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ABSTRACT

One pot reaction of pyrazolone (3) with malononitrile, different aromatic
aldehydes in presence of ammonium acetate or piperidine afforded
compounds (6a-c) and (7). Compound (3) reacted with different active
methylenes and p-chlorobenzal dehyde to give the corresponding pyrazole
derivatives (8a-c), while using p-chlorobenzaldehyde, and acetylacetone
gave compound (9). Treatment of compounds 6b and/or 7 with ethanolic
potassium hydroxide and excess carbon disulphide produced products
(10a-b). On treating compounds (6b) and (7) with formic and/or acetic
acids, the pyrido and pyranopyrimidines (11a-b) and (12a-b), were obtained.
Compound (3) reacted with malononitrile and sulfur in presence of
triethylamine produced compound (13) that treated with formic and acetic
acids to get the thienopyrazoles (14a-b). All derivatives exhibited high
antimicrobial activities.  © 2013 Trade Sciencelnc. - INDIA
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INTRODUCTION

Simplenitrogenated heteroatomic compoundshave
received much attention over theyears. These com-
pounds can be considered as potentia building blocks
insynthesisand arefound in awidevariety of pharma
cologically and biologically active compounds*2.
Pyrazole derivatives can be considered as good ex-
amplefor thesetypes of compounds. Pyrazolederiva
tivesarewel| established intheliteratureasimportant
biologicaly active heterocyclic compounds. Diversdy
subgtituted pyrazolinesandtheir derivativesembedded
withvariety of functiona groupsareimportant biologi-
ca agentsand asignificant amount of research activity
has been directed towardsthisclass. Pyrazolederiva
tiveshavealong history of gpplicationinagrochemicas

and pharmaceutical industry as herbicidesand active
pharmaceuticds.

A systematicinvestigation of thisclassof heterocy-
clicreved ed that pyrazol e containing pharmaco active
agents play important role in medicinal chemistry.
Pyrazoles are class of heterocyclic compounds that
exhibit abroad spectrum of biological activities®*l.
Seriesof structurally related 1H-pyrazolyl derivatives
were synthesized and tested for their in vivo anti-in-
flammatory and antimicrobial activitiesd”. Some 4-
pyrazolyl benzenesul phonamidederivativeswerea so
synthesized and examinedfor their both anti-inflamma-
tory and antimicrobiad activities®. Research studiesfor
pyrazolederivativesfocused ontheir potentid activities
asanti-inflammatory!®, antipyretic, antimicrobial Y,
antiviral*2, antitumor!*®, antihistaminic*4, and
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antifungicides®™. Multicomponent reactions(MCRs) by
virtueof their easeof exeuationandgenerdly highyidds
of productshaveattracted acons derableattention from
the point of view of organic synthesig*®1", Therefore,
thisstudy aimed to synthes ze somenew pyrazolede-
rivatives via the one-pot three-component reaction
methodology and to evaluatein vitrofor their antimi-
crobid ectivity.

RESULTSAND DISSCUSSION

Compound (3), 5-Methyl-4-(2-oxo-propyl)-2-
phenyl-2,4-dihydro-3H-pyrazol-3-onewas prepared
by thereaction of 3-methyl-2,4-dihydro-3H-pyrazol -
3-onewith chloroacetone, Scheme 1. A mixtureof (3),
malononitrile, and different aromatic al dehydeswas
heated under reflux in ethanol containing excessof am-
monium acetatein threecomponent reaction, giving the
corresponding  2-Amino--1H-pyrazol-1,4-
dihydropyridine-3-carbonitrile systems (6a-c). On us-
ing piperidineinstead of ammonium acetate, thepyrano
derivative (7), wasobtained asshownin Scheme 2.

HaC
H3C CH,COCH,

| + Cl-CH,COCH; ———— |

N
\ N
o
N 2 \T o
Ph

Scheme 1

) AcONH,
+ AICHO + CH)(CN), ————2 >

4 5

6 a Ar=Ph
b Ar=4-Cl-C¢Hy
¢ Ar=4-NO,-C¢H,

Pipreidine

Scheme 2

It isobviousthat the carbonyl group of compound
(3) isconverted to theamino one by thereaction with

—= Pyl Peper

ammonium acetateto give (B). Theformation of (6a-C)
can be rationalized by initial formation of
(arylmethylidene) propanedinitrile(A) by Knoevenagd
condensation of aromatic adehyde and maononitrile
with subsequent Micheal -type addition of 1-phenyl-
pyrazolo-amine B to theadduct (A) which cyclized via
lossof water to afford the corresponding products (6a-
c) Scheme 3.

HsC
HsC.

/ 5 CH3COONHy / NH,
—_—
N
N EtOH e o]
~ o N
N |
| Ph
Ph
3

|
AICHO + CHy(CN), ——— A;/\( Ph
A CN
Ar

Scheme 3

Formation of compound (7) can berationaized by
initid formation of (arylmethylidene) propanedinitrile(A)
by Knoevenage condensation of aromatic adehydeand
ma ononitrilewith subsequent Miched -typeaddition of
compound (3) to the adduct (A) which cyclized via
loss of water to afford the corresponding products (7)
Scheme4.

The presence of ahydrogen proton at position4in
pyridinering (6a-c) at 5.11 ppm intHNM R spectrum
confirmsthat the newly synthesized compoundsarein
accordance with the suggested structuresin Scheme 2.
Also the disappearance of the characteristic signal of
theNH group of piperidinering confirmstheformation
of thepyrano derivative (7). Microanalytica and other
spectrd dataare matched well with the expected struc-
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turesof Scheme2. Scheme5 showsthereaction of the
pyrazol o derivative (3) with chlorobenzal dehyde and
different active methylenated reagents under the same
previousreaction conditionsgivesrisetotheformation
of the products (8a-c), c.f. theexperimentl section.

Scheme 4

] AcONH,
3 + CICH,CHO + XCHCOEt — 2 »

4b 7 a-c

X a=CN
b=PhCO
¢=CO,Et

Scheme5

Similarly, the samepyrazol o derivative derivative
reacted with chlorobenzal dehyde and acetyl acetonein
presenceof excessof ammonium acetate under thesame
condition to give product (9), Scheme6. The appear-
anceof C=0groupat 1715v cm?inthelR spectrum
and the presenceof protonsat 2.14 and 3.51 ppm cor-
responding to CH, and OCH, respectively in the
HNMR spectrum confirmsthe formation of product
(9) structure.

3 + CICGH,CHO + CH3COCH,COCH; _ACONH;

4b

Scheme 6

Pyridopyrimidineand pyranopyrimidinederivatives
of pyrazole (10a-b), (11a-b), and (12a-b), were ob-

@Wu'c CHEMISTRY —

tained on boiling of the pyridine derivative (6b) and/or
pyranderivative (7) witheach of CS,, acetic, or formic
acids, Scheme 7. In case of using CS,, the reaction
doesnot proceed with equimol ar ratiosof thisreagent.
Therefore, excess of CS, affords products (10a-b).
HNMR spectraof (10a-b) showsthe presenceof three
sgnasat 8.14, 11.09 and 12.30 ppm for NHsof (10a),
wherethe only NH signal of (10b) appearsat 11.36
ppm. Compounds (11a-b) were confirmed by the ex-
istence of only one proton signal that related to NH
groupinpyrimidineringat 7.68 and 8.79 ppm for de-
rivative (11a) and at 8.35 for (11b) respectively, where
asignal that related to theterminal CH,, group appears
at 0.99 ppm. On the other hand, it isfound that the
derivative (12a) having three NH protons signals at
7.95, 8.13, and8.96 ppm wherethesignal at 4.35 ppm
isrelated for CH, inthe pyrimidinering. Compound
(12b) spectrumexhibited two signasfor theNH groups
at 7.86, 8.27, and 4.30 for the pyrimidine CH,, respec-
tivey.

(85, excess
EtOH/KOH

AcOH /HCL
6b or 7

HCOOH/HC1

Scheme 8 representsthe reaction of 5-methyl-2-
N-phenyl-3H-pyrazol-3-one with sulfur and
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mal ononitrilein presenceof triethylamineand absol ute
ethanol as solvent that heated under reflux to givecom-
pound (13). Structureof (13) wasconfirmed using both
elementa andysisand spectra data. Treatment of com-
pound (13) each of formic and aceticacidsgivingrise
to theformation of products (14a-b). The appearance
of only onesignal for NH group at 4.10 and 4.12 ppm
for derivatives (14a), and (14b) respectively explains
theformation of these structures.

[o]

N
J\
N R

H

HaC, CN HsC
1 + Sulpher + CHy(CN)— A4, || |

| reooH /HCl ||
EtOH N\N N

G
S
) NH, T s
Ph B
13 14a-b

Scheme8
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Biological activity studies
Antimicrobial activity

The antimicrobia activity of al the synthesized
pyrazolederivativesagaing two strainsof Gram positive
bacteria, Saphylococcusaureusand Bacillussubitillis,
inaddition totwo strainsof Gram negative bacteria, Es-
cherichiacoli and Pseudomonasaeroginosa, werein-
vestigated usingdiscdiffuson (ADDT) andmicrodilu-
tion (MIC) methodsin comparison with thereference
antibacterid drug Tetracyclineand FHluconazoleasanti-
fungal standard drug. Theresultsof thediscdiffusion
method areshownin TABLE 1 andthat of microdilution
method, for estimation of minima inhibitory concentra-

TABLE1: TheADDT antimicrobial activity of thesyntheszed compoundsagaing bacterial and fungal strainsisolated from

animal origin

G Bacteria G' Bacteria Fungi
Code Sample - - —
E-Coali Ps. aruginoas S. aureus B. subtillis A. flavus
Solvent: DMSO 0.0 0.0 0.0 0.0 0.0
Igg i‘g’/‘i'lne 33 28 31 30 ve
Standard
Fluconazole -ve -ve -ve -ve 12
20 pg/ml
3 15 20 12 14 16
6a 17 15 13 15 14
6b 13 16 13 12 15
6c 17 13 12 14 17
7 24 32 24 18 14
8a 16 12 16 18 13
8b 14 18 17 12 10
8c 15 23 21 15 12
9 14 21 29 19 11
10a 16 19 17 18 11
10b 28 34 36 32 12
1la 19 18 14 18 13
11b 37 32 26 34 21
12a 20 19 18 19 12
12b 39 37 34 27 22
13 11 19 17 18 15
1l4a 14 16 15 12 18
14b 17 11 13 16 15

tion(MIC) aregiveninTABLE 2. All resultsclearly re-
vededtha, dl synthes zedpyrazolederivativesunder in-
vestigationin the present study exhibited highly signifi-
cant antibacterid and antifungd activitiesagaing theused
grainsof Gram positiveand negetivebacteriain addition

to Aspragillusflavusfungus.

Resultsin TABLE 1 that representsthedisc diffu-
sion method shows that the compound (12b), 5-(4-
chlorophenyl)-7-(3-methyl-5-ox0-1-phenyl-4,5-
dihydro-1H-pyrazol-4-ylmethyl)1,2,3,5-tetrahydro-
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1H-pyrano[ 2,3-d] pyrimidin-4-one, exhibitsthe great-
est significant activity that reachs 132% and 118%
against thetwo strainsof Gram negative bacteria, Es-
cherichia coli and Pseudomonas aeroginosa when
compared withthereferencedrug. Va uesof antibacte-
rial activity of this compound against thetwo Gram
positive bacteria, Saphyl ococcus aureus and Bacil-
lussubtillis are 109% and 90% respectively in com-
parison withthetetracydinedrug. The same compound,
(12b), a'so showed higher antifungal activity reachs
183% that of the Fluconazol e standard agent. Thede-
rivative (10b) and (11b) showed high antibacterial ac-

tivitiesagainst both Gram positiveand Gram negative
bacteria, inaddition to their highly antifungal activity
compared with the standard antifungal agent.
Ontheother hand, most of the pyrazolederivatives
showed notable activity with MIC values. Concerning
compound (12b), these valuesranging from 0.35to
0.89ug/mL aginst the Gram negative bacteria, Escheri-
chia coli and Pseudomonas aeroginosa and 054-
0.75ug/mL against the Gram positive bacteria, Saphy-
lococcus aureus and Bacillussubtillis. TheMIC val-
uesof al compoundsexhibited greater antifungal ac-
tivitiescompared with the standard antifungal agent.

TABLE 2: TheMIC antimicrobial of the synthesized compoundsagainst bacterial and fungal strainsisolated from animal

origin
G Bacteria G’ Bacteria Fungi
Code Sample E-Coli Ps.aruginoas  S. aureus B.subtilis A flavus
Solvent: DMSO 0.0 0.0 0.0 0.0 0.0
. T%Ba%me 65 50 3.125 3.125 ve
andard
Fluconazole -ve -ve -ve -ve 50
20 pg/ml
3 251 2.01 1.32 1.46 5.69
6a 573 3.64 573 2.82 4.12
6b 2.61 4.82 2.04 3.07 14.35
6c 1.9 12.35 2.29 143 11.96
7 0.97 0.48 141 0.83 5.03
8a 1.85 1.47 3.28 1.98 2.58
8b 4.99 2.08 4,72 3.25 2.30
8c 1.37 10.21 1.85 521 12.9
9 2.38 1.36 1.99 1.69 1.40
10a 1.24 2.05 1.36 1.74 11.75
10b 0.64 0.82 0.78 0.62 1.09
1la 00 1.39 1.28 1.68 3.62
11b 0.48 0.84 1.59 0.97 0.94
12a 1.15 1.19 1.72 1.78 3.84
12b 0.35 .089 0.54 0.75 1.25
13 1.62 4.85 1.86 1.89 2.57
14a 2.37 9.66 2.39 1.52 1.73
14b 6.13 13.24 494 2.14 1.99

EXPERIMENTAL

Mélting pointsweremeasured using an € ectrother-
mal apparatus(Buchi 535, Switzerland) inan open cap-
illary tubeand are uncorrected. IR spectraexpressed
incnr wererecorded in KBr pelletsonaPA-9721 IR

spectrophotometer. *H NMR and *C NMR spectra
were carried out on avarian EM-390 (270 and 500
MHz) spectrometer in DM SO-d, assolvent, usng TMS
asinternal reference and chemical shilts (6) are ex-
pressed in ppm. Mass spectra were recorded on
Kratos(75ev) MsEquipment. Elemental andyseswere
carried out by theMicroanaytical Unit at the National

Onganic CHEMISTRY o
Au Tudian Yournal



OCAIJ, 9(10) 2013

Samira T.Rabie et al.

419

Research Center, Giza, Egypt. All reactionsweremoni-
tored by thin layer chromatography, carried out on
0.2mm silicagel 60 F-254 (Merck) platesusing UV
light (254 and 365 nm) for detectio

Synthesisof 5-M ethyl-4-(2-oxo-pr opyl)-2-phenyl-
2,4-dihydr o-3H-pyrazol-3-one(3)

Equimolar ratios of 5-methyl-2-N-phenyl3-H-
pyrazol-3-one, chloroacetone (that is obtained from
condensation of phenyl hydrazine and ethyl acetoac-
etatein presenceof 1 mL of glacial aceticacid which
refluxed for 3 h) and sodium ethoxidewererefluxed for
4 h. The reaction mixture was poured on ice water,
then HCI dropsadded till neutralization. Theresulted
orange precipitatethat recrystallized from ethanol has
mp. of 142°C.

Orange colour, mp.142-144°C yield (97%). Ms.
m/z: 230[M*,15.5%]. IR (KBr,cm): v=3138 (CH,
arom.); 2967 (CH, aliph.); 1671 (C=0); 1605 (C=C,
arom.); *H NMR (270 MHz, DMSO-d,, TMS, ppm):
6 = 1.02 (s, 3H, CH,); 2.20 (d, 2H,CH,); 2.82
(s3H,CH,); 2.71 (t, 1H, CH); 7.13-7.64 (m, 5H, aro-
matic protons). *C-NMR (270 MHz, DMSO-d,,
TMS, ppm), & = pyrazole: 17.5 (CH,); 38.5 (C4);
155.6(C3, imine); 173 (C5, amide); 24.1 (CH,, es-
ter); 37.3 (CH,, ester); 207.1 (C=0); 120.4, 120.4,
124.1, 128.7, 128.7, 140.8 (6C, phenyl); Calcd. for
C,H.,N.O, (230.262): C, 67.81%; H, 6.13%; N,
12.17%. Found: C, 67 46% ; H, 6.07%; N, 12.12%.

General procedureof (6a-c) and (7)

Solution of thecompound (3) (0.01 mole), equimolar
ratiosof mlononitrileand different aromatic a dehydes,
in ethanol, contai ning excess ammonium acetate/ or
pipredinewererefluxed for 7 h. Thereaction mixture
was|eft to cool and then poured icewater that neutral-
izedwith HCI. The solution wasfiltered to get precipi-
tatethat collected and recrystallized from the gppropri-
atesolvent.

2-Amino-6-[(3-methyl-5-oxo-1-phenyl-4,5-dihydr o-
1H-pyrazol-4-yl)methyl]-4-phenyl-1,4-
dihydropyridine-3-car bonitrile(6a)

Pale brown colour, mp. 213-215°C, yield, 72%;
Ms. m/z: 383[M*, 24.3%]. IR (KBr cm?): v=3425
(NH,); 3128 (NH); 3142 (CH, arom.); 2985 (CH,
aiph.); 2135 (CN); 1669 (C=0); 1610 (C=C, arom.);
'HNMR (270 MHz, DMSO-d,, TMS, ppm): 3= 1.02

= Fyl) Paper

(s, 3H, CH,); 2.36 (d, 2H, CH,); 2.68 (t, 1H, CH);
4.13(s, 1H, pyrid.); 5.11 (s, 1H, CH); 7.13-7.89 (m,
10H, aromatic protons); 7.82 (s, 1H, NH); 8.76 (br,
2H, NH,). ®*C-NMR (270 MHz, DMSO-d,, TMS):
d=pyrazole: 17.9 (CH,); 40.5, (C4); 155.6 (C3, imine);
173 (C5, amide); 34.0 (CH,,, bridge); pyridine: 30.3
(C4); 57.6 (Cb); 94.5 (C3); 117 (CN); 140.3 (C2);
161 (C6); 120.4,120.4,124.1, 124.7, 128.7, 128.7,
140.8 (6C, phenyl); 125.5, 128.4, 128.4,129.2, 129.2,
137.7 (6C, chlorophenyl); Calcd. for C,,H, N.O
(383.44): C, 72.04%; H, 5.52% ; N, 18.26%. Found:
C, 72.01%; H, 5.34%; N, 18.09%.

2-Amino-4-(4-chlor ophenyl)-6-[(3-methyl-5-oxo-1-
phenyl-4,5-dihydr o-1H-spyr azol-4-yl)methyl]-4-
phenyl-1,4-dihydropyridine-3-car bonitrile(6b)

Pale brown colour, mp. 198°C, yield, 81%; Ms.
m/z:417 [M*, 18.6%]. IR (KBr cm): v=3433 (NH,);
3125 (NH); 3145 (CH arom.); 2993 (C-H aliph.);
2128 (CN); 1668 (C=0); 1611 (C=C arom.); H
NMR (270 MHz, DMSO-d,, TMS, ppm): 5= 1.02
(s, 3H, CH,); 2.32 (d, 2H, CH,); 2.73 (t, 1H, CH);
4.12 (s, 1H, pyrid.); 5.11 (s, 1H, CH); 6.34.14-7.59
(m, 9H, aromatic protons); 7.63 (s, 1H, NH); 8.93
(br, 2H, NH,). Calcd. for C,H, CIN.O (417): C
66.10%; H, 4.82%; N, 16.76%. Found: C 65.96%;
H, 4.28%; N, 16.68%

2-Amino-6-[(3-methyl-5-oxo-1-phenyl-4,5-dihydr o-
1H-pyrazol-4-yl)methyl]-4-(4-nitr ophenyl)-1,4-
dihydropyridine-3-carbonitrile(6¢)

Brown colour, mp. 236-238°C, yield, 81%; Ms.
m/z: 428[M*, 22.4%]. IR (KBr cm™): v=3432 (NH,);
3124 (NH); 3140 (CH arom.); 2987 (CH diph.); 2131
(CN); 1674 (C=0); 1606 (C=C arom.); 1558 (NQ,).
'H NMR (270 MHz, DMSO-d,, TMS, ppm): 5= 1.02
(s, 3H, CH,); 2.29 (d, 2H, CH,); 2.76 (t, 1H, CH);
4.13 (s, 1H, pyrid.); 5.09 (s, 1H, CH); 6.72-7.69 (m,
9H, aromatic protons, s, 1H, NH); 8.81 (br, 2H, NH,).
Calcd. for CH, CIN,O (428): C, 64.48%; H, 4.67%;
N, 19.62%. Found: C, 64.38%; H, 4.13%; N, 16.27
2-Amino-4-(4-chlor ophenyl)-6-[(3-methyl-5-oxo-1-
phenyl-4,5-dihydr o-1H-pyrazol-4-yl)methyl]-4H-
pyran-3-car bonitrile(7)

Brown colour, mp. 218-220°C, yield, 92%; Ms.
m/z:421[M*, 21.9%)]. IR (KBr cm): v=3431 (NH,);
3138 (CH arom.); 2994 (CH aliph.); 2129 (CN); 1669
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(C=0); 1607 (C=C arom.). *H NMR (270 MHz,
DMSO-d,, TMS, ppm): 6= 1.02(s, 3H, CH,); 2.13
(d,2H,CH,); 2.71 (t, 1H, CH); 4.14 (s, 1H, pyrid.);
5.12 (s, 1H, CH); 6.73-7.66 (m, 9H, aromatic pro-
tons); 8.75 (br, 2H, NH,). Calcd. for C,H,.CIN,O,
(421.5): C, 65.48%; H, 4.27% ; N, 13.28%. Found:
C, 65.41%; H, 4.22%; N,13.15%

General procedureof (8a-c)

0.01 moleof ethanolic solution of compound (3),
equimolar ratiosof different active methelynic reagents
and p-chlorobenza dehyde, in ethanol asasolvent and
in presence of excessammonium acetate were heated
under reflux for 9 hrs. Thereaction mixturewasleft to
cool and then poured onicewater with HCl addition till
neutralization to get solid productsonfiltration. The
collected product wasrecrystalized from the appro-
priatesolvent.

2-Amino-4-(4-chlor ophenyl)-6-(3-metyhl-5-oxo-1-
phenyl-4,5-dihydr o-1H-pyrazol-4-ylmethyl)-1,4-
dihydropyridine-3-carboxylicacid ethyl ester (8a)

Deep brown colour, mp. 241-244°C, yield, 81%;
Ms. m/z: 464 [M*, 17.3%)]. IR (KB cm'r): v= 3427
(NH,); 3085 (NH); 3138 (CH arom.); 2968 (CH
aliph.); 1746 (ester,C=0); 1673 (C=0); 1609 (C=C
arom.). '*HNMR (270 MHz, DMSO-d,, TMS, ppm):
6=1.02(s, 3H,CH,); 1.31(t, 3H, CH,), 2.27(d, 2H,
CH,); 2.52 (t, 1H, CH); 4.15 (q, 2H, CH,), 4.13 (s,
1H, pyrid.); 5.11 (s, 1H, CH); 6.56-7.58 (m, 9H, aro-
matic protons); 7.84 (s, 1H, NH); 8.96 (br, 2H, NH,).
BC-NMR (270 MHz, DMSO-d,, TMS, ppm): 6 =
13.7 (CH,, ester); 59.9 (CH,, ester); 165.0 (C, car-
bonyl); pyrazole: 17.9 (CH,); 40.0 (C4); 155.6 (C3,
imine); 173.0 (C5, amide); 34.0 (CH,, bridge); pyri-
dine: 30.0 (C4,); 80.0 (C5); 94.5 (C3); 140.0 (C2);
154.3(C6); 120.4,120.4,124.1,128.7,128.7, 140.8
(6C, phenyl); 128.8, 128.8, 130.6, 130.6, 130.8, 135.8
(6C, chlorophenyl); Calcd. for C,.H,.CIN,O,
(464.94): C, 64.58%; H, 5.37%; N, 12.05%. Found:
C, 64.36%; H, 5.14%; N, 11.79%.
4-(4-Chlor ophenyl)-6-(3-metyhl-5-oxo-1-phenyl-
4,5-dihydro-1H-pyrazol-4-ylmethyl)-2-phenyl-1,4-
dihydropyridine-3-carboxylicacid ethyl ester (8b)

Brown colour, mp. 227-229°C, yield, 78%; Ms.
m/z: 526 [M*, 21.5%. IR (KBr cm®): v=3088 (NH);
3137 (CH arom.); 2963 (CH aliph.); 1745

@Wu'c CHEMISTRY —

(C=0,ester); 1669 (C=0); 1605 (C=C arom.). H
NMR (270 MHz, DMSO-d,, TMS, ppm): 5= 1.02
(s, 3H, CH,); 1.30 (t, 3H, CH,), 2.33 (d, 2H, CH,);
2.72 (t, 1H, CH); 4.18 (g, 2H, CH,), 4.12 (s, 1H,
pyrid.); 5.14 (s, 1H, CH); 6.39-7.25 (m, 9H, aromatic
protons); 7.43-7.86 (m, 5H, aromatic protons); 8.09
(s, 1H, NH). Calcd. for C, H,,CIN,O, (526.02):
C,70.72%; H,5.32%; N,7.98%. Found: C, 70.58%;
H,5.11%; N, 7.65%

4-(4-Chlor ophenyl)-6-(3-metyhl-5-oxo-1-phenyl-
4,5-dihydr o-1H-pyr azol-4-ylmethyl)-2-oxo-1,2,3,4-
tetrahydropyridine-3-carboxylic acid ethyl ester
(8c)

Brown colour, mp. 227-230°C, yield, 78%; Ms.
m/z: 465[M*, 14.5%)]. IR (KBr cm™): v=3105 (NH);
3138 (CH arom.); 2869 (CH diph.); 1745 (ester,C=0);
1673 (C=0); 1665 (C=0); 1606 (C=C, arom.). *H
NMR (270 MHz, DMSO-d,, TMS,ppm): 6= 1.02 s,
3H,CH,); 1.31(t, 3H, CH,), 2.36 (d, 2H, CH,); 2.70
(t, 1H, CH); 3.64 (s, 1H, methine CH); 4.12 (q, 2H,
CH,), 4.14 (s, 1H, pyrid.); 5.13 (s, 1H, CH); 6.86-
7.64 (m, 9H, aromatic protons); 7.96 (s, 1H, NH).
Calcd. for C.H,,CIN,O, (465.92): C, 64.38%,;
H,5.15%; N, 9.01%. Found: C, 64.15%; H, 5.11%;
N, 8.86%

Synthesisof 4-[5-Acetyl-4-(4-chlor ophenyl)-6-me-
thyl-1,4-dihydropyridin-2-yl-methyl]-5-methyl-2-
phenyl-2,4-dihydropyrazol-3-one(9)

Equimolar ratios of compound (3), p-
chlorobenzal dehyde and acetyl acetonein presence of
excess of ammonium acetate and absol ute ethanol as
solvent wererefluxed for 5 hrs. The reaction mixture
was|eft to cool, poured onicewater and then reaction
mixture neutralized with HCI. The solid products col-
lected on filtration and recrystallized from ethanol

Pal e brown colour, mp. 243-246°C, yield, 81.5%,
Ms.m/z: 433 [M*, 17.2%)]. IR (KBr cn?): v= 3127
(NH); 1715(C=0); 1675 (C=0); 1603 (C=C arom.);.
'H NMR (270 MHz, DMSO-d,, TMS, ppm): § =
1.02(s, 3H, CH,); 2.14 (s, 3H, CH,); 2.5 (d, 2H,
CH,); 2.70(t, 1H, CH); 3.51 (s, 3H, OCH,); 4.11 (s,
1H, CH); 5.19(s, 1H, CH); 6.51—7.88 (m, 9H, aro-
matic protons, s, 1H, NH). Calcd. for C.H,,CIN,O,
(433.92): C, 69.20%; H,5.57%; N, 9.68%. Found:
C, 69.03%; H,5.42%; N, 9.52%.
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General procedureof (10a-b)

Compound (6b) and/or (7) in 15 mL of 10%
ethanolic KOH solution and excess carbon disulphide
wererefluxedfor 10 h. Thereaction mixturewasleft to
cool and then poured on acidicicewater that filtered to
get solid products. The collected product wasrecrys-
talized fromethanal.

4-[5-(4-chlorophenyl)-2,4-dithioxo-1,2,3,4,5,8-
hexahydropyrido[2,3-d]pyrimidin-7-ylmethyl]5-
methyl-2-phenyl-2,4-dihydr opyr azol-3-one(10a)

Deep yedlow colour; mp. 246-248°C; yield 84 %);
Ms. m/z: 494[M*, 13.9%]. IR (KBr cm): v=73118
(NH); 3146 (CH arom.); 2945 (CH dliph.); 1668
(C=0); 1613 (C=C arom.); 1578 (C=S). '"H NMR
(270 MHz, DMSO-d_, TMS, ppm): 6= 1.01 (s, 3H,
CH,); 2.30 (d, 2H, CH,) 2.52 (t, 1H, CH); 4.20 (s,
1H, CH); 5.12 (s, 1H, CH); 6.94-7.69 (m, 9H, aro-
matic protons); 8.14 (s, 1H, NH); 11.09 (s, 1H, NH);
12.30(s, 1H, NH). ®*C-NMR (270 MHz, DMSO-d,,
TMS, ppm): § = pyrazole: 17.9 (CH,, pyrazole); 40.5
(C4); 155 (C3, imine); 173 (C5, amide); 34 (CH,,
bridge); pyridopyrimidine: 35.6 (C4); 90.7 (C9); 94.5
(C3); 140.3(C2); 154.3(C10); 178(C7, thicamide);
195 (C5, thioamide). 128.8, 128.8, 130.6, 130.6,
130.8, 135.8 (6C, chlorophenyl); 120.4,120.4, 124.1,
128.7, 128.7, 140.8 (6C, phenyl); Calcd.for
C,,H,,CIN,OS, (494): C,58.35%; H,4.08%;
N,14.18%. Found: C, 58.32%; H, 3.86%0; N 13.88%.
4-[5-(4-chlorophenyl)-2,4-dithioxo-1,3,4,5-
tetrahydro-2H-pyrano[2,3-d]pyrimidin-7-
ylmethyl]5-methyl-2-phenyl-2,4-dihydr opyr azol-3-
one(10b)

Deep ydlow colour; mp. 273-275°C; yield 91 %);
Ms. m/z: 495[M*, 27.3%)]. IR (KBr cm?): v=3114
(NH); 3142 (CH arom.); 2967 (CH diph.); 1679
(C=0); 1605 (C=C arom.); 1569 (C=S). *H NMR
(270 MHz, DMSO-d_, TMS, ppm): 6= 1.03 (s, 3H,
CH,); 2.26 (d, 2H, CH,) 2.48 (t, 1H, CH); 4.18 (s,
1H, CH); 4.99 (s, 1H, CH); 6.72-7.83 (m, 9H, aro-
matic protons); 11.36 (s, 1H, NH). Calcd. for
C,,H,,CIN,O,S,; (495): C,58.32%; H,3.87%;

24" "19 272

N,11.32%. Found: C,58.22%; H,3.47%; N,13.6
General procedureof 11a-b and 12a-b
Equimolar ratios of (6b) and/or (7) weretreated

= Fyl) Paper

with either acetic or formic acidsin presence of few
dropsof HCI and heated under reflux for 8-10 h. The
reaction mixturewasleft to cool and then treated with
dkdineicewater andfiltered to get solid products. The
collected product wasrecrystallized from the appro-
priatesolvent.

5-(4-chlor ophenyl)-2-methyl-7-(3-methyl-5-ox0-1-
phenyl-4,5-dihydr o-1H-pyrazol-4-ylmethyl)-5,8-
dihydro-3H-pyrido[2,3-d]pyrimidin-4-one(11a)

Brown colour, mp. 239°C, yield, 79.5%, Ms. m/
z:459[M*, 28.4%]. IR (KBr cm?): v=3125 (NH);
3139 (CH arom.); 2962 (CH aliph.); 1672 (C=0);
1658 (C=0, amide); 1601 (C=C arom.). *H NMR
(270 MHz, DMSO-d,, TMS,ppm): 5 =0.99 (s, 6H,
2CH,); 2.30(d, 2H, CH,); 2.50(t, 1H, CH); 4.20 (s,
1H, CH); 4.99 (s, 1H, CH); 6.77 — 7.79 (m, 9H,
aromatic protons, s, 1H, NH); 8.79 (s, 1H, NH).
Calcd.for C,H,,CIN,O, (459.92): C,65.29%; H,
4.82%; N,15.23%. Found: C,65.11%; H,4.47%; N,
14.87%.

5-(4-chlor ophenyl)-2-methyl-7-(3-methyl-5-ox0-1-
phenyl-4,5-dihydr o-1H-pyrazol-4-ylmethyl)-3,5-
dihydropyrano[2,3-d]pyrimidin-4-one(11b)

Deep brown colour, mp. 247°C, yield, 89%, Ms.
m/z : 460.91 [M*, 1.72 %]. IR (KBr cm™): v= 3137
(NH); 3137 (CH arom.); 2965 (CH aliph.); 1668
(C=0); 1652 (amide C=0); 1610 (C=C arom.). *H
NMR (270 MHz, DMSO-d,, TMS, ppm): § = 0.99
(s,6H, 2CH,); 2.32 (d, 2H, CH,); 2.54 (t, 1H, CH);
4.21(s, 1H, CH); 5.07 (s, 1H, CH); 6.52 — 7.56 (m,
9H, aromatic protons); 8.35 (s, 1H, NH). *C-NMR
(270MHz, DMSO-d,, TMS, ppm): § = pyrazole: 17.9
(CH,); 39.4(C4) 155.6 (C3,imine); 173 (CS, amide);
32.8 (CH2, bridge); pyranopyrimidine: 20.3 (CH.,);
29.9 (C4); 94.3(C3); 100.7 (C9); 155.4 (C2); 161.9
(C10); 164 (C7); 168 (C5); 120.4, 120.4, 124.1,
128.7,128.7 140.8 (6C, phenyl); 128.8, 128.8 130.6,
130.6 130.8, 135.8 (6C, chlorophenyl). Calcd. for
C,H,,CIN,O, (460.91): C,65.15%; H,4.59%;
N,12.16%. Found: C, 64.83%; H,4.36%; N,11.85.
5-(4-chlor ophenyl)-7-(3-methyl-5-oxo-1-phenyl-
4,5-dihydro-1H-pyrazol-4-ylmethyl)2,3,5,8-
tetrahydro-1H-pyrido[2,3-d]pyrimidin-4-one(12a)

Pale brown colour, mp. 273-275°C, yield, 89%,
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Ms. m/z: 447 [M*, 18.14%). IR (KBr cm?): v= 3116
(NH); 3142 (CH arom.); 2950 (CH aliph.);
1672(C=0); 1658 (amide C=0); 1609 (C=C arom.).
'HNMR (270MHz, DMSO-d,, TMS, ppm): 6=0.99
(s,3H, CH,); 2.31 (d, 2H, CH,); 2.50 (t, 1H, CH);
4.21(s, 1H, CH); 4.35(s, 2H, CH,); 5.07 (s, 1H, CH);
6.72—7.68 (m, 9H, aromatic protons); 7.95 (s, 1H,
NH); 8.13 (s, 1H, NH); 8.96 (s, 1H, NH). Calcd.for
C,,H,,CIN.O, (447.91): C,64.35%; H,4.95%;
N,15.64%. Found: C, 64.16%; H, 4.91%; N, 15.58.
5-(4-chlor ophenyl)-7-(3-methyl-5-oxo-1-phenyl-
4,5-dihydro-1H-pyrazol-4-ylmethyl)1,2,3,5-
tetrahydro-1H-pyrano[2,3-d]pyrimidin-4-one
(12b)

Pale brown colour, mp. 261-264°C, yield, 89%,
Ms.m/z: 448 [M*, 23.6 %)]. IR (KBr cmt): v= 3137
(NH); 3145 (CH arom.); 2955 (CH aiph.); 1678
(C=0); 1658 (amide C = O); 1609 (C=C arom.). *H
NMR (270 MHz, DMSO-d,, TMS, ppm): & = 1.03
(s, 3H, CH,); 2.30 (d, 2H, CH,); 2.42 (t, 1H, CH);
3.98(s, 1H, CH); 4.33(s, 2H, CH,); 4.98(s, 1H, CH);
6.62—7.65 (m, 9H, aromatic protons); 7.86 (s, 1H,
NH); 8.27 (s, 1H, NH). 2*C-NMR (270 MHz,
DMSO-d,, TMS, ppm), & = pyrazole: 17.9 (CH,);
39.4 (C4) 155.6 (C3,imine); 173 (C5, amide); 32.8
(CH2, bridge); pyranopyrimidine: 29.7 (C4); 52.6 (C7);
82.7 (C9); 94.2 (C3); 155.4 (C2); 166.8 (C5); 168.2
(C10); 120.4,120.4,124.1,128.7,128.7 140.8 (6C,
phenyl); 128.8, 128.8 130.6, 130.6 130.8, 135.8 (6C,
chlorophenyl). Calcd.for C,H,,CIN,O, (448.90).
C,64.21%; H,4.72% ; N,12.48%. Found: C,64.19%;
H 4.57%; N,12.25%.

General procedureof (13) and (14a-b)

0.01 mole of compound (3) and 0.01 mole of
malononitrile, and 0.01 moleof sulfur in presence of
few dropsof triethylamine and absol ute ethanol as sol-
vent were heated under reflux for 5 h. The reaction
mixturewas|eft to cool, the solid wascollected by fil-
tration and then recrystallized from ethanol to obtain
compound (13). Theresulted product (13) wastreated
with aceticand/or formic acidsinexcess, then subjected
toreflux for 10 h. Thereactin mixturewas poured on
alkaineicewater, filtered to collect the solid product
and then recrystallized from ethanal.

@Wu'c CHEMISTRY co—

5-amino-3-methyl-1-phenyl-1H-thieno[2,3-
Cc]pyrazole-4-carbonitrile(13)

Yellow crystals, mp. 119-120°C, yield (66.5%);
Ms. m/z (M*); 254 (M*, 34%): IR (KBr cmt): v=3425
(NH,); 3142 (CH, arom.); 2960 (CH,alip.); 2148
(CN).'H-NMR (270 MHz, DMSO-d,, TMS, ppm):
0=2.77 (s, 3H, CH,); 4.20 (s, 2H, NH,); 7.23-7.64
(m, 5H, aromatic protons). Calcd.for CH, N,S:
(254): C,61.40%; H,3.96%; N, 22.03%. Found:
C,61.32%; H,3.87%; N, 22.00%.

3-Methyl-1-phenyl-1,7-dihydro-4H-
pyrazolo[4',3'":4,5]thieno[2,3-d]pyrimidin-4-one
(14a)

Deep Yellow crystals, mp. 239°C, yield (71.5%);
Ms. m/z, 282 (M*, 16.2%): IR (KBr cm®): v=3158
(NH); 3115 (CH, arom.); 2985 (CH,aliph.); 1709
(C=0); *H-NMR (270 MHz, DMSO-d,, TMS, ppm)
&=2.79(s, 3H, CH,); 4.10(s, H, NH); 7.53 (N=CH);
7.12 -7.64 (m, 5H, aromatic protons). Calcd.for
C,H,,N,OS (282.32): C,59.56%; H,3.57%;
N,19.85%. Found C,59.31%; H,3.26 %; N,19.47%.
3,6-Dimethyl-1-phenyl-1,7-dihydro-8-thia-1,2,5,7-
tetr aaza-cyclopenta[a]inden-4-one(14b)

Deep Yellow crystals, mp. 274-276°C, yield
(71.5%); Ms.m/z, 296.34 (M*, 16.9%): IR (KBr cnr
1): v= 3245 (NH); 3122 (CH, arom.); 2991
(CH,aliph.); 1709 (C=0). 'H-NMR (270 MHz,
DMSO-d,, TMS, ppm): 6= 0.91 (s, 3H, CH3); 2.68
(s, 3H, CH,); 4.12 (s, 1H, NH); 7.15-7.69 (m, 5H,
aromatic protons). *C-NMR (270 MHz, DM SO-d,,
TMS, ppm): 6 =10.9 (CH,,pyrazole); 19.5 (CH,, py-
rimidine); 107.9 C9); 118.8 (C10); 137 (C12); 142
(C11); 151 (C3); 164 (C6); 186 (C4). Cacd.for
C,.H,,N,OS (296.34): C,60.79%;
H,4.08%;N,18.91%. Found: C,59.88%; H,3.93%;
N,18.64%.

BIOLOGICALACTIVITY

Antimicrobial activity
Prepar ation of microbial suspensions

Antimicrobial activitieswere carried out against
highly pathogenic strains; two Gram positive bacteria
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Saphylococcus aureus and Bacillus subtillis, two
Gram negative bacteria Escherichia coli and
Pseudomonas aeroginosa, and only onemycotic strain
(Aspragillusflavus) isolated fromanimal origin. Agar
disk diffuson(quditaivemethod) and minimuminhibi-
tory concentration (M IC) (quantitative method) were
used inthisstudy. Wherein asuspension of bacterial
and mycotic strainswerefresnly prepared by inocul at-
ing fresh stock culturefrom each straininto separate
broth tubes, each containing 7 ml of Muller Hinton Broth
for bacterial strainsand Sabaroud Dextrose broth for
mycotic strain. Theinocul ated tubeswereincubated at
37°C and 28 °C for 24 hr, respectively. Serial dilutions
werecarried out for each strain, dilution matching with
0.5 Mc-Farland was sel ected for screening of antimi-
crobid activities Tetracydine100ug/ml and fluconazole
20pg/ml were used as reference drugs (Oxoid).

Determination of antimicrobial activity by Disk-
diffusion method. (Bansod and Rai)

Muller Hinton and Sabaroud Dextrose agar plates
wereprepared. Bacteria and fungd strainsmatchingwith
0.5 Mc-Farland were spread onto the surface of theagar
platesusing sterile cotton swabs. For eva uation of anti-
bacterid activities, Whatman nol filter paper diskswere
saturated with 100 pl of the extract, others were satu-
rated with 100 uL Tetracycline/ (100pg/mL) and others
100 pL DMSO as control negative. The same method
was used for eval uation of antimycotic activitiesusing
fluconazole (20pug/mL). Disks were placed onto inocu-
lated agar plates and left for 1 hr at 25 °C to allow a
period of pre-incubation diffusoninorder to minimize
theeffectsof variationintimebetween theapplications
of different solutions. The plateswerere-incubated at
37°C and 28°C for 24 hrs for bacterial and mycotic strains
respectively. After incubation, plateswere observed for
antimicrobid activitiesby determining the diametersof
theinhibition zonefor each of the samples. For an accu-
rateanayss, testsswererunintriplicatefor eech strainto
avoid any errorl*,

Deter mination of minimum inhibitory concentra-
tion (MIC)

Microdilution platequantitative method (Andrews,
2001), i.e. theminimum inhibitory concentration (MIC)
wasused for eva uation of theantimicrobial activity of

—= Pyl Peper

thetested compoundsagainst previoudy tested organ-
ismsshowinginhibition zoneus ngdiscdiffuson method.
Determination of MIC of compoundsaganst tested iso-
lateswas achieved using 96-well sterilemicro plates.
Initial concentration 100%, then two fold serid dilu-
tions of the compounds and reference drugs (tetracy-
clineor fluconazole) and drugs coated with nanoparticles
were inoculated with 100ul of tested isolates (0.5
McFarland, about 1x10° cells/ml) and incubated at
37°C-28°C for 24 h for bacterial and fungal isolates
respectively. After incubation, plateswere examined
visudlyfor bacterid or fungd growth precipitation. The
experiment wasrepeated threetimes. Thelowest con-
centration that showed compl ete growth inhibition of
themicrobewastaken asM|C,

CONCLUSION

All synthesized pyrazolederivatives showed very
high antimicrobid activity inboth discdiffus on method
(ADDT), and microdilution one (MIC). Many com-
poundsexhibited antibacterid activity, against Gram—
vebacteriahigher than that of the standard drug, in par-
ticular the pyrano derivatives of pyrazole. Most of the
synthesized compounds showed a so high antifungal
activity when compared with that of the standard anti-
fungd drug. Again, most compounds, inMICsvalues,
indicatehigh antibacterid and antifungd activitieswhen
compared with the corresponding reference drug.
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