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Abstract

This paper deals with synthesis of 4-chloro salicylidene(3,5-dinitro benzoyl hydrazone and its

binuclear dimeric complexes of the type M,L, .4H,0 have been performed. The compounds were

characterized through the studies of infra-red and diffuse reflectance magnetic measurements and
thermogravimetry. The syntheses and characterisation of metal chelatal of several bivalent metal using
(4-chloro)- salicylidene- (3,5-dinitro)- benzoyl hydrazone as ligand. After the synthesis. of refluxing a
mixture of metal salt and ligand solution in DMF. The compounds are coloured, powdery, insoluble in
water and in organic solvent, and have the composition M>(C14H1006Ny); 4H;0, M stands for metal
ions.; Zn(ll), Cd(Ii) and UO,(VI) complexes are diamagnetic where as Mn(1l), Co(ll), Ni(ll) and Cu(Il)
are paramagnetic with asubnormal magnetic moments, which indicates the binuclear, dimeric nature of
this complexes a comparative study of spectra of CSDBHZ and its metal complexes suggests the enitial
enolization of the legend followed by trapping of the metal thougt N and O donors, involving oxo
bridging. The oxo bridge and the structure of the legand, incidentally, also point out to diametric nature
‘of the complexes. The diffuse reflectance spectra of the complexes show an octahedral symmetry of the
metal ion in the legend environment the complexes are found to presses more heat resistance then
CSDBHZ. Water molecules in the complexes are present in the coordination sphere as in indicated by ir

spectra and tg analysis. The order of the thermal stability of metal complexes has been found to be Zn(1l)
> Mn(ll) > Ni(Il) > Co(Il) > Cu(ll) > UO(VI). '

Introduction

The several reactions of metal complexes are inhibited by aromatic, hydrazones, which
are catalyzed by coenzyme. The catalytic activity is enhanced in the cause of Cu (II) ions,
where the aminooxidase enzyme can be taken nas a basic one.The lable of catcholamines is

raised by mono amino oxidase inhibition, which affccted the center nervous system regions in a

few of the causcs. The Many substituted hydrazones have been used in which depression is

chief symptom, which can be as a result of treatment of paychotic paychoneurotic conditions.

The action of acid hydrazide is certain, which can be as a result of;

(a) Pyridoxal is reacted with acid hydrazide and the related hydrazones are formed.

(b) Transition metal ions are reacted with acid hydrazide and appropriate complexes are
formed.

(c) Transition metal ions and pyridoxal are associately reacted with acid hydrazides and Schiff
base complexes are formed which are stable and are like the reported chelates of pyridoxal
amino acid.

The coordination chemistry of solid hydrazide has attracted considerable attraction.

The behavior of such type of ligands may be in different ways towards the transition metal ions.

The cationic or neutral complexes are formed with ligands as their function with the nature of

neutral or monobasic bidentate one, corresponding ncutral complexes. The mono and

dicarboxlic acidhydrazides act as neutral monodentate ligands, coordination in imidal structure

through N-N nitrogen. The polymeric complexes of many bipositive metalions with N-N

dibenzol hydrazine:MnL.1.5H,0, CoL, NiL. H,O and ZnL have been synthesized by
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KhMtonov and coworkers and these were characterized form the studies of infra-red :m;drz
diffuse refleciance spectra, thermogravimetry and magnetic measurements, HydrazincAoi' iz
type MnL; Cl,.3H,0 and type MnL, Cl,0—methoxybenzoyl hydrazine have been prepared and
characterized. 5
Experimental:
The Synthesis of the ligands:
Preparation of methyl 3,5 dintrobenzote (MDDB):
3 5-dinitrobenzoic acid hydrazine hydrate, methanol 4- chloroselicylaldehyde and fre
solvent used were of reagent grade. A Mixture of 18g of 3,5 — dinitro benzoic acid, 34 cm &
“methanol and 1 em of concentrated sulphuric acid was refluxed for Ca=4h. The excess of e
methanol was distilled off on a water bath and the mixture was allowed to cool, and neutralizet
by sodium carbonate (ill no further evolution of carbondioxide occured. The solid ester thuz’
obtained was filtered, washed with water and dried at room temperature. The Purity of the.
compound was checked through determination of melting point, elemental analysis znd 1
spectrum studies. o
Preparation of (4-chloro) salicylidene - (3,5-dinitor) benzoyl hydrazone (CSDHZ): /
To u solution of 3,5 dinitrobenzoylhydrazidc (DNBHZ) (0.01m) in acetone (50cm3)=
0.01 M solution of 4- chlorosalicylaldehyde (in 20cm’® acetone) was added with continuous
stiring, a canary yellow precipitate of CSDBHZ was obtained, which was filtered after
allowing to stand for one hour, for complete precipitation. The purity of the compound was.
checked by analysis and TLC. The Composition of the complexes arrived by following tzble.

Table-1
Metal Complexes Colour M% C% H% N% CL%
obs obs obs obs obs
(calc) (calc) (cale) (calc) {calc)
Mn-L, .4H20 - Brown 1.9 7.5 1.3 12.0 75 _
(12.1) (7.8) (1.5) (12.3) (7.8)
CoyL».4H;0 Red Brown 12.7 36.3 1.4 12.1 ‘ 7.6_
(12.9) (36.7) (1.3) (12.2) (7.8)
Ni.L, .4H20 Yellow Green 12.0 36.7 1.3 12.0 z_d
i (12.8) (36.8) (1.5) (12.2 (7.8)
Li : 7.4 e -
Cuyl, .4H:0 Light Green 13.5 36.3 1.2 11.9 4 &
o (13.8) (36.4) (1.5) (12.1) (7.7}
Z AH20 Yellow 13.9 35.9 1.3 11.9 7 J
g (14.0) (36.2) (1.4) (12.0) (1.7)
' i 3 ¢ 8.4
Cd;L, 41120 Dirty Green 27.1 40.9 1.6 12.9 ‘
o g (27.4) (41.0) an | (3.7 (8.7)
) 4] iolet . 8.1 Sul
U0,) I, AH20 Violet Brown 39.9 24.9 0.9
S (40.4) (25.1) (1.0) (8.4) (5.3)
Results and Discussion ' ‘
' ‘Tle Mn(IT), Co(I1), Ni(Il), Cu(1)), Zn(1I), Cd (1) and UO2(V1) acetates and solvents of :

lution CSDBHZ (0.002 molc dissolved in 75 cm’ of DMF)
was added slowly, with continuous stirring, to the solul?on of.0.000’l molc 1‘11c‘lal acewtcrm 502z
e’ of DME. A light green precipitate appeared immediately m the cases of Cu (1) or N1 \(I’I), v
While with other melal ions no immediate precipitate was obscrved. In the cases of Co (1) Zn

reagent grade werc employed .a so
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' The mixiyr
diluted by an addition ¢ .o ¢ xture was refluxed for C; . . :
12 Clh"h}l 1')1‘3(1(““()” ol excess of water uy then on |(l lr()l o Sb The reflexcd solutions were
e arfferent cases) C oloured precipitates of M dition U{ 0.00IM armmonia solution (5-
XS 'O 0 s . s o / ™ \ . ; )
p L\L.' were obtained, e keto or ket n (I, Co () , Cd (1) and UuoO, (V)
keto or thiokete gooup, 10 solutlon. v] okcto compounds, having protons in a ~Position to
e = SLASAIEH ullyunderpocs (o et .- erpinind
on niropen in a.posit; LOCs loutomenization. In CSDBIZ there is one
. I -position to (he a1/ there 1s one proton
visualized. In soluti =l , and bence a tautomerism of the type e .
red. solution (€8 ‘ ype can be
o {CSDBHZ (11)], the hydroxyl group (enolic) is attached to such carbon

atom , which is in sp? T

' s in sp hyhndl'/'l(l - , ‘ :

o . - Aation mode, indicating that OH G i idi i

nr ' byl 3 s . ' ariiip , J b 3 e
proton by jonization: also an acidic behavior iy T Dt QU ANCH, PR duees

A gl e o v observed due phenol hydroxyl y there
ms Q 3 wydroxyl group therefor
1 oltjiz'x;?. C &l\)\lill/f,( ) may be expected to dissociated . | il s
FThus CSDBBHS N\ sints. sa . p ) .
EoinEhges (" s :1)»]'3}_1{-'3 (‘ll} acts as bidentate acid. Firstly CSDBHZ (IDdissociates to give
woasie amon which further dissociated to produce bincgative anion. “T'he innovative anion

keto group,

»

:\‘3};?,?t}QTsifi’\l”'i'd‘1CC$‘ Li_l)imm]‘c%\r dimeric Complex with a dispositive transition metal ion.
sy 1= Mu (1), Co (1), Ni (1), Cu (11), Zn (1), Cd(I1) or UOL(VI). A very high yield of

\'L (}I?_“f"f‘-l}m'?\‘ (‘%7-\\'%) ihd‘ic'z;\l_u'f; its low solubility product, which incidentally, pointes out
the poxmbm‘ analytical use of CSDBHZ for gravimetric estimation of Cu(Il). For the Ni(Il)
iel plex only 1‘{_‘3)01:1 86% yield of the complex could be obtained. The complex of CO(II),
Mn(Il) Zn(ll), Ca(1l) and UO; (II) are precipited in ammonical media, which indicates high
solubility product of the M,1,.4H,0.

The clemental analysis is M:L as 1:1 Analysis also indicales the presence of two water
molecules associated with a metal ion. The metal content was estimated by decomposing the
complexes with concentrated nitric acid and concentrated sulphuric acid mixture, followed by
chalometric determination of the ion.

In the Infra-Red spectra of metal complexes the disappearance of phenolic v,-H and
Ou—y bands, shows that phenolic group is absent in these complexes. In phenolic hydroxyl
group, meial replaces the proton indicating that phenolic oxygen function as a donar atom.The
ir. bands for V.., and vy present in CSDBHZ are conspicuous by their absence in the
complexes. A new Lr. absorption bands at 1570-1585 cm” may be assigned to>C=N-
N=C<group. An extra band appearing at 1225-1245 cm’'in complexes may be assigned to Ve,
{enolic) (. Hence the absence of bands for L. (enolic) and>c==N-N==C<show that the ligand
ic in keto forrn when it is in solution . Metal ions react with ligand only in enolic form in
solution to form complexes. In the spectra of the complexes two types of C=N Stretching
frequencics are observed. Azomethene C=N Striching frequency at 1655 cm™ in the ligand
undergoes a negative Schiff (100-90cm™) in the complexes, which shows participation of
azomethene nitrogen. The v,y in the ligand is replaced by L, (€nolic), the new band in the
spectra of the complexes, which can be expected (o arise as a result of enolization of the ligand
during complexation in solution. The enolic L., frequency being observed at 1650-1660 e’
(in an appropriable arrange as is expected for free C=N group), shows that the enolic C=N
nitrogen is not taking part in coordination.

The magnetic properties of complexes indicale magnetically condensed natur(l: of the
complexes, which is also confirmed by the appearance of new i.r. bands at 920-890 cm™ due to
O M — O~ I group sbsorption. Hence, the complexes have cither phenolic or enolic oxygen
bridge . A shift of L., (henolic) band ncar 1545 e’ to higher energy range by 20-10 cxp'
Mave been unambiguously used to indicate the formation of a phenolic oxygen bridge 1s
magnetically condensed M(1) complexes. Since no such positive shift of v..band around
15.40cm  was observed is the complexes, the absence of phenolic oxygen bride mniay be
assumed. Aliernatively the bridging arrangement ie. the presence of enolic oxygen bridge is
suggested. The band at 1640 ey due Lo vy Irequency in the ligand shill to a higher frequency
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jn the €Oplex ,

lihki’nt-’»l‘” NN ,.t.‘l.,ih;‘ mz_”?"”“d,v, of the pouttive shift (25-10cm’™) indicates the monodentate

of N-N Lroup r;‘v,‘ iy f‘!”“ preater thian SOcm™ is visualized (or bidc/nuuc: Jinking naturc

x.,\.ﬂwgti\'ci\f, in th ‘n{l!). Co(ll), Ni(lly and Cu(ll) baving 53,2 and 1. unoaired electrons

vO: (VD do I : d ¥‘_“b51"?”:=‘{ exhibit paramagnetic behaveiour. Where as ’/.’n((!), Cd(11ly and
vave any wnpaired clectron and hence their complexes with CSDBHZ show no

eftoctd € Magnetie
moment andjiy for these complexes have been observed negligible.
ss at higher temperatures (175-

el gy
400%) whicly i;cil:;ﬁ}u"’;"“ 01. CSDBHZ complexes show water loss
cnnrdix‘.:uéon Sl>h;,-:{“.lrc,. of ;):'g:.cx‘scc ol water molecules in c.uordinzsl,ion sphere. _'ﬂu; water in
at Jower emperyy, “‘\’ ;"“ “ ":"““\’01}’ ln.p.lwr tcm]_n:r:mc, while water ,O{ c'rysmu,xmuou is lost
occur both at Jow i L‘i :;)‘{“»- Nnkm:: have been found that the coordination water loss may
Joss MAY 101 be ;H; 1\,0 al lqy_.lm lﬂcm;')cxulumr., w!u‘ch means xh{zt the tem
cx\fswm?iﬁhou. Six;- \i ;»‘!t l'l’lz‘, ‘l:.w!m io{ it picsence In com‘c_lumuon splfcrc or as
w:'m_r At “”'Shlliy‘k% 1 K,‘\‘\ \?l'\:' mn cour.dmrfnorn sphere1s morc firmly hc}p than when prcsc:m as

Seiaiizagon, This assumption 1s Confirmed, incidently, by Lr. bands of v Oo—it
as discussed metal - CSDBHZ complexes are o\i‘
Josition temperature ranges from 205° 1o 400°,

peraturc of water
water of

and Yot o watey ; ;e
an i?‘J’C e ter in complexces of CSDBIIZ
ra1 aide ICim: PR T 5 « N

\al gy 1] stabilities, because their decomyj
as obseM & in thery ] analysis.
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