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Remarkable ~ogress has already been made by_ the experimental 

chemists in the field of organotin compounds, while new compounds 

are being reported·, data on. physical and chemical properties of 

these compounds are becoming increasingly aV$ilable in chemical 

literature. However, interpretation of the experimental results are 

not always satisfactory and no systematic theoretical study has yet 

been made in this field• The present study, therefore,. attempts to 
..... J< • ~ 

aystematiz.e;. interpret(: 'and correlate the important ·physio~l and 
. . 

chemical properties of orga.notiri.. compou,nds using simple qtli3-ritum 

mechanical arguments and calculations ~ased on 1ihe Del ;lie me-thod. 

Approximations ingrained ~ the Del B;e. method are by no means sati&­

factory and in reality the method is al semiempirical ?ne. Notwith­

standing this, the method has been s_elected for the study of organa­

tin compo~ds mainly be·ca.use of its extreme mathematical simplicity. 

The Ruckel LCAO MO method 'has also been used ~ conjunction with 

the Del Re methoct where a n-system is also pres en if ... The original 

Del Re method has 'been co~iderably extended and modified to the 

extent that it is now possible to interpret~~ and·.90rr·elate aJ.most 
I. ' 

all important physical and chemical :properties of orgru.J.otin oompounda-
• ·'1.. • • ' - • 

by extremely siJ:nple "paper a~d: pencil calculations"• · 
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In the first Chapter the Del Re method· ha~ been reviewed. 

Evaluation. of the. Del Re parameters has been discussed and the 
' . 

~iou.s. parameters· used in, the present s·t;udy have been, ·tabulated. 

The second Chapter deals with calculation of total bond 

e~rgy of organotin ~ompounds by the Del Re method ~ conjunction 

with the Hu.ckel LCAO 1~0 method where a TT-systexn is .a:J.so present. 
I 

Excellent linear correlation between the calculated total bond energy 

and the expe;r:oimental heat of a.tomisation is obtained •. The similarity 

betwe~n the Del Re m~thod for the <J -system and the Huckel LCAO MO 
' ' 

- method, .fo~ the: rr-ey~tem has bee~ ~inted qut. 

• I The- next chapter dea.ls with t}le, . calculation ot bond polari-
' . ' ' -. ~ 

- ti13s and electri_c dipole moments ~£ organotin compounds~. Not only the-
-. . ' 

,caloul~ted dipole. moments agree with the experimental values,. the 

calculated. bond po_larities are also consistent with the Va.rious ex­

perimenta+ .~bserva..:t,ions, e.g., 35.ci nuclear quadrupole oqupling 
. . . . . . . . . . ' ' ' 

con..er~a.Il,tst IR and bond distance data· etc. 
• r I .• 

The. concept of bond order has" been. extended. to Del R~ 9al..; 

· ctl.lation in the fourth .·chapter, The calculated bond orders of' tin-

. _clllo:r;'ine and tm-~:rbon· bonds· in Me4-~SnOl~ ·type compounds have been 
' . 

· .. - Cc;J~r~lated, with the (3Xpe~imental tin~chlorin~ and ·tin-carbon bond 

. : . d.ista.n.ce!FJ sa.tisfactorily, ... Agaiil the importan~e of bond. polarities 
• ' ' ' ' ' r • ' ' •• ~ 

' in,,dete~min,i~ tp.e stretching frequencies of' tiri.-ohlorine, tin-carbon 

and tin-hydrogen bonds haVe· been demonstrated by the linear CQrrela-
' ' . 

tion of the average stretching freljuenoies with the calculated bond 
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pola:r.-ities :t,n a. grou·p of similar molecules. 

The fifth ~hapter· d.ea.is with the NMR ·apeotrosC'cipy ·a:e'.organo-
tin compotind.s. Despite many discussions on the factors influencing, 

6h.~mic8J.. 'shift, tin~proton and 130-H. spiri.~spiri. .coupling oon~tants 
in orga.no.tin 'compounds, ~0 general correl~tion :of' these qua.il.tities 

with thecireticaliy 'sigriific~t parameters' are yet available~ An' .. 
. . . 

attempt has, therefQre, beenmade to corr~late the ~riations ~fo 
ohenlical shifts :and coupling consta.rits vdth a.ppropr:Late quantities 

obtained. from Dei Re · oa.lcuiations.• It has be~ri.. snoWn.'' that the varia­

tion in chemical shifts , ot: m~thyi protons ~e ·determined m~inly by 

the charge on the methyl proton~' while t4e a.:character, rather than 
l . ' ' 

the change ·in effective nl:lcle~ charge; determines the coupling 

oons,tants in o~ga.notin compounds. ' 
. ' 

The Thlossbauer ~:p.ectroscopy of o~ganotin COIIUX>WldS has' be~n 
' ' . 

' ' 

discussed in the next chapter.·. ~ meth,od 'tor calcUlating el~ctron' 
. ~ . 

density at the tin nUcleus;· using the quantities ~V$ilable from Del 
• • 1, -

~e· calcul~tions has been developed ·~d ·~ed, to correlate 119an 

iaonier shifts ~ ·or~a.notin com·poun.ds. ·~ther,· ·a method for :calo~a­

. till.g the electron 'populations ot tii~ .a .ancLp orbi·tals o:t tin atoni 

haS , been developed and .an asizmnetey par~eter ~~ been def~ed to' 
' . . . 

correlate the quadrupole .sPl:i:ttll1g da tE,J. •. ; 

In the last chapte~ ~n att~mpt ~s been made to develop 
. '. . ·. . 

simpl.e reactivity theory within the fra.m~ work <?f Del Re approXima-. 
. . 

tiona. In Section A, a simple re'activity ~dex "~ tt' llas been 
l ' 
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developed ·ana applied to the in·terpreta.tio~ of balo-demetall~tion 
reaction§' . of saturated org~otin comPOun!ia. both :in polar ~d . non . 

' ' . 
:Polax- aoiv~nts •. lii Section B. the .~Ppl:Lcation of th~s ·inde~ has been 

extended. to phenyl and ~ri.yltin oomPQunds-.4!, A much :;Jimpler re~ctivity 

irid~x:,. the bond polarisabi~:J.ty inde~t. has b~en introduced -~ SectiOD 

c •. :The utility of this index in: th~ inte~pr~ta.tion of th~ reactivity 

of 'organotiil. compounds'~ particular~ and organometallic compoUna~ 

in general has been. dis-cussed;~: 

The ealculated ch.arge .distribu.~ionf3, bond polarities and 

other rel~ted. data on some organot:41· compoun~~ have ~lso been added_ 

as an ai>~ndix,.',,.: 
' ' 

~he present study .thl1S ol~arl~,r.demoll;strates that t}le Del Re 

method, desp:J.te ~ ts 'appare!lt ,crudeness and empirical natl.ll'e,. will 
' ' 

prove' to be a very' import~t ,and ~~fectiv~ apProach t9' the systemati 
' ' I ' ' 

the_oretica.l ·ei.tudy Qf or'?ano'ni.e~llic c?mpowlds• Another important 

c.oriclusiolj emergilig i'l"om t_liis: invest:Lg~tion is that. almos~ all the. 

important 'pro~ertie.s- of organot,iri'. oonipo~ds can be ~terpreted 
qualiti.tatively witho-q.t :invok~ d~ -·' prr · bondfn~~ 

l 


