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TRI- AND DI-PHENYL LEAD (IV) O,0-
ALKYLENEDITHIOPHOSPHATES

R. J. RAO* and HARISH WANKHADE
School of Studies in Chemistry, Vikram University, Ujjain (M. P.) 456010 India

(Received January 5, 1992; in final form April 16, 1992)

Tri-and-diphenyl lead (IV) O,O-alkylenedithiophosphates, Ph, ,Pb(S,P0O,G),(Where G =
—C(CH,),C(CH,),——CH,C(CH;),CH,—, and —CHCH,CH,C(CH,;),—; n = 1,2) were synthesized
by treatment of organolead (IV) chlorides with ammonium O,O-alkylenedithiophosphates in benzene.
These are white solids. All of these are miscible in common organic solvents and monomeric in refluxing
benzene. Like dialkyldithiophosphate derivatives of organolead these also appear to be tetrahedral with
ligands behaving in a unidentate manner.

Key words: Organolead; dithiophosphate; unidentate; tetrahedral; spectral studies.

INTRODUCTION

A considerable amount of work carried out on O,0O-alkylenedithiophosphate de-
rivatives of organotin(I'V), -silicon(IV) and -germanium(IV) in recent years!-> has
revealed interesting coordination modes of the dithioligands, e.g. they have been
shown to behave as monodentate species towards organosilicon* and -germanium®
and triorganotin(IV) moieties' whereas these bind diorganotin(IV) as well as mono-
organotin(I'V) moieties in a bidentate manner. In view of their interesting structural
properties, we have extended these invesitgations to the corresponding alkylene-
dithiophosphates of organolead(IV) moieties. In continuation of our earlier work,
we report the synthesis and structural investigations of some organolead(IV) O,O-
alkylenedithiophosphates in this communication.

RESULTS AND DISCUSSION

Tri- and di-phenyl lead(IV) O,O-alkylenedithiophosphates have been prepared by
the mathematical reaction between phenyl lead(IV) chlorides and the ammonium
salt of O,0-alkylenedithiophosphates in benzene.

n, PbCl_ + n NH,S /o‘c“> h, Pb(S g c1
Phy_4 n~ B AZP\/ Ph-np(zp\o/)n+nm{h l
0

na=1,2

G .—CHCHBCHZC(CHB)2-,-C(CH3)2C(CH3)2- and -CH2C(CH3)2CH2-
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TABLE II
Infrared spectral data (cm~") of Phenyl lead(IV) O,0-alkylenedithiophosphates
o
Py 252
Compound y(P)=-0-C yP-0-(C) l‘i'igg‘ . WP-5) y(P-8) Y(Pb-C) V(Pb-S)
tion.

(C6H5)3Pb52 W ) 1070 810 980 710 - 500 430
(CgHs) 4PDS, POW 1070 850 920 730 630 - 450
(CgHg) 3PbS ZPW 1050 8%0 960 200 600 520 450
(CgHg) PO S POC(CHy ) ,C(CHy) 0], = 850 925 720 605 490 440
(CgHg) Pb [sﬁ(m,)zcuzcmﬂjﬁ]z 1050 890 960 700 600 525 450
(CgHs) P [,F0CH,C(CH,) 01,00, 1070 820 960 690 - 550 460

The reactions are quite facile and can be completed in 3—4 hours at room
temperature by stirring the reactants. The yields of the products are almost quan-
titative.

These derivatives are white crystalline solids with sharp melting points. They are
stable at room temperature, insensitive to atmospheric oxygen and moisture. All
the derivatives are sparingly soluble in common organic solvents. The molecular
weight in refluxing benzene, indicate their monomeric nature in solution.

INFRARED SPECTRA

The infrared spectra of these phenyl lead(IV) O,0O-alkylene-dithiophosphates have
been recorded as nujol mulls in the region 4000-200 cm~!. The absorption fre-
quencies (cm™!) of diagnostic value and possible assignments are listed in Table
II.

The bands appearing in the region 1050—1070 and 810-890 cm~! may be as-
signable to v(P)}—O—C and vP—O—(C) stretching vibrations respectively on the
basis of earlier assignments.5~8 Generally these stretching vibrations are coupled
with the motions of the atoms in the vicinity.?

A sharp band in the region 690-720 cm~! may be due to v(P—S) stretching
vibrations,!® which overlaps with Pb—C¢H; vibrations in these phenyl lead(IV)
0,0-alkylenedithiophosphates. The bands present in the region 600—-630 cm~! are
due to v(P—S) vibrations.® The bands in the region 920-980 cm~! are due to
dioxaphospholane and dioxaphosphorinane ring vibrations.!!~!2 These bands are
generally present at the same position as in ligands.

In the far IR region Pb—S stretching bands appear at 430-460 cm ~! in agreement
with earlier findings.!>!* All these assignments were made tentatively on the basis
of earlier reports.”:8:15:16
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TABLE III
Proton nuclear magnetic resonance spectra of few phenyl lead(IV) O,O-alkylenedithiophosphate

0
PN
Ph,‘_nPb(Sz l’\0/"")::

Compound Chemical Shift
d (ppm)
(csﬂs)jpbszﬁmzc(m,)zcﬂzb 7.1-8.1, u, 15H (Pb-Cghy)

3.7-4.2,d, 4H (OCHZ)
1.0, 8, &H (CH;)

(CgHy) 1PBSPOC(CH, ) ,C(CHy) 50 7.8-8.1, a, 15H (Pb-CgHy)
1.2, 8, 1H (m,)

(csus),rbszpm(m3)zcu2cucn3b 7.2-8.0,a, 15H (Pb-CgHs)
1.1-1.9,m, 11H (CHy,CH,)

| oy e wa—
(Cglig) PoS,POC(CH,) ,C(CH,) ;0] 7.2-8.5, m, 1OH(Pb~C¢Hs)
1.5, S, 24H (CH3)

NUCLEAR MAGNETIC RESONANCE SPECTRA

The 'H NMR spectra of the new derivatives have been recorded in CDCl; and
values of observed chemical shifts are tabulated in Table III.

Proton NMR spectra of some representative derivatives exhibit two groups of
signals; a multiplet due to phenyl protons at 7.1-8.5 ppm and singlet or multiplet
due to alkylene protons. The protons attached to oxygen atom appear at lower
field than the other alkylene protons.

The P _NMR spectrum of one representative compound i.e.
Ph,PbS,POC(Me),C(Me),O was recorded and chemical shift value occur at 111.52
ppm. The chemical shift difference between ligand and the complex is less i.e., 16
ppm. Such small changes can be attributed to bond polarity and to the electron
withdrawing nature of the phenyl group, which effects —-bonding with phosphorus.
It is therefore difficult to comment on the nature of ligand in these phenyl lead(IV)
0O,0-alkylenedithiophosphates only on the basis of such small chemical shifts dif-
ferences.

STRUCTURAL INFORMATION

These organolead(IV) O,0-alkylenedithiophosphates do not exhibit any remark-
able shift from the v(P=S) absorption of the corresponding ligand, as observed in
the case of other chelated derivatives of O,0O-alkylenedithiophosphoric acid of other
metals.!”-20 In view of the above and monomeric nature of these derivatives the
following ester type structures have been proposed tentatively:

Ph s
Ph 3 o 0 | | o
S
Ph—Pb g/ >~ o e \Pb\ /P/ e
A dad >~ | SN
Ph S Ph °

I I
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These structures were further supported by the fact that corresponding organ-
olead(IV) dithiocarbamates,'? -dithiocarboxylates'* and -dithiophosphates?! were
given similar structures on the basis of IR and NMR spectral studies.

EXPERIMENTAL

The O,0-alkylenedithiophosphoric acids and their ammonium salts were prepared by a reported method.!°
Sulfur was estimated as barium sulfate and lead as the lead sulfate.

Molecular weights were determined ebullioscopically. 'H and *'P NMR spectra in CDCl; were
recorded using TMS and H;PO, as references, respectively. IR spectra were recorded as nujol mulls.

Reaction of phenyl lead(IV) chloride with ammonium O,O-alkylenedithiophosphate in desired molar
ratio. A solution of phenyl lead(IV) chloride was added to the suspension of ammonium O,O-alkylene
dithiophosphate in benzene. The mixture was stirred for 3—4 hrs, then the solid was allowed to settle.
After filtration, the solvent was evaporated under reduced pressure to leave a solid, which was purified
by crystallization using benzene-Petroleum ether (40°-60°) mixture.

Details of synthesis of the individual compounds are listed in Table I.
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