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ABSTRACT

Ethyl-3-(2-(4-nitrophenyl)hydrazono)butanoate (NEP) was prepared from ethyl aceto acetate and 4-nitrophenyl
hydrazine in the presence of acid. Ethyl-3-(2-(4-nitrophenyl)hydrazono)butanoate (NEP) was characterized by
elemental analysis and spectral studies. The transition metal chelatesviz. Cu(l1), Ni(11), Co(l),Mn(Il) and Zn(lI1) of
NEP were prepared and characterized by metal-ligand (M:L) ratio, IR and reflectance spectroscopic and magnetic
properties. The antifungal activity of NEP and its metal chelates was screened against various fungi. The results
show that all these samples are good antifungal agents.

Keywords: Ethyl-3-(2-(4-nitrophenyl)hydrazono)butanoate, Spescopies study, Magnetic moment, Antifungal
properties.

INTRODUCTION

Hydrazides containing compounds have not found véagplication in organic synthesis, but several ladse
molecules display significant biological activity,p]. In recent years, extensive study of hydrazided their
derivatives has shown diverse biological activities antibacterial, antifungicidal, analgesic, statherapeutic and
anti-inflammatory properties [3-9]. Hydrazides play important role in inorganic chemistry, as tleagily form
stable complexes with most transition metal ionBe Tevelopment of the field of bioinorganic chenyidtas
increased the interest in hydrazide complexesgsintas been recognized that many of these compleray serve
as models for biologically important species [1(,Xoordination compounds derived from aryl hydrae® have
been reported to act as enzyme inhibitors and sg®ulidue to their pharmacological applications-1#2. In view
of the importance of such hydrazones, we descrie the synthesis and characterization 0FQui*?, Co?, Mn*?
and Zri? complexes of ethyl-3-(2-(4-nitrophenyl)hydrazona@moate (NEP) (Scheme-1).

MATERIALS AND METHODS
All the chemicals used were of laboratory grade.
Synthesis of ethyl-3-(2-(4-nitrophenyl)hydrazono)btanoate (NEP): In a Erlenmeyer flask, Ethyl acetoacetate
(0.1 mol) and 4-nitrophenyl hydrazine(0.12mol) waed in presence of conc.HCI(0.5ml) and allowedstand

overnight. The resulting mass was added to 50mktigr and washed with water. Then evaporatiortheregave
product which was crystallized by Ethanol. It meits134°C.

Analysis:

C% H% N%
Elemental Analysis Calculated: 4.3 5.70 15.84
CioH15N304 (265) Found . 54.30 5.68 15.81

IR Spectral Features (¢ 3310 (NH), 1615(C=0), 1589(C=N), 1061(N-N), 154350(NQ).
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NMR Signals:3 ppm 8.24-7.29 (m, 4H, Ar-H), 6.85 (s, NH, 1H)18(q, O-CH 2H), 2.71(s, Chi 2H), 1.33(t,

3H, CH, 3H), 1.96(s, 3H, CHI3H).
~ 1 W
)\)\ N

Metal Ccomplex of ethyl 3-(2-(4-nitrophenyl)hydrazono)butanoate
Where M=Cu*2,Co"%,Ni*2,Mn*2,Zn"?

Scheme-I

Synthesis of metal chelates of NEP
The metal chelates of NEP with €uCd”, Zr?*, Mn*, and Nf* metal ions were prepared in two steps. All the
metal chelates were prepared in an identical praeed

Preparation of NEP solution:

NEP (0.05 mol) was taken in 500 ml beaker and foratid (85% v/v) was added up to slurry formatida.this
slurry, distilled water was added till the completissolution of NEP. It was then diluted to 100 with distilled
water.

Synthesis of NEP-metal-chelates

In an ethanolic solution of metal chloride (0.0861) and20 ml of above mentioned NEP solution (i.e. contgn
0.01 M NEP) was added with vigorous stirring atmo@mperature. The appropriate pH was adjustedidifian of
sodium acetate for complete precipitation of metalate. The precipitates were digested on a lgoiliater bath.
The precipitates of chelate were filtered off, weshy water and air-dried.

Measurements

The elemental contents were determined by Thermaéen Flash1101 EA (ltally), the metals were detaeu
volumetrically by Vogel's method [15]To a 100 mg chelate sample, each 1 ml of HGE® and HCIQ were
added and then 1 g of NaCl@vas added. The mixture was evaporated to drynedstlae resulting salt was
dissolved in double distilled water and dilutediie mark. From this solution the metal content determined by
titration with standard EDTA solution. Infrared spra of the synthesized compounds were recordedicoiet 760
FT-IR spectrometer. NMR spectrum of NEP was reabrdea 60 MHz NMR spectrophotometer. Magnetic
susceptibility measurement of the synthesized cexgs was carried out on Gouy Balance at room teatyner.
Mercury tetrathio cynatocobalate (I1) Hg [Co(NGJSyas used as a calibrant. The electronic speéttamplexes in
solid were recorded on at room temperature. MgO weasl as reference. Antifungal activity of all #esamples was
monitored against various fungi, following the nathreported in literature [16].

RESULTS AND DISCUSSION

The synthesis of ethyl-3-(2-(4-nitrophenyl)hydraaiirutanoate (NEP) was made by a simple condensation
reaction of ethyl acetoacetate and 4-nitrophengr&gine. The resulted NEP ligand was white cryistalpowder.

The C,H,N contents of NEP (Table-1) are consistétit the structure predicted (Scheme-1). The IBctpim of
NEP comprises the important bands of C=N at 1592.cm
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Table-1: Analysis of NEP ligand and its metal chelas

Elemental Analysis

Empirical Formula 'g'r?]'/'mvgfé \E:)Z')d C% H% N% M%
Found Cald Found | Cald Found | Cald Found Cald
Ci2H15N30, 265 74 54.28 54.33 5.66 5.70 15.80 15.84 - -

CoHaNsO.CU™ 529.54 70 54.38 54.39 5.65 5.67 15.84 15.§46 11.98 12.00
CoaHaNsO.C™ 524.94 68 54.84 54.86 5.70 5.71] 15.9¢ 16.00 11.19 11.21
CoaHaoNsOaNi** 524.71 70 54.87 54.89 5.70 5.73 16.00 16.01 11.17 11.19
CoaHaoNgOMn?* 520.94 72 55.26 55.28 5.73 5.7¢ 16.10 16.12 10.53 10.55
CaHacNsOaZn* 531.38 69 54.18 54.20 5.64 5.65 15.79 15.81 12.28 12.30

The broad band due to —NH group appeared at 3310 The band is observed at 1589 vibration of C=NNEP.
The NMR spectrum of NEP in DMSO indicates that sirgglet of 2 H at 2.74 for N-CfHand 4.16 O-Ckigroup.
While the singlet at 6.88 ppm due to —NH group. The aromatic protons areaggul in multiplicity at 8.24-7.28
Itis m.p. is 134°C. Thus the structure of NEPadafaemed as shown in Scheme-I.

The metal and C, H, N contents of metal chelateSE® (Table-l) are also consistent with the presticttructure.
The results show that the metal: ligand (M:L) rdtioall divalent metal chelate is 1:2.

TABLE-2: Spectral features and magnetic moment of BP metal chelates

Metal Chelates | Electronic spectral data (crm) Transition (gﬁ;lf)
+ 23449 Charge transfer
NEP-CY 13211 "By 1.86

N2 22594 Ar—>T1(P)

NEP-NF 15368 ATl F) s
23731 “T14(F) =*T2o(F)

NEP-CG* 19100 “Tig(F) =T 4.74
8920 “T1g(F) > To(P)
23231 A1 —As Ey

NEP-Mr?* 19040 A1 —*T2q (4G) 5.54
16838 A1 —*T1(PG)

NEP-Z#" | | Diamag.

The infrared spectra of all the chelates are idahtind suggest the formation of all the metalacyabmpound by
the absence of band characteristic of free —-OHmodparent NEP. The other bands are almost at tespectable
positions as appeared in the spectrum of parent-igfagind. However, the band due to (M-O) band coul be

detected as it may appear below the range of im&ntiused. The important IR Spectral data are showiable-2.

Magnetic moments of metal chelates are given inéFabThe diffuse electronic spectrum of’Cghelates shows
two broad bands around 13211 and 23449.cTine first band may be due to’By, — Ay, transition. While the
second band may be due to charge transfer. Thebfinsd shows structures suggesting a distortechedtal
structure for the Cii metal chelates. The higher value of the magnetinent of the Cif chelate supports the
same. The C3 metal chelate gives rise to two absorption bandz3#@31 and 19100 c¢f which can be assigned
Tig— “Tag T1g— “T1(P)transitions, respectively. These absorption bamdl the peff value indicate an octahedral
configuration of the Cd metal chelate [17]. The spectrum of ¥Mpolymeric chelate comprised two bands at 19040
cm* and 23231 ci The latter does not have a very long tail. THemeds may be assigned®t;— *Tzqc) and®
Arg— 4A29(G) transitions, respectively. The high intensity bé tbands suggests that they may have some charge
transfer character. The magnetic moment is fourgettower than normal range. In the absence ofttmaperature
measurement of magnetic moment it is difficult ttaeh any significance to this. As the spectrunthaef metal
chelate of Ni* show two distinct bands at 22594 and 15368' @re assigned @#&4(F)— *T1((P) and®A;4(F)—
3Tlg,(F) transition, respectively suggested the octalestivironment for Nfi' ion. The observed peff values in the
range 1.87-5.56 B.M are consistent with the abogiety [17].

The examination of antifungal activity of NEP lighmand its all chelates (Table-3) reveals that tband is
moderately toxic against fungi, while all the chetaare more toxic than ligand. Among all the dieslahe Ct
chelate is more toxic against fungi.
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TABLE-3: Antifungal activity of NEP ligand and its metal chelates

Zone of inhibition of fungus at 1000 ppm (%)
Sample Penicillum Rhisopus Nigrospora Botrydeplaia
expansum Nigricans Sp. thiobromine
NEP 55 66 6 68
NEP-C§* 77 71 84 83
NEP-Zr#* 67 84 83 82
NEP-NF* 77 78 69 79
NEP-CG* 76 75 75 82
NEP-Mrf* 69 74 79 79
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