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ABSTRACT

A cogent synthesis of completely new compound series of by 6-(35-bis(trifluoromethyl)phenyl)-4-(4-
chlorophenyl)-3,4-dihydro pyrimidine-2(1H)-one (Biginelli reaction)was achieved by continue heating of
(E)-1-(3,5-bis(trifluoromethyl)phenyl)-3-(substituted phenyl)prop-2-en-1-one and urea for 5 hours with 40%
KOH and ethyl alcohol. (E)-1-(3,5-bis(trifluoromethyl)phenyl)-3-(substituted phenyl)prop-2-en-1-one is
produced by Claisen-Schmidt Condensation. In this condensation 1-(3,5-bis(trifluoromethyl)phenyl)ethanone
and different aldehyde are mixed. All the novel compound series were characterized by infrared and 1H
nuclear magnetic resonance and mass spectroscopic techniques and by elemental analyses. The newly

synthesized compounds were evaluated for their antibacterial and antifungal activity

Keywords : (E)-1-(3,5-bis(trifluoromethyl)phenyl)-3-(substituted phenyl)prop-2-en-1-one, Urea, KOH and
Ethanol.

I. INTRODUCTION thus providing economic and environmental
advantages. [7] 4 - (benzyloxy) — 3 - methoxy
The biginelli rection is the most efficient reaction for =~ benzaldehyde, N - (substituted phenyl) - 3 -
the preparation of di hydropyrimidines. Which is the =~ oxobutanamide and 2H-1,2,4-triazole-3-amine are
multi-component and acid-catalyzed reaction [1]. three-component which are mainly responsible for
The acid which is used in this reaction is copper (II)  highly efficient condensation
trifluoroacetate hydrate [2]. And boron trifluoride.
The product forming during this method is used as a
calcium channel blocker [3]. Antihypertensive agents
antimicrobial and antifungal agents. In 1987, Atwal
et al.[4][5] reported a modification to the Biginelli
reaction that consistently generated higher yields.

Atul Kumar has reported first enzymatic synthesis for

Biginelli reaction via yeast catalyzed protocol in high
yields.[6] The key advantage of the present method is
the capability to allow variability of functional

groups, short reaction times, easy workup, high yields,
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II. EXPERIMENTAL 6-(3,5-bis(trifluoromethyl)phenyl)-4-(4-
chlorophenyl)-3,4-dihydropyrimidin-2(1H)-one (4a)
Typical untried procedure M.P. 160°C; Yield: 70%; IR(KBr)(cm): 3092 (N-H),

2916 (C-H), 1610 (C=0), 1588, 1462 (C=C), 1095 (C-
A mixture of (E)-1-(3,5-bis(trifluoromethyl)phenyl)-  F); 754 (C-Cl); 'H NMR (DMSO-d6) & ppm: 6 5.50 (s,
3-(substituted phenyl)prop-2-en-1-one and Urea was  2H, -CH- of pyrimidine ring), 6.96-6.98 (m, 1H, Ar-
refluxed in 40 % KOH in ethanol (20ml) on water H), 7.23-7.33 (m, 2H, Ar-H), 7.43-7.44 (s, 1H, -Ar-
bath for 5 hours. The solvent was distilled out under ~ H),7.53-7.57 (s, 2H, -Ar-H), 8.31-8.33 (s, 2H, -NH of
vacuum and neutralized with 20% HCI, filter out the = pyrimidine), 8.61 (s, 1H, -Ar-H); MS: m/z 420. Anal.
solid product and crystalline from ethanol. found: C, 51.79; H, 2.48; Cl, 8.87; F, 27.14; N, 6.53.

CisHuiCIFsN20 requires: C, 51.38; H, 2.64; Cl, 8.43; F,

27.09; N, 6.66 %.
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6-(3,5-bis(trifluoromethyl)phenyl)-4-(4-
fluorophenyl)-3,4-dihydropyrimidin-2(1H)-one (4b)
M.P. 169°C; Yield: 74%; IR(KBr)(cm-1): 3086 (N-H),
2931 (C-H), 1641 (C=0), 1581, 1465 (C=C), 1074 (C-
F); 727 (C-Cl); '"H NMR (DMSO-d6) 6 ppm: 6 5.49 (s,
2H, -CH- of pyrimidine ring), 7.35-7.40 (m, 4H, Ar-
H), 7.62-7.67 (m, 1H, Ar-H), 7.80 (s, 2H, -Ar-H),
7.93-7.95 (s, 2H, -NH of of pyrimidine); MS: m/z 404.
Anal. found: C, 53.40; H, 2.84; F, 32.15; N, 6.63.
CisHuF7N20 requires: C, 53.48; H, 2.74; F, 32.90; N,
6.93 %.

6-(3,5-bis(trifluoromethyl)phenyl)-4-(4-
bromophenyl)-3,4-dihydropyrimidin-2(1H)-one (4c)
M.P. 166°C; Yield: 70%; IR(KBr)(cm-1): 3089 (N-H),
2964 (C-H), 1668 (C=0), 1577, 1460 (C=C), 1069 (C-
F); 733 (C-Cl); 'H NMR (DMSO-d6) & ppm: 6 5.43 (s,
2H, -CH- of pyrimidine ring), 7.33-7.38 (m, 4H, Ar-
H), 7.62-7.65 (m, 1H, Ar-H), 7.77 (s, 2H, -Ar-H),
7.88-7.90 (s, 2H, -NH of of pyrimidine); MS: m/z 465.
Anal. found: C, 46.49; H, 2.39; Br, 17.11; F, 24.51; N,
6.07. CisHuBrFsN20 requires: C, 46.47; H, 2.38; Br,
17.18; F, 24.50; N, 6.02%.

6-(3,5-bis(trifluoromethyl)phenyl)-4-(3-
chlorophenyl)-3,4-dihydropyrimidin-2(1H)-one (4d)
M.P. 162°C; Yield: 63%; IR(KBr)(cm): 3092 (N-H),
2916 (C-H), 1610 (C=0), 1588, 1462 (C=C), 1095 (C-
F); 754 (C-Cl); '"H NMR (DMSO-d6) 6 ppm: 6 5.50 (s,
2H, -CH- of pyrimidine ring), 6.87-6.90 (m, 1H, Ar-
H), 7.20-7.25 (m, 2H, Ar-H), 7.43-7.44 (s, 1H, -Ar-
H),7.50-7.51 (s, 2H, -Ar-H), 8.22-8.22 (s, 2H, -NH of
pyrimidine), 8.71 (s, 1H, -Ar-H); MS: m/z 420. Anal.
found: C C, 51.34; H, 2.60; Cl, 8.41; F, 27.11; N, 6.42.
CisHuiCIFsN20 requires: C, 51.38; H, 2.64; Cl, 8.43; F,
27.09; N, 6.66 %.
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6-(3,5-bis(trifluoromethyl)phenyl)-4-(3-
fluorophenyl)-3,4-dihydropyrimidin-2(1H)-one (4e)
M.P. 160°C; Yield: 66%; IR(KBr)(cm): 3108 (N-H),
2945 (C-H), 1679 (C=0), 1574, 1468 (C=C), 1088 (C-
F); 741 (C-Cl); '"H NMR (DMSO-d6) 6 ppm: 6 5.43 (s,
2H, -CH- of pyrimidine ring), 6.93-6.95 (m, 1H, Ar-
H), 7.29-7.31 (m, 2H, Ar-H), 7.38-7.40 (s, 1H, -Ar-
H),7.48-7.50 (s, 2H, -Ar-H), 8.37-8.39 (s, 2H, -NH of
pyrimidine), 8.74 (s, 1H, -Ar-H); MS: m/z 404. Anal.
found: C, 53.47; H, 2.77; F, 32.96; N, 6.89.
CisHuF7N20 requires: C, 53.48; H, 2.74; F, 32.90; N,
6.93 %.

6-(3,5-bis(trifluoromethyl)phenyl)-4-(3-
bromophenyl)-3,4-dihydropyrimidin-2(1H)-one (4f)
M.P. 170°C; Yield: 70% IR(KBr)(cm): 3111 (N-H),
2947 (C-H), 1644 (C=0), 1584, 1465 (C=C), 1090 (C-
F); 742 (C-Cl); '"H NMR (DMSO-d6) 6 ppm: 6 5.59 (s,
2H, -CH- of pyrimidine ring), 7.07-7.09 (m, 1H, Ar-
H), 7.27-7.29 (m, 2H, Ar-H), 7.44-7.46 (s, 1H, -Ar-H),
7.52-7.54 (s, 2H, -Ar-H), 8.43-8.45 (s, 2H, -NH of
pyrimidine), 8.77 (s, 1H, -Ar-H); MS: m/z 465. Anal.
found: C, 46.38; H, 2.40; Br, 17.28; F, 24.33; N, 6.11.
CisHuBrFeN20 requires: C, 46.47; H, 2.38; Br, 17.18; F,
24.50; N, 6.02%.

6-(3,5-bis(trifluoromethyl)phenyl)-4-(4-
methylphenyl)-3,4-dihydropyrimidin-2(1H)-one (4g)
M.P. 159°C; Yield: 60%; IR(KBr)(cm): 3123 (N-H),
2967 (C-H), 1658 (C=0), 1568, 1456 (C=C), 1054 (C-
F); 743 (C-Cl); 'H NMR (DMSO-d6) & ppm: 6 5.41 (s,
2H, -CH- of pyrimidine ring), 6.89-6.91 (m, 1H, Ar-
H), 7.28-7.30 (m, 2H, Ar-H), 7.32-7.34 (s, 1H, -Ar-
H),7.43-7.45 (s, 2H, -Ar-H), 8.42-8.45 (s, 2H, -NH of
pyrimidine), 8.88 (s, 1H, -Ar-H); MS: m/z 400. Anal.
found: C, 57.21; H, 3.64; F, 2831; N, 7.12.
CiosH1sFsN20 requires: C, 57.01; H, 3.52; F, 28.47; N,
7.00%.
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6-(3,5-bis(trifluoromethyl)phenyl)-4-(4-
methoxyphenyl)-3,4-dihydropyrimidin-2(1H)-one
(4h)

M.P. 170°C; Yield: 52%; IR(KBr)(cm™): 3084 (N-H),
2933 (C-H), 1668 (C=0), 1579, 1446 (C=C), 1065 (C-
F); 745 (C-Cl); 'H NMR (DMSO-d6) & ppm: 6 5.48 (s,
2H, -CH- of pyrimidine ring), 6.88-6.90 (m, 1H, Ar-
H), 7.28-7.30 (m, 2H, Ar-H), 7.40-7.42 (s, 1H, -Ar-H),
7.66-7.68 (s, 2H, -Ar-H), 8.10-8.12 (s, 2H, -NH of
pyrimidine), 8.45 (s, 1H, -Ar-H); MS: m/z 416. Anal.
found: C, 54.46; H, 341; F, 27.31; N, 6.70.
CioH14FsN20:2 requires: C, 54.81; H, 3.39; F, 27.38; N,
6.73%.

6-(3,5-bis(trifluoromethyl)phenyl)-4-(4-
(trifluoromethyl)phenyl)-3,4-dihydropyrimidin-
2(1H)-one (4i)

M.P. 166°C; Yield: 64%; IR(KBr)(cm!): 3057 (N-H),
2949 (C-H), 1623 (C=0), 1567, 1446 (C=C), 1025 (C-
F); 733 (C-Cl); '"H NMR (DMSO-d6) 6 ppm: 6 5.42 (s,
2H, -CH- of pyrimidine ring), 6.72-6.74 (m, 1H, Ar-
H), 7.25-7.28 (m, 2H, Ar-H), 7.30-7.35 (s, 1H, -Ar-
H),7.47-7.50 (s, 2H, -Ar-H), 8.36-8.39 (s, 2H, -NH of
pyrimidine), 8.77 (s, 1H, -Ar-H); MS: m/z 454. Anal.
found: C, 50.20; H, 2.40; F, 37.47; N, 6.56.
CisH11FoN2O requires: C, 50.23; H, 2.44; F, 37.64; N,
6.17%.

6-(3,5-bis(trifluoromethyl)phenyl)-4-(4-
nitrophenyl)-3,4-dihydropyrimidin-2(1H)-one (4)
M.P. 160°C; Yield: 69%; IR(KBr)(cm): 3102 (N-H),
2945 (C-H), 1666 (C=0), 1580, 1467 (C=C), 1054 (C-
F); 744 (C-Cl); '"H NMR (DMSO-d6) 6 ppm: 6 5.23 (s,
2H, -CH- of pyrimidine ring), 6.90-6.93 (m, 1H, Ar-
H), 7.20-7.25 (m, 2H, Ar-H), 7.40-7.43 (s, 1H, -Ar-
H),7.50-7.54 (s, 2H, -Ar-H), 8.30-8.32 (s, 2H, -NH of
pyrimidine), 8.76 (s, 1H, -Ar-H); MS: m/z 431. Anal.
found: C, 50.18; H, 2.54; F, 2651; N, 9.71.
CisH11FsN3Os requires: C, 50.13; H, 2.57; F, 26.43; N,
9.74%.
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III. BIOLOGICAL EVALUATION

Antimicrobial evaluation

All of the synthesized compounds 4a-j were tested for
their antibacterial and antifungal activity (MIC) in
vitro by broth dilution method®!° with two Gram-
positive bacteria Staphylococcus aureus MTCC-96,
Streptococcus pyogenes MTCC 443, two Gram-
MTCC 442,
Pseudomonas aeruginosa MTCC 441 and three fungal
strains Candida albicans MTCC 227, Aspergillus
Niger MTCC 282, Aspergillus clavatus MTCC 1323

taking ampicillin,

negative bacteria Escherichia coli

chloramphenicol, norfloxacin,
nystatin, and griseofulvin as standard drugs. The
standard strains were procured from the Microbial
Type Culture Collection (MTCC) and Gene Bank,
Institute of Microbial Technology, Chandigarh, India.
The minimal inhibitory concentration (MIC) values
for all the newly synthesized compounds, specified as
the humble

preventing the observable growth, were determined

concentration of the compound

by using the microdilution broth method according
to  NCCLS(National
Laboratory Standards) standards.

Committee for Clinical

Serial dilutions of the test compounds and reference
drugs were prepared in Mueller-Hinton agar. Drugs
(10 mg) were dissolved in dimethylsulfoxide (DMSO,
1 mL). Further progressive dilutions with melted
Mueller-Hinton agar were performed to obtain the
required concentrations. In primary screening 1000
pug mL1, 500 ug mL+! and 250 ug mL! concentrations
of the synthesized drugs were taken. The active
synthesized drugs found in this primary screening
were further tested in the second set of dilution at
125 pg mL-1, 62.5 pg mL?, 50 pg mL1, 25 ug mL-1,
12.5 ug mL1, and 6.250 pg mL! concentration against
all microorganisms. The tubes were inoculated with

108 CFU mL!' (colony-forming unit/mL) and
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incubated at 37 °C for 24 h. The MIC was the lowest
concentration of the tested compound that yields no
visible growth (turbidity) on the plate. To ensure that
the solvent did not affect the bacterial growth, a

control was performed with the test medium

supplemented with DMSO at the same dilutions as
used in the experiments and it was observed that
DMSO did not affect the microorganisms in the
concentrations studied. The results obtained from

antimicrobial susceptibility testing are depicted.

Table 1 :- in vitro Antibacterial Screening Results for (4a-j)

Code Minimal inhibition concentration (ug mL'l)
Gram-positive Gram-negative
GPA1 GPA2 GNA3 GNA4
4a 500 500 1000 100
4b 250 250 250 500
4c 1000 1000 200 250
4d 250 1000 250 250
de 1000 250 250 250
4f 250 250 200 250
49 1000 500 500 500
4h 500 500 250 250
4 500 250 100 1000
4 500 62.5 500 100
Ampicillin 250 100 100 100
Chloramphenicol 50 50 50 50
Norfloxacin 10 10 10 10
Staphylococcus aureus GPAl
Streptococcus pyogenes GPA2
Escherichia coli GNA3
Pseudomonas aeruginosa GNA4
1200
1000
800 —
600 +— B GPA1
400 - B GPA2
200 4 GNA3
BEGNA4
0 -
SE AT I NSRS
Q\(‘ \(\Q,(\ QO*-'
& K &
\o@ =
o)
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Table 2 :- in vitro Antifungal Screening Results for (4a-j)

Code Minimal inhibition concentration (ug mL-1)
Fungal species
FSAS5 FSAG6 FSA7
4a >1000 1000 500
4b 500 >1000 >1000
4c >1000 500 250
4d 500 >1000 >1000
4e >1000 1000 1000
4f 1000 500 500
49 1000 >1000 >1000
4h 500 >1000 >1000
4i 500 350 >1000
4j 350 250 250
Ampicillin 400 350 300
Nystatin 100 100 100
Griseofulvin 450 100 100
Candida albicans FSAS5
Aspergillus Niger FSAG
Aspergillus clavatus FSA7
1200
1000 -
800 -
600 -  FSAS
200 - B FSA6
FSA7
200 -
0
NN N I SR NS S \(_}\\\o c}f?-:\x \§&\°
V@Q \\-\(5_\\‘9@0

IV. RESULT AND DISCUSSION

Here we test all synthesized compounds for the
determination of their activity for four bacteria in

which compound no. 4b and 4f found good inhibitors
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against staphylococcus aureus and compound no.4b, 4e,
4fand 4i exhibit good activity at 250 ug mL against
streptococcus pyogenes. 4c, 4i exhibit excellent
activity at 100,200 pg mL! respectively. And 4d, 4e,
4h are good inhibitors against Escherichia coli.

Compound no.4a and 4j show very good activity
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against pseudomonas aeruginosa while others are

moderate.

Three fungal strains are used for screening. In
antifungal screening 4j compound is great inhibitors
against all three fungal strains. 4b, 4d, 4i, and 4j are
moderate inhibitors against candida Albicans .4i is an
excellent inhibitor while 4f and 4c are good inhibitors
against the aspergillus Niger .4c exhibit very good
antifungal activity at 250 pug mL?' 4f and 4f are

moderate inhibitors.

V. CONCLUSION

In this paper, we present the method for preparing the
triazolopymidine by bignelli reaction and the help of
Clausen Schmidt condensation. By comparing results
we found many antimicrobial and antifungal agents
among them which will use to study of the
activities in

determination of a variety of

triazolopyrimidine
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