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ABSTRACT

Microwave assisted as well as conventional synthesis of 1-substituted - (5-chloro-3-methyl-1- phenyl- pyrazol -4-
yl) -5- carboxyethyl /methyl-6- methyl- pyrimidine -2- ones / thiones is carried out and their antibacterial and
antifungal activity is reported.
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INTRODUCTION

Use of microwave technology in organic and inorgariaction is repeated in a number of publicatems reviews
13 In the last few years, there has been incredsitige use of environmentally benign reagents amitiond™®
particularly in solvent free procedufies dry media, reactions occur rapidly and the méshavoid hazards
associated with solvent especially in sealed vesSgie absence of solvent reduces reaction timeahmdys
improves yield. Using microwaves with proper cohtwf power and reaction temperature is more effitithan
conventional heating.

In this context, we planned to prepare pyrimidirormerivatives and ecofriendly and environmentalgnign
solvent free conditions, wherein several disad\gagdike long reaction time and tedious work up lsamvercome.
Dihydropyrimidinones are compound that have dravitlespread attention due to their medical applicafioA
variety of dihydropyrimidinone derivatives have beecreened for antihypertensforantibacterial anti-
inflammatory® and anticarcinogenitactivities or as sedative and adrenergicreceptagamisty’. The common
synthetic routes to these compound generally irevaiwlti step transformation that are essentiallgedaon
Biginelle condensation methodoldgy*

MATERIALS AND METHODS
The starting material 1- phenyl -3- methyl -5-00bl— pyrazolo -4- aldehyde employed in the preparation of

pyrimidinone is obtained by Vilsmeir Haack formytat reaction and is used after purification by ystallization.
Ethyl acetoacetate2 was procured from Ranbaxy and was purified byiligson.
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Il 1
NH,—C—NHR 4 CHaCOCH,COzR

@ (3)

Absolute EtOH / Conc.H ,SO4

MW, 2 minute

R" = Me, Et
X=0,s

R =H, Phenyl, p -Tolyl, p -Anisyl, p -Chloro phenyl
@) p -Bromo phenyl, p -Nitro phenyl

The physical constant , yield and analytical daftal- substituted -4- (-5- chloro -3- methyl -1hgmyl -1H-
pyrazol -4- y1) -5-carboxyethyl / methyl -6- metlpytimidine -2- oneare given in table 1

Tablel: Characterization data of 1-substituted-4-(&chloro-3-methyl-1-phenyl-1H-pyrazol-4-yl)-5-carboyethyl/methyl—-6-methyl—
pyrimidine-2-ones/thiones 4a-i

Compd. R X R! Mol. Form. m.poC Crystal Yield? Fou:f::l’?gzll)éiilsated)
No. Mol. Wt. nature (%) C H N
4a H 0| GHs C18H§7NZO3C' 160-63 | Yellow crystals é’% (g;:;é) é’:gg) (ij:g%
4b H S| GHs Clng%'\éBOZSC' 201-03 | White crystals (gg) (gg:gg) (j:g% (ij:gg)
4c Phenyl S| GHs CZ“HZZ'\:S‘%OZSCI 135-37 | Orange crystals (gg) (gigg) (jgg) (gg%
4d p-Anisyl S| GHs CZSHZZ%‘;OS’SCI 188-90| Pale yellow crystals (4513) (2822) (ggg) (ﬂgg)
de p-Tolyl S| GHs CZSHZZ%‘E)OZSCI 156-58 | Brown crystals (g;) (ggg% (gig) (ﬁgi)
4f p-Chloro phenyl| S| &5 CZAHZZQISS 2SCh | 13535 | white crystals (gg) é;ig) (jgg) (ﬁi%
49 p-Bromo phenyl| S| &5 C24H22l\512(24SCIBr 121-23 | Orange crystals (gé) (222471) (:1182) (1833)
4h p-Nitro phenyl | S| GHs CZ“szgll“g 2SCh | 19820 | white crystals (gg) (gggé) égg) (iggg)
4 H of cr | GHNOCT 1 a7g.90 | white crystals o) | caee | @ | doos)

Biological activity
Antibacterial activity
Studies on the antibacterial activity of synthedizmmpoundsthave been carried out against four pathogenic
organisms’ viz. Staphylococcus aureus (G"), Klebsiella pneumonias (G), Escherichia coli (G). The anti-bacterial
activity of the newly synthesized in the presenestigation was assessed by the cup-plate mEthdthe results of
the antibacterial studies are share in table2. Ajrtbe compounds testedie and4l showed good activity against
the bacteriaE, coli, P. aeruginosa, K. pnenomoniae and moderate activity against S. aureus. Compdarghowed
good activity againdgE.coli, andP.aeruginosa and moderate againgt. pneumonias and moderate activity agairst
aureus.

The pyrimidine chemistry has been developed extehsiand is still developing. Presently there aneuanber of
drugs used clinically with comprise pyrimidanoneiety in association with various heterocyclic rings
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In view of them, a project was undertaken is sysitha new series of pyrimidanones by microwawdiation and
to evaluates pharmacological activity.

Antifungal activity

The antifungal activity studies of the newly syrgized pyrimidinone derivatives have been carriedagainst the
fungi Aspergillus flavus, A. fumigatus, penicillium and trichophyton by the cup plate method. The ltesaf the
antifungal studies are shown in table 4. Amongdbmpounds testedd shows good activity against all the fungi.
Compound testedb and 7cshowed good activity against the furgiflavos and pencillium compounds 7b and 7c
showed good activity againpencillium. Compound 7j showed good activity against the @isng fumigator and
moderate activity against Trichophyton respectively

Table 2: Antibacterial and antifungal activity data of compounds 4a-i

Compd. No Antibacterial activity (MIC in ug / mL) Antifungal activity (MIC in pg/mL)
e Saureus | P.aeruginosa | E.coli | B.subtilis C. albicans

4a 0.125 0.125 0.124 0.125 0.125
4b 0.25 0.25 0.25 0.25 0.25
4c 0.25 0.25 0.25 0.25 0.25
4d 0.125 0.125 0.125 0.125 0.125
de 0.25 0.25 0.25 0.25 0.25
Af 0.25 0.25 0.25 0.25 0.25
49 0.125 0.125 0.124 0.125 0.125
4h 0.125 0.125 0.125 0.125 0.125
4i 0.25 0.25 0.25 0.25 0.25

Standard Furacin 0.25 0.25 0.25 0.5 _

Standard Flucanazol - - - - 0.25

Control DMF - - - - -

Index for antibacterial and antifungal activity

Disc size 55 mm
S aureus : Staphylococcus aureus
P.aeruginosa : Pseudomonas aeruginosa
E. coli . Escherichia coli
B. subtilis : Bacillussubtilis
C. albicans . Candida albicans
MATERIALS AND METHODS
General

All reagents and solvent were procured from Ranb@xe reactions were carried out under microwaradiation
at 160 W. TLC was used to monitor the progresshef iteaction. The melting points of the newly sysibe
compounds were determined in open capillaries amdiacorrected.

The IR spectra were records on a perkin-Elmeri8&pectrophotometer as KBr pellet. Th&NMR spectra were
recorded on a Bruker Ac 300F (300MHz) NMR spectriameising DMSO-gl or CDCkas solvent and TMS as
internal standard. All chemical shift values arpressed in thé scale down field from TMS and proton signals are
indicated as s= singlet d=double t=triple m= midtimass spectra of the compounds were recordsJeola]MS -
D300 mass spectrometer by operating at 70eV.

1- pheny1l -3- methy1l -5-chloropyrazole -4- aldehydd)

N, N — Dimethylform amide (14.6ml, 0.2 ml) was take a round -bottom flask, filter with a droppifgnel and a
thermometer and cooled in ice -salt mixture %€.0Then phosphorousoxychloride was added to it. dbheve
solution mixture so prepared heated at 58e5®r 3 hours. Then phosphorusoxychloride was addéd The above
solution mixture so prepared heated at 56c5fr 3 hours. Then contents were refluxed at’Cofor 10 hours |
cooled to room temperature and to excess of icth wigorous stirring and neutralized with sodium
acetatetrihydrate. The solid separated was filteradhshed with water dried and recrystallized from
ethanol.m.p.14% (lit **m.p. 144-48C) yield 80%.

1-Substrituted -4-(5-chloro-3- methyl-1- phenyl -Jgyrazol -4- yl) -5-carbohyethyl- 1- methyl -6- timd —
pyrimidine -2- ones /thiones

Method |

A mixture of 1-phenyl -3- methyl-5- chloropyrazoled- aldehyde (0.01mol)(1), ethylacetoacetate/
methylacetoacetai®) (0.015), Urea /thiourea / thiourea derivativ®d (0.01ml) and conc.J$Q, (2drops) in
absolute ethanol (10ml) taken in a borosil beak80l) and was zapped inside a microwave over fiuration of
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2 minute (at 160W). The reaction mixture was th#owsed to stand at room temp and the product fomsed
filtered, washed with ethanol, dried and recognizecth ethanol

Method Il

A mixture of 1-phenyl -3- methyl-5- chloro- pyraeol-4- aldehyd@) (0.01mol), ethylacetoacetate/
methylacetoacetat2) (0.015mol), Urea /thiourea / thiourea derivatii® (0.01ml) in ethyl alcohol(25ml)
containing 2 drops of conc.,80O, was refluxed for 8 hrs on a water bath. Afteolsw the reaction mixture to
room temperature the content were poured into 108fni¢e cold water taken in a beaker. The solid snass
collected by filtration, dried and recrystallizadm ethanol to give 4a-I.

A few typical compounds are described below:

4a:; 1894cmt- amide carbonyl stretching, ester carbonyl wasenkesi at1624cth NH stretching is observed at
3402cnt. *HNMR-81.06 (t, CH), 2.18 (pyrazole methyl & pyrimidine methyl pragérd.01 ()6 5.30 (s, CH
protons) Two NH proton- two separate broad singlét5e &8.29. phenyl protons (m, 7.43-7.53) mass: M+1
peak375.2(374)

4 ¢: 6.1.06 (t, 3H, CHof ethyl group) ,2.45(s,3H,GHyroup of pyrazole), 2.50 (s,3H, Gdtoup of pyrimidine),
4.01 (q,2H,CH of ethy1 group ), 5.29 (s,1H,CH) , 7.53-7.63 (1®H]Ar-H), 8.48(br, 1H, NH) mass: M+1 ( 466)

4d: 61.06 (t,3H, CH of ethyl group) 2.17 (s,3H, Gldf pyrazole group) , 2.53(s,3H,GHf phenyl),2.59(s,3H,CH
of pyrimidine group), 4.01 (q,2H,GHof ethyl group), 5.40(s,1H,CH), 7.36-7.55 (m, 9%;H), 8.49 (br, 1H , NH),
IR: 1685cn for C=0 group, NH stretching 3318 €prMass: (M+1) 481.0

Further the structure is confirmed by XRD-data. KiRD structure for the compourt is given below

/,~i/
é \
2N AN

, \
\’/%ém

Structure of 4a based on the X—ray diffraction stug

CONCLUSION

1-substituted - (5-chloro-3-methyl-1- phenyl- pysbhz4- yl) -5- carboxyethyl /methyl-6- methyl- pyridine -2-
ones / thiones were synthesized and screened dar dntibacterial antifungal activity. The antimdbial study
revealed that compounds 4a, 4d, 4g and 4h showesllext antibacterial and antifungal activity agaiall the
tested organisms. This enhanced activity couldtibated to the presence of potential pyrimidinginctionality
along with anisyl, bromophenyl and chloro phenylugp.
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