Indian Journal of Chemistry
Vol. 22A, July 1983, pp. 616-617

Complexes of Diorganotin(IV)
Dichlorides & Diacetates with
Some Nitrogen Heterocyclics

K S SIDDIQI*, R I KURESHY, P KHAN & -

S A A ZAIDI
Department of Chemistry, Aligarh Muslim University,
Aligarh 202001

Received 28 January 1983; revised and accepted 21 March 1983

Addition compounds of dialkyltin dichloride and diacetate of the
type, R,SnX,-L and R,SnX,-L, (where R=methyl, butyl; X
=chloride, acetate and L=pyrrolidine, acridine, 1,10-phenanth-
roline, 2,2-bipyridyl and piperazine) have been characterized on the
basis of elemental analyses, molar conductance measurements and
IR spectral studies. These adducts are non-electrolytes in
nitromethane and nitrobenzene. Adducts of acridine appear to be
trigonal-bipyramidal while those of piperazine have presumably an
octahedral polymeric structure attained through ligand bridging.
cis-Octahedral geometry for the phenanthroline and the 2,2-
bipyridyl adducts, and trans-octahedral configuration for
pyrrolidine adducts have been proposed..

In continuation of our earlier work on' —* group(IV)
metal halide complexes with different nitrogen
containing ligands, we present herein the results of
study on the adducts of dimethyltin dichloride,
dibutyltin dichloride and dibutyltin diacetate with
pyrrolidine, piperazine, acridine, 1,10-phenanthroline
and 2,2-bipyridyl.

Dimethyltin dichloride (DMC), dibutyltin dich-
loride (DBC), dibutyltin diacetate (DBA), piperazine
hexahydrate (Pz), acridine (Acr), pyrrolidine (Pyrr),
phenanthroline (Phen) and 2,2"-bipyridyl were of
standard quality and used without further purifi-
cation. The solvents, ethanol, nitromethane, nitroben-
zene and chloroform were distilled and dried by
conventional methods.

Preparation of the complexes

The ligand (0.002 mol) dissolved in ethanol was
added to R,SnX, (0.002 mol) (where X =chloride or
acetate) in the same solvent. The adducts appeared
instantaneously or on standing for a few days. They
were washed three times with ethanol and dried in
vacuo (Table 1). '

The complexes studied in this work have a 1:1
stoichiometric (metal:ligand) ratio except for the
pyrrolidine adducts which have a 1: 2 ratio. The molar
conductances of 10 > M solutions in nitromethane
and nitrobenzene exhibit their non-electrolytic nature
(0-3.0x 10 * ohm ! cm? mol ).
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Table 1—Analytical Data of Dialkyltin(IV) Dichloride and
Diacetate Adducts

Complexes Found (Calc.), %
(m.p., °C) -

C H N Sn cl
DMC (Pyrr), 3318  6.68 774 3279 19.59
(310) (33.19)  (6.69) (7.75 (32.80) (19.60)
DBC (Pyrr), 4309 815 628 2661 1590
(195) (43.08) (8.13)  (6.28) (26.60) (15.89)
DBA (Pyrr), 4869 858 569  24.08
(300) (48.70)  (8.58)  (5.68) (24.06)
DMC (P2) 2359 528 9.18 3880 2320
(225) (23.57)  (527)  (9.16) (38.81) (23.19)
DBC (P2) 36.98 - 7.26 719 3042 18.19
(105) (36.96) (7.24)  (7.18)  (30.44) (18.18)
DBA (P2) 4397  7.86 6.43  27.16
(145) (43.96) (7.84)  (6.41) (27.15)
DMC (Acr) 45.19  3.80 353 2975 1775
(80) (4517 (379  (3.51)  (29.76) (17.78)
DBC (Acp) 5220 5.60 289 2454 1467
(85) (52.22)  (5.63) (2.90) (24.57) (14.68)
DBA (Acr) 56.60  6.26 263 2229
(46) (56.63)  (627)  (2.64) (22300
DMC (Phen) 4206  3.54 700 29.66 1772
(210) (42.05 (3.53)  (7.01) (29.68) (17.73)
DBC (Phen) 4967 5.4l 577 2450  14.62
(170) (49.66)  (5.41)  (5.79) (24.52) (14.65)
DBA (Phen) 5423 6.03 529 2230
(85) (54.26)  (6.07)  (527) (2234
DMC (Bipy) 3834 3.7 742 3155  18.85
(55) ‘(3835 (3.75  (7.45) (31.58) (18.87)
DBC (Bipy) 4701 5.69 6.05 2581  15.40
(165) (47.00) (5.70)  (6.09) (25.80) (15.41)
DBA (Bipy) 52.11 6.35 553 2341
(50) (52.10)  (6.36)  (5.52) (23.40)

An absorption band (in cm ') at 3268 in the IR
spectrum of pyrrolidine is due to v(N—H).
Coordination of tin through the nitrogen atom of
pyrrolidine results in” the weakening of N—H bond
with a consequent decrease* in w(N—H). The
appearance of only one W(M-Cl) band at 330 is an
indication of trans configuration since two closely
associated (M-CI) bands result for a cis octahedral
compound®. Following the above criteria of Beattie
and coworkers’ based on the normal coordinate
analysis, these compounds may be suggested to have a
trans octahedral geometry.

Piperazine shows a tendency to form unstable
compounds with group(IV) metal halides'. Dimethyl-
tin dichloride, dibutyltin dichloride and dibutyltin
diacetate form 1:2 complexes (R,SnX,:2Pz) with
piperazine in solution (detected by conductometric
titration), but they could not be isolated. However, the
solid complexes of piperazine with the above alkyltin



NOTES

octahedral ligand arrangement is suggested in
conformity with earlier reports!”"'®.
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