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Remarkable mrogress has already been made by the experimental
chenists in the fileld of organotin compounds, while new compounds
are being reported, data on physicel and chemical properties of
fhese compounds are becoming inc&eaaingly.available in chemiesal
literature. However, inferpretation of the experimental resgulis are
not always satisfactory dnd no systematic theoretical study has yet
been made in this fielde The present study, therefb?éa'attempts to
systematlze, 1nmerpretq ‘and correlate the impor%ant‘physical and
chemiecal properties of organotin compounds using gimple guantum
mechanical arguments and caleulations based on the Del Re method.
Approximgtions ingrainéa in the Del Re method are by no means satis~
fabtcry and in reélity the method is aféemiempirical ones Notwith-
standing this, the method has been selected for the study of organo-
tin compounds mainly because of ita extreme mathemgtical simplicity.
The Huckel LCAC MO method has also been used in conjunction with
the Del Re methﬁ&'where a M-system is also preaen$m The originsl
Del Re method has been considerably extended and modified to the
exbtent that it is now possible to interprets and correlate slmost
- all dmportant physical and chemical properﬁies of organotin compoundss
by extremely simple "naper agd'pEnoil calculationg®.
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In the first Chapber the Del Re method has been reviewed.
Bvaluaticn of the Del Re parameters has beeq discussed and the
verious parameters used in, the present study have been tabulated.

~ The second Chapter deals with calculation of total bond
energy of orgenotin compounds by the Dei Re method in con;unction
with the Huckel LCAO MO method where a T-system is also present.
Excellent linear corTelation betwesn the caloulated total bond energy
and the experimental heat of atomisation is obtained. The sgimilarity
hetween the Del Re method fbr the Ghsyatem and the Huclkel LECAQ MO
3method for the ﬂhsystem haa been p01n£ed out.‘

‘ The next chapter deals with tha calculation of bond polari-
tles and electric dipole moments g% organotin compounﬁs; Not only the
.,calqulated dipole_mbments égrée with the experimeﬁtal values, the
- cgleculated bond_pqlarities are also‘consistent with the various ex-

. perimental observations, e ©egey 3501 nuclear quadrupole coupling
congtants, IR and bond distance data etce '

The concept of bonﬁ order has- been. extended t0 Del Re cal-
‘eulation in the £bqrth,chapter. The calgulgﬁed bond orders of tin-
_chlorine and tin~-carbon bonds in mekﬁﬁnclg type compounds have been
-darrelated with the éxperimental tin—dhloriné and tin-carbon bond
_diatances satlsfactorily. ﬂgain the 1mportance of bond polaritles
in. determlning the stretching frequencies of tln-chlorine, tin~carbon
_ and tinrhydrogen bonds have been demonstrated by the 1inear correla~
~ tion of the average stretching fregugncies with the celculated bond
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polarmties in a group of similar molecules.

The fifth chaptcr deals with the MR spectroscopy of organo-
tin compounds. Despite many discussions on the factors influenecing,
chemi.cal shift, tin~proton and 150-H spin-spin coupling constants
in organotxn comoounds, no general corrolot1on of these cuantities
with theorstically signi:zcant paramctora ars yet amallable. an.l |
attcmpt has, therefbre, heen made to correlate uhe varlatlons of’
chcmlcal ghifts and coupling constants w1th appropriate quantities
obtalned from Del Re- caTCulatlons. It has been shown that the varia-
tion 1n.ohcmlcal shifts. o? methyl protons arc determined mainly by
the charge on the methyl protona while the s—chcracter, rather'than
Yhe change in effectlve nuclear charge? determlnos the coupllng
constants in organotin compoundss |
| | The ﬂossbauer spcctroscopy of organotin compounds hag’ been
discussed in the nexk ooapter. A method for calculatlng electron
densitj at the uLn nucleus, uSLng the quantities gvailable from Del
Re calculat1ons has been-developea and used-to correlate +19gn
isomer snifts.iﬁ organotin compounds. Further, a method for caloula-
© ¢ing the clectron'pooulatiohs of the s'and-p'orbitals of tin'atom”
has been developed and an asymmetry parameter has been deflned to
correlate the quadrupole snlltting datas, | '

In the 1ast chaptor an attenpt has heen made to develop-
simple reactivity theory Wluhlﬁ the framo work of Del Re approxima— |

tions. In Section A, a slmple resotivity index "Z " hag been
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developed and eeplled o the 1nberpretat10n of helo—demetallatlon
reactionsg pf saturated organotin compounds both 1a.polar and non -
polar eolvents. In Section B the applicetlon of this index has been
extended to phenyl and vinyltin compounde. A mueh eimnler reactlvity
index, the bond yolarisabillty index, haa been 1n$re&gced in gectiom
C. The ut’i'iity of this index in the interpretetion of the reactivity
of organotin componunds in.pertlcular, and organometallic compounde
in general Ying been discussedy o

The calculated charge distributions, bonﬁ polarltiee and
| dfher related date on eome organotin_compqunﬁe have also been added
as an appendix. | \ | | |

The preeen$ etudy thue dlearly demonstrates that uhe Del Re
method, despﬂte its apparent crudeneee and empirlcel nature, will
prove to be e very ﬁnportant anﬂ effective epproach o0 the syetemati
theoretical gtudy of organomeﬁallic cempounﬁe, Another importent
cenciueiog eﬁerging from this investigation ie thet.elmest-eil the .
importan$ipro§ertieefef erganotinieompoﬁnds can be interpreted

quanﬁitatively withouxiinvoking'dﬁ - P bonding.



