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The reaction of 4‐oxo‐3,4‐dihydroquinazolinyl‐2‐guanidine 1 with several active methylene compounds
has revealed formation of the corresponding hydropyrimidine and dihydropyrimidnone (DHPMs) deriva-
tives via cycloaddition reaction mechanism. Satisfactory results were obtained with good yields, short time,
and simplicity in the experimental procedure. Reaction with ketones in DMF proceeded via (5+1)
heterocyclization and resulted in the formation of 2‐amino‐4‐(het)aryl‐4,6‐dihydro‐1(3)(11)H‐[1,3,5]
triazino[2,1‐b]quinazolin‐6‐ones 8‐13, respectively. All compounds have been characterized based on IR,
1H‐NMR, and mass spectrum.
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INTRODUCTION

Due to their broad range of pharmacological properties
such as calcium channels blockers, antioxidant, anticancer,
and anti‐inflammatory activity, 3,4‐dihydropyrimidinone
nucleus have increasingly attracted the attention of syn-
thetic chemists [1–5]. In addition, antimicrobial activity
of 3,4‐dihydropyrimidone derivatives has been extensively
studied and well established in the literature [6–12].
However, there are relatively very few reports on the
anti‐inflammatory activity of the 3,4‐dihydropyrimidinone
derivatives [5], [13]. And most importantly, the potential
of 3,4‐dihydropyrimidinone nucleus as to their anti‐in-
flammatory activity against the pro‐inflammatory
cytokines (TNF‐α and IL‐6) hitherto remained untested.
Non‐steroidal anti‐inflammatory drugs (NSADs) are
therapeutically important in the treatment of rheumatic
arthritis and in various types of inflammatory conditions,
but their therapeutic utility has been limited due to their
frequently observed gastrointestinal side effects. Thus,
there is an urgent need for new targets that are required
for the design and development of novel anti‐inflammatory
agents as an alternative to NSAIDs [14]. Tumor necrosis
factor alpha (TNF‐α) and interleukin‐6 (IL‐6), the two
important multifunctional pro‐inflammatory cytokines, are
involved in the pathogenesis of autoimmune, inflamma-
tory, cardiovascular, neurodegenerative, and cancer
diseases through a series of cytokine signaling pathways
[15], [16]. IL‐6 contributes to the initiation and extension

of the inflammatory process and considered as a central
mediator in a range of inflammatory diseases but has not
received the desired attention in drug discovery [14].
TNF‐α and IL‐6 are thus pharmaceutically important
molecular targets for the treatment of the abovementioned
diseases. Biologically important heterocyclic derivatives of
aryl ureas have been reported in the literature. For
example, N‐2,4‐pyrimidine‐N‐N‐phenyl/alkyl ureas were
reported to be inhibitor of tumor necrosis factor alpha
(TNF‐α) [17], [18], SA13353, substituted urea derivatives,
is reported as a potent inhibitor of TNF‐α production [19].

Naturally occurring and synthetic quinazolinone deriva-
tives, including fused systems, are known to possess a
wide range of biological activities [20–22]. Three
isomeric structures are possible for quinazoline fused
with 1,3,5‐triazine nucleus, viz., 1,3,5‐triazino[1,2‐a]
quinazoline, 1,3,5‐triazino[1,2‐c]quinazoline, and 1,3,5‐
triazino[2,1‐b]quinazoline heterocyclic systems. The
known methods of the synthesis of these compounds are
limited. The system with [1,2‐a] ring junction has been
prepared via (2+2+2) cycloaddition of two isocyanate
molecules to the side “a” of quinazolines [23], [24] or by
(3+3) heterocyclization of 2‐aminoquinazolines with
chlorocarbonyl isocyanate [25]. The annulation of 1,3,5‐
triazine ring onto the side “c” of the quinazolines with
the formation of 1,3,5‐triazino[1,2‐c]quinazolines was
also reported [26–29].

Among the methods of 1,3,5‐triazino[2,1‐b]‐quinazolines
synthesis [26], [30–32], only one annulations of 1,3,5‐triazine
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ring onto an existing quinazoline skeleton has been reported
[26] using thermal ring closure of 2‐benzamido‐3‐cyano‐
3,4‐dihydroquinazolin‐4‐one. It has been reported that
1,3,5‐triazino[2,1‐b]‐quinazoline compounds have been
synthesized by reaction of 4‐oxo‐3,4‐dihydroquinazolinyl‐
2‐guanidines with different aldehydes [33–37].

RESULTS AND DISCUSSION

V. Dolzhenko et al. [35] reported that heating of DCD
with anthranilic acid in aqueous sulfuric acid medium for
20 min, and then treating with sodium hydroxide gave
compound 1. As a mater of modification for this method,
we have obtained product 1 (Scheme 1) by direct reflux
of DCD with anthranilic acid in sulfuric acid medium.
The product has been formed in high temperature with a
very good yield. Excess of acid has been washed out by
water. IR and melting point of the product (317°C,
[38,39], 316–317°C) did not change and were in accor-
dance with the literature.
Compound 1 reacted with acetylacetone in DMF and the

addition of a few drops of hydrochloric acid as a catalyst
rapidly and highly yielded pyrimidine derivative 2. IR
spectra of compound 2 showed the disappearance of
absorption bands corresponding to NH, NH2 groups. Their
1H‐NMR spectra showed new signals corresponding to
CH group at 6.05 ppm, 2CH3 at 2.5 ppm and NH in
aromatic region, respectively. Mass spectra of compound
2 gave the molecular ion peak at m/z 267.
It has been reported that the reaction of biguanides with

ethyl cyanoacetate gave triazineacetonitrile [37]. On the
reaction 1 with ethyl cyanoacetate gave 2,3‐
dihydropyrimidin‐4(1H)‐one 3 (Scheme 2). Their reaction
mechanism was proceeding via a condensation reaction
between the amino group and ester group with the elimina-
tion of ethanol molecule and then the addition of the amino
group to cyano group. IR spectra of compound 3 showed
new absorption bands corresponding to NH2 group at
3383, 3290 cm−1. MS of compound 3 showed molecular
ion peak at m/z 270.
The same mechanism when the reaction compound 1

with malononitrile gave compound 4 showed new absorp-
tion bands corresponding to NH2 groups at 3321, 3213

cm−1. 6‐Methyl‐, 6‐phenyl, and 6‐hydroxy‐2,3‐
dihydropyrimidin‐4(1H)‐ones 5–7 were synthesized via
the reaction of compound 1 with ethyl acetoacetate, ethyl
benzoylacetate, or diethyl malonate in the presence of the
benign catalyst hydrochloric acid (Scheme 2). 1H‐NMR
spectra showed new signals corresponding to CH groups
at δ 5.17, 6.37, and 5.01 ppm. Mass spectra of compounds
5‐7 showed molecular ion peaks at m/z 269, 331, and 271,
respectively (Scheme 2).

The reaction of 4‐oxo‐3,4‐dihydroquinazolinyl‐2‐
guanidine 1 with ketones in DMF proceeded via
(5+1) heterocyclization and resulted in the formation
of hitherto unknown 2‐amino‐4‐(het)aryl‐4,6‐dihydro‐
1(3)(11)H‐[1,3,5]triazino[2,1‐b]quinazolin‐6‐ones 8‐13,
respectively.

The structures of the products were established using
data of IR, 1H‐NMR, 13C‐NMR, and 2D NOESY
spectroscopy by V. Dolzhenko et al. [34].

The reaction of compound 1 with cyclopentanone,
cyclohexanon, thiazolidione, pyrazolone, barbaturic acid,
and camphor in DMF in the presence of a few drops of
hydrochloric acid as a benign catalyst rapidly and highly
yielded 2‐amino‐4‐(het)aryl‐4,6‐dihydro‐1(3)(11)H‐[1,3,5]
triazino[2,1‐b]quinazolin‐6‐ones 8‐13, respectively
(Scheme 3). Mass spectra of compounds 8‐13 showed
molecular ion peaks at m/z 269, 283, 302, 359, 313, and
337, respectively (Scheme 3).

EXPERIMENTAL

All melting points are uncorrected and were recorded on Melt‐
Temp II melting point apparatus. IR spectra were measured as
KBr pellets on a Shimadzu DR‐8001 spectrometer. 1H‐NMR
spectra were recorded on a Varian Gemini at 280 MHz using
TMS as an internal reference and DMSO‐d6 as a solvent. Mass
spectra were performed on a Shimadzu GCMS‐QP 1000 mass
spectrometer at 70 ev. The elemental analyses were carried out
on a Perkin‐Elmer 240C Microanalyzer. All compounds were
checked for their purity on TLC plates.

Synthesis of 1‐(4‐oxo‐3,4‐dihydroquinazolin‐2‐yl)guanidine
1. Anthranilic acid (50 mmol) was dissolved on 50 mL of 10%
sulfuric acid and dicyandiamide (75 mmol) was added. The
reaction mixture was refluxed for 20 min and the product
precipitate on the hot solid was collected by filtration and washed
with water.

Yield 84%; mp 340°C; IR (potassium bromide): NH 3402, NH
3340, CH 3048, C O 1702, 1669, 1624, 1585, 1502, 1456,1315,
767 cm−1; 1H‐NMR (300 MHz) dimethyl sulfoxide‐d6/TMS, δ
(ppm): 7.18 (t, J = 7.3 Hz, 1H, H‐6), 7.37 (d, J = 7.9 Hz, 1H,
H‐8), 7.60 (t, J = 7.5 Hz, 1H, H‐7), 7.83 (br s, 4H,NH‐C( NH)
NH2), 7.95 (d, J = 7.9 Hz, 1H, H‐5), 11.37 (br s,1H, N(3)H);
13C‐NMR (75 MHz) dimethyl sulfoxide‐d6/TMS, δ(ppm): 118.1
(C‐4a), 122.3 (C‐6), 124.2 (br s, C‐8), 125.7 (C‐5), 133.5 (C‐7),
149.2 (br s, C‐8a), 156.1 (C‐2), 159.4 (NHC(NH)NH2), 165.4 (CO).

General procedure for preparation of compounds 2‐7. A
mixture of compound 1 (50 mmol) and (50 mmol) of
acetylacetone, ethylcyanoacetate, malononitrile, ethyl acetoacetate,

Scheme 1
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ethyl benzoylacetate, or diethyl malonate in DMF and the presence
of a few drops of hydrochloric acid as a catalyst was refluxed at
200°C, solid products were observed after 30 min. The reaction
was proceeded with reflux for further 1 h. After cooling down,
the solid crystalline products were filtered, washed, and
recrystallized from ethanol.

2‐{[(2E)‐4,6‐Dimethylpyrimidin‐2(1H)‐ylidene]amino}
quinazolin‐4(3H)‐one 2. Yield 77%, mp >350°C; IR: cm−1

3283, 3133 (2NH), 1683 (CO); 1H‐NMR: δ 13.14 (s, 1H,
NH), 7.82–7.31 (br, 4H, arom), 6.88 (s,1H, NH), 6.05 (s,
1H, CH), 2.5 (s, 6H, 2CH3); MS m/z (%): M+ 267 (22.47),
203 (36.94), 144 (81.61), 119 (100); Anal. Calc. For
C14H13N5O (267.28):C(62.91%) H(4.90%) N(26.20%).
Found: C(62.33%) H(4.10%) N(25.98%).

2‐{[(2Z)‐6‐Amino‐4‐oxo‐3,4‐dihydropyrimidin‐2(1H)‐
ylidene]amino}quinazolin‐4(3H)‐one 3. Yield 81%, mp

Scheme 2
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>360°C; IR: cm−1 3383, 3290, 3185 (2NH, NH2), 1687 (CO),
1670 (CO); 1H‐NMR: δ 12.75 (s,1H, NH), 9.15 (s,1H, NH), 8.33
(s,2H, NH2), 7.82–7.61 (br, 4H, arom), 6.28 (s, 1H, CH), 5.99 (s,
1H, NH); MS m/z (%): M+ 270 (18.49), 228 (36.14), 186 (51.61),
77 (100); Anal. Calc. For C12H10N6O2 (270.25): C(53.33%) H
(3.73%) N(31.10%). Found: C(54.01%) H(3.29%) N(31.01%).

2‐{[(2Z)‐4,6‐Diaminopyrimidin‐2(1H)‐ylidene]amino}
quinazolin‐4(3H)‐one 4. Yield 73%, mp 320°C ; IR: cm−1

3403, 3310, 3185, 3107 (2NH, 2NH2);
1H‐NMR: δ 12.77

(s, 1H, NH), 7.82–7.54 (br, 4H, arom), 6.26 (s, 1H, CH),
6.01 (s, 1H, NH), 5.42 (s,4H, 2NH2); MS m/z (%): M+ 269
(23.49), 226 (56.94), 185 (71.41), 77 (100); Anal. Calc.

Scheme 3
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For C12H11N7O (269.26):C(53.53%) H(4.12%) N(36.41%).
Found: C(53.39%) H(3.99%) N(36.02%).

2‐{[(2Z)‐6‐Methyl‐4‐oxo‐3,4‐dihydropyrimidin‐2(1H)‐
ylidene]amino}quinazolin‐4(3H)‐one 5. Yield 83%, mp
350°C; IR: cm−1 3257, 3187 (2NH), 1686 (CO), 1673 (CO);
1H‐NMR: δ 13.41 (s, 1H, NH), 12.61 (s, 1H, NH), 7.85–7.66
(br, 4H, arom), 5.99 (s, 1H, NH), 5.17 (s, 1H, CH), 2.41 (s, 3H,
CH3); MS m/z (%): M+ 269 (37.42), 228 (3.94), 203 (97.61), 186
(85.31), 161 (67.10), 119 (100), 77 (13.01); Anal. Calc. For
C13H11N5O2 (269.26):C(57.99%) H(4.12%) N(26.01%). Found:
C(57.39%) H(4.02%) N(25.66%).

2‐{[(2Z)‐4‐Oxo‐6‐phenyl‐3,4‐dihydropyrimidin‐2(1H)‐
ylidene]amino}quinazolin‐4(3H)‐one 6. Yield 78%, mp
360°C; IR: cm−1 3214, 3185 (3NH), 1680 (CO), 1658 (CO);
1H‐NMR: δ 13.40 (s, 1H, NH), 12.63 (s, 1H, NH), 7.89–7.63
(br, 9H, 2 arom), 6.37 (s, 1H, CH), 5.99 (s, 1H, NH); MS m/z
(%): M+ 331 (21.57), 301 (36.94), 228 (81.61), 77 (100); Anal.
Calc. For C18H13N5O2 (331.33):C(65.25%) H(3.93%) N
(21.14%). Found: C(65.29%) H(3.42%) N(21.43%).

2‐{[(2Z)‐6‐Hydroxy‐4‐oxo‐3,4‐dihydropyrimidin‐2(1H)‐
ylidene]amino}quinazolin‐4(3H)‐one 7. Yield 86%, mp
>350°C; IR: cm−1 3438 (OH), 3245, 3218 (3NH), 1689
(CO), 1668 (CO); 1H‐NMR: δ 14.01 (s, 1H, NH), 12.54 (s,
1H, NH), 11.49 (s, 1H, OH), 7.85–7.60 (br, 4H, arom), 5.99
(s, 1H, NH), 5.01 (s, 1H, CH); MS m/z (%): M+ 271 (27.47),
132 (36.94), 107 (81.61), 67 (100); Anal. Calc. For
C12H9N5O2 (271.23):C(53.14%) H(3.34%) N(25.82%).
Found: C(53.33%) H(3.01%) N(25.03%).

General procedure for preparation of compounds 8–13. A
mixture of compound 1 (50 mmol) and (50 mmol) cyclopentanone,
cyclohexanon, thiazolidione, pyrazolone, barbaturic acid, or
camphor in DMF in the presence of a few drops of hydrochloric
acid as a catalyst was refluxed, and solid products were observed
after 30 min. The reaction was proceeded with reflux for further 1
h. After cooling down, the solid crystalline products were filtered,
washed, and recrystallized from ethanol.

2‐Amino‐4‐cyclopentane‐3,4‐dihydro‐6H‐[1,3,5]triazino
[2,1‐b]quinazolin‐6‐one 8. Yield 91%, mp >360°C; IR: cm−1

3382, 3257, 3187 (NH2, NH), 1685 (CO); 1H‐NMR: δ 10.74
(s, 1H, NH), 8.08–7.57 (m, 4H, arom), 4.74 (br, 2H, NH2),
2.35 (s, 4H, 2CH2), 1.87 (s, 4H, 2CH2); MS m/z (%): M+

269 (18.40), 253 (56.14), 237 (34.13), 119 (85.17), 76 (100);
Anal. Calc. For C14H15N5O (269.30):C(62.44%) H(5.61%) N
(26.01%). Found: C(62.69%) H(5.09%) N(25.95%).

2‐Amino‐4‐cyclohexane‐3,4‐dihydro‐6H‐[1,3,5]triazino
[2,1‐b]quinazolin‐6‐one 9. Yield 82%, mp >360°C; IR:
cm−1 3385, 3260, 3177 (NH2, NH), 1684 (CO); 1H‐NMR: δ
10.45 (s, 1H, NH), 8.08–7.17 (m, 4H, arom), 4.82 (br, 2H,
NH2), 1.91–1.36 (m, 10H, 5CH2); MS m/z (%): M+ 283
(28.47), 251 (46.49), 161 (80. 16), 77 (100); Anal. Calc. For
C15H17N5O (283.33):C(63.59%) H(6.05%) N(24. 72%).
Found: C(63.24%) H(5.97%) N(24. 30%).

2‐Amino‐4‐thiazolidin‐4‐one‐3,4‐dihydro‐6H‐[1,3,5]triazino
[2,1‐b]quinazolin‐6‐one 10. Yield 79%, mp 305°C ; IR: cm−1

3380, 3261, 3167 (NH2, 2NH), 1684 (CO), 1664 (CO); 1H‐
NMR: δ 11.14 (s, 1H, NH), 8.28–7.49 (m, 4H, arom), 7.23
(s, 1H, NH), 4.81 (br, 2H, NH2), 4.05 (s, 2H, CH2); MS m/
z (%): M+ 302 (22.41), 286 (36.14), 158 (87.67), 105
(100); Anal. Calc. For C12H10N6O2S (302.31): C(47.68%)
H(3.33%) N(27.80%) S(10.21%). Found: C(47.29%) H
(3.22%) N(27.19%) S(10.44%).

2‐Amino‐4‐3‐methyl‐1‐phenyl‐1H‐pyrazole‐3,4‐dihydro‐
6H‐[1,3,5]triazino[2,1‐b] quinazolin‐6‐one 11. Yield 78%,
mp >360°C; IR: cm−1 3381, 3272, 3181 (NH2, NH), 1686
(CO); 1H‐NMR: δ 10.88 (s, 1H, NH), 8.28–6.87 (m, 9H, 2
arom), 4.61 (br,2H, NH2), 3.35 (s,2H, CH2), 2.47 (s,3H,
2CH3); MS m/z (%): M+ 359 (15.88), 334 (10. 49), 203
(84.50), 119 (100), 77 (13.36); Anal. Calc. For C19H17N7O
(359.38):C(63.50%) H(4.77%) N(27.28%). Found: C(63.39%)
H(4.44%) N(27.03%).

2‐Amino‐4‐barbaturic acid −3,4‐dihydro‐6H‐[1,3,5]triazino
[2,1‐b] quinazolin‐6‐one 12. Yield 87%, mp 310°C; IR: cm−1

3381, 3260, 3168 (NH2, 3NH), 1685 (CO), 1673 (CO); 1H‐NMR:
δ 10.88 (s, 1H, NH), 9.78 (s,2H, 2NH), 8.08–7.37 (m, 5H, arom),
4.96 (br,2H, NH2), 3.25 (s,2H, CH2); MS m/z (%): M+ 313
(27.47), 132 (36.94), 107 (81.61), 67 (100); Anal. Calc. For
C13H11N7O3 (313.27):C(49.84%) H(3.54%) N(31.30%). Found: C
(49.92%) H(3.12%) N(31.03%).

2‐Amino‐4‐camphor‐3,4‐dihydro‐6H‐[1,3,5]triazino[2,1‐
b]quinazolin‐6‐one 13. Yield 73%, mp >350°C; IR: cm−1

3363, 3242, 3125 (NH, NH2), 1685 (CO); MS m/z (%): M+

337 (27.47), 215 (31.14), 167 (71.92), 75 (100); Anal. Calc.
For C19H23N5O (337.42): C(67.63%) H(6.87%) N(20.76%).
Found: C(67.35%) H(6.32%) N(20.01%).
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