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SYNTHESIS AND SPECTROSCOPIC STUDIES OF MINED
BENZILDIOXIMATE DIALKYL DITHIOPHOSPHATO DERIVATIVES
OF ANTIMONY((111)

M. S. Singh*, D. Chaurey and K. Prasada Rao
Organic and Organometallic Laboratory, School of Studies in Chemistry
Vikram University, Ujjain - 456 010 (M.P.), India

ABSTRACT

Replacement reactions of chloroderivatives of (benzildioximatoantimony (111 with dialkyl
dithiophosphates i different stoichiometric ratios in benzene vield mixed Irizand deriva-
tives. benzildioximatoantimony(I11) dialkyl dithiophosphates. The vellow coloured com-
pounds have been characterized by elemental analyses. molecular werght measurements
and spectroscopic (IR, 'H, 2*C and *'P NMR) studies.

INTRODUCTION

Much literature is available on dialkyl dithiophosphates'* as well as oximates™® of
antimony(111). However. comparatively less attention has been paid to mixed dialky!
dithiophosphate complexes of antimony(H1)*. Chelates of antimony(IIl) moreties with
N. O and § donor higands have been recetved much attention during the last few vears™
Oximne derivatives of antimony(111) have attracted the attention ot chemists in the recent
past In view of the fascinating structures’. bonding characteristics' . and patential appl-
cahbility™! of antimony(I1l) complexes. we report i the present paper the synthesis and
characterization of some mixed benzildioximate dialkyl dithiophosphato complexes of
antimony(I1I).

RESULTS AND DISCUSSION

The mixed ligand derivatives of antimony(111) have been svinthesized by the reaction of
chlorobis. dichlore and monochloro antimony(111) derivatives of benzildioxime with the
ammontum salt of dialkyl dithiophosphates in 1-1, 1.2 and 1:1 molar ratios. respectively,
in benzene The chloro derivatives of benzildioximatoantimony(i11) have been synthe-
sized and charactensed i our laboratory®.
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Ph—( = N-OH benzene Ph—C=N-OHf
= SbCl,_ + n NH [S,P(OR), ] —————— | Sb[S,P(OR).L,,
Ph—C = N-O ' T oaNHC Ph—C = N-0
m m

Where m = 1.n-=2 R=Et, Compd. (1):m- 2,n=1,R-Et.Compd. (2);m=1.n=2,
R - i-Pr.Compd (3);m -2 n= 1 R~ j-Pr. Compd. (4),m - 1.n=2.R - 1-Bu,
Compd. (5). m - 2.n— 1. R = -Bu, Compd. (6)

Ph ('//\_0 b Ph (‘//N_O
— enzene - .
i SbCl  + NH[SP(OR)] ——ct® | SH{S P(OR),]
Ph—C, ! ) - NH,CI Ph—C
NN—0 NN—0

Where R ~ Et, Compd. (7). R = i-Pr, Compd. (8); R = i-Bu, Compd. (9).

These reactions were carried out by stirring the reactants in dry benzene with slight heat-
mg (45-50°C) for about 2-3 h The complexes are vellow solids which are soluble in
DMSO, DMF, CHCl.. and benzene. and are monomenic in CHCL,.

IR Spectral Data

Charactenstic bands in the IR spectra of the present mixed ligand complexes have been
assigned by comparison with the spectra of the corresponding
tris(benzildioximato)antimony(III)* and tris(dialkyl dithtophosphato)antimony(iI})* com-
plexes. Infrared spectra of the mixed ligand denvatives show a new band in the region
460-445 ¢m™, which can be attributed to the formation of an antimony-oxygen (Sb-Q)
bond'*. A strong band at 1610 cm™' due to v(C -N) in the tris derivatives does not show
any discernible shift in the spectra of the derivatives, indicating that the C--N group is not
taking part in coordination. The bands in the regions 1030-960 ¢! and 880-730 cin! are
assigned to (P)-O-C and P-O-(C) stretching modes,* respectively. A strong band ob-
served in the region 680-625 cm™' due to v(P=8)"*in the spectra of dialkyl dithiophosphoric
acids and their ammonium salts is shifted to lower frequencies by about 30 cm™! in the
mixed derivatives, and a strong band in the region 360-335 ¢ due to v(Sb-S) vibra-
tions' mdicates a strong bidentate chelation of the ligands with antimony.

NMR Spectral Data

The 'H NMR spectra of the mixed ligand complexes in CDCI, show characteristic reso-
nances due to alkoxy and phenyl protons (Table I1I). All of the mixed ligand complexes
of antimony(ll) show a multiplet due to the phenyl protons in the region 8 6.85-8.00
ppm. The ethyi protons exhibit a triplet at & 1.40 ppm due to CH, protons and a quartet at
& 4.25 ppm due to OCH, protons. The isopropyl protons appear as a doublet at & 1.60
ppm due to CH, protons and a multiplet centered at 6 4.70 ppm due to OCH protons. The
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isobutyl protons appear as a doublet at  0.96 ppm due to CH, protons.a multiplet cen-
tered at & 1.90 ppm due to CH protons and a doublet at § 3.95 ppm due to OCH, protons.

C NMR spectra of some representative compounds have been recorded (Table [V). The
peak assignments are made on the basis of comparison with the reference compounds.
The resonances at 130.5,129.0, 132 8 and 139.0 ppm have been assigned. respectively. to
the C-2 and C-6, C-3 and C-5 and C-1 and C-4 carbons of the phenyl group. These bands
are present in the spectra of the mixed ligand complexes at almost the same position. The
signal at 160 5 ppim 1s due to the imino carbon, which does not show any shift in the
corresponding Sb(lll) complexes, indicating non-involvement of the imino group in
complexation.

Proton-coupled and decoupled *'P NMR spectra of these complexes were obtained ( Table
1I1). In the proton decoupled spectra only one peak for each compound in the range of
90.1-92.8 ppm (J - 8.80 Hz) is observed. The *'P chemical shift values observed in the
parent dialkyl dithiophosphoric acids are shifted downfield in the corresponding
antimony(I1ll) complexes by 10-15 ppm. This indicates the bidentate behaviour of the
dialkyl dithtophosphate moiety'*!® in all of these derivatives which is further supported
by the IR spectral data.

The above observations based on the physical and the spectral data show the bidentate
nature of the dithiophosphate moiety and the benzildioximate moiety exhibits both
unidentate and bidentate behaviour. The complexes derived from chlerobis and
monochloro(benzildioximato)antimony(Il1) may be postulated to show trigonal
bipyramidal geometry (Fig 1, b and ¢), while the complexes obtained from
dichloro(benzildioximato)antimony(III) show a distorted octahedral geometry (Fig.1. a)
if the presence of a stereochemuically active lone pair is also considered in the coordina-
tion sphere.

EXPERIMENTAL

All experiments were carried out in a moisture-free atmosphere. Solvents were dred by
standard methods'’. Antimony trichloride was distilled under reduced pressure before
use. Benzildioxime' and dialkyl dithiophosphoric acids"-*! and their ammonium?® salts
were prepared by previously reported methods. Sulphur was determined gravimetrically
as barium sulphate, nitrogen was determined by Kjeldahl's method* and antimony was
determined 1odometrically® after converting Sb(IlI) to Sb(V) by heating with KMnO,,
excess KMnO, was decolourised by H,0, and excess H,0, was removed by evaporation.
The IR spectra were recorded on a Perkin-Elmer 580B spectrophotometer. The '"H NMR
spectra were recorded on a Perkin-Elmer R-32 using TMS as internal standard and ''C
NMR on JEOL FX-90 spectrometer using TMS as external standard and *'P NMR spectra
were recorded on a JEOL FX-90 spectrometer operating at 36.29 MHz using 85% H PO,
as external standard. All spectra were recorded from National Chemical Laboratory,
Pune. Molecular weights measured on Knauer vapour pressure osmometer in dilute
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(20 g L") chloroform solution at room temperature show the monomeric nature of the
complexes.

Svynthesis of Mixed-Ligand Complexes of Antimony(11I)

The mixed ligand complexes of antimony(11l) have been synthesized by the reaction of
chloroderivatives of benzildioximatoantimony(I11) with ammonium diatkyl
dithiophosphates in different stoichiometric ratios.

Reaction Between Chlorobis (Benzildigximato)antimony(II1) and Ammonium Salt
of Diethyl Dithiophosphate in 1:1 Molar Ratio. Chlorobis(benzildioximato)antimony~
(1) (1.60 g, 3.15 mmole), and ammonium diethy! dithiophosphate (0.51 g, 3.15 mmole)
were mixed in 60 ml. dry benzene in 1:1 molar ratio and stirred with slight heating (45-
50° C) w an oil bath for about 3-4 hours. The precipitated ammonium chloride was
removed by filtration, tollowed by removal of the solvent under reduced pressure giving
the desired product, yield 1.42 g The yellow solids were further purified by crystalliza-
tion from 1:1 benzene-petroleum ether (40°-60°) mixture.

All the other derivatives of dichlorobenzildioximatoantimony(ll1) and monochloro-
(benzildioximato)antimony(I1l) with the ammonium salts of dialkyl dithiophosphoric
acids were svnthesized similarly. The physical and analytical data is given in the Table 1.
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