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Novel 4-(substituted) pyrazolyl 5,6-dipyridylpyridazin-3(2H)-ones likely to
possess antihypertensive and anti-inflammatorqctivities
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ABSTRACT

Cyclocondensation of pyridilmonohydrazone and ethyl acetoacetate in refluxing sodium ethoxide/ethanol solution
afforded 4-acetyl-5,6-dipyridylpyridazin-3(2H)-one 3 which on reaction with diethyl oxalate in refluxing sodium
ethoxide/ethanol mixture gave ethyl 2,4-dioxo-4- (3-oxo-5,6- dipyridyl -2,3-dihydropyridazin4-yl) butanoate 4. While
on reaction of butanoate 4 with hydrazine hydrate in refluxing ethanol afforded ethyl 5-(3-oxo -5,6-dipyridyl
-2,3-dihydro pyridazin 4-yl)-1H-pyrazole-3-carboxylate 5. Reaction of the ester 4 with hydrazine hydratein refluxing
ethanol gave the acid hydrazide 6 .Hydrazide derivative 6 was considered as intermediate for synthesis different
heter ocyclic moieties attached to pyridazinones nucleus such as pyrazol es ,oxadiazol es,amino pyrazolones and methyl
pyrazolone derivatives 12, 13,14 and 16 . The structure of all newly synthesized was confirmed from analytical and
spectral data.

Keywords: Pyridil— pyridimonohydrazone - pyridazine — pyrbezepyrazolone- oxadiazole- antihypertensive- anti-
inflammatory.

INTRODUCTION

In continuation to our previous studf€8on pyridylpyridazinone and pyrazole derivativesaated with various five
and six membered heterocycles and the considepaditagical activity of each pyridazinone pyrazoleisties. .

It has been reported that pyridazinones are cormideas antihypertensive, anticancer, and H-IVviigs®.
Pyridazinones are platelet aggregation inhibiémd enhance phagocytes of leukocytes. On the btirat pyrazoles
were reported to possess antipyretic, antipsyclastit antiplatelet aggregation, herbicidal and asl foolorantsn
dyestuff§®. Also pyrazoles show analgesic, antinociceptivivitg ). They are also used as drugs for treatment of
pancytopenia, thrombocytopenia and erythrog@nidn addition it was reported that incorporatidrpgrazole with
other heterocyclic moieties enhances the antisimfteatory activity”’ as they have a fewer gastric side effect in drugs
used for rheumatic paints . This promoted us tétmsize of some new pyridazinones attached to plgaterivatives
through cyclocondensation of pyridimonohydrazond ethyl acetoacetate in refluxing sodium ethoxittefieol
solutionlikely to possesantihypertensive and anti-inflammatory activities.

In the present work 3-acetyl-4,5dipyridylpyridaZl(2H)-one 3 was prepared via the reaction of pyridilmono
hydrazone with ethyl acetoacetate in the presehsedium ethoxide/ ethanol solution which on reattivith diethyl
oxalate in refluxing sodium ethoxide/ ethdfdmixture afforded ethyl 2,4-dioxo-4-(3-ox0-5,6- dijuyl-2,3-
dihydro pyridazin -4-yl) butanoate The structure of was confirmed from its correct analytical and $p@data. IR
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spectrum of4 showed absorption bands at 3300(NH), 3105(Ar-HY22910(C-H aliphatic), 1715(C=0 ester),
1670, 1665(2C=0) and 1640(C=NHNMR spectrum of4 showed signals a =1.2(t, 3H, CH-CHjs) 4.0(q, 2H,
CH,-CHz), 5.5(s, 2H, CH), 7.0(s, 1H, NH) and 7.3-7.8(m, 8H aromatic pnstp

One of the most common methods for pyrazole syighess the reaction of 1, 3-diketones with hydraeZigdrate or
its mono substituted derivatives. Thus, the reaatiothe butanoaté with hydrazine hydrate (1:1 mole) in refluxing
ethanof***? afforded ethyl-5-(3-0x0-5,6- dipyridyl -2,3-dihyaisyridazin-4-yl)-H-pyrazole-3-carboxylats.

Hydrazide derivatives were reported to exhibiteli&nt biological activity, analgesic and anti-inflimatory activity.
Hence it was thought of interest in merging of bpyhidazinones and acetic acid hydrazide moietiag emhance the
drug activity. From this point of view, the objeaiof the present work is to prepare new hydradiel@vative as
intermediate for synthesis different heterocyclioigties attached to pyridazinones nucleus. Thustieaof the
butanoate 4 with hydrazine hydrate (1:2 moles) in refluxinghatol gave -(3-oxo-5,6-dipyridyl-2,3-
dihydropyridazin-4-yl)-H-pyrazole-3- carbohydrazideas shown irScheme 1.
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IR spectrum of5 showed absorption bands at 3300, 3280(NH), 1726(@ster), 1655(C=0) and 1640(C=N).
"H-NMR spectrum of5 showed signals ai = 1.4(t, 3H, CH-CH3) ,4.5(q, 2H,_CH-CH,), 6.0(s,1H,CH-pyrazole)
,6.7(s, 1H, NH), 7.4-7.8 (m, 10H aromatic protoasyl 11.0(s, 1H, NH pyrazole). While IR spectruntahowed
absorption bands at 3330, 3290(NH), 1675, 1660(2Cw@ 1445 (C=N):H-NMR spectrum o6 showed signals &t
=4.1(s, 2H, NH), 6.2(s, 1H, CH-pyrazole), 7.1(s, 1H, NH), 7.5{m98H aromatic protons), 10.8(s, 1H, NH, CONH)
and 12.6(s, 1H, NH pyrazole).Elemental analysisvgtbsatisfied results for compourland6.

Acid chlorides are considered very active interratlin organic chemistry to achieve transformationew function
groups so; we aimed to synthesis of acetic acitvatire 7 via hydrolysis of estérwith alkaline KOH to give the
corresponding acid@ which upon reaction with POgCgave the acid chlorid® The structure of each acid and acid
chloride 7 and 8 was established from their correct analytical apdctral data. IR spectra, the ag@idhowed
absorption bands at 3350, 3255(NH) 2910, 2905(digtatic), 1670(C=0), 1660(C=0) and 1640(C=N), wHIR of
the acid chloride 8 showed absorption bands at 3250(NH), 3115(Ar-H31® 2915(C-H aliphatic),
1725(C=0),1660(C=0) and 1615(C=N).
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The synthesis of novel benzimidazole derivativemai@s a main focus of medical research. Recentradisens
suggest that substituted benzimidazoles and hgteioare possess potential actiifywith lower toxicities in the
antihypertensive activity approadkeaction of the acid chloridgwith o-phenylenediamiria refluxing DMF in the
presence of KCQyielded 4-(5-(1H-benzo[d] imidazol-2-yl) -1H-pymlz-3-yl) -5,6-dipyridyl pyridazin -3(2H)-one
9. The structure of benzimidazBlwas confirmed from its analytical and spectralagd#R® spectrum 09 showed
absorption bands at 3340, 3115(NH), 1690(C=0) &85 tn' (C=N).'HNMR spectrum 0B showed signals &=
5.3(s, 1H, CH pyrazole), 6.3(s, 1H, NH), 7.4-7.812lH aromatic protons), 11.3(s, 1H, NH benzimidaaaold 12.5 (s,
1H, NH pyrazole).

The amided.0a-cwere prepared via the reaction of acid chloBdeith primary amines namely, aniline, p-toluidine
and anisidine in the presence of DMF containingC®&™" afforded the corresponding 5-(3-0x0-5,6-
diphenyl-2,3-dihydropyridazin-4-yl)- N-P-ArylH-pyrazole-3-carboxamide derivativé8a-cas shown irscheme 2

The structure df0a-cwas established from their correct analytical apdctral data. IR spectrum b0a showed
absorption bands at 3330(NH), 1675(C=0) and 1640NB). *H-NMR spectrum oflOcshowed signals &= 3.1(s,
3H, CH3), 5.1(s, 1H, CH pyrazole), 7.0(s, 1H, NA%-8.1(m, 12H aromatic protons),10.2(s, 1H, NH dehiand
12.8(s, 1H, NH pyrazole).

Hydrazoneslla-c were prepared via the reaction of the acid hydeagi with appropriate aldehydes namely,
benzaldehyde, p-chlorobenzaldehyde and p-nitrobeeizgde in refluxing ethanol/acetic acid mixttte. The
structure ofLl1a-cwas confirmed from their correct analytical anédcpal data, IR spectrum @flashowed bands at
3350, 3115(NH), 1670(C=0) and1645t(&=N). While'H-NMR spectrum ofl1cshowed signals atd = 6.1(s, 1H,
CH pyrazole), 7.0(s, 1H, NH), 7.5-8.1 (m, 12H artimprotons), 10.5(s, 1H,CH=N), 11.2(s, 1H, NH ae)idnd 12.2
(s, 1H, NH pyrazole).
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In this study, when carboxylic acid hydraziéleas refluxed with acetyl acetdifé in ethanol containing KOH gave
4-(5-(3,5-dimethyl-1H-pyrazole-1-carbonyl) -1H- pyol -3-yl) -5,6-diphenylpyridazin-3(2H)-ori&. The structure
of 12 was confirmed from its correct analytical data, liR spectrum which, showed absorption bands a0,330
3268(NH), 1665(C=0) and 16452rC=N). Also,"H-NMR spectrum ofL.2 showed signals &= 2.3 (s, 3H, Ch),
2.5 (s, 3H, CH) 6.3(s, 1H, CH pyrazole), 7.0(s, 1H, NH), 7.4-m8@H aromatic protons) and 13.8(s, 1H, NH
proton).

Reaction of the acid hydrazidg with carbon disulphide in ethanol containing KOHraom temperature gave
potassium dithiocabazate derivative which undergolative dehydrosulphorization via refluxing theacdon
mixture for 12 hours to give 5,6-dipyridyl -4-[5-&ulfanyl-1,3,4-oxadiazol-2-yl)-1H -pyrazol-3-yl]
pyridazin-3(2H)-ond 3. The structure of 1,3,4-oxadiazd@was confirmed from its correct analytical data @sdR
spectrum which, showed absorption bands at 3330 82H), 1690(C=0) and 1645¢hiC=N) .

Similarly 4-{5-[(5-amino-3-0x0-2,3-dihydro-1H-pyrak1-yl)carbonyl] -5,6-diphenyl pyridazin - 3(2Hpe 14 was
obtained via the reaction of the carboxylic acidifagide6 with ethyl cyanoacetaf@in ethanol containing KOH
under reflux . The structure a4 was confirmed from its correct analytical data, IR spectrum which showed
absorption bands at 3281, 3268(NH), 1715(C=0 est6§0(C=0) and 1645ch{C=N). Also,"HNMR spectrum of
14 showed signals ab = 4.1(s,1H,CH pyrazolone),5.2(s, 2H, BH6.3(s, 1H, CH pyrazole), 7.0(s, 1H, NH),
7.4-7.8(m, 8H aromatic protons) and 13.2 (s, 1H,pvéton).

On the other hand, reaction of carboxylic acid hyétte6 with ethyl acetoacetdt® in ethanol containing NaOH
under reflux followed by neutralization with dil.HHC gave(E) -ethyl3-(2-(5-(3-0x0-5,6-dipyridyl-2,3-
dihydropyridazin -4-yl)-1H-pyrazole-3carbonyl) hgdino)butanoatks. The structure oi5 was confirmed from its
correct analytical data, its IR spectrum which sadwabsorption bands at 3320, 3110, 3270 (NH), 1726(ester),
1690(C=0) and 1640 c¢h{(C=N). Also,"HNMR spectrum ofL5 showed signals & = 1.2 (t, 3H, CHCH3), 1.9(s,
CHs), 2.6(s, 3H, CH2), 4.1(q, 2H, GBHy), 7.0(s, 1H, NH), 7.4-7.8(m, 8H aromatic protorif).1(s, 1H, CONH) and
13.0(s, 1H, NH proton).

Cyclization of ethoxycarbonyl hydrazofbin aqueous NaOH afforded the corresponding 4-(B¥€8hyl-5-oxo- 4,5-
dihydro-1H-pyrazole-1-carbonyl)-1H-pyrazo-3-yl) 6&liphenyl pyridazin-3(2H)-ori& The structure ofl6 was
confirmed from its correct analytical data, its $Rectrum which showed absorption bands at 33305(8l4),

1675(C=0) and 1655ch{C=N). Also,"HNMR spectrum of.6 showed signals &= 2.3(s, 3H, Ch), 3.5(s, 2H, CH

pyrazolone), 6.1(s, 1H, CH pyrazole), 8.1(s, 1H,)NH4-7.8(m, 8H aromatic protons) and 11.5(s, MIH, proton)

Benzoylation of the acid hydraziéevas succeeded via its reaction with benzoyl ctéoim refluxing pyridine to give
N-benzoyl-5-(3-0x0-5,6- dipyridyl- 2,3- dihydropyazin- 4-yl)-1H-pyrazole-3-carbohydrazid& which under
cyclocondensation in the presence @Ofin fluxing dry xylene afforded 5,6-dipyridyl-4-(&-phenyl-1,3,4-
oxadiazol-2-yl) -1H-pyrazol-3-yl)pyridazin- 3(2H)e 18 as shown itscheme 3.The structure of7was confirmed
from its correct analytical data, its IR spectrumiatr showed absorption bands at 3281, 3268 (NHFHQ®=0) and
1645cnt (C=N). Also, '"HNMR spectrum ofl7 showed signals & = 6.3(s, 1H, CH pyrazole), 7.1(s, 1H, NH),
7.4-7.8(m, 13H aromatic protons) and 13.0(s, 1H,p¥éton).

453



Amal F. Seliem Der Pharma Chemica, 2016, 8 (19):450-457

Ar
N7 Ar
|
HN | N
! =N
5 N‘N\ % Iy
H 07 s
13
Acetyl acetone CS, / KOH
Ar Ar Ar o
Ar Ar
r;l/ | N7 Ethyl r;l/
HN H  A‘CHO pN | cyanoacetate U
i NHN I — NHNH, ——> N
o w0\ A A\ NH,
N © N\N N
H 0 N 0 N 0
11(a-c) 6 14
Benzoyl chloride Ethyl acetoactate
Ar
N7 Ar
|
HN | CHs
i \ NHN
0] N\N CH,COOEt
H O
15
P,Os5 / Xylene NaOH

Ar = Pyridyl

Ar =

le) a- CgHs
b-p-Cl-CeH4
C-p-N02-06H4

Scheme 3

454



Amal F. Seliem Der Pharma Chemica, 2016, 8 (19):450-457

Table 1: Characterization and physical data of thenewly synthesized pyridazinones

Ser. | Yield (%) | M. p. CC)/ I\ﬂgmzlr;nvtélta/ AnaéI;YSis % cﬂculated/ fﬁund
o | 70 | s | Chdlo. | eidS T a2 | 225
5 65 135 aass” | eioo | 410 | »100
6 68 295 Ot | ovms | ami | aeea
9 70 285 ooy | eeso | aes | suos

wa| w2 | 22 | | 875 | 387 | 2250

0b| 74 245 G | eess | aae | 2ioa

oo | 1|2 | O™ | S | 4o | oror

1la 66 276 CZZT;%%OZ gjﬁgg g:gg gﬁg

11b| 68 255 | PN | ooss | sas | aos
1e| 7 287 “res | o014 | 33 | 2ara

12 65 198 i | eore | a1 | 2ee
13 66 282 | S | 2ava | 5e8 | saed
AEEERE SRR
16 66 285 o, | 004 | 365 | 2ed0
SRR

MATERIALS AND METHODS

All melting points were uncorrected. IR spectraavereasured in KBr on a Briuker FT-IR ISS 25 spetinbgpmeter
(Vmax in cmi®). *H-NMR spectra (DMSO-gland CDC}) were carried out on a Bruker Avance 300 MHz sjeaeter
using TMS as internal reference (chemical shifts, ippm).

4-Acetyl-5,6-dipyridylpyridazin-3(2H)-one 3:

A mixture of sodium ethoxide solution (0.02 mol8)46 gm of sodium in 20ml ethanol) and pyridiimopdtazone
(0.02 mole), the reaction mixture was refluxed3dr, and then was left at room temperature ovetnie solution
was neutralized with ice-cold dil HCI. Then the e was extracted with diethyl ether and the oigtayer was
collected, washed with water, dried and crystadlitem benzene

Ethyl 2,4-dioxo-4-(3-0x0-5,6-dipyridyl -2,3-dihydrgyridazin-4-yl) butanoate 4

To a mixture of sodium ethoxide solution (0.02 md@B46 gm of sodium in 20ml ethanol) and diethyhiate (0.02
mole), 4-Acetyl-5,6-dipyridylpyridazin-3(2H)-or80.02 mole) was added atd The reaction mixture was stirred at
0'C for 3-4h, and then was left at room temperatwermight. The solution was neutralized with iceecdil HCI.
Then the mixture was extracted with diethyl etheda the organic layer was collected, washed witrewatried and
crystallized from ethanol.

Ethyl 5-(3-0x0-5,6- dipyridyl -2,3-dihydropyridazin-4-yl)-1H-pyrazole-3-carboxylate 5:

To a solution of4 (0.02 mole) in dichloroethane (20 ml) hydrazinaltage (0.02 mole) was added. The reaction
mixture was stirred at room temperature overnight then refluxed for 10h. The solvent was evapdrand the
solid obtained was crystallizes from ethanol.

5-(3-0x0-5,6- dipyridyl -2,3-dihydropyridazin-4-yl)-1H-pyrazole-3-carbohydrazide 6

To a solution o4 (0.02 mole) in absolute ethanol (50 ml) hydraziyerate (0.04 mole) was added a€0The
reaction mixture refluxed for 5h. The solid obtalnveas crystallizes from acetic acid.
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5-(3-0x0-5,6- dipyridyl -2,3-dihydropyridazin-4-yl)-1H-pyrazole-3-carboxylicacid 7

A mixture of esteb (0.02 mole) and 10% NaOH solution (20ml) waswedld for 2h ,then the reaction mixture was
cooled, acidified with conc. HCI . The resultindidowvas filtered washed with water, dried and cajisted from
ethanol.

5-(3-0x0-5,6- dipyridyl -2,3-dihydropyridazin-4-yl)-1H-pyrazole-3-carbonyl chloride 8:

A suspension of the acid(0.02 mole) and phosphorous oxychloride (20 mi3 vedluxed for 2h .The excess PQCI
was distilled under reduced pressure and the ralsy@liow fluid was poured onto ice-sodium carbersdlution. The
resulting solid was filtered washed with wateredrand crystallized from toluene.

4-(5-(1H-benzo[d]imidazol-2-yl)-1H-pyrazol-3-yl)-56-dipyridylpyridazin-3(2H) -one 9:

To a solution of the acid chlorid®(0.02 mole) in DMF (20 ml), o-phenylenediamineD@mole) and KCO; were
added. The reaction mixture refluxed for 24hs ttmoied. After dilution with water the slid precigied was filtered,
dried and crystallized from DMF.

5-(3-o0x0-5,6-dipyridyl-2,3-dihydropyridazin-4-yl)-N-P-Aryl-1 H-pyrazole-3-carboxamide derivatives 10a:c

To a solution of the acid chlorid@(0.02 mol) in 30 ml DMF containing40;, (0.02 mole) aromatic amines namely
aniline, p-toluidine and anisidine was added. Téaction mixture was heated under reflux for 5 argl then cooled
to room temperature. The separated solids weezdilt, dried and crystallized from ethanol.

(E)-N'-Benzylidene-3(3-ox0-5,6-dipyridyl-2,3-dihydopyridazin-4-yl)-1H-pyrazole-5-cabohydrazide

derivatives 11a-c:

To a solution of the acid hyrazi@0.01 mol) in 30 ml ethanol and few drops of acatid, (0.02 mole) of aromatic
aldehydes namely benzaldehyde, p-chlorobenzaldeaiydep-nitrobenzaldehyde was added. The reactiaturgi
was heated under reflux for 5 hrs, and then coolbé. separated solids were filtered, dried andtalyzed from
acetic acid.

4-(5-(3,5-Dimethyl-1H-pyrazole-1-carbonyl)-1H-pyrapl-3-yl)-5,6-dipyridyl pyridazin-3(2H)-one 12:

A mixture of hydrazidé ( 0.02 mole) and acetyl acetone (0.02 mole) iwigleacetic acid 10 ml and few drops of
DMF was stirred at room temperature overnight. Adiieution with water the solid precipitated walsdied, dried and
crystallized from acetic acid.

5,6-Dipyridyl-4-[5-(5-sulfanyl-1,3,4-oxadiazol-2-y)-1H-pyrazol-3-yl] pyridazin-3(2H)-one 13:

Carbon disulfide (2 ml) was added drop wise tocanciooled solution of KOH (2g) in ethanol (20 edntaining
the acid hydrazidé (0.02 mole), then the reaction mixture was stirratiroom temperature 2h . After dilution with
ethanol the solid precipitated was washed twicé eiher. To the solid obtained (1 g), 10% KOH (2Dwas added
then the reaction mixture was refluxed for 10 pled, acidified with conc. HCI. The resulting solidhs filtered
washed with water, dried and crystallized from DMF.

4-{5-[(5-Amino-3-o0x0-2,3-dihydro-1H-pyrazol-1-yl)cabonyl]-5,6-dipyridyl pyridazin-3(2H)-one 14:

A mixture of acid hyrazidé ( 0.02 mole) in 10% KOH solution (10 ml) and etkyanoacetate was refluxed in
ethanol (20ml) for 10h, then the reaction mixtur@sweooled, diluted with water and acidified witinc. HCI. The
resulting solid was filtered washed with wateredrand crystallized from ethanol.

(E)-Ethyl 3-(2-(5-(3-0x0-5,6- dipyridyl-2,3-dihydropyridazin-4-yl)-1H-pyrazole- 3-carbonyl) hydrazono)
butanoate 15:

A mixture of hydrazides (0.02 mole) and ethyl acetoacetate (10ml) wasixefl for 5h. The reaction mixture was
diluted with pet. ether (60-80) and the resultimtjdswas filtered washed with water, dried and talfized from
acetic acid .

4-(5-(3-Methyl-5-0x0-4,5-dihydro-1H-pyrazole-1-carlonyl)-1H-pyrazol-3-yl)-5,6dipyridyl -pyridazin-3 (2H)-
one 16:

A solution of estel5 (0.02 mole) on 2M NaOH (20ml) was refluxed for &hd then the reaction mixture was cooled,
acidified with conc. HCI. The resulting solid walsered washed with water, dried and crystallizexhf acetic acid.
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N-Benzoyl-5-(3-0x0-5,6-dipyridyl-2,3-dihydropyridazn-4-yl)-1H-pyrazole-3-carbohydrazide 17:

A mixture of hydrazides( 0.02 mole) and benzoyl chloride (0.02 mole) imigipe (20 ml) for 24h , then the
reaction mixture was cooled, diluted with water aagidified with dil. HCI. The resulting solid wéitered washed
with water, dried and crystallized from ethanol.

5,6-Dipyridyl -4-(5-(5-phenyl-1,3,4-oxadiazol-2-yR1H-pyrazol-3-yl)pyridazin-3(2H)-one 18 :

A mixture of compound7 (0.02 mole) in dry xylene (20 ml) and phosphorpastoxide (0.5g) was refluxed for
12h, then the reaction mixture was cooled, dilutétl water and neutralized with ammonia. The sséigarated was
filtered washed with water, dried and crystalliZexin acetic acid.

REFERENCES

[1] A. F. Seleim Der Pharma Chemica; ( 2013),5(3), 1-7.

[2] A. F. Seleim Der Pharma Chemica;( 2012), 4(3), 860-866.

[3] M. Kopp, J. Lancelot, P. Dallemagne and S. RaliHeter.Chem; (2001),38, 1045.

[4] E.Vinge and S.BjorkmarActa pharmacol.et toxicol.; (1986, 59, 165.

[5]1Y .S .R. Reddy,T.Sosamma mani, G .V .S. Ranmtan8aand B. Suresimdian J. pharma &ci.; (1999),61, 25.

[6] N .K. Satti, K .A. Suri and O. P. Sutidian Drugs; (1987),24(10), 492.

[7] D. Libermann, N. Rist, F. Grumback, S. Cals,Mbyeux and A. RouaixBull. Soc. Chim. France; (1958),687.
C.A; (1958, 52, 20147g.

[8]L.Brockunier, J. Guo, R. Liang, E. Parmee, Sgievan, G. Tria and Y. Xion¢2006),PCT/US 2005/025541 .
WO 014618 p. 26.

[9]M .M. Ismail and H .M. Mohamediannual Conference on Chemistry; (2004), 21.

[1L0]M. F.A.Yassin J.UItraChemistry ; (2008),(4), 271-278.

[11]M. Kamal El-Dean and A. Geied; Chem. Research ( S); ( 2005) 352,.

[12]H.Suzuli and N. Nonoyamd; Chem.Research (S); (1996), 244.

[13]M .S .K. Youssef, Kh. M. hassan, F. H., AttaldWl.S. Abbady;). Heter. Chem; (1984),21, 1565.

[14]A. A. El-sayed and F. A. Att&ull. Chem. Soc. Japan; (1973),46, 942.

[15]A. Weissberger and H.D. Portdr;Amer. Chem. Soc; (1944),66, 1849.

[16]R H. Wiely and P. WielyPyrazolones, Pyrazolidones and their Derivatives' Jon Wiely and sons, NY(1946),p.
132. 133.

[17]Rigo and D. Couturief]. Heter. Chem; (1985) 22, 925.

[18]F.A.YassinJournal of Microbiology and Antimicrobials; ( 2010) 2(7), 93-99.

457



