Available online www.jocpr.com

Journal of Chemical and Phar maceutical Research, 2015, 7(7):784-790

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Synthesis of 2-phenyl-3H-dipyrimido[1,2-a] pyrimidin-4(5H)-one derivatives
and their antifungal activity

Shrikant V. Hese!, Rahul D. Kamble', Pratima P. Mogle!, Sonali S. Kamble?, Madhav J. Hebade',
Ajay N. Ambhore', Shiddhodan N. Kadam®, Rajesh N.Gacche” and Bhaskar S. Dawane™

'Organic Research Laboratory, School of ChemicagSmés, Swami Ramanand Teerth Marathwada University,
Nanded (M.S) India
School of Life Sciences, Swami Ramanand Teerththagala University, Nanded (MS), India

ABSTRACT

Some 2-phenyl 3H-dipyrimido[1,2-a] pyrimidin -4(5B)e derivatives were synthesised by the reactibn
pyrido[1,2-a]pyrimidine 3-carbonitrile with benzoiacid in the presence of catalytic amount of Aryiserl5—wet
(strongly acidic) in green reaction medium i.e. PE@. The structural elucidation of the compoundssw
performed by spectral analysis. All the synthesiz@tipounds were screened for their antifungal @&gtiMost of
compounds show excellents activity .

Keywords: 2-phenyl 3H-dipyrimido[1,2-a]pyrimidin-4(5H)-one deatives, PEG-400; Amberlyst 15-wet (Strongly
Acidic); Antifungal activity.

INTRODUCTION

In the past 25 years, the incidence of microbifddtion has increased to alarming levels over tbddvas a result

of antimicrobial resistance. A growing number ofnimme-compromised patients are as a result of cancer
chemotherapy, organ transplantation and HIV infectiwhich are the major factors contributing tosthicrease.
The health problem demands to search and synthasizew class of antimicrobial compounds and angiélin
compounds effective against pathogenic micro-osgasithat developed resistance to the antibiotiesl us the
current regimen [1-5].

Heterocyclic ring systems remains part of many péwescaffolds holding several pharmacopores tlaat act as
potent and selective drugs for many diseases [Gfimitlo-pyrimidine derivatives are well known as
bronchodilators [7], vasodilators [8], anti-allerd®], antihypertensive [10], and anticancer agght$. Therefore, a
lot of efforts have been made towards the synthe#ioipulation of pyrimido-pyrimidine derivativeshieh usually
requires forcing conditions, long reaction timesl @omplex synthetic pathways [12]. Various methbdge been
reported [13-17], for the synthesis of pyrimidaipyidines 4(5H)-one derivatives. However, manytbése
methods have several disadvantages such as thefareagrolonged reaction time, high temperature] ase of
volatile and toxic organic solvents and occurresfceide products.

Heterogeneous catalyst have been gained attemtitireifield of organic synthesis due to its advgesaover the
homogenious catalyst such as, easy isolation, goatetion and disposal of catalyst. Among the logeneous
catalyst Amberlyst-15 is now routinely used in angssynthesis as heterogeneous reusable acid s@tédy various
selective transformations of simple and complexenoles [18].

In continuation of our efforts to develop a sim@ad economical methodology for the synthesis ofjetiar
compounds of biological interests, we developed nbeer method by using Amberlyst-15 (strongly acidas
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heterogeneous catalyst. In corresponding, use eéngrsolvent mediated reactions is a promote rdtatan
sustainable enlargement. Due to these concerngetphglene glycol-400 (PEG-400) has arriving sigrafit
awareness above the most recent two decades dte unique, environmentally benign characterisfit8-25],
fascinating our use of PEG-400 as a substitutengselvent in the present study.

EXPERIMENTAL SECTION

Chemistry

All reagents were obtained from commercial suppliand used without further purification. The subssd
pyrido[1,2-a]pyrimidine 3-carbonitrile were prepdrey reported methodes [20]. Reaction progressmastored
through thin layer chromatography (TLC) on pre-edatMerck alu-foil plate (silica gel 60F-254, 0.25mm
thickness) visualized by iodine vapors. Melting misi were determined by open capillary method arel ar
uncorrected. IR spectra were recorded (in KBr pg)llen Schimadzu spectrophotometer or Perkin Elispectrum
version'H NMR spectra were recorded on Avance/Bruker 300/81Hz spectrophotometer using TMS as an
internal standard. All NMR spectra were obtainedMSO d/deuterated chloroform (CDg}} chemical shifts are
reported in parts per million, and coupling constarhertz (Hz). Multiplicities are reported aslés: s (singlet), d
(doublet), t (triplet), m (multi-plate). The maggestrum was recorded on GC-MS SHIMDZU (Q2010 PLIiShe

El mode spectrometer and mass values are reportafri

General experimental procedure for the synthesis of pyrimido[5,4-€] pyrimidin-4(5H)-one derivatives (6a-j);

A mixture of (4a-j) (5 mmol) and benzoic acid (5 mmd}), was stirred in 20 ml PEG-400 in the presence of
Amberlyst-15 strongly acidic catalyst (10 wt %)7&8CFC for 2-4 hrs. The progress of the reaction is osai on
(TLC) after completion of reaction, the catalystswidtered by simple filtration and further reusfot 2-3 times.
The reaction mixture was extracted with diethyleet{i2x20 ml). The combined organic layers were dlioger
anhydrous Nz5Q,, and the solvent was evaporated under reducedyseesThe crude product was recrystallized
from chloroform to afford the pure produéafj)

Spectral data of selected compounds

5-(4-chlorophenyl)-2-phenyl-3H-pyrido[1,2-a]pyrintfb,4-e] pyrimidin-4(5H)-ong6a);

Yellow crystals, (CHG), mp 240-24%C; IR (KBr, cm') vmax; 3328 (N-H), 1691 (C=0), 1580 (C=N), 1495

(C=C), 784 (C-Cl);H NMR (DMSO-d;, 400 MHz, 25 °C)% ppm; 8.04 (s, 1H, NH), 7.84-7.54 (m, 13H, Ar-H),

3.96 (s, 1H, methine)*CNMR (DMSO-d, 100 MHz, 25 °C)} ppm; 166.2, 161.6, 158.1, 148.0, 135.8, 135.0,
130.6, 125.2, 123.6, 115.3, 55.1; ESI-MS: m/z: P8p" Chemical Formula : £H1sCIN,O.

5-(4-nitrophenyl)-2-phenyl-3H-pyrido[1,2-a]pyrimif® 4-e]pyrimidin-4(5H)-ong6b);

Pale brown solid, (CHG), mp 245-248C; IR (KBr, cm') vmax; 3369 (N-H), 1737 (C=0), 1598 (C=N), 1505

(C=C), 1348 (C-N@; 'H NMR (DMSO-d;, 400 MHz, 25 °C$ ppm; 8.14 (s, 1H, NH), 7.85-7.55 (m, 13H, Ar-H),

4.03 (s, 1H, methine);®*CNMR (DMSO-d, 100 MHz, 25 °C) ppm; 166.2, 161.1, 158.3, 147.3, 134.7, 132.7,
129.0, 127.0, 126.9, 117.0, 54.8; ESI-MS: m/z 32TM] " Chemical Formula : GH;sN5O0s.

5-(4-flurophenyl)-2-phenyl-3H-pyrido[1,2-a]pyrimifm 4-e] pyrimidin-4(5H)-ong6c);

Pale brown solid, (CHG), mp 242-248C; IR (KBr, cm') vmax; 3354 (N-H), 3237 (C-H), 1699(C=0), 1604
(C=N), 1562 (C=C), 834 (C-F}{H NMR (DMSO-d;, 400 MHz, 25 °C) ppm; 8.04 s, (1H, NH), 7.85-7.56 (m,
13H, Ar-H), 3.93 (s, 1H, methine))CNMR (DMSO-d, 100MHz, 25 °Cp ppm; 166.6, 161.2, 148.3, 147.3, 134.7,
132.7, 129.0, 127.0, 126.9, 124.7,122.8, 120.9,011752.0; ESI-MS: m/z 370.12 [M]Chemical Formula :
szH15N4OF.

5-(3-nitrophenyl)-2-phenyl-3H-pyrido[1,2-a]pyrimif® 4-e]pyrimidin-4(5H)-ong6d);

Pale yellow solid, (CHG), mp 247-256C; IR (KBr, cm®) vmax; 3238 (N-H), 1690 (C=0), 1586 (C=N), 1550
(C=C); *H NMR (DMSO-d;, 400 MHz, 25 °C)p ppm; 8.10 (s, 1H, NH), 7.85-7.26 (m, 13H, Ar-H),12 (s, 1H,
methine); **CNMR (DMSO-d;, 100 MHz, 25 °C) ppm; 166.3, 161.4, 158.3, 147.3, 134.7, 132.7,01,227.0,
126.9, 122.09, 121.09, 120.09, 117.0, 52.0; ESI-M&:397.12 [M] Chemical Formula : $H;sN50s.

5-(2-chlorophenyl)-2-phenyl-3H-pyrido[1,2-a]pyrintfb,4-e]pyrimidin-4(5H)-ong6e);

Yellow crystals, (CHG), mp 241-24%C; IR (KBr, cni’) vmax; 3318 (N-H), 1685 (C=0), 1598 (C=N), 1509
(C=C), 736 (C-Cl);*H NMR (DMSO-d;, 400 MHz, 25 °C)% ppm; 8.04 (s, 1H, NH), 7.65-7.56 (m, 13H, Ar-H),
4.31 (s, 1H, methine)*CNMR (DMSO-d¢, 100 MHz, 25 °C)5 ppm; 166.3, 161.4, 148.7, 146.3, 135.7,
130.7,128.0, 126.0, 125.9, 116.0, 52.0; ESI-MS: 38& [M]" Chemical Formula : SH.sCIN,O.
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5-(2-hydroxyphenyl)-2-phenyl-3H-pyrido[1,2-a]pyrith]5,4-e] pyrimidin-4(5H)-on€6f);

Yellow crystals, (CHG), mp 260-262C; IR (KBr, cm®) vmax; 3423 (O-H), 3318 (N-H), 2916 (C-H), 1670 (Q=0O
1589 (C=N), 1509 (C=C)*H NMR (DMSO-d;, 400 MHz, 25 °Cp ppm; 10.04 (s,1H,0H), 8.04 (s, 1H, NH), 7.67-
7.55 (m, 13H, Ar-H), 4.31 (s, 1H, methine}*CNMR (DMSO-d;, 100 MHz, 25 °C) ppm; 166.0, 161.8, 158.3,
148.3, 146.3, 135.7, 130.7, 128.0, 126.0, 125.9%.0,141.0; ESI-MS: m/z 368.13 [M]Chemical Formula:
CazH16N4Os,

2,5-diphenyl-3H-pyrido[1,2-a]pyrimido[5,4-e]pyrimid-4(5H)-one(6g);

Pale yellow crystals, (CHEL mp 250-25%C; IR (KBr, cm') vmax; 3318 (N-H), 2916 (C-H), 1690 (C=0), 1587
(C=N), 1499 (C=C);'H NMR (DMSO-d;, 400 MHz, 25 °C} ppm; 8.00 (s, 1H, NH), 7.85-7.56 (m, 13H, Ar-H),
4.11 (s, 1H, methine)’CNMR (DMSO-d;, 100 MHz, 25 °C) ppm; 166.2, 162.3, 158.3, 148.3, 146.3, 135.7,
130.7, 128.0, 126.0, 125.9, 116.0, 100.9, A):;MS: m/z 352.39 [M]Chemical Formula: £H;6N,O.

5-(5-chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-2 gtyl-3H-pyrido[1,2-a]pyrimido[5,4-e]pyrimidin-4(5Hpne

(6h);

Brown solids crystals, (CHE| mp 278-288C; IR (KBr, cmi®) vmax; 3027 (N-H), 2917 (C-H), 1674 (C=0), 1598
(C=N), 1512 (C=C), 786 (C-Cl }JH NMR (DMSO-d;, 400 MHz, 25 °C) ppm; 7.97 (s, 1H, NH), 7.49-7.00 (m,
16H, Ar-H), 4.91 (s, 1H, methine), 2.31 (s, 3H, SH’CNMR (DMSO-d;, 100 MHz, 25 °C% ppm; 166.7, 164.7,
162.3, 158.3, 148.3, 146.3, 135.7, 130.7, 128.6,01225.9, 124.4, 123.3, 122.2, 121.1, 120.0,0,1918.0, 117.0,
116.0, 100.9, 41.0, 21.0; ESI-MS: m/z 466.92[K@hemical Formula : H;sNgOCI.

5-(furan-2-yl)-2-phenyl-3H-pyrido[1,2-a]pyrimido[8;e]pyrimidin-4(5H)-ong6i);

White solids crystals, (CHE| mp 270-27%C; IR (KBr, cmi®) vmax; 3174 (N-H), 3069 (C-H), 1694(C=0), 1581
(C=N), 1533 (C=C), 1301 (C-O-CH NMR (DMSO-d; 400 MHz, 25 °C) ppm; 8.31 (s, 1H, NH), 7.46-6.55 (m,
12H, Ar-H), 3.73 (s, 1H, methine)**CNMR (DMSO-d, 100 MHz, 25 °C)s ppm; 166.2, 164.5, 162.3, 158.3,
148.3,146.3, 135.7, 128.0, 126.0, 124.4, 122.2,012018.0, 116.0, 41.0; ESI-MS: m/z 466.92 [M}hemical
Formula: GgH14N4O5.

5-(4-methoxyphenyl)-2-phenyl-3H-pyrido[1,2-a]pyria[5,4-e]pyrimidin-4(5H)-on€6j);

Yellow solids crystals, (CH@), mp 250-252C; IR (KBr, cmi') vmax; 3318 (N-H), 2910 (C-H), 1695 (C=0), 1598
(C=N), 1509 (C=C)!H NMR (DMSO-d;, 400 MHz, 25 °C) ppm; 7.87 (s, 1H, NH) 7.85-7.56 (m, 13H, Ar-H),
4.11 (s, 1H, methine), 3.98 (s, 3H,0CH *CNMR (DMSO-d, 100 MHz, 25°C) ppm; 166.3, 164.5, 162.3,
158.3, 148.3, 146.3, 135.7, 128.0, 126.0, 124.2,2,2120.0, 118.0, 116.0, 100.9, 60.0, 41.0; ESI-mM& 382.41
[M]™ Chemical Formula :GH1gN4O5.

Biology

The synthesized compound&afj), in measured quantities, were dissolved in dimesmphoxide (DMSO) in a
final concentration of 50 pg ml. The synthesizethpounds were evaluated for antifungal activity scdliffusion

method [26]. The fungal (48 h) cultures from thans$ were diluted with sterile water and mixed tughly to

prepare a clear homogeneous suspension. Thesensissewere spread on solidified agar, potato degtagar for
fungi. The filter paper disks prepared by only DM$& a negative control) and with a solution of j&§ml

concentrations of test compounds-{) as well as standard compounds Nystatin as positwrol were carefully
placed over the spread cultures and incubatedttB8-80°C for 48 h for fungi. After the incubation periothe

plates were examined for the zone of inhibitione Tameter for the zones of inhibition was measuiretuding

the diameter of the disk also. All the concentraiovere made in triplicate for each of the compsuadd the
average value was taken. The antifungal activitg wealuated againgt. Niger, C. albicansA. Flavus(fungal

strains) using Nystatin as the standard drug.

RESULTSAND DISCUSSION

Chemistry

The pyrido[1,2-a]pyrimidine 3-carbonitrile derivadis were synthesized by one pot multi-componentticra as
reported in [20]. Furthermore, pyrido[1,2-a]pyrinmd 3-carbonitrile derivatives on reaction with beic acid in
the presence of catalytic amount of Amberlyst 15-s&ongly acidic) in green reaction medium i.EG2400 with
stirring at 70-86C for 2-4 hrs. The synthesis 6%(3/4 substituted phenyl)-2-phenyl-3H-pyrido[1 pyimido[5,4-
e]pyrimidin-4(5H)-onegives good yields via condensation—cyclizationctiem of benzoic acid in PEG-400 and
commercially available Amberlyst-15 (strongly acidihas been used as acidic catalyst. At ambénpérature as
shown inscheme 1.1.

786



Bhaskar S. Dawane et al

J. Chem. Pharm. Res., 2015, 7(7):784-790

4 aj

Ar/ Het

COOH Amberlyst 15 wet
(strongly acidic)

PEG-400, 2-4hI’S
stirring at 70-80°c

2% 9 G
> 5 *ﬁ e

)Yo

Ar/ Het

6 a-j

5C|

le

OCHj3
1

Scheme 1.1: Green synthetic protocol of pyrido[1,2-a]pyrimido[5,4-e]pyrimidin-4(5H)-one derivatives

The structure of the entire synthesized compound eanfirmed by spectral analysis (IRINMR, *C-NMR,
Mass). The IR spectrum of compou(6#) shows that absence o£N peak in 2250 citand presence 3328 &for

NH group and 1691 criior C=0 of the carbonyl group indicates the formatof6a. In *H NMR the characteristic
peak observed as a singlet for NH protoe &01 ppm and as a singlet for methine protod 4101 ppm and all
other protons were observed in the respective aiomegion ¢ 7.65-7.56) ppm. The mass spectrum of the
compound showed a M+ ion peak at m/z 386.09 fomtbéecular formula &H1sCIN4O. The synthetic procedure
and characterization data of compourgisij) are presented in the experimental section.

Table 1.1: Physiochemical data of (4/3 substituted phenyl)-2-phenyl-3H-pyrido[1,2-a]pyrimido[5,4-e]pyrimidin-4(5H)-one derivatives

(6aj)

Time(min) Yied (%) Temp°C

Entry

6a
Z N
AN

6b
Z "N
XN X

120

Cl

120

NO,

70

80
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N7 "NH
6c 150 80 75
0
A \N
F
N7 “NH
6d N AN 0 120 80 70
NNy
NO,
N7 NH
6e 120 84 70
NN 0
X \N
cl
N7 “NH
6f 160 80 70
NN o)
A \N
HO
N7 NH
69 140 87 75
AN 0
X \N
N7 “NH
6h 7N N 0 150 80 70
SN CH,
o
Cl N
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=
6i N7 N 140 85 80
NN 0
NNy 0
L /
N7 “NH
6j 135 84 70
NN o)
NNy
OCH;

2Yields on isolated basis

BIOLOGY

The antifungal activity of the synthesized (4/3 sithted phenyl)-2-phenyl-3H-pyrido[1,2-a]pyrimidgf-
e]pyrimidin-4(5H)-one derivatives6é-j) (50ug/mL concentration) was compared with the stethdirug Nystatin.
The results of the investigation have been predeintélable (1.2.). It is observed that all the (4/3 substituted
phenyl)-2-phenyl-3H-pyrido[1,2-a]pyrimido[5,4-e]pyridin-4(5H)-one  derivatives 6@-j) exhibited excellent
antifungal activity against standard drug antifun@dystatin, 50 pg/ml concentration). The prelimipantifungal
screening of (4/3 substituted phenyl)-2-phenyl-3Higin[1,2-a]pyrimido[5,4-e]pyrimidin-4(5H)-one dertives
(6a-j) revealed that most of the compounds in the setfiesvesd potent activity. Therefore, the present stisdy
useful in the light of development of new leadsdatifungal research.

Table 1.2: Antifungal activity of (4/3 substituted phenyl)-2-phenyl-3H-pyrido[1,2-a]pyrimido[5,4-€]pyrimidin-4(5H)-one derivatives (6a-
)

Sr .NO Fungi
Compound Code A.niger C.albicans A.flavus
1 6a 21 20 18
2 6b 19 22 21
3 6c 23 21 20
4 6d 18 18 21
5 6e 12 14 12
6 6f 10 12 09
7 69 13 14 14
8 6h 18 17 19
9 6i 20 23 21
10 6j 19 21 17
11 Nystatin 24 24 24

An-Aspergillus niger; Af- Aspergillus flavus; Ca+@ha albicans;Nystatin (conc.50ug/mL)

CONCLUSION

The present study describes the synthesis of névs{¢bstituted phenyl)-2-phenyl-3H-pyrido[1,2-ajpyido[5,4-
e]pyrimidin-4(5H)-one derivative¢6a-j) by green methods i.e PEG-400 as green solventsAamgerlyst -15
strongly acidic is used as heterogeneous recycleditdyst. The (4/3 substituted phenyl)-2-phenyh8Hido[1,2-
a]pyrimido[5,4-e]pyrimidin-4(5H)-one derivatives V& been evaluated for antifungal activity, vix. niger, C.
albicans A. Flavus(fungal strains) using Nystatin as standard darghtifungal activity. It is observed that most of
the (4/3 substituted phenyl)-2-phenyl-3H-pyridofa]pyrimido[5,4-e]pyrimidin-4(5H)-one derivative6g-d) show
excellent antifungal activity an(be-g) show moderate antifungal activity af@h-j) show equipotent antifungal
activity.
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