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ABSTRACT

The thesis is divided into two sections:

Section I describes the preparations and properties
of some new complex compounds of tin(II)} chloride. The
ligands contain atoms from Groups V and VI of the periodic
Table. Tin(II) exhibiis class 4 accentor beraviour in
waich the strength of coordinetion is: N»P, 0> 35. In
most of the tin(TI) complex compounds, water appears to

compete in the coordination sphere.

Section IT describes thne preparations and properties
of some new complex compounds of Tin{IV). Some paysical
measurements, elemental analysis, infrared, ultraviclet
and visible spectra and TGA measurements were carried out

and the results are discussed.
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CHAPTER I

INTRODUCTION
AND
AIM OF THE PRESENT WORK
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TJIRCOUCTICY

Qocurrence :- Tin is found in nature almost exclusiv-
ely as the tin(IV) oxide and occasionally with gold in
small amounts as tin metal. Many reactions can be performed
with the assistance of this elementl, such as the prepara-~

tions of organometallic tin.

N

Discoverles of tin in egyptian tombs show that the
metal was fairly common in old times. There zre several
reports on the cccurrence of metellic tin in nature in
Sohemie, Bolivia, new Zouth Wales, sigeria~ but tin stone
or cassiterite is the scle source of commercial tin. This
mineral occurs in tetragonal crystals coloured brown or
olack by impurities, chiefly iron. Cassiterite is stannic
oxide, Sn02, contaminated with more or less arsenical
pyrites, copper pyrites, tungstates, and various metallic

sulphides.

Lxtraction of {in is carried out by the reduction of
tin(IV) oxide by coal in & reverberatory furance, at high

temperature.

A E
5n0, + 2cC - 200 + Sn
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Properties Of The Metal --—

Tin is not attacked either by water or air at ordinary
temperatures either Separately or together; hence it is used
as a protective covering. It takes fire when heated in air
between  I500 C and T600°C , burning with & white fla—
me to stannic oxide. It combines directly with chlorine
forming stannic chloride, it reacts slowly with dilute hy-
drochloric acid and fairly rapidly with the hot concentra-
ted acid, forming solution of stannmous chloride® .

Sn + 2HC1 2 H SnCl, + H, .

e e e e e e e o e o e et e e e e e e e . e e e

Tin is often used as a heteroatom in organic chemisiry
s well as in organometallic or molecular inorganic chem-
istry. Tin is used as tinplate, solder, bronze, tinning,
alloys and chemicals. In addition to this extensive usge of
the metal itself and its alloys, varicus compounds of tin
are used in industry and commerce. Tin(IV) oxide is used
in ceramic glazes and as a polishing powder. Tin chlor-
ides are used to welgh natural silk, stabilize soap per-
fumes, silver glass mirrors and as chemical reducing age-

nts, Tin(II) fluoride finds extensive use a3 an additive
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to dentifrices” . Monobutyltin compounds stabilize plastic

films, and dibutyl and other organo-tins are used as sta-

4. Tributyltin compounds are used in industrial

bilizers
fungicides, insecticides, anti-fouling paints and disin-
fectants, and triphenyltin derivatives are used in agri-

cultural pesticile purposess.

Recently, new results of studies on the structure of
-8
tin compounds have been collected and.discussed6 s and
the syntheses and reactions of some orgenic derivatives of

tin(II) have heen comparedg’IO .

The Chemistry Of The Different Oxidation States 0f Tin--

T e e T e e e e e e L — —————— e e e

With a ground state configuration for tin of 5825p2:
it can form covalent tin{(IX) compounds with the use of
two unpaired p-electrons. When the 592 electrons take no
part in compound formation, the bond angle in such an SnX2
molecule would be 90°, Normally, however, the s-electrons
are incorporated iito an sp2 hybridized bond situation,
and the resultant bond angle is about I20° . Thus, for
example, tin (II) chloride in the gas phase has the str—
ucture illustrated in Pig. I (a)l,l with two sp® orbitels

forming covalent bonds to halogen and one directional lone
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pair of electrons.

Sn Sn
a/ N 1 N\
Cl
() ®
/Cl
M — . s 30 Cl
\\\Cl

Fig. I. (a) SnCl, (gaseous), (b) SnClg , (¢) M&— snCl

complex, illustrating the directional lone pair of

3

electirons in each case .

3
regarded as sp3 hybridized, with the two tin chlorine bonds

Figure I (b) shows the SnCl] ion in which tin(II) may be
and the directional lone pair of SnClz, but with the coor-
dination of a chloride icn into the vacant sp3 orbitel.

Fig. I (¢) shows how the directional lone pair of SnCl3

behaves as a donor ligand to metals, etc. In this latter
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case it is possible for the tin atom to act simultaneously
as a TT-electron acceptor, thus increasing the overall str-

ength of the tin- acceptor atom bondll .

The large size of the Sn2+

ion gives it,usually, an oc-
tahedral environment in materials containing smaller ions
such as fluoride and oxide; and maximum distortion is to

be expected in such compounds of tin(II). The extra sta-

bilization, and hence the extent of distortion, will, how-

ever, fall rapidly with increasing tin-anion distences.

Hybridigation of the available 53 and 5p orbitals of
tin produces a suitable situation for the formation of four
tetrahedral covalent bonds. Many %in compounds such as
tin(IV) halides (except fluoride) and the organotin compo-

unds have thisg covalent mode of bonding.

Whereas tin{(II) compounds do not appear to utilize
the 54 orbitals except in the possible cases of TI-bond-
ing in donor-acceptor complexes, tin(IV) compounds make
extensive use of 5d orbitals. Thus, for example, in comp-
lexes such asg (CHB)BSHCI‘CSHBN’ the five-coordinate tin

atom is sp3d hybridized in a trigonal bipyramidal envir-
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