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ABSTRACT

Fight compleses of Cd(II) “bhave been prepared by reacting cadmium acetate with
arovl bydrazones in aqueous ethanolic mediurn. The elemental analyses indicate 1 : 2 stoichio-

meiry.

Oa the basis of iofrared spectral studies, it has been shown thar the ligandg reagg

in the £efo form and the complexes have coordination aumber six.

INTRODUCTION

THE hydrazides have been successfully tried Ior
the complexation and they have been shown
to coordinate through C=Q and the terminal NH,
groupsl. The hydrazones, conta:ning C=0 and C=N
coordinating sites, are the react’'on products of hydra-
zides and aldehydes or ketones?. The o-hydroxy
aldehydes or Ketones yield the bases containing
active —OH group in addition to the C=0 and
C=N coordinating groups. The earlier literaturel-3
displays that these bases show monovalent biden-
tate behaviour. Howevar, a few complexes with
salicvlhydrazone and isopropyl salicylhydrazone are
reported in the literature, in wh'ch ~OH group
remains inert to the complex formations. All this
information stands as a testimony for the versatiity
of the hydrazones as chelating agents, However,
the work on the complexes of divalept metal wons
with hydrazones is Louted.

The present work embodies the synthesis and
spectral properties of Cd(Il) complexes with the
followiag hydrazones <
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EXPERIMENTAL
Matrerials and Method
Ethylbenzoate, methylsgheylate and hydrazine

hydrate used for preparing the hydrazides were of
reagent grade. Cadmium acetate was an analytical
reagent. Benzoyl hydrazide and o-bydroxy-benzoyl-
hydrazide were prepared according to standard
methods3, The suvstituted aldehydes were prepared
according to Duf's method8. The hydrazones were
prepared by the reacton of benzoylhydrazide or
o-hydroxy-benzoylhydrazide (0-1M) with cor-
responding aldehyde (0-1 M) in ethanol.

Preparation of Complexes

To an ethanolic solution containing (0-2 M) of
hydrazide and aldehyde, an aqueous cadmium
acetate solution (0-1 M) was added. The reaction
mixture was heated for a while on water bath and
the complex precipitated was filtered and washed
free from the ligand with ethanol and finally with
ether and dried in vacuum over P,O.

Elemental Analysis

Cadmium in the complexes was estitated gravi-
metrically as cadmium pyrophosphate? and mitrogen
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was estimated by Dumas method. The results 1600-1500cm™! are due to the aromatic C=—QC
of the elemental analysis are shown in Table 1. stretching vibrations.
TasLE |
Elemental analysis of Cd(Il) complexes wuli aroyl hydrazones
S, Ligand Complex 7 Cd % N
No. No. No. Empirical tormula - — —
Found Calcd. Found Caled.

i I IX (C H N,O,), Cd 19-77 19-03 1011 9-48

2 I1 X (G sH 13 N202), Cd 17-50 18-18 9-10 9-06

4, iV XI1 (C1gH1sN:0,), Cd 16-05 16-29 g-54 8-1i

3. vV X1II (C;.H;;N:O5) . Cd 17-45 18:05 9-11 9-00

7. VII XV (C,:.H; N,O,Ch, Cd 16-80 16-26 7-89 §-10

8 VIILI XVI1 (CigH13N:0;): Cd 16-10 15-56 7-35 7-73

o -

Physical Measurements

The conductance measurements were done on an
ELICO CM-82 conductivity bridge with a cell
having cell constant 0-829 cm™l, The IR spectra
of the ligands and the complexes in nujol mull
were recorded on Carlzeiss UR~10 recording spectro-
photometer in the region of 4000400 cm™1.

RESULTS AND DISCUSSION

The complexes are vyellow in colour, insoluble in
common organic solvents. To some extent they
are soluble in DMF and DMSO. The results of
the elemental analysis (Table 1) show that the
complexes have 1 : 2 stoichiometry.

Conductance

The molar conductance in DMSO at the con-
centration ~ 103 M is too small to measure.
Hence the complexes are non-electrolytes in this
solvent,

Infrared Spectra

The important infrared frequencies of the com-
plexes are shown n Table 1I,

All the complexes show medium nfensity broad
band in the repwon 3225-31530cm™! due to NI
stretch®.  The complexes formed of the  hipands
1-1V, do not display any bund in the rcoion 2800-
2700 ¢m!, wheseas, the complexes of the hgands
V-VIII have broad weak band aound 2700 cm?
characteristic  of inttamolecular H-bonded O11%,
‘The bands of the bypands associated with the C=-0
and C=N  stretching  vibrations (Table 11} show
measutable shift towaids low {requency in the com-
plexes suppotting the view that both  C:z:0)  and
C=N are involved in the c¢oordinute bond foima-
tion. The three high intensity bands 1 the reglon
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All the complexes show high frequency shift of the
band around 1280 cm™ aftribuiable to the phenolic
C—0O stretch. In complexts XIiI to XVI, there is
a band around 1280 cm™! having strong imntensity.
This is assigned to the phenolic C—0 due to
salicyloylhydrazide moiety.

These observations make us to envisage that the

ligands I-VIII exist in the Aeto form in the com-
plexes.

Of the several bands obscrved in the 600-400 ¢cm™!
region which appear unchanged in the intensity and
positions are due to the l'gand skeletal vibrations.
It s rather difbeult 1o make the conclusive assign-
ments amidst the high intensity skeletal bands which
utterfere with the M—N and M--0O and M«—Q vibra-
ttons. Hcence the assignments made here are based
on the reported data and arc tentative.

Amongst the three intense bands which appeur n
the 600-500 cm™! region the bund around 535 cm !
s assigned 1o the Cd-N streteh oy it shows little
varation whereas the remaining bands are inett to
the complexation,  Thiy assignment  closely,  agiees
with  the  previous  assizomenty!® 11 The  band
observed in the region 490160 cmt v an ntepse
one and s asstened to the Cde O band in view of
the previous assignments!.  The band obsernved n
the acgion S45-430emt, o unaloey with  the
previous datat? 1= 4y aasiened to the Cd—0 sueleh.
Atl these bands show Lule saiation n thoir posi-
frons ndicating  that a'l these complexes have the
vinle coutdination nunber,

On the basis of anahytioad datg, mbuaeed spectial
results and the known Besacovalensy of cadim uin (H,
the {following shiacture may be proposed,
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TaAasLe Il
I actant infr o ed frequencies (0 emi=ty of Cd (1) complexes with aroyd lodrazones and their ussigrments

e

) . . p (C '«-Q)
Sho bmid GO LNH) 2 (C=0) v(C=N)  p(C=C) w(C-0) y(Cd-N) — -——
' y (Cd—0)
1. [ (X 150 m [625 s 1575 s 15755 1305 s 530s 460 s
[555s 430 s
1500 m
.. i N 3160 m 163Q s 1575 s 15755 13255 540 s 460 s
1555 s 430 s
1500 w
3. Il XI 3150m  1625s 1580 s 1580 s 13255 535s 465 s
1545 s 430 s
1500 m
4 v XI1 3160 m 1625 s 1585 s 1575 s 1325 s 530s 470 s
1560 s 4435 s
1500 s
5. v XIII 3220 m 1625 s 1580 s 1580 s 1340 s 535 s 480 s
1565 s 1286 m 445 »
1500 w
6. VI X1V {50 m 1620 s 1575s 1575 1280 s(br) 535s 490 »
I55Sw 445 s
148Q s
7. Vil XV 3150 m 16253 1575 s 1575s 1335 530 s 4(Q s
{500 w 1250 m —
s. Vill X¥i 3225 m 1625 s 1585 = [585 s 1320 m 530 s 475 s
1555 s 1300 s 43Qs
1510w

—— - iy, a— — —

In the liga ds thermllﬂming assignments may be made” v {(NH) ~ 3200 c™!, v (intramolccular H-bonded
OH) 2800-2700cm?, » (C=0) 1670-1650 cor?, »(C=N) 1625-1610cm™? and v (C—OQ) ~ 1280 cm L.
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