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ABSTRACT

A series of novel N'-[(aryl)methylene]-5-substititeH-pyrazole-3-carbohydrazidéerivatives were synthesized by
the reaction of substituted pyrazole carbohydrazidin functionalized aromatic aldehydes. The conmpisuwere
characterised using IR'H NMR and mass spectral. All the newly synthesieemipounds were tested for
antimicrobial (Staphylococcus aureus CIP 4.83, RBesnonas aeruginosa CIP 82-118, Bacillus subitili® GR-62)
and antifungal (Candida albicas CIP 48.72) activity
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INTRODUCTION

Antibacterial and antifungal activities of the az®hre most widely studied and some of them agériical practice
as antimicrobial agents. However, the azole resistrains led to develop a new antimicrobial coomuts. In
particular pyrazole derivatives are extensivelydid and used as antimicrobial agents [1-7]. Pyeaz® an
important class of heterocyclic compound and mamgazole derivatives are reported to have the bepatdtrum of
biological activities, such as anti-inflammatory9 antifungal [10], herbicidal [11], insecticidfl?], antitumor,
anti-HCV [13], and antiviral activities [14]. Pyrale derivatives also acting as antiangiogenic ag¢hb], A3
adenosine receptor antogonists [16], neuropeptidd M¥eceptor antagonists [17], kinase inhibitor firatment of
type 2 diabetes, hyperlipidemia, obesity [18], ahdombopiotinmimetics [19]. Recentely urea derivas of
pyrazole have been reported as potent inhibitops38fkinase [20].

Hydrazides, carbohydrazides and similar compounglsvall known as useful building blocks for the thesis of a
variety of heterocyclic rings. A large number otdrecyclic carbohydrazides and their derivatives r@ported to
exhibit significant biological activites [21,22] dnthe carbohydrazide function represents an impbrta
pharmacophoric group in several classes of thetayadly useful substances [23-26].

Based on the above mentioned research resultsgdhk of this study is to synthesize some novel myles
derivatives carrying aryl ring system, by condegsBisubstituted-1H-pyrazole-3-carbohydrazide witfiecent
functionalized aromatic aldehydes. The synthesth®tompounds was illustrated in Scheme 1.
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EXPERIMENTAL SECTION

Thin-layer chromatography (TLC) was carried outSilica Gel 60 F254 plates (Merck KGaA). 1H NMR sjpac
were recorded on a Bruker Avance 300 (300 MHz) speweter, using DMSO as solvent and tetramethyisila
(TMS) as internal standard. Melting points wereedsined on a Bichi Melting Point B-545 capillappparatus
and are uncorrected. IR spectra were recordedamitiR spectrophotometer VERTEX 70 FT-IR (Bruker iCgjt
The mass spectrum were obtained on a APl 3200 SIN\ system.

RESULTSAND DISCUSSTION

1. Chemistry

Synthesis of N’-[(aryl)methylene]-5-substituted-pifrazole-3-carbohydrazide3)( is outlined in Scheme 1.
Starting compounds, ethyl 3-substituted-1H-pyraot@arboxylate 1) were readily prepared by the reaction of
ehtyl-2,4-dioxo-4-substituted-butanoat8),( which can be obtained from commercially avaialdcetone or
acetephenoned) and diethyl oxalate, with hydrazine in the presenf sulfiric acid at room temperature [27]. The
reaction of ethyl 3-substituted-1H-pyrazole-5-canydate (1) with hydrazine hydrate in ethanol affordded 3-
substituted-1H-pyrazole-5-carbohydrazid@), ( compounds J) were obtained by condensing oR) (with
functionaliezd aromatic aldehydes at reflux in etilgo produce the desired of N'-[(aryl)methylerfiefubstituted-
1H-pyrazole-3-carbohydrazid8)( in good yields . The structure of these stabi@ eristalline compounds was fully
characterized by usual methods (fR-NMR and mass spectroscopy). Thus, for exanfugR=CH,; Ar= p-
N(CHs,),-C¢Hs), obtained as yellow crystal, gave a [M+H]-ion bedm/z272.3 in the ESI-MS, in the accord with
the molecular formula £H1;NsO. The carbonyl group absorptions in hydrazide tyoieere observed in the 1648
cm? in IR spectra and NH and NHbands in CONHNK were observed in the 3233 ¢nand 3300-3230 cth
regions, respectively. TH&l NMR spectra indicated the chemical shift of the N the pyrazole ai = 12.999 ppm

in the form of singlet peak. another NH proton lie tCONH appeared at= 11.236 ppm in the form of singlet
peack. The chemical shift of the N=CH appeareii=aB.306 ppm in the form of singlet peack. Tertho-aromatic
protons signals in 4-dimethylaminophenyl moiety egmed at the range 6f= 7.450 and 7.477 ppm, twoeta-
aromatic protons signals appeared at the range=dd.65 and 6.83 ppm. The singlet appeared-a6.445 ppm are
constitent with the proton in pyrazole moiety. Tdieglet appeared at= 2.937 ppm are constitent with the protons
in N(CHg),. A singlet signal appeared@t 2.258 ppm are consistent with the protons in.CH

General procedurefor the preparation of 3-substituted-1H-pyrazole-4-car bohydrazides (2) :

To a stirred solution of 1 mmol of the 3-substitlseH-pyrazole-4-carboxylatel) in ethanol (10 ml), 2 ml of 80%
hydrazine monohydrate was added. The reaction neixttas maintained under reflux for 5-8 hours, uhtiC
indicated the end of reaction. After this time, tieaction mixture was poured on ice and the saliuinéd was
collected by filtration, washed with cold water aedrystallized from ethanol.

5-methyl-1H-pyrazole-3-carbohydrazide (2a) :

Yield 51% (solid) ; M.p. 157-15€; IR (KBr, v(cm-1)) : 3269 — 3461 (NH, NA| 1634 (C=0); 1H-NMR (300
MHz, DMSO-g;, 8(ppm)): & = 2.206 (s,3H, —CH3), 4.321 (s, 2H, -NH6.344 (s, 1H, Pz-H), 9.169 (s, 1H, CO-
NH), 12.823 (s, Pz-NH). MS: m/z = 141.4 (MM

5-phenyl-1H-pyrazole-3-carbohydrazide (2b):

Yield 66% (solid), M.p. 157-15€; IR (KBr, v(cm-1)) : 3331 — 3207 (NH, N} 1631 (C=0); 1H-NMR (300
MHz, ds-DMSO 6(ppm)): & = 4.445 (s, 2H, NH2), 7.106 (s, 1H, Pz-H), 7.325455 (m, 3H, ArH), 7.733, 7.757
(d, 2H, ArH), 9.492 (s, 1H, CO-NH), 13.586 (s, B£-NH).1565, 955,745 ; MS: m/z = 203.3 (M)H

General procedurefor the preparation of N'-[(aryl)methylene]-1H-pyrazole-4-car bohydrazides (3) :

To a solution of derivative2) (1 mmol) in 10 ml of ethanol, it was added anigmlar amount of the appropriate
benzaldehyde derivative in the presence of acetit ahe mixture was maintained under reflux fam,2until TLC
indicated the end of reaction. Then, the reacti@xture was poured in cold water, and the precipifarmed was
filtered out washed with ethanol and recrystallifeadn Methanol/DMF.

N’-benzylidene-5-methyl-1H-pyrazole-3-carbohydragi{Ba) :

Yield 62% (solid), M.p. 243-248; IR (KBr, v(cm-1)) : 3229 (NH), 1656 (C=0), 1608, 1407, 136823, 839 ;
1H-NMR (300 MHz, DMSO-¢ 6(ppm)): 6 = 2.274 (s,3H, —CH3), 6.488 (s, 1H, Pz-H), 7.4%0673 (m, 5H, ArH),
8.478 (s, 1H, CO-NH), 11.588 (s, 1H, N=C-H) 13.@361H, Pz-NH) ; MS: m/z = 229.3 (M}
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Scheme 1: General procedure for the synthesis of pyrazole derivatives

N’-(4-methoxybenzylidene)-5-methyl-1H-pyrazole-3rbahydrazide (3b)

Yield 78 % (solid), M.p. 260-26€; IR (KBr, v(cm-1)) : 3214 (NH), 1651(C=0), 1605, 1552, 140374, 1036,
834 ; 1H-NMR (300 MHz, DMSO-5(ppm)): & = 2.268 (s,3H, —CH3), 3.780 (s, 3H, -OfH5.470 (s, 1H, Pz-
H), 6.972, 7.002 (d, 2H, ArH), 7.585, 7.617 (d, 24H), 8.405 (s, 1H, -NH), 11.434 (s, 1H, N=C-H}.046 (s,
1H, Pz-NH) ; MS: m/z = 259.2 (M-BL.

N’-(4-(dimethylamino) benzylidene)-5-methyl-1H-pyzale-3-carbohydrazide (3c) :

Yield 81% (solid), M.p. 259-26C; IR (KBr, v(cm-1)) : 3233 (NH), 1648 (C=0), 1602, 1525, 144508, 1063,
845 ; 1H-NMR (300 MHz, DMSO-é(ppm)): & = 2.258 (s,3H, —CH3), 2.937 (s, 6H, —N(§416.445 (s, 1H, Pz-
H), 6.705, 6.731 (d, ArH), 7.450, 7.477 (d, 2H, Ari8.306 (s, 1H, CO-NH), 11.236 (s, 1H, N=C-H),999 (s, 1H,
Pz-NH) ; MS: m/z = 272.3 (M-B.

N’-(4-nitrobenzylidene)-5-methyl-1H-pyrazole-3-cashydrazide (3d):

Yield 84% (solid), M.p. 283-28E; IR (KBr, v(cm-1)) : 3320 (NH), 1681 (C=0), 1512, 1406, 10227 ; 1H-NMR
(300 MHz, ¢-DMSOQ, 3(ppm)): & = 2.282 (s,3H, —CH3), 6.445 (s, 1H, Pz-H), 7.88928 (d, 2H, ArH), 8.260,
8.290 (d, 2H, ArH), 8.585 (s, 1H, -N=CH), 11. 923 {H, -CO-NH), 13.133 (s, 1H, Pz-NH) ; MS: m/z A2l (M-
H").

N’-(2-chlorobenzylidene)-5-methyl-1H-pyrazole-3-d¢arhydrazide (3e):

Yield 78% (solid), M.p. 273-278; IR (KBr, v(cm-1)) : 3182 (NH), 1665 (C=0), 1552, 1441, 136824, 825 ; 1H-
NMR (300 MHz, ¢-DMSO &(ppm)): & = 2.278 (s,3H, —CH3), 6.498 (s, 1H, Pz-H), 7.391510 (m, 3H, ArH),
7.961, 7.992 (d, 2H, ArH), 8.907 (s, 1H, -N=CH),. BP4 (s, 1H, -CO-NH), 13.094 (s, 1H, Pz-NH) ; Mf/z =
263.1 (M-H).
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N’-(2,4-dichlorobenzylidene)-5-methyl-1H-pyrazoleearbohydrazide (3f):

Yield 95% (solid), M.p. 258-26C; IR (KBr, v(cm-1)) : 3326 (NH), 11684 (C=0), 1584, 1529, 146407, 1023,
820 ; 1H-NMR (300 MHz, gDMSO §(ppm)):8 = 2.277 (s, 3H, —CH3), 6.498 (s, 1H, Pz-H), 7.47%09 (dd, 1H,
ArH), 7.678, 7.685 (d, 1H, ArH), 7.963, 7.991 (d,1ArH), 8.866 (s, 1H, -N=CH), 11. 986 (s, 1H, -Q®4),
13.106 (s, 1H, Pz-NH) ; MS: m/z = 297.1 (M)H

N’-(5-bromo-2-hydroxybenzylidene)-5-methyl-1H-pyrae-3-carbohydrazide (39g) :

Yield 63% (solid), M.p. 254-25€; IR (KBr, v(cm-1)) : 3314 (NH), 1692 (C=0), 1533, 1476, 138411, 819 ; 1H-
NMR (300 MHz, ¢-DMSO &(ppm)): & = 2.278 (s,3H, —CH3), 6.503 (s, 1H, OH), 6.506L, Pz-H), 6.856, 6.886
(d, 1H, ArH), 7.374 - 7.412 (dd, 1H, ArH), 7.657685 (d, 1H, ArH), 8.614 (s, 1H, -N=CH), 11. 3% {H, -CO-

NH), 13.128 (s, 1H, Pz-NH) ; MS: m/z = 323,2 (M)H

N’-[(furan-2-yl) methylene]-5-methyl-1H-pyrazole-8arbohydrazide (3h):

Yield 73% (solid), M.p. 272-27€; IR (KBr, v(cm-1)) : 3224 (NH), 1652 (C=0), 1545, 1480, 141021, 802 ;
1H-NMR (300 MHz, ¢-DMSO §(ppm)): & = 2.269 (s,3H, —CH3), 6.467 (s, 1H, Pz-H), 6.596.608 (m, 1H,
FurH), 6.826 — 6.837 (d, 1H, FurH 7.800 — 7.8031(d, FurH) 8.367 (s, 1H, -N=CH), 11.592 (s, 1H, -G@),
13.059 (s, 1H, Pz-NH) ; MS: m/z = 219.3 (M)H

N’-benzylidene-5-phenyl-1H-pyrazole-3-carbohydragiBi) :

Yield 70% (solid), M.p. 202-20€; IR (KBr, v(cm-1)) : 3250 (NH), 1644 (C=0), 1557, 1254, 9537 8 1H-NMR
(300 MHz, ¢-DMSO 3d(ppm)): & = 7.125 (s, 1H, Pz-H), 7.515 — 8.426 (m, 10H, ArB@¥78 (s, 1H, N=CH),
10.847 (s, 1H, -CON-H), 13.016 (s, 1H, Pz-NM)S: m/z = 291.1 (M-H)).

N’-(4-methoxybenzylidene)-5-phenyl-1H-pyrazole-3rbahydrazide(3)):

Yield 82% (solid), M.p. 276-278; IR (KBr, v(cm-1)) : 3214 (NH), 1656 (C=0), 1603, 1564, 151406 ; 1H-
NMR (300 MHz, ¢-DMSQ 3(ppm)): & = 3.794 (s,3H, —OCH3), 6.996, 7.025 (d, 2H, ArAY99(s, 1H, Pz-H),
7.364 - 7.465 (m, 3H, ArH), 7.631, 7.658 (d, 2HHAr7.803, 7.827 (d, 2H, ArH), 8.439 (s, 1H, -CON-#1.570,
11.741 (d, 1H, N=C-H), 13.778 (s, 1H, Pz-NH), 8MS: m/z = 259.2 (M-H).

N’-(4-dimethylaminobenzylidene)-5-phenyl-1H-pyrazeB-carbohydrazide (3k):

Yield 78% (solid), M.p. 262-26€; IR (KBr,v(cm-1)) : 3219 (NH), 1648 (C=0), 1596, 1525, 12897 ; 1H-NMR
(300 MHz, ¢-DMSO &(ppm)): & = 2.958 (s,3H, -N(CH3), 6.728 (s, 1H, Pz-H), 7.162 — 8.356 (m, 9H, ArH),
8.356 (s, 1H, N=CH), 11.357 (s, 1H, -CON-H), 13.71821H, -N-H) ; MS: m/z = 334.5 (M-}

N’-(4-nitrobenzylidene)-5-phenyl-1H-pyrazole-3-cashydrazide (3I):

Yield 72% (solid), M.p. 288-29C; IR (KBr, v(cm-1)) : 3225 (NH), 1669(C=0) 1510, 1468, 12408 82H-NMR
(300 MHz, @-DMSO §(ppm)): & = 7.237 (s, 1H, Pz-H), 7.386 — 8.306 (m, 9H, Ar8i§36 (s, 1H, N=CH), 12.047
(s, 1H, -CON-H), 13.839 (s, 1H, Pz-NH) ;MS: m/z 362 (M-H').

N’-(2-chlorobenzylidene)-5-phenyl-1H-pyrazole-3-davhydrazide (3m):
Yield 89% (solid), M.p. 230-23€; IR (KBr, v(cm-1)) : 3145 (NH), 1643 (C=0), 1556, 1468, 1428/, 829 ; 1H-
NMR (300 MHz, ¢-DMSO §(ppm)): 6 = 7.219 (s, 1H, Pz-H), 7.382 — 8.027 (m, 9H, Ar8ig55 (s, 1H, N=CH),
12.052 (s, 1H, -CON-H), 13.809 (s, 1H, Pz-NH) ;:M8z = 325.3 (M-H).

N’-(2,4-dichlorobenzylidene)-5-phenyl-1H-pyrazoleearbohydrazide (3n):

Yield 62% (solid), M.p. 234-23€; IR (KBr, v(cm-1)) : 3182 (NH), 1657 (C=0), 1586, 154369, 1249, 833 ; 1H-
NMR (300 MHz, ¢-DMSO §(ppm)): & = 7.218 (s, 1H, Pz-H), 7.383 — 8.041 (m, 8H, Ar8lg13 (s, 1H, N=CH),
12.110 (s, 1H, -CON-H), 13.813 (s, 1H, Pz-NH) ;:M8z = 360.9 (M-H).

N’-(5-bromo-2-hydroxybenzylidene)-5-phenyl-1H-pyr@e-3-carbohydrazide (30) :

Yield 91% (solid), M.p. 287-28€; IR (KBr, v(cm-1)) : 3205 (NH), 1664 (C=0), 1615, 1447, 12891, 628 ; 1H-
NMR (300 MHz, ¢-DMSO 3(ppm)):6 = 6.872 (s, 1H, OH), 7.223 (s, 1H, PzH),7.38184@.(m, 8H, ArH), 8.674
(s, 1H, N=CH), 12.144 (s, 1H, -CON-H), 13.8381(d, Pz-NH) ; MS: m/z = 386.2 (M-

N’-(furan-2-ylmethylene)-5-phenyl-1H-pyrazole-3-chohydrazide (3p):

Yield 85% (solid), M.p. 207-20€; IR (KBr, v(cm-1)) : 3276 (NH), 1681 (C=0), 1611, 1580, 158262, 1024,
811 ; 1H-NMR (300 MHz, ¢DMSO &(ppm)): & = 6.609 - 6.654 (m, 1H, FurH), 6.871 (s, 1H, PZH)36 — 7.825
(m, 7H, ArH, FurH), 8.417 (s, 1H, N=CH), 11.717 181, -CON-H), 13.767 (s, 1H, Pz-NH) ; MS: m/z =128 (M-
H").
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2. Biological Activity

The compounds described in this manus@gp were first testedn vitro for their activity against three bacterial
strains Gataphylococcus aureus CIP 4.83, Pseudomonas asmiCIP 82-118 and Bacillus subtilis CIP 52162
and against fungal strainsC@ndida albicans CIP 48.F2Tetracyclinand Fluconazole were used as control drugs.
The activities were determined by the agar diffusiechnique as previously described [28]. 18 mLMVuiiler-
Hinton agar medium were poured into petri dishea éisst layer, a suspension of each test bactevias diluted
with an appropriate volume of Muller-Hinton agaedium to contain about 1EFU/ml and 8 mL of it was poured
on of the first layer of each petri dish. The pelishes were kept 15 min at room temperature aed #i 4°C.
Cylindrical cavities were punched in the agar vdtluitable device. 60 pl volume with concentraomg/ml of
each compound reconstituted in the DMSO was loadi@dthe cavities prepared in the agar. All thetgdawere
incubated at 37 °C for 24h in case of bateria dtet 48h in case of fungi at 25 °C.

In pharmacological term, all these products, witfecent ring system, were found to be inactive wieempared
with the CMI of the standard. We can thus conclilndg introduction of different aryl ring system N position of
5-substituted-1H-pyrazole-3-carbohydrazide hasangtimpact on the antibacterial activity. Extensamtiviral and
antitumour activities are under study and will bparted in due course.

CONCLUSION

The Main focus of this research work was to syn#teescharacterize of the newly synthesized pyrazole
carbohydrazide derivatives, structures of syntleesizompounds were confirmed by means of theitRNMR

and mass spectral. The preliminamyvitro test results of these compounds were negativessighe three studied
microorganisms such &taphylococcus aureus CIP 4.83, Pseudomonas aesai€IP 82-118, Bacillus subtilis
CIP 52-62 and Candida albicas CIP 48.72.
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