SUMMARY



The thesis is divided inﬁo two parts. In the Part I,
a brief discussion on organotih chlorides, reported in
~ earlier literatures have beeq attempted. In recent’yeafs
the hydrcboration and hydrostannation reactipns_have<added
a new dimensioﬁ in the field of orgaﬁometéllic.and organic
chemistry. Hutton et al ha&e extended these-reactions'
to develop new methods of preparation of a number of
"estertin” chlorides. They have founé that unsa?urated
carbonyl compounds reaet with trichleorestannane compeounds
reacﬁ with trichlorostannane or dichlorostannane interme-
diates in a facile way. In the présent investigation
aromatic unsaturated carbonyl compounds reacted with.

trichlorostannane under different experimental conditions.,

" The reaétions of benzylideneacetovhencne (chalcone)
stannous chloride and hydrogen chloride gas in diethyl-
ether were studied at different temperatures. The major
reaction under suitable conditions may be indicated as
follows,
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The final produc£ was characterised by elemental
analyses, IR, 1H,'IBC and 1195n NMR specﬁra. The yield of
the final product varied with temperatgré'and time of the
reactions. Maximum yield ( 30%) of the compound was
obtained when the reaction was carried out in the tempera-
ture ranée 10-20°C for 2-5 hours. Thé_same product was
obtained in a much better yield ( 75%) when chalcone
was added to trichiorostannane (prepared separately
before adding chalcone) at 8-10°C for an hour. The tempera-
ture and time of reaction had profound effect on the yield
of . the compound. @n increasing the reaction time or
temperatu;e, some uncharacterised gummy materials were
found to form in addition to 3 -benzoyl~-phenylethyltin

trichloride.

Similarly the reaction between benzylideneacetone,
stannous chloride and hydrogen chloride gas yielded very
small amount ( 15%) of {3 -acetyl- «(-phenylethyltin
trichloride when the reaction was carried out at 0°C, The
yvield was focund to decrease with the increase of tempera-
ture. The compound could be best obtained (yield 40%) by
reacting benzylideneacetone with trichlorostannane (pre-
pared before adding benzylideneacetone) in diethylethef
medium at 3-500 and keering fhe reaction time forty minutes,
The  reaction was found highly sensitive to temperature and
time. Some uncharacterised product (not containing tin)
could be isolated along with (3—acetyl-O(rphenylethyltin

trichloride.,
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C_H.CH = CHCOCH3 + SnCl + HCl—— C_H_~CH=CH_~C-CH
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The above compound @-acetyl—o(-phenylethyltin
trichloride was also characterised by elemenﬁal analyses,
IR, 1H NMR spectrae.

The reaction- of éibenzylideneacetone, stannoué
chloride and hydrogen chloride yielded some complex pro-
ducts. Only in a single eiperiment, the following product
was isolated and characterised by elemental analyses and

IR, 1H and 13C NMR spectral data.
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In most cases, one red and another yellow compound
‘could be isolated. Unfortunately these ctmpounds could

not be fully characterised so far inspite of our efforts.



{(vi)

Table (@)
Compound IR (cm_1 ) NMR (chemical shift )
Y(c=0) V(Sn-Cl) 1, 13¢ ' 1195,
1. f-benzoyl-ol- 1605 Vg 350 Methine 3.77 Methine 43.66 ~154.7
phenylethyltin :
trichloride vs 310 Methylene 3.85, Methylene 40,74
. \ 4,13 Aromatic 127.25-
Aromatic 7o O= 137.11
8.5 . Carbonyl 203.03
2. IB-acetyl-o(- 1645 \)as 330 Methyl 1.7
phenylethyltin Y Methine 2.45
trichloride s 300 Methylene 2.7-
' 3.52
3. f-syrylcarbonyl 1550 Yas 330 Methine 1.8 Methylene  42.76
. =o{-phenylethyltin ) ' Methylene 3.5 Methine 43,39
trichloride s 300, Phenyl and 6.9~ Phenyl and
: 290 olefinic 8.25 olefinic 121,71~
152.08

"Carbonyl  201.99
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Some of these chlorides showed strong acidic
character in non-agqueous solvents. The structural aspects
of these compounds have been suggested on the bagsis of

the available data.
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In the Parﬁ ITI of this thesis, the Lewis ac1dity
of dlfferent organotin compounds hay@ been reV1ewed.
Moreover, a survey of tin-carbon bond fission of different
organotin compouhds ha;é been attempted. p

The Lewis aéiditie§ of some of these new organotin
chlorides alohg with ﬁecarboethoxyethyltin trichloride were
investigated., Organotin chlorides generally show strong
" Lewis acid characters. But (8-benzoyl- -phenylethyltin
trichloride when reacted with Lewis bases, shéwed clear
evidence of tin-carbon bond fission instead of adduct or
complex ﬁo;mation.vThe fission of tin-carbon bond can be

indicated by the following'course of reaction.
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The results obtained with different bases can be

summarised as follows,

e

Table (b)

(A) Fission of tin-carbon bond observed in the reaction
of organotin chloride and base :

Organotin compound Base . pKa of base
(I)F}-Eenzoyl-o(-phenyl Bipyridyl | 4,50
ethyltin trichloride Aniline 4.87
Pyridine | 5.23
Phenanthroline 5.58
- picolime ‘ 5.70
'7’- picoline 5,99
- picoline ‘ 6.00

Triethanolamine 7.76
8-hydroxyquinoline 9.81

Triethylamine 10,75

(II)/3 -acetyl- -phenyl Same set of bases
were used as in -
case of @ -benzoyl-
d-phenylethyltin
trichloride.

ethyltin trichloride

(111) B~carbcethoxy 1:3 diamino
ethyltin trichloride propane 10.55

'('1
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(B) Formation of adduct or chelate compound of organotin
chloride with tasé.-

Organotin compound Base _ ' pKa (Base)

‘ﬁ-carboethokyethyltin Bipyridyl o . 4,50

trichloride ’ Pyridine 5.23
Isoquinoline 5,40
Phenanthroline 5. 58
fA-picoline 5,70
¥ -picoline 5,99
Triphenyl phbsphine -
8-hydroxyquinoline 9.81

Unlikejg;benzoyl—o(-phenylethyltin trichloride
and jg-acetfl-o(-phenylethyltin trichloride,‘ﬁ-carbo—
—éthoxyeth&ltin trichloride gave a number of adducts énd
did not give'any,indication of tin-carbon bond fissicn
unless very strong bases were used. Attempts have been
made to give some explanation of such tin-carbon bond

fission.



