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ABSTRACT

Ethyl acetoacetate react with phenyl hydrazine in the presence of acid was gave ethyl-3-(2-
phenylhydrazono)butanoate (EP), which was characterized by elemental analysis and spectral studies. The
transition metal chelates viz. Cu®*, Ni%* , Co** , Mn** and Zn** of EP were prepared and characterized by metal-
ligand (M:L) ratio, IR and reflectance spectroscopies and magnetic properties. The antifungal activity of EP and its
metal chelates was screened against various fungi. The results show that all these samples are good antifungal
agents.
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INTRODUCTION

Hydrazides containing compounds have not found végplication in organic synthesis, but several ldse
molecules display significant biological activitit-fi]. In recent year extensive study of hydrazidesl their
derivatives show diverse biological activities ligatibacterial, antifungicidal, analgesic, chemadpeutic agent
and anti-inflammatory properties [5-15]. Hydrazidday an important role in inorganic chemistry,thsy easily
form stable complexes with most transition metalksioThe development of the field of bioinorganiewtistry has
increased the interest in hydrazide complexesgsintas been recognized that many of these coreplmay serve
as models for biologically important species [1§-ZDoordination compounds derived from aroylhydreeo have
been reported to act as enzyme inhibitors and se&lidue to their pharmacological applications-25]. In view
of the importance of such hydrazones, we descréipe the synthesis and characterization oFQ\i*?, Co'?, Mn*?
and Zri? complexes of ethyl-3-(2-phenylhydrazono)butan¢gf) (Scheme-1).

QYYV
AM@

Metal Ccomplex of ethyl-3-(2-phenylhydrazono)butanoate
Where M=Cu"2,Co™2,Ni"2,Mn"2,Zn "2

Scheme-1
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EXPERIMENTAL SECTION

All other chemicals used were of laboratory grade.

Synthesis of ethyl-3-(2-phenylhydrazono)butanoateEf): In a Erlenmeyer flask, Ethyl acetoacetate (0.1) raod
phenyl hydrazine(0.12mol) was mixed in presenceonic.HCI(0.5ml) and stand overnight. The resultimass was

add to 50ml dry ether and washed with water. Theperation of ether gave product. Crystallized pheduct by
Ethanol. It's melts at 123°C.

Analysis:

C% H% N%
Elemental Analysis Calculated: 65.45 7.27 12.72
C1oH16N205 (220) Found . 65.40 3.2 12.68

IR Spectral Features (¢t 3310 (NH), 1615(C=0), 1589(C=N), 1061(N-N)

NMR Signals: & ppm 6.83-7.41 (m, 5H, Ar-H), 6.89 (s, NH, 1H)18(q, O-CH, 2H), 2.74(s, CH 2H), 1.32(t,
3H, Chy 3H), 1.98(s, 3H, CHI3H).

Synthesis of metal chelates of EP

The metal chelates of EP with €uCd”*, Zr**, Mn?*, and Nf* metal ions were prepared in two steps. All theamet
chelates were prepared in an identical procedure.

Preparation of EP solution:

EP (0.05 mol) was taken in 500 ml beaker and foragicl (85% v/v) was added up to slurry formation. this
slurry water was added till the complete dissolutid EP. It was diluted to 100 ml.

Table-1: ANALYSIS OF EP LIGAND AND ITS METAL CHELAT ES

Empirical Mol. Wt. Yield % H(Iilemental AnaI)’:Isol/s Mo
Formula gm/mole (%) 2 2 2 2
Cald | Found | Cald | Found | Cald | Found| Cald| Found
C1:H1eN20, 220 78 65.45] 65.40, 7.27 7.23 12.72 12.68 F E
Ca4H3:N,0,CU 471.54 74 61.08 61.05 6.7P 6.76 11.88 11.86 13.4173.45
C4H3:N,0,CF* 466.94 70 61.6§ 61.66 6.8b 6.82 1199 1197 12.62.59
Ca4H3N,O:NiZ* 466.71 67 61.71 61.69 6.8p 6.84 1200 11.97 12.582.56
Ca4H3:N,0.Mn?* 462.94 71 62.21 62.18 6.911 6.89 12,10 1207 11.871.85
CaiHa:N,0,Z0%* 473.38 69 60.84 60.82 6.7p 6.74 11.83 11.82 13.813.77

Synthesis of EP-metal-chelates

In an ethanolic solution of metal chlorife (0.08®1) and20 ml of above mentioned EP solution (i.e. containi
0.01 M EP) was added with vigorous stirring at rommperature. The appropriate pH was adjusted Hitiad of
sodium acetate for complete precipitation of metalate. The precipitates were digested on a lgoiliater bath.
The precipitates of chelate were filtered off, wessby water and air-dried.

MEASUREMENTS

The elemental contents were determined by Thermigé&n Flash1101 EA (ltally) the metals were deteedi
volumetrically by Vogel's method [26]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 drynedstige resulting salt was
dissolved in double distilled water and dilutedfie mark. From this solution the metal content determined by
titration with standard EDTA solution. Infrared spra of the synthesized compounds were recordedicsiet 760
FT-IR spectrometer. NMR spectrum of EP was recorded 60 MHz NMR spectrophotometer. Magnetic
susceptibility measurement of the synthesized cergd was carried out on Gouy Balance at room temtyrer.
Mercury tetrathiocynatocobalate (II) Hg [Co(NGJS)as used as a calibrant. The electronic speétcamplexes in
solid were recorded on at room temperature. MgO wgasl as reference. Antifungal activity of all #aamples was
monitored against various fungi, following the nwdtreported in literature [27].

RESULTS AND DISCUSSION

The synthesis of ethyl-3-(2-phenylhydrazono)butém@¢kP) was made by a simple condensation reaofiethyl
acetoacetate and phenyl hydrazine. The resulteliggfRd was white crystalline powder. The C,H,N eons$ of EP
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(Table-1) are consistent with the structure predic{Scheme-1). The IR spectrum of EP comprisesntpertant
bands of C=N at 1589 ¢

TABLE-2: SPECTRAL FEATRUES AND MAGNETIC MOMENT OF EP METAL CHELATES

Metal Chelates (gﬁ;lf) Electronic spectral data (cm') Transition
+ 23447 Charge transfer
EP-CH 1.85 13209 2B
o4 22592 A1~ T1g(P)
EP-NF 369 15366 T N ()
23729 Tig(F) = Too(F)
EP-CG* 4.72 19099 “Tig(F) =*Tag
8918 *T1g(F) = To(P)
23229 A1 —As Ey
EP-Mr?* 5.53 19038 A1 —*T2g (4G)
16836 A1 — T1(PG)
EP-Zrf* Diamag.]| = - | e

The broad band due to —~NH group appeared at 3310 The band is observed at 1589 vibration of C=NEBf
The NMR spectrum of EP in DMSO indicates that theglet of 2 H at 2.74 for N-Cland 4.16 O-CH group.
While the singlet at 6.88 ppm due to —NH group. The aromatic protons areamu in multiplicity at 6.83-7.44.
Itis m.p. is 123°C. Thus the structure of EP isftmed as shown in Scheme-I.

The metal and C,H,N contents of metal chelatesRo{Eable-1) are also consistent with the predistedcture. The
results show that the metal: ligand (M:L) ratio &rdivalent metal chelate is 1:2.

TABLE-3: ANTIFUNGAL ACTIVITY OF EP LIGAND AND ITSM  ETAL CHELATES

Zone of inhibition of fungus at 1000 ppm (%)

Sample | Penicillum | Botrydeplaia | Nigrospora | Rhisopus

expansum | thiobromine Sp. Nigricans
EP 52 66 60 64
EP-C§ 74 81 82 70
EP-Zrf 63 79 80 82
EP-N?* 74 78 67 76
EP-CG* 74 80 73 73
EP-Mr?* 68 77 78 72

The infrared spectra of all the chelates are idahtind suggest the formation of all the metalacyabmpound by
the absence of band characteristic of free —OHmdyarent EP. The other bands are almost at tespectable
positions as appeared in the spectrum of parenligaRd. However, the band due to (M-O) band coudd Ime
detected as it may appear below the range of im&tnti used. The important IR Spectral data are stiovwable-2.

Magnetic moments of metal chelates are given inéFabThe diffuse electronic spectrum of*Cehelates shows
two broad bands around 13209 and 23447 .cTine first band may be due td’Byy — Ay transition. While the
second band may be due to charge transfer. Thebignsd shows structures suggesting a distortedhedtal
structure for the Cii metal chelates. The higher value of the magnetiment of the Cti chelate supports the
same. The C8 metal chelate gives rise to two absorption barid23@29and 19099cm which can be assigned
4Tlg—> szg, 4Tlg—> 4Tlg(P)transitions, respectively. These absorption bamdl the peff value indicate an octahedral
configuration of the C8 metal chelate [28]. The spectrum of Mpolymeric chelate comprised two bands at 19038
cm* and 23229 ci The latter does not have a very long tail. THeseds may be assigned®tl;— *Taqc) and®
Ayg— 4AZQ(G) transitions, respectively. The high intensity bé tbands suggests that they may have some charge
transfer character. The magnetic moment is fourttettower than normal range. In the absence ofttonperature
measuremet of magnetic moment it is difficult téaah any significance to this. As the spectrumha metal
chelate of Ni* show two distinct bands at 22592 and 15366 are assigned a#\;4(F)— *T14(P) and®A;4(F)—
3“Tlg(F) transition, respectively suggested the octalesinvironment for Ni ion. The observed peff values in the
range 1.85-5.53 B.M are consistent with the abooiem?®?°

The examination of antifungal activity of EP ligaadd its all chelates(Table-3) reveals that thendyis moderately
toxic against fungi, while all the chelates are enmxic than ligand. Among all the chelates thé'@helate is more
toxic against fungi.
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