.15 (s, IH NH), 5.18 (s,1H NH), 6.49 (s, IH=CH) 5.73
(s, IH CH), 5.51 (s, 1H CH), 7.23 (s, 5H Ar-H), 6.91 (dd, 2H
Ar-H), 722 (dd, 2H Ar-H), ESI-MS: 437. Anal.
Caled:C,3H sN;O;, C, 63.15; H, 3.46; N, 22.42; O, 10.97
Found:C, 63.15; H, 3.46; N, 22.42; O, 10.97

6-b) ethyl 2-cyano-2-(7-cyano-4,6,9,9a-tetrahydro-2-(4-
nitrophenyl)-6-ox0-4-phenyl-1H-pyrimido[1,2-a]pyrimidin-
8-yl)acetate:

IR: 3330, 2210, 1650, 1050, 2910, 1710 cm™; '"H NMR:
5.08 (s, 1H NH), 5.15 (s, 1H NH), 5.11 (s, 1H NH), 6.44 (s,
1H=CH), 5.76 (s, 1H CH), 5.51 (s, 1H CH), 7.27 (s, SH Ar-
H), 6.89 (dd, 2H Ar- H), 7.22 (dd, 2H Ar-H),3.98 (s,1H act.-
CH),4.19 (q, 2H), 1.22 (t3H). ESI-MS: 484. Anal.
Calcd:CysH,1NgOs: C, 61.98; H, 4.16; N, 17.35; O, 16.51
Found: C, 61.98; H, 4.16; N, 17.35; O, 16.51
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