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ABSTRACT

2-((3-methyl-1-phenyl-1H-pyrazol-4-yl)methylene)hydrazinecarboxamide (FMP-SC) was prepared and its metal
chelates of Cu?*,Ni?*,Co®* with its adducts of aniline, o-toludine were prepared. The ligands and its chelates were
characterized by elemental analysis, Metal: ligand (M:L) stoichiometry, IR-electronic spectral studies and magnetic
properties. The compounds also were screened for their antimicrobial activity.

Keywords: 2-((3-methyl-1-phenyl-1H-pyrazol-4-yl) methylengydrazinecarboxamide (FMP-SC), Spectral studies,
Magnetic moment, Metal complexes, Antifungal ativi

INTRODUCTION

Number of 1-phenyl-2-pyrazolin-5-one derivativess Haeen studied for their metal complexation stuiy]f
Recently the thiosemicarbazone derivatives of 2afé8hyl-1-phenyl-1H-pyrazol-4-yl) methylene)
hydrazinecarboxamide (FMP-SC) have been prepaced @ur laboratory [5] and studied their metal coemption
properties. As the semicarbazones derivatives of(32rethyl-1-phenyl-1H-pyrazol-4-yl) methylene)
hydrazinecarboxamide [6-8] have been reported sofda their metal complexation . Hence, the present
communications comprised the work in connectiorhlite metal complexation study of (FMP-SC) with actdof
aniline and o-toludine is shown in Scheme-1.
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EXPERIMENTAL SECTION

All the chemicals used in the present work werpure grade. For the preparation of the metal chelat the CEf,
Ni?*,CO* metal nitrates were used.

Synthesis of 2-((3-methyl-1-phenyl-1H-pyrazol-4-yl)methylene)hydr azinecar boxamide.
The ligand FMP-SC was prepared in two steps desdtielow:

(1) Preparation of 4-Formyl-2-pyrazolin-5-one:

The 1-phenyl-3-methyl-2-pyrazolin-5-one (0.1mol€/.4gm) was placed in a flask equipped with a stirre
separating funnel, and reflux condenser. It was ttlissolved in dioxane (85ml) by application of heko the
reaction mixture, calcium hydroxide (0.2mole, 1480 was added, followed by the dropwise additionthedf
Formyl chloride (0.1mole) at this stage ,the migtbecome a thick paste and it's temperature atyeased, as this
being a exothermic reaction. The reaction mixtuas #hen refluxed for half an hour. The resultinigican complex
was then decomposed by pouring it into the dilytdrdchloric acid (200ml,2M).The resultant coloregstals were
then collected on a Buchner-funnel and recrysedliZzrom an acidified Methanol-Water mixture 20:40
(v/v)[2,3,28].

Preparation of 2-((3-methyl-1-phenyl-1H-pyrazol-4-yl) methylene) hydrazinecar boxamide (FM P-SC)

Following procedure has been adopted in the préparaf semicarbazone of FMP used in the presemtystThe
semicarbazone was prepared by refluxing 1:1 mdternyl-2-pyrazolin-5-one and semicarbazide hydrogte in
methanol for 1lhr. The semicarbazone of FMP, thusionbd was filtered, recrystallised from methanal a
designated as FMP-SC. Yield was 72%. It m.p.waS@2@scorrected).

Elemental Analysis
C1oH13NsO (243.26)

C% H% N%
Calculated: 59.25 5.39 28.79
Found : 59.12 5.20 28.24

IR Features

3380 cmt N-H (m, br) 3300 cth N-H (m, s)
3052 cmt C-H(m ,br) 2957 cth C-H(w,sh)
1640cm* C=N (w,br) 1630 cth C=N (m,br)
1700 cnt C=0O(s,sh) 965cm  N-N (m,sh)
1219 cnt O-H (m,sh)

NMR

(DMSO)

7.2-7.6 ppm multiplet aromatic -H
7.40-7.51ppm (1H) Singlet -H
2.0-2.9 ppm (3H) Singlet -CH
6.0-6.10 ppm (2H) singlet —NH
7.01-7.20ppm (1H) singlet -NH

Synthesis of adductsof CO (I1), Ni(l1),and Cu(ll) chelates:

The metal salt was dissolved in distilled watereMF ligand solution containing base (aniline/bsdine) in
slight excess over the metal: ligand ratio 1:2 wdded to it dropwise and with constant stirringe Thixture was
refluxed for 30 minutes on a hot oil-bath. The lisddrown product was filtered and washed well veithanol and
distilled water and was dried in oven at a tempeeat5C.

M easurements

The elemental analysis for C, H, and N were caroigidon elemental analyzer. IR spectra of FMP-S€itmmetal
complexes were scanned on a Perkin-Emer 983(USAgtsphotometer KBr. Estimation of metal in each
compound was carried out by gravimetric oxide méthod EDTA titration as described by Flaschka [AgT
vibrating sample magnetometer (VSM), model 7304@hielectromagnet VSM system), lakeshore crytronics,
USA, was used to characterize magnetic properfiesetal chelates[24]. The diffused reflectance speof solid
metal complexes were recorded on a Beckman-DK-2ftspphotometer with a solid reflectance compodurie
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thermograms of the chelates were recorded on SIBO-2Bnultaneous DSC-TGA. The electrical condudtivit all
the complexes were measure in DMF using “condugtBiidge 305" (systronics).

Antifungal activity

The fungicidal activity of all the compounds wasidied at 1000 ppm concentration in vitro plant pgtnic
organisms listed in Table-4. The antifungal adtgtof the entire sample were measured by cup piateod. Each
of the plant pathogenic strains on potato dextegg (PDA) medium[26]. Such a PDA medium contaipethto
200 gms, dextrose 20gms, agar 20gms and watearel Sitdays old cultures were employed. The compstnde
tested were suspended (1000ppm) in a PDA mediunaattetiaved at 120° C for 15 min. at 15 atm presslinese
medium were poured into sterile Petri plate anddiganisms were inoculated after cooling the Raate. The
percentage inhabitation for fungi was calculatedrad days using the formula given below.

Percentage of inhibition = 100 (X-Y)
X

Where, X: Area of colony in control plate
Y: Area of colony in test plate

The fungicidal activity all compounds are showmTable-3.
RESULTSAND DISCUSSION

The parent ligand FMP-SC was amorphous powderdableoin various solvents like dioxane, DMSO, anklii
The results of elemental analysis of the ligandsraported in a Table-1. They are consistent with gredicted
structure as Scheme-1. The ligand was synthesizsti@vn in Scheme-1. Examination of IR spectruriMP-SC
reveals that a broad band of N-H is observed ab@38 as well as 1640 ciC=N (azomethine),1700 cHC=0).
The NMR data also confirm the structure of FMP-$8e metal complexes of FMP-SC with the metal ioné'C
Ni%*, Cd®* vary in colours. On the basis of the proposedcsire as shown in Scheme-1, the molecular formfila o
the FMP-SC ligand is 8H13Ns0 (243.30) which upon complex ion coordinates witle central metal atom at four
coordinates sites and with two adduct moleculerdfore the general molecular formula of the réasglimetal
complex is [GoH13Ns0],.M. (Adduct), for divalent metal ions[25]. This has been conéchby results of elemental
analysis of all the metal chelats and their paligmind. The data of elemental analysis reportetidhle-1 are in
arrangement with the calculated values of C, H ldnthsed on the above mentioned molecular formulpaoént
ligand as well as metal complex. The electricalduanivity of these complexes in acetonitrile indesathat the
complexes are essentially non-electrolytes.

IR spectra of metal complexes reveal that all reca are identical in all respects. The compari&fdR spectrum
of the parent ligand FMP-SC (Table-3) with thatitsf each metal complex has revealed certain crexisiits
differences.

One of the significant differences to be expectefiveen the IR spectrum of the parent ligand anchétal complex

is the presence of more broadened bands in therredi3450-3100cihfor the metal complex as the oxygen of the
O-H, nitrogen of N-H of ligands forms a coordinatioand with the metal ions. It is gratifying to edhat the ligand
band at 965cth assigned tor (N-N), shifts to 990-1000cthon complexation leading further support to the
involvement of nitrogen of azomethine moiety in tlmplex formation. The ligand band at 1700cshow an
absorption due to O-H in the region 1250-1210cFhis peak is either missing or shows a signifiealvering of
intensity in the chelates.[9,22,23].

Examination of data of the metal content in eaammound revealed a 1:2 metal: ligand (M:L) stoichém in all
of the complex of divalent metal ions.

The diffuse electronic spectrum of [Cu(FMP-88),] metal complex shows broad band at 15006am a strong
charge transfer band [10] at 25000tthe [Ni(FMP-SC)(A)] and [Cu(FMP-SC)(A) complex gave two absorption
bands respectively at 15601, 22996 and 15381 , 222 corresponding t&T1, —°T14 and*Ty(p) transitions. thus
absorption bands at the diffuse, reflenctance spentd the value of magnetic moments indicate artdhedral
configuration for the [Ni(FMP-SC)(A) and [Cu(FMP-SC)(A) complex[11,14,24,25]. The spectra show bands at
12000, 18000 and 25000 ¢miThese bands correspond to tAg, —*T1((G), °A1y —'To(G) and*A;y —'Ey, “Asg
(G)transition respectively, in an octahedral stenemnistry [15-21].
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Conductivities of all the complexes were measureddetonitrile solvent, all the complexes were fbtm be non-
electrolytic in nature of 1:1 type, and molar coctility values were in the range of 3.28-22.22 dhenmole’in

DMF.

The antifungal activity of all the compounds measlfior various plant pathogens. Inspection of dsilt shown in
Table-3 indicated that all compounds are good téedcfungi. Out of all the compounds copper chedatemore
toxic than other. These compounds almost inhikit filmgi about 70%. Hence, produced metal chelaaesbe

employed as garden fungicides. Further work inghigections is in progress[27].

Table-1 ANALYSISOF FMP-SC LIGAND AND ITSMETAL CHELATESWITH ADDUCTS

vield Elemental Analysis off
Empirical Formula ('%) C% H% N% M% aw élM
Cald Found Cald Found aldC Found Cald Found o
C1;,H13Ns0 72 59.25 59.12 5.39 5.2 28.79 28.%4 -1 -
[Cu(FMP-SC)(A)J] 75 57.45 57.30 5.33 4.99 21.16 21.01 7.89 7{65 883. 1.94
[Ni(FMP-SC)(A).] 67 56.77 56.55 5.03 4.93 22.08 21.90 7.Y0 753 .54 2.89
[Co(FMP-SC)(A),] 65 56.76 56.25 5.03 4.86 22.0Y 21.76 7.¥3 7559 155. 4.76
[Cu(FMP-SC)(0-T),] 71 57.45 57.04 5.33 5.12 21.16 21.02 7.98 7{65 62 5. 1.93
[Ni(FMP-SC)(0-T),] 73 57.80 57.55 5.36 5.21 21.29 21.14 7.43 7131 445 2.44
[Co(FMP-SC)(0-T),] 76 57.79 57.28 5.36 5.01 21.29 20.99 7.45 740 214 4.35
TABLE-2 Electronic Spectra Data of Co(I1),Ni(I1) and Cu(l1) Chelates (cm™)
Observed transition energies
Metal Chelates “Asg(F)— Bas B35 Vol Ny
TofF)* "Ax(F)* Tio(P)
[Cu(FMP-SC)(A),] 15031 - - - - -
[Ni(FMP-SC)Y(A),] 11363 17094 25641 642 0.614 1.50
[Co(FMP-SC)(A)J] 9356 17510 21650 923 0.950 1.87
[Cu(FMP-SC)(0-T),] 15018 - - - - -
[Ni(FMP-SC)(0-T),] 11364 17095 25642 534 0.512 1.50
[Co(FMP-SC)(0-T),] 9373 17528 22010 1005 1.030 1.87
TABLE-3 Infrared spectra of FMP-SC and adducts of its Co(I1) ,Ni(I1) and Cu(l1) complexes (cm™)
Ligands and it's complexes  Vnn Ve=n \/CZN_ Veen Ve Vwn do-n
(Azo methine (adduct
40(w,sh)
[CU(FMP-SC)(A),] 3410(w,br) - 1602(w,sh)  1585(w,sh)  1000(w,gh 90(w sh) -

) i 3388(w,br) 1.547(w,sh)
[Ni(FMP-SC)(A)2] 3070(w.br) 2930(w,sh)| 1602(w,sh) 1580(w,sh)  1000(w,3 hiSO(W,Sh) 1205(w,sh)
[CO(FMP-SC)A)] | 3429(w,br)| 2925(w,sh) 1600(w,sh) 1580(wsh) 988k iggm’zﬂg 1205(w,sh)

[CUFMP-SC)0-T)] | 3469(w,br) | 2932(w,sh)| 1610(w,s) 1590(w.gh) 995ty 451388:3?) 1205(w, br)

[N(FMP-SCh(0-T)] | 3400(w,br)| 2925(w,sh| 1615(w,sH) 1590(w,sh) 98Shy iggg"vﬂ‘)) 1210(w,sh)
: : 3402(w,br) 540(w,br) )

[Co(FMP-SC)(0-T),] 3079(w.br) 2920(w,br) 1600(w,br),  950(w,br) 490(w.br)

* \or1(H-bonded): 2800-3350

TABLE-4 ANTIFUNGAL ACTIVITY OF FMP-SC LIGAND AND ITSMETAL CHELATESWITH ITSADDUCTS

Compounds Zone of inhibition of fungus at 1000 ppm (%)

BT N RN AN AF AA AK

[Cu(FMP-SC)(A)] 52 54 51 63 61 64 70

[Ni(FMP-SC)(A).] 83 71 73 82 78 79 81

[Co(FMP-SC)(A)] 80 74 70 71 70 80 80

[Cu(FMP-SC)(0-T),] 61 72 72 70 74 75 82
[Ni(FMP-SC)(0-T)] 75 71 69 74 79 76 83
[Co(FMP-SC)(0-T),] 78 64 60 72 80 84 79

BT= Botrydeplaia thiobromine N= Nigrospora Sp. RN= Rhisopus Nigricans
AN= Asperginus niger AF= Aeprogines funigalus AA= anida Albicans
AK= Andida krusegios candida grabrataHO5
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