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ABSTRACT

The antimony(III) triha]ides,SbXa(X=C1.Br and I) react with the title ligands
to give the compounds SbX3L (L=p-chlorobenzoylhydrazones of 2-Furaldehyde(FpCIBHH)
2-Pyrrolaldehyde (PmC1BHH) and 2-Thiophenaldehyde(TpC1BHH). The characterization
of the new species was based on their elemental analysis,spectral data(IR,UV-Vis)
as well as on thermal studies, The ligands appear to offer two coordination sites
-the carbonyl and azomethine group- ard perhaps a third one -the heteroatom of
the heterocyclic ring, The structures proposed for the investigated complexes are
either pseudo- or distorted octahedral,

INTRODUCTION

In the course of our studies we reported (1-7) the results on the synthesis and
characterization of Sn(I1),Ni(II),Ti(IV),Pt(II),Pd(II),Rh(III),Zn(II),Cd(II) and
Hg(Il) complexes employing as ligands monochlorobenzoylhydrazones,

Herein we present the preparation and study of Sb(II1) complexes with the title
1igands,

EXPERIMENTAL

The ligands were prepared by literature methods (8), All chemicals were rea-
gent grade and used without further purification, The thermoanalytical investiga-
tions were carried out with a Mettler TA 2000 system equipped with Metrowatt SE 460
recorder , A sample weight ca, 20 mg was used and the heating rate was 10 deg/min,
A dynamic N2 atmosphere was applied in all cases, to avoid oxidation of the sample,
The complexes were prepared according to the following general procedure;

Equal volumes (10 ml1) of equimolar (1 mmol} solutions of hydrazone and an antimo-
ny(II1) trihalide in dry methanol were mixed, and the resulting solution was stir-
red for 1 h at room temperature, It was then concentrated to half to its volume
affording a fesidue. The solid was removed by suctional filtration, washed with
diethylether (2X10 m1) and dried in vacuo,The procedure could be accomplished in
considerable less time by warming the reaction mixture at 40-60°C, A1l the ‘new
compounds could be recrystallised from warm methanol,
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RESULTS AND DISCUSSION

Treatment of antimony(IIIT) halides with the title ligands in 1:1 molar ratio
in dry methanol, resulted in formation of the mentioned complexes.The new com-
pounds are microcrystalline solids, stable in dry air,

The absorption maxima of the studied complexes in methanol solutions are 1i-
sted in Table .1, The two intense absorption bands falling in the ranges of 220-
270 and 312-318 nm are due to intra-ligand transitions of m*«m and m*«n type,
located mainly on the C=N and C=0 groups, respectively (9).

Bands occuring in the region 480-580 nm of complexes may be assigned to 1i-
gand-to-metal charge transfer transition, which are considered responsible for
the colour of the compounds, The IR spectra are more informative about the pos-
sible coordination sites of the investigated 1igands than the UV-Vis ones., In
particular,the IR spectra of the compounds show bands due to v(C=0) group,being
at lower frequencies as compared with those of the free ligands (t0-12), The

lowering 1ies between 15 and 75 en”!

designating in this way that the C=0 group
is one of the coordination sites of the ligands, The absorption bands attribu-
ted to =C=N stretching frequency in pure hydrazones have shifted to lower spec-
tral region by 15 to 65 cm"‘, indicating that the nitrogen of the azomethine
moiety is the second coordination site {10-13). The existence of bands assigned
to v(Sb-0) and to v(Sb-N)} (Table 1) is a further support to the above arguments,
Taking into account the above IR data as well as the analytical results of all
complexes one can presume a pseudooctahedral structure for them. However, the
existence of bands in the region 375-345 cm"1
with p-chlorobenzoylhydrazone of 2-thiophenaldehyde which can be assigned to
v(Sb-S), is an indication that the Tigands may offer the heterocatom (O,N,5) of
the heterocyclic ring as a third coordination site.

in the IR spectra of complexes

Taking also into consideration the known tendency of antimony(III) to achie~
ve hexa-coordination in its complexes (10), we can conclude that the new com-
pounds may acquire distorted. octahedral structures.

TG, DTG and DTA data for the Sb(III) complexes and corresponding temperature
ranges, mass losses and residue masses are summarised in Table 2,

Generally, the thermal decomposition of the investigated complexes proceeds
via 1 or 3 stages; the number of such stages may depend on the nature of the
hydrazone and of the halogen involved,

The TG profile of SbCl3-FpCIBHH shows three consecutive steps., The first step
corresponds to the evolution of a chlorine atom, whereas the second and the
third ones indicate the removal of the FpCI1BHH l1jgand and the loss of further
two chlorine atoms, respectively.The experimentally found percentage of the fi-
nal residue (25%) is very close to the calculated one (25.54%), if it is consi-
dered to be elemental antimony (14).



Table 1. The most Relevant Infrared and UV-Vis Bands of the New Sb(III)
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Complexes.
-1
a. Infrared Bands [cn” ]

SbC]prC1BHH SbC]éTpC]BHH SbBropC1BHH SbIijC1BHH SbIijC1BHH
v(C=0) 1630 vs* 1600 vs 1590 vs 1580 vs 1605 vs
v(N-N) 945 s 930 w 925 w 925 w 920 w
v(Sb-N) 545 m 530 m 500 w 530 w 530 w
v(Sb-0) 430 w 420 m 415 w 415 w 420 w
v(Sb-X) 330 m 320 s 290 w - -

305 s 310 s
v(Sb-S) - 360 s 355 m 345 m -
b. UW-Vis_Bands [nm_(1oge)]
236(4.19) 242(4.32) 241 sh 220(4.83) 268(4,38)
312(4.53) 265(4,32) 268(4.44) 270(4.90) 315(4.34)
318(4.70) 318(4.53) 318(4.52) 480(3.70)
580(3.86)
* vs = very strong, s = strong, m = medium, w = weak, sh = shoulder,

As far as the complexes SbC13'TpC1BHH and SbBr3°TpC1BHH are concerned, their

thermoanalytical curves
se one ligand and three
latter shows a peak and

exhibit only one step, consequently, they appear to lo-
halogens simultaneously. However, the DTG curve of the
a shoulder at 315 and 355°C, respectively; the former
of one ligand and a halogen, whereas the latter to the
evolution of two halogens. The percentage of the residue left for SbBr3-TpC1BHH
is almost the same with the calculated one, whereas the percentage for SbC13-
TpC1BHH is much lower than the expected one,

The TG curves of SbI3-TpC1BHH and SbI3-PmC1BHH do not display well defined
stages and their other thermoanalytical data are not very informative about
their way of degradation. In particular, the thermal decomposition of SbI3-
TpC1BHH should be more complicated because its DTA curve shows many peaks, mai-
nly exothermic, in comparison with all the other complexes in question, On the
other hand its TG curve shows that it appears to looseone Tigand and two iodine
atoms in one step or one ligand and three halogens in the first two stages. The
complex SbI3-PmCIBHH seems to loose two iodine atoms and one Tigand in

corresponds to the loss

three
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overlapping steps. The percentage of the residue left for both complexes is much
lower than the expected one for SbI3-TpC1BHH, whereas it is slightly lower .for
SbC13oPmC1BHH.

In conclusion, the thermal investigation of the studied complexes showed that
only the decomposition of SbC13FpCIBHH proceeds in a rather smooth and understan-
dable way, The TG curves of the rest compounds show decompositions  oceurring
either in one step or in three overlapping steps. This situation may be due
either to the physical condition of the decomposing solid, which may not allow
easily to escape the evolved moieties, or to the volatility of the halogen invo-
lved, The latter could mean that the evolution of a certain halogen could take
place in two consecutive steps, therefore making them overlapping, Perhaps, a
combination of the two factors may play the most important part in the decompo-
sition of the investigated complexes,

The mass spectra of all complexes show no peaks due to molecular ions, whe-
reas fragments of the ligands involved were detected as well as some halogenated
species of antimony(IIT), SbX! * (X=C1,Br and I; n=1-3).

From the available thermoanalytical data as well as those obtained from the
mass .spectra we propose the following decomposition reactions for all complexes;

Ist step SbX3L * SbX2L + X

2nd step SbX, + L

3rd step Sb + 2X
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