Available onlineV\WW.jOCpr.com

Journal of Chemical and Pharmaceutical Research

a“d Phay,
& Mg,

@

ISSN No: 0975-7384
CODEN(USA): JCPRC5

2,
2
o

\“nal of Ch,
9"-’99598 v

\0

J. Chem. Pharm. Res., 2011, 3(6):464-477

Structural studies of Co(ll), Ni(Il), Cu(ll) and Zn (ll) complexes of
N"-[(1 Z,2E)-2-(hydroxyimino)-1-phenylpropylidene]-N"'-[(1 E)
phenylmethylene]thiocarbonohydrazide.
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ABSTRACT

The complexes of Co(ll), Ni(ll), Cu(ll), and Zn(lyith N"-[(1Z,2E)-2-(hydroxyimino)-1
phenylpropylidene]-N"-[(1E)-phenylmethylene] tb@bonohydrazide have been synthesized
and investigated by elemental analyses, molar caindty and magnetic susceptibility data, IR,
UV and ESR spectra. Coordination area and metal geometry varies with different molar
ratio. Elemental analyses and spectroscopic dathhefmetal complexes are consistent with the
formation of a mononuclear Co(ll), Ni(ll) and Zn(land binuclear Co(ll), Ni(ll), Cu(ll) and
Zn(ll) complexes of 1:2 and 1:1 molar ratio respeely. In the binuclear complexes of Cu(ll),
the fourth coordination site is occupied by the rdégnated oxime of the ligand coordinated to
the other metal.

Keywords: thiocarbonohydrazide, benzaldehyde, high spin- g@w equilibrium, anomalous
magnetic behavior, ESR spectra.

INTRODUCTION

Metal complexes play an essential role in agriceltpharmaceutical and industrial chemistry.
The Schiff bases and their transition metal comgdegontinue to be of interedtie to their
widely used in catalytic process and in medicingblgations like antitumor [1], antibacterial
agent [2]. Schiff bases are condensation produgiriohary amines and aldehydes or ketones
(RCH=NR’, where R and R’ represents alkyl and/oyl aubstitutes). This paper reports a
synthesis and characterization of the complexe€afil), Ni(ll), Cu(ll), and Zn(Il) with N"-
[(1Z,2E)-2-(hydroxyimino)-1phenylpropylidendy'-[(1E)-phenylmethylene]
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thiocarbonohydrazide [3]. The reported schiff base condensation product of N"-[(1E,2Z-
(hydroxyimino)-1-phenylpropylidene]thiocarbonohyzide [4] and benzaldehyde, having
nitrogen, oxygen, sulfur donor atoms promises e#tng coordination chemistry [3]. Literature
survey shows that the metal complexes compoundsianed in this work are scantily reported
with respect to their synthesis, characterization.

EXPERIMENTAL SECTION

Materials
All chemicals and solvents used were of Analytigedde. All metal (Il) salts were used as
chlorides.

Methods

The elemental analyses were carried by standarchadet [5]. The molar conductance
measurements of the complexes in Dimethylformam{D&F) were obtained using an
Equiptronic EQ-660 conductivity meter. IR spectrargvrecorded on a FTIR -1615 of Perkin-
Elmer spectrometer in KBr pellets. Magnetic susbdjy measurements were carried out by
employing Gouy's balance using Hg[Co(S¢]NJs calibrant. The effective magnetic moments
were calculated after diamagnetic correction fgamid component using Pascal's constants [6].
The uv-visible spectrum was recorded on Shimadzul9¥ spectrophotometer brand. ESR
spectra of copper complexes were recorded on aaWdf-line century series spectrometer
equipped with a dual cavity and operating at tHeard (~9.4GHz) with 100 KHz modulation
frequency. TCNE was used as field marker.

Synthesis:

Isonitrosopropiophenone was prepared by followimg procedure of Hartung and Munch [7].
Thiocarbohydrazide was prepared by following pracedof L.F.Audieth, Earle S., Scott and
Pery S. Kippur [8]. N"-[(E,22)-2-(hydroxyimino)-1-phenylpropylidene]thiocarbonainazide
was prepared by following procedure [9]. Schiff dédigand N"-[(1Z,2E)-2-(hydroxyimino)-1-
phenyl propylideneN"-[(1E)-phenylmethylene]thiocarbonohydrazide was preparéy
following procedure [3].

Synthesis of metal complexes:

We prepared the Co(l10, Ni(ll0, Cu(ll) and Zn(ll)omplexes of ligandN"-[(1Z,2E)-2-
(hydroxyimino)-1-phenyl propylidendy"-[(1E)-phenylmethylene]thiocarbonohydrazide (HL)
with metal chloride in 1:2 molar (Ml and equimolar ratio (ML). In the first case wagthanol
solution (70 ml) of HL (3.0 g, 0.0088M) was added & stirred solution of metal chloride
(0.0044M) in distilled water (75 ml). The mixtureaw refluxed in presence of 5M sodium
hydroxide solution for 5h and cooled to room temapare. On cooling, precipitates were formed
which were filtered, washed with ethanol and drmdsuction. Crystallization from aqueous
ethanol (50:50) gave the desired metal complexhénsecond case use of equimolar ratio of HL
and metal chloride and repeat the same.
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RESULTS AND DISCUSSION

The structure reported for the ligahi-[(1Z,2E)-2-(hydroxyimino)-1-phenyl propylideney-"-
[(AE)-phenylmethylene]thiocarbonohydrazide (HL) [8]as:

CH,
X _OH

| N
N
O\/ 1
N /g
S

N"-[(1Z,2E)-2-(hydroxyimino)-1-phenylpropylidene]-N"-[(1E)-phenylmethylene]thiocarbonohydrazide

Characterization of metal ion complexes of HPTBEN:

The studied metal complexes of ligand were preparettvo ways: (1) by reacting 1:2 molar
guantities of metal (II) chlorides and ligand inuaqus ethanol and (2) by reacting equimolar
guantities of metal (Il) chlorides and ligand iruaqus ethanol.

Physical data

The isolated compounds 1A, 1B and 1D have genenalposition M(L) where M is Co(ll),
Ni(Il) and Zn(ll). Another isolated compounds 1@,2C and 2D have general composition
[ML] 2 where M is Cu (I1), Ni(ll) and Zn(ll) and compourdbalt(ll) complex 2A have general
formula ML . Molecular weight determined by Rastethod with camphor as a solvent
confirms the empirical formula. The compound 1A, 18, 2A, 2B and 2C, have been found to
be insoluble in dilute NaOH solution suggesting #bsence of oximino proton (>C=NOH) or
deprotonation of the O-H located at the oxime gréAqmther compound of Zinc(ll) complexes
1D and 2D are soluble in dilute NaOH may suggesiffented oximino group in complexation.
All complexes are insoluble in water, dilute hydrtweic acid: partly soluble in Methanol,
Ethanol, and Chloroform and highly soluble in DMHVISO. The complex is stable in air and
stable at 20T indicating high thermal stability and hence stranetal to ligand bond. The
molar conductance values of the complexes in dighéthmamide (0.30 to 18.2&5'cm3mol*)
are too low to account for the dissociation, themefthe complexes are considered to be non-
electrolytes.In order to check the purity of the complex prepattee ligand HL and its soluble
metal complexes were subjected to TLC studies.

Magnetic susceptibility measurements and uv-visiblepectra:

The electronic spectra of all the complexes wecended in chloroform. The wavelength of the
absorption maxima are given in Table (ll). A cleaalogy is evident among the results for all
compounds. In the spectra of free ligamd—- 1* transitions in the range, 30.77 to 42.55kk are
not significantly altered on complex formation. Tine. 1t transitions associated with nitrogen
of the azomethine and oxime group in free ligarefaund in the range 29.85kki€14737) and
25.64kk (J=14042). In the complexes, the.mt* transition are shifted to higher energy. These
results indicate that the nitrogen and/or oxygemadf the oxime groups are coordinated to the
metal ions. The 1A complex exhibits two bands aBaik €=3733) and 21.32kke€5221) in its
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electronic spectrum in DMF solution which are atited to the'Tiy - *Azg (v2) and*Tig —
4Tlg(P) (3) transition, respectively, in an octahedral dtricee The ligand field parameters are
calculated to be 960cm-1 (B) and 9286¢cm-1 (10Dhgg Galculated1 value (8104cm-1) as well
asv,/vi (2.14) are in agreement with the values reportecah octahedral structure [10]. The
subnormal magnetic moment value (3.25BM) may be tdugartial oxidation of the Co(ll) to
Co(lll) in the presence of the ligand. The 2A coexpkhows magnetic moments 2.384BM,
indicating that this complex has low spin, and sgqualanar configuration. The square planar
Co(ll) complexes are reported to exhibit magnetiocrmants in the range 2.2 to 2.BM. The
electronic spectra exhibit two bands in DMF at kB.&nd 1562kk are assigned'®,; — °E,
and2A1g - zBlg transition respectively. In view of the availaléports on square planar Co(ll)
complexes [11-12]. The 1B complex is found to b&/ deebly paramagnetic (u= 0.958 BM at
298K) suggestive a planar environment of ligandaiad Ni(ll) ion [13]. The present nickel(ll)
complex shows two bands at 28.74kki=(-6624) and 20.41kk [1=~1786) assigned to
'A1g— By and’A;q- *Ay transition respectively [10-14The fact that no band is observed
below 10.00kk indicates square planer structurettics complex [10]that may be also be
deduced from their brown coloufhe other d-d bands possibly remain hidden by nitensert

- Tr* transitions. The 2B complex is found to be 1.36BWich are normally expected for
octahedral Ni(ll) complex. In the electronic spadbands observed at 20.77ki2) and 27.53kk
(v1) are attributed t8Azg(F) - 3tlg(P) transition respectively. The spectral dataldiezed to
complete important ligand field parameters usiggrid field theory of spin allowed transition in
d8 configuration [15-16]. The value of 10Dqg and i atilized to calculat&#2 andv3. The
electronic spectral data together with reported maig moment values suggest an octahedral
geometry for 2B complex [16]. The value of magnatioment of 1C and 2C of copper
complexes are found 1.23 and 0.86 respectivelyoamrtemperature consistent with square
planar geometry around the metal ions. The obsemaghetic moment values are much lower
than the values expected theoretically for magakicdilute Co(ll) system. The decrease,
however, may be associated with the antiferromagmeteraction between copper (Il) ions in
the solid state. The subnormal magnetic momentghe@fcomplex may suggest a binuclear
structure even in the solid state. Generally, tve magnetic moment values of binuclear copper
complexes are attributed to the anti-ferromagnatienent interaction between two central metal
ions and/or it may be explained on the basis ofetkistence of a polymeric structure including
copper-copper interaction or due to the covalentireaof metal-sulfur bond. The electronic
spectra of theses complexes 1C and 2C, show bat@Gikk and 28.6kk assignedrto. T and

n- Tt* transition respectively. Another band shown abkk assign t&ng - ZEQl transition. The
band positions are in agreement with those genemtiserved for square planar Cu(ll)
complexes. The complexes 1D and 2D of Zn(ll), al@madgnetic, therefore the tetrahedral
arrangement of the ligand molecules around Znglssigned to these complex. The electronic
spectra of complex 2D show absorption band at 34 .@ie to them- 1* transition. This band

is found to be shifted as compared to the positbthe - 1t transition band in methanol
solution of free ligand. This indicates that tme electron system of the ligand suffers
considerable alteration on complex formation. Aeotbands observed is 28.90kk, 27.55kk and
26.18kk may be due to charge transfer transition.
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The ESR Spectra

The ESR spectra of copper complexes provide infoomaf importance in studying the metal
ion environment. The X-band ESR spectra of 1C a@dCdpper complexes recorded in solid
state.

From the observed ‘g’ values of these at room teatpee are:

Table (1): ESR Data

Copper complexes
Parameters 1C °C
ai 2.1411| 2.1990
o5 2.2215| 2.0565
Oay 2.1947| 2.104
Al 190 140
1/A| 0.0052 | 0.00714
Ag - 70
G 0.637 3.522
F 112.6 157
a 0.8946 | 0.8054
a’ 0.8004 | 0.6487
o 0.5196 | 0.6572
o 2 0.27 0.432
B 0.667 0.88
32 0.445 0.775

The presence of two ‘g’ values|(ggn) compelled by Piesach and Blumberg's method [16]
suggests a planar geometry for the Cu(ll) ion.tAd ESR spectra shows a high field transition
around 3000GAMs=1) with the parallel, perpendicular and averagealues. The absence of
AMs=t2 half field transition around 1500G rules out thessibility of any Copper-Copper
interactions in the complexes. The complex 2C slhgw g->2, and the complex 1C show
0->g|> 2. The g-tensor values of Cu(ll) complex can beduwederive the ground state. In
square planar complexes the unpaired electromlibe dz-yz orbital giving ZBlg as the ground
state with g>go, while the unpaired electron lie in the drbital givinnglgI as the ground state
with g|>go. From the observed values it is clear that thesB&@vs g> gn, which indicates that
the structure of the complex is square planar hatithe unpaired electron is predominantly in
the 4°,° orbital and the observed values of 1C shows @, which indicates that the structure
of the complex is square planar and that the uagaitectron is predominantly in thg?drbital.
The gvalues of these complexes are found |{&233 which indicates considerable covalent
character of the metal-ligand bond. The valuesg2dl and g<2.3 may suggested the mixed
Cu-N and Cu-O bonding in these complexes. The gbdeg values of 2C may suggest mixed
Cu-N and Cu-O bonding in these complexes and theergbd values of 1C,;§2.1 may
suggested presence of Cu-S bond [17]. In ordersttuds the nature of the copper-ligand bond
bonding in terms of these experimental parameteesaxial symmetry parameter G is less than
four (G<4) indicate significant exchange couplisgpresent and the misaligned is appreciable
and the ligand forming the Cu(ll) complex is regatdas a strong field ligand. If G is greater
than four (G>4), the local tetragonal axes arenakigparallel or only slightly misaligned or
suggesting that although exchange interaction esent it is probably very small and hardly
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influence the g-values [18-19]. The observed G eaficomplex 1C (G=0.637) indicate absence
of Cu-Cu interaction in the complex and G valu€Gf(G=3.552) indicates negligible exchange
interaction of Cu-Cu in the complex. A perusal @HEdata deserves discussion gnakd ¢
parameters. The empirical factor f F/gA| cm™ an index tetragonal distortion varies from 105
to 135cm for small to extreme distortion in squplanar complexes [20]. The value of * f’ for
1C is 112cm and 2C is 157cm indicate small to exérelistortion in square planar complexes
which depends on the nature of coordination atomiebular orbital coefficienty® (covalent in-
plane,a-bonding) and3? (covalent in-planer-bonding) were calculated by using the following
equation:

a?=-(A|/0.036) + (g -2.0023) + 3/7 (g- 2.0023 ) + 0.04
B%=(g| -2.0023)E /-8 a’

The a? value account for a fraction of the unpaired e@@ttdensity on the Cu(ll) ion, the
smaller value ofi?, the higher the covalent bonding. TRevalue is regarded as in-plame
bonding parameters. If th#’ value = 0.5, it indicates a complete covalent bogdivhile the
value ofa? = 10 suggests a complete ionic bonding. The olkesewalue of 2C is 0.64, which
indicate the moderately to more covalent naturgahese complexes and 1C is 0.80 which
indicates the complex have some covalent charartérin planes-bonding is more covalent
than in planertbonding. The value oB2 is in the range of 0.44 to 0.77, indicating nakda
donation is present in these complexes. Accortingshio Sakaguchi et al [1¢orrelation
betweeng| and A explains the bonding of donor atoms like N, O, 8hwCu(ll) ions.
Increasing the positive charge on a donor atorcaebe reduce|Aand increase ‘g’ values. The
author [17] well define the correlation off gand A; for Cu(ll) centre with tetrahedral and
tetragonal for Cu§ CuN,, CuQ,, CuNO,, CuN;S,. According to author [17], there is no
complexes known square planar structure for whish is less than 0.014c¢h The values of
g| and A of 2C are very close to Culd, and 1C are very close to CufBd region, at a point
associated with considerable tetrahedral distarfitre A parameters of Cu$, system studies
in the range of 140-173G suggested square planBeSzicomplex, confirmed by the A
ratio in the complex is the range of 130cm.

The infrared spectrum in KBr exhibits:

The characteristic IR bands 400-4500cm-1 for tke frgand from those of its complex provide
significant indications regarding the bonding sitdsthe ligand. A common feature of the
infrared spectra of 1A, 1B, 2A, 2B, 1C and 2C coempin KBr discs is the absence of any
absorption bands attributable to the various O4btations likevO-H, in plane and out of plane
30-H seen at 3225, 1265 and 897cmespectively in the spectrum of HPTBEN. This
observation is amply supported by the fact that dbmplex is insoluble in the dilute alkali
solutions indicating an absence of free oxime fiamcin them. A band shown at 3213 and 3218,
1267 and 1267, 880 and 890 cm-1 in 1D and 2D Zr@hplex respectively attributed to the
various O-H vibrations likeyO-H, in plane and out of plan®@-H seen at 3225, 1265 and
897cm’ respectively in the spectrum of HPTBEN, may sugggsresence of unaffected oxime
group supported by solubility in dilute NaOH soduti An medium intense band between 3259
to 3435cm-1, may be due to presence of secondanyeanN-H vibrations. Apart from these
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band, the complex show a weak intensity band ard®idcm-1 to 1332cm-1 which may be due
to ON-H vibrations. On the loss of -NH proton in phemgethylene hydrazide moiety in the
complex, an additionabC=N absorption is found at higher energy thea@=N of the
uncomplexed hydrazide. This new absorption banerks at 1645-1636cm-1 for 1A, 2A, 1B,
1C and 2C complex which is not shown in spectrdre¢ ligand may be attributed to C=N
vibration formed due to complexation of sulfur be tcentral metal ion, supported by shifting of
absorption band observed dueviG=S and freedC=S. These two modes occurs at 1287 and
767cm-1 in the spectrum of free ligand respectivehyg it is lowered to 1110 to 1135 and
767cm-1 respectively in the spectra of 1A, 2A, 2C, 1D and 2D the shifting of these bands to
indicative of coordination of thiolate sulfur tordeal metal ion.[21]. In spectra of 1B and 2B
complex no new absorption band observed in rang€$iN vibration due to complexation of
sulfur to central metal ion, indicative of non cdimiation of thiolate sulfur to central metal ion.
The absorption bands observed in between 159128ché-1 are tentatively proposed to be due
to azomethine and 1445 to 1447ttentatively proposed to be due to oximino C=N strigtg
vibration respectively. The downfield shift of azetmine an oximino bands in all spectra
suggested that the azomethine nitrogen and oximitnogen and/or oxygen coordination to the
central metal ion [22]. One more band observechia tegion at 1520cm-1 due to HC=N of
imino nitrogen in free ligand observed in shapsiudulder and merged with an medium intense
band at 1491 to 1497cm-1 may be due to N-C=S, masumgested non involvement in
complexationexcept in complex 2A this band was shifted towalaser frequency may
suggested this imines nitrogen coordinate withre¢mbetal ion. An oxime function is known to
coordinate to the metal ion either through nitrogeroxygen atom. In the spectra an medium
intensity band observed at 1009 to 1017cm-1 atedhto the formation of N-O linkage and a
medium intensity band observed at 1180cm-1 is atsigned perhaps erroneously to the N-O
stretching vibrations [23]. The shift of N-O bandyrbe indicate the metal complexes with the
ligand, in which an oxime group coordinate throum@imino oxygen to the central metal ion
[23]. The newly formed medium intensity band at @20 1350cm-1 in 1A, 2A, and 1B complex
respectively, due to N- O linkage may be suggested an oxime group codesin&irough its
nitrogen atom. The presence of the N-O and ND linkage in complex may be indicate MOl
type of chromophore with an unsymmetrical five asid member ring structure becomes
probable when these two bands observed, may segigést bonding through both the nitrogen
as well as oxygen atoms of the oxime function [4R-2n absorption band due W®H of water
molecule shown in spectra of 2A, 2B and 2D at 30@600cm-1 may suggested the OH in
structure. In other complexes no band observedmge of 1200 to 1350cm-1 due to-N O
linkage may be suggested an oxime group coordindwesigh its oxygen atom only. The
presence of the N-O linkage in complex may be m#is M-NO, type of chromophore with a
symmetrical six member ring structure. Another gfetedium intensity band at 690-696cm-1
may be due to out of plane C=C bending vibratiormm@matic ring, supported a weak band a
3054 to 3073cm-1 due to C-H stretching. Anotherknegasorption at 2922 to 2987cm-1 may be
due to C-H stretching vibration of free methyl gpod’he proposed five and six member ring
structure would require the appearance of M-N, M@ M-S vibration, have been reported to
occur over a wide range 200 to 650cm-1.
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Table (I1): Analytical and physical data of the ligand and its metal complexes

Yield | Moisture by Melting/ % M % Elemerl;? lHAnalyS:’Z N %S m3gnneentitg CE*%(Lt::ifa&gce
des/ Compound Colour % KF Deco. Found | Found | Found | Found | Found 1] 10°M(in DMF)
PoiNt®C | ~aled) | (Calcd) | (Caled) | (Caled) | (Caled) | B.M. mhos
L | HPTBEN Yellow 58.00 - 245-246 - (géig) (iig) éégg) (190423(; diamagnetic 0.586
2A | Co(PTBEN) st)rv'fm 99.0 2.99 >250 éjgg) (33:2‘3‘) (j:ig) (%:gg) (g:gg) 2.384 3.028
1A | Co(PTBEN) Darkred | 53.08 Nil >250 (g:gi, (gg:ig. (3:3‘5‘, (igf:?) (gzgg, 3.25 18.28
2B | [NI(PTBEN)(H0)], ri%ﬁee 96.22 5.10 >250 ég:gg) (jg:gg) (j:gg) (%:gg) (g:g’;) 1.359 2.07
1B | Ni(PTBEN) Brown | 54.88 474 >250 (g:gg) (gg:ig) (j:gg) (igiég) (gzgg) 0.958 4.94
2C | [Cu(PTBEN)} brown | 88.69 1.77 240 (1159515 (gé:gg. (‘3‘:%2, (g:ig, (gzgg, 0.865 239
1C | [Cu(PTBEN) Erefv;n 39.50 Nil 208 (115?§5, (gé:gg. (‘3‘:;51, (ﬁiié (gzgg, 0.89 12.60
2D | [zZn(PTBEN)(OH)} | Brown | 95.76 7.01 249 &g:gz) (23223) (2:3451) (%:gg) (%g) diamagnetic 0.091
1D | Zn(PTBEN) Yellow 26.91 1.74 225 (ggg (gigg (igi (iggg (ggg diamagnetic 3.82
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Table (Il1): IR data of the ligand and its metal complexes

vC=N vC=N
VN-H | vC-H Ar ] 1 vC=N vC=N _ . _ VN -0 ) ON-H
code Compound v Oo—H cm? cm? cm cm cm? em® | N-c=s | VCTS W"_*} VC=C | "ot | VN 9 vN-N
cm ™ oximino new azomet imino oximino cm new cm Cm-l
M-S-C=N hine
07 | HPTBEN 3226 32600 3000 - 1602 1541 1442 1401 1286 | 1189 | 1p0g | 1562
N =0 945
2A | Co(PTBEN) - 3429| 3067 - 1596 - 1445 1491 - 1306 | 1017 oo
1A | Co(PTBEN) ; 3387 | 3066 1645 1591 - 1447 1491 e 1311 ; ;
) 3643 1287 -
28 | N(PTBEN)HOM: | (uoien | 3406 | 3048 ; 1558| 1518 1446 149D 2 ; 1010 |
1B | Ni(PTBEN) ; 3410 | 3052 1637 1600 - 1446 1496 1726%0 ; 1011 | 174
2C | cu(PTBEN) - 3432| 3067 1632 | 1606 - 144 1497 17267_'3 - 1015 2527_,6
1C | Cu(PTBEN) - 3435| 3073 1636 | 1600 - 144 1497 1299 - 1009 | 1585
2D | Zn(PTBEN) 3218 3263 - - 1609 1521 144 1492 1726%7 ; 1009 | 1585
1D | zn(PTBEN) 3213 3259| 3077 - 1628 - 1445 1491 1286 1qog°87
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The structure reported for the complexes are:

1A: Co(PTBEN),

CH,
1B: Ni(PTBEN),

H3C N
\ \ /\ /N
N >_—NH
“ =S
O

P
S\CU*N

NH«/@\ ;

1C: [Cu(PTBEN)],
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1D: Zn(PTBEN),

H3C
/

O
N“’
|
S

B

— /NH
@\N

2A: Co(PTBEN)

o

i O
4
—z

Z( * =
Z—=
/ I

2B: [Ni(PTBEN)(H ,0),],
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2C: [Cu(PTBEN)]»

2D: [Zn(PTBEN)(OH)],
CONCLUSION
From the present investigation it has been obsetivatdthere is a possibility of formation of a

new ligand N"-[(1Z,2E)-2-(hydroxyimino)-1-phenyl propylidenéy'-[(1E)-
phenylmethylene]thiocarbonohydrazide and its comgtlen with metal ions like Co(ll), Ni(ll),
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Cu(ll) and Zn(ll). The data explain its geometricgimmetries i.e. octahedral bridge square
planer and tetrahedral respectively.
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