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A number of tri- and di-organotin complexes of aryloxyacetic
acids have been prepared and characterised on the basis of analytical
and spectral OR, UV) data. The alkyitin derivatives are monomeric
in solid state with intramolecular O-Sn coordination and penta-
coordinated tin atom while the triphenyl derivatives appear to be
polymeric with bridging carboxyl groups.

The great variety of structural possibilities in
organotin carboxylates is, perhaps, mainly responsible
for the keen interest evinced in this class of
compounds' -4. Examples of monomeric tri- and di-
organotin carboxylates are of particular interest
because of the well-known tendency for the formation
of polymeric structure through carboxyl bridges 1-4.
In this note, we report the synthesis and structure
elucidation of tri- and di-organotin derivatives of
aryloxyacetic acids, in order to check if the lewis
basicity of the ether oxygen atom is sufficient to form
intramolecular coordinate bond with the organotin
group leading to monomeric species in preference to
the normally observed polymeric one.

The ligands used were: phenoxyacetic acid (L1H); 0-

methylphenoxyacetic acid (L2H); 0-

chlorophenoxyacetic acid (L3H); p-chlorophenoxy-
acetic acid (L4H); 2,4-dichlorophenoxyacetic acid
(L5H); 2,4,5-trichlorophenoxyacetic acid (L6H); 0-

methyl-p-chlorophenoxyacetic acid (L7H); and 0-

methoxyphenoxyacetic acid (LsH).
All the compounds were obtained in high yields by

refluxing, in dry benzene, a mixture of the appropriate
aryloxyacetic acid 5 and the organotin oxide in
stoichiometric ratio and removing the water
azeotropically using a Dean-Stark apparatus.
Reactions between the carboxylic acids or their Na/ Ag
salts with organotin halides also afforded the desired
products. Two typical preparations are given below.

BU3SnLl: A mixture containing (Bu3Sn}zO (2 g, 3.4
mmol) and LlH (1.02g, 6.7 mmol) in dry benzene (100
ml) was refluxed for 6 hr. The unreacted acid was
removed by adding anhydrous NaHC03, the reaction
mixture filtered, the filtrate concentrated in vacuo and
the liquid residue dissolved in pet. ether and cooled in

ice. The desired product solidified and was quickly
removed by decantation. All the unreacted tributyltin
oxide was removed by repeating the process several
times. The solid product was recrystallised from pet.
ether (60-80°); m.p. 53°; yield 60%.

BU2Sn(L5}z: A mixture of BU2SnO (I g, 4 mmol) and
L5H (1.8 g, 8 mmol) in dry benzene (100 ml) was
refluxed for 2 hr. The unreacted acid was removed by
adding anhydrous NaHC03, the reaction mixture
filtered, the filtrate concentrated in vacuo and the
needle-shaped crystals of the product were purified by
repeated crystallisation from benzene; m.p. 166°; yield
90%.

Analytical data of the tri- and. di-organotin
carboxylates are given in Table I.The IR spectra of the
carboxylates, recorded as nujol mulls, exhibit v.s(COO)
and vs(COO) at ~ 1610 and 1330 em -I respectively,
with the exception of triphenyltin derivatives where
these occur at -1580 and 1415 em -I respectively
(Table 1). These modes are far removed from the
normal organic ester absorptions (-1740 and 1240
em -I). However, the difference ~v[v.s(COO)
- vs(COO)] is always greater than 250 em -I in the
alkyltin derivatives and suggests the presence of
un identate carboxyl groups'':". However, ~v in the
triphenyltin carboxylates is only - 165 em -I, which
indicates the presence of bidentate bridging carboxyl
groups in these compounds'?". 119mSn Mossbauer
data for BU3SnLI (<5= 1.58 ± 0.03 mm/sec and ~Eq
=3.86±0.06 mrn/sec) and Ph3SnLl (<5=1.37±0.03
mm/sec and ~Eq = 3.43 ± 0.06 mm/sec) are compatible
with the structures having pentacoordinated tin
atoms":". The Herber's ratio, p = 2.44 and 2.5 for
BU3SnLI and Ph3SnLI respectively, is also consistent
with the presence of pentacoordinated tin atom 9

.

Electronic spectral data, given in Table 2, show that
the t: - n* transitions of the phenyl group in the
aryloxyacetic acids 10 are red-shifted indicating
coordination via the phenoxy oxygen atom. This is
further confirmed by the identical spectra of LI Hand
L, Me and of L4H and L4Me where no such
coordination is possible. Further, in a protic solvent
like methanol, the O-+Sn coordination breaks with
consequent solvation at the tin a tom II , resulting in a
spectrum which is identical with that of the ligand
itself. Molecular weight measurements using cryos-
copic as well as osmometric methods in benzene and
CCI4 respectively also show the compounds to be
monomeric.

All the data are, therefore, consistent with
intramolecularly bonded penta- and hexa-coordinated
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Table I-Analytical and IR Data of the Organotin Aryloxyacetates

Compound" m.p. Found (Calc.), 'Yo 1"., (COO) vs(COO)
eC) (em -I) (em -I)

C H Sn

Ph3SnLI 142 61.55 4.94 22.98 1570 1410
(62.31) (4.39) (23.71)

Bu3SnLI 53 54.45 7.72 26.12 1620 1340
(54.46) (7.71) (26.93)

Pr3SnLI 55 53.60 6.95 29.10 1590 1330
(51.17) (7.42) (29.77)

Oct2Sn(L1)2 113-116 59.85 7.39 17.95 1610 1320
(59.38) (7.41) (18.35)

BU2Sn(Llh 128 53.20 5.89 22.98 1610 1330
(53.83) (5.98) (22.15)

BU3SnL2 68 56.00 7.96 26.81 1610 1335
(55.38) (7.91) (26.09)

BU3SnL3 68 50.98 6.81 25.61 1610 1335
(50.52) (6.94) (24.98)

Ph3SnL3 174 58.41 3.90 22.65 1578 1414
(58.30) (3.92) (22.18)

BU2Sn(L3h 156 47.80 4.91 20.12 1615 1325
(47.71) (4.97) (19.66)

BuJSnL4 74-76 51.10 6.75 25.38 1610 1340
(50.52) (6.94) (24.98)

Ph3SnL4 146 57.90 3.85 22.92 1560 1400
(58.30) (3.92) (22.18)

BU2Sn(LJ2 110 48.20 4.98 18.98 1640 1340
(47.71) (4.97) (19.66)

Oct2Sn(LJ2 133 53.69 6.61 16.10 1620 1320
(53.65) (6.43) (16.59)

BU3SnLs 82-84 47.34 6.34 23.75 1610 1330
(47.09) (6.28) (23.29)

Bu2Sn(Lsh 166 43.22 4.24 17.21 1610 1320
(42.79) (4.16) (I 7.65)

BU2Sn(L6h 158 38.18 3.50 16.28 1610 1360
(38.62) (3.49) (15.92)

BU2Sn(L7h 122 49.90 5.30 19.15 1608 1338
(49.08) (5.35) (I 8.67)

Ph3SnL8 148 60.98 4.48 22.79 1576 1414
. (61.05) (4.52) (22.37)

BU3SnL8 65-68 53.48 7.69 25.68 1617 1338
(53.54) (7.65) (25.22)

BU2Sn(L.h 117-120 49.40 6.58 28.02 1600 1340
(49.3 I) (6.53) (28.69)

"Bu denotes n-butyl group.
bIn nujol mull: the absorptions remain unaltered in KBr pellets.

Table 2 +Electronic Spectral Data

Compound i-m ux(nm)

In hexane In MeOH

LIH/LIMe 217.5, 262.5{sh), 270, 275 217.5, 262.5{sh), 270, 275.6
Bu)SnLI 220(sh), 265{sh), 270.6, 277.5 217.5, 262.5{sh), 270, 276
BU2Sn(L,h 215{sh), 262.5{sh), 270, 276.5 217.5, 262.5{sh), 270, 276
L4H/L4Me 225, 272(sh), 279.4, 287.5
Bu.,SnL4 227.5, 273.75{sh), 281.25, 288.75
Bu,Sn(L4)2 231.9, 273.75{sh), 281.25, 288.75
Oct2Sn(L4h 221.25, 273. 75{sh), 280, 288.12
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structures (I) and (II) for the alkyltin derivatives while
the phenyltin derivatives possess the usual polymeric
structure involving carboxyl bridges. Intramolecular
chelation involving the ether oxygen has recently been
demonstrated by X-ray crystallography in diaqua-
bis(p-chlorophenoxyacetato)copper (11)12.

The formation of two types, namely, monomeric
and polymeric carboxylates by the same ligand is quite
interesting. The difference in behaviour of the phenyl
and the alkyItin compounds is probably due to the
bulk of the Ph3Sn group which prevents formation of
intramolecular coordination through the oxygen
atom.

The authors are grateful to Prof J J Zuckerman,
University of Oklahoma, USA for the Mossbauer
data. One of them (AKK) thanks the University of
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North Bengal for the award of a junior research
fellowship. Thanks are also due to the CORI,
Lucknow and RSIC, lIT, Madras for elemental
analyses and infrared spectra.
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