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ABSTRACT

The solid complexes of type M(L-2ZH)X where M = Cr(I{1), Mn{fl[} and Fe(lll), X = Cl or
CH,COU and V(L-H)SO, with some fiexidentate dihydrazide Schiff bases (L) have been prepared
and chara:terized by elemental analyses, U.V., visible, i.r. and maguetic susceptibility data. The
comlexes are coloured, insoluble in common organic solvents and melt or decompose above 250°C.
All the comblexes have octahedral stereochemistry around the mefal ion. The v M-X bands are
consistent with bonded X in hexacoordinate stereochemistry. The ligands coordinate through enolized

carbonyl and azomethine groups.

[NTRODUCTION

BONDING potentialities of acylhydrazones especially

those derived from hydroxy aldehiydes and ketones
provide a reasonable model for the mechanism of
mono amine oxidase (MAQO) enzyme inhibition by
hydrazine derivatives', The coordination behaviour of
acylhydrazones, exhibiting keto-enol tautomerism,
depends on the nature of ligand, metal ion, reaction
medium and the tembderature® 4, Recently, we have
reported preparation and characterization of alumi-
nium (IIl) complexes® with the title ligands. As a
parf of a systematic study, we report, hereunder, the
behaviour of these ligands (Fig. 1) towards some
trivalent transition metal ions,

where n = 0,1, or 2.
Fic, 1

EXPERIMENTAL

The ligands were prepared as described earlier®.
Yanadium(llt) sulphate prepared Ly literature method®
was dissolved in dry ethanol and reacted with solid
ligands for €-8 hours. Chromium(lII) complexes
were prepared Dy refluxing aqueous solution of metal
acetate {(metal excess) with solid ligands for 7-8 hours.
For manganese(JTf} complexes, ethanolic solution of
freshly prepared manganese(JT1) acetate’ was refluxed
with solid ligands for 5-6 hours. Yron(JlI} complexes
were obtained by mixing aqueous solution of iron(I11)
chioride with alkaline solution of ligands (made
neutral with acetic acid) and the mixture was warmed
geatly, Resulting products in all the above cases
were filtered, washed with ethanol or minture of acetic
acid and ethanol and dried at ~110°C. Metal
contents, chloride and sulphate were estimated by
following the standard literature procedures®. Instru-
ments used for physico-chemical studies were same as
reported earlier®. The data are summarized in Table L.

RESULTS AND DisCUSSIONS

From the analytical data it is evident that V(UI),
Cr(lil), Mn(I'L) and Fe(IIl) form 1 :1 (M :L) coms=
plexes, All the complexes contain one anion of the
original metal salt. Tn the complexes of Cr(I{l),
Mn(llT) and Fe(lll}) deprotonation of the ligands
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oscurs t)» the esient of two protons while only one
proton s liherated in V(1) complexes, Lt appears
that n thr case of varilwum{i{l) comoiexes, initial
rex:ton betveen the vanadium((ll) sulphate and the
Ligands liberates H,S04 which, being a strong acid,
loners the pH of the m:dium and suwppresses the
ja~iliy of the remiining ligand protons. The com-
oleves are wnsoluble in water and nomn-polar organic
solvents but are siacingly soluble in coordmating
solvents like dimethylformamide. Because of their
insalunility, molecular weight and conductivity, etc,,
could not be determined. Some of the complexes
melt above 250°C while the majority of them
de;om>ose without melting above 300°C. Solubility,
dezombdosition temperature and magnetic kehaviour
{dis;ussed below) are indicative of their polymeric
rature in solid state¥ 0,

Mugnetic and Electronic Spectral Studies

The >C=0, >C=N and -OH groups 1n ligands
perturo the elestronic transitions of tenzene nuclei,
consequently primary (!B U « A, ) and the secondary
(*B,U « 1A, ) bands due to benzene nucleus split and
shift to longer wavelengths. When two chromo-
phores ~“OH and >C=0 or >C=N are present as
in silicylaldehyde'! and salicylaldimines, one of the
bands 1s observed even in the U.Y. visible border
region. The baods at 362, 340 and 235 nm in the
ligands (SI.No. 1, 2, 3) respectively are characteri-
stic of the salicylaldimine group similar to those
ovserved for moroacylhydrazone ligandst?. Chela-
tion of the ligands causes splitting of the U.V. bands

which are considerably red shifted due to bonding of
ligands with metal ions.

Yamadium({{{) comylexes exhibit the magnetic
moment values 2-54-2-62 B.M. The loweting in
magastic moment values is atttibuted to the poly-
meric nature of the comylcxes'® as indicated by their
insoluble nature and high decomposition temyperature.
The compleres show two bands in the region 379
380nm and 570-582 nm assigned to °Ty, (F) — T, (P)
and “TlF(F} ~ 3T, (F) transitions, respectively, which
are indicative of an octahedral disposition of the donor
sites around the d*V{LI) s-ecies'®?,

Magnetic moment values of the chromium(lll)
complexes lie in the range 3-73-3-84 B.M. and are
close to the predicted value of 3-87 B.M. for three
unpaired electrons iiresjective of.five or six coordi-
nate environmenf around the metal ion's. The com-
plexes show thiee bands between 578-582, 445-45Q
and 265-290nm similar to those observed for sia
coordinate chromium(lll) complexes. Assuming the
octahedral stercochemistry these bands can be assigned?®
o A, =Ty, *Ay, — Ty, (F) and *A,, — 'T,, (P)
in the order of increasing encrgy.

VUID, Cridin, Ma(111 and Fe(l11) Complexes

Current
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poer values of Mu(lil) complexes are in the ranpe
4:67-4-76 B.M. Such a lowering of magnetic moment

from s)in only value of 494 B.M. may be ascribed
to the presence of an intramolecular antiferromagne-

tic ttteraction in the solid state Lietween neighbourme
paramagnetic manganesé atoms. This type of inter-
action could occur if the comilen molecules exist as
dimers or other associated species!?. The electronic
syectra of Mn(Ill) complexes show bands around
548-560 and 428-435nm. The band between
343-560nm may be assigned'® to SE, — T,  transition
while the high energy band between 428-435nm is
due to L —» M charge transfer.

Iron(II1) complexes show slightly lower magnetic
moment values (5-53-5-85 B.M.) than expected value
of 5:92 B.M. for a spin-free d° system. The lowering
In magaetic moment values may be atiributed to the
presence of antiferromagnetic coupling as reported
ir several dimeric iron{{ll) complexes'®. The elec-
tronic spe-tra of the compleaes show bands centred
between 5J2-510, 405 4!0 and 340-352 nm. The
bands resemble with those observed 1n case of six
coordinate®® iron({lll} complexes. The first two bands
may be assigned™ to A, — 4Ty, (*A;) and °A, -
*Ty, transitions respectively and the third, a relatively

stronger band around 340-3501m due to L—- M
charge transfer.

Infrared Spectra

(o ligands, the bands Dbetween 3500-3000 cm™
due to vOH and vNH and between 1700-1650¢cm
due to vC=0 indicate that the ligands exist in keto-
form?%, The higands undergo keto-enol tautomerism
and coordinate in either form. In complexes, vC=0
disappears and 1s replaced by a very sharp Land
between 1620-1593¢m™ indicating the presence of
coordinated azine (>C=N-N=C<)} group® while
the -N=C-0~ group vibrations observed between

1530-1518 ¢cm™ confirm the enolization of amide
O

\
(-C-NH-)} group?®. vC-O between 1305~1270 cro?
in the enolized ligands confirms the deprotonalion
of the ligands in the comnlexes. 1n the acetato, chloro
and sulphato complexes in the present study, 0 (OCO)
carooxylate frequencies, between 655-645cm™ are
indicative of terminal nonbridging acetate group?®,
vFe-Cl between 325-310cm=' are consistent with
6-coordinate complexes?® while bands between 1240-

1040 cm™ indicate bidentate chelating®-*% sulphate
grou? 1n the complexes.
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THIRD INTERNATIONAL CADMIUM CONFERENCE

World experls meet to discuss Cadmium, the third

Interpational Cadmium Confeience will bc held at
the Intercontinental Hotel, Miami, Flonda,

fead Zinc Research Organization (ILZRO) '
Cadmium Council of New York, the Conference will

from

3-5 February, 1981. Jointly organized by the _Cad-
mium Association, London, and by the lnternational
and

be wide ranging and cover economic technical, environ-
mental and health aspects of cadmium,

Registration fee for the three-day conlerence is
$ 250. 00.

For additional information and regisica-

tion forms please coniact: Indian Lead Zinc h‘{for-
mation Centre, B-6/7, Shopping Cenlte, Safdarjung
Enclave, New Delhi 110 029,



