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*There are «.... agents in Nature able to make the
particles of bodies stick together by very strong attractions,"
wrote Newton in 1718, "And it ie the buiuuu of experimental
philosophy to £ind them out.®

How do these "agente" act within qnd between molecules
has been a subject of vigorous research for the jast hundred jyears
or sc. The vast field of molecular or association comjlexes has
gradually developed through such research and many novel examples
of molecular associations bave been added to enrich this branch of
Chemistry. Thue, many molecules which were never thoughtto be able
to btehave as electrom donors or acceptors have since been jroved to
behave mo.

In the jiresent work, wme would like %0 ;resent examples
of some novel donor - acceptor tyie of comjplexes formed by a group
of orgenctin ~ ortho ~(aryl azo) benzoates acting as extremely
versatile donors. Comjlexes are formed with a very wide variety of
moleculer including well-known electron acceptors,unsaturated
hydrocarbons and their derivatives, ethers, halo alkanes and even
saturated hydrodarbdons. In some cases, charge-transfer bande are
aleo obrerved.

The formation of amnociation complexes with =aturated
hydrocarbon molecules is extremely novel in as much am no sjpectros-
copic evidence of such accejtor (or donor) srojerties of the
saturated hydrocarbons was »0 far available. A pumber of thermody-
pamic and other evidences were however anvailable which indicated
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po-aibilitio; of molecular associntion involving =aturated
-4
hydrocarbons.

The work ie divided into four chapters.

In the first chapter;, a short review of association
complexes bas been given., This chajpter includes classification of
association comjlexes into several types dejending on the bonding
situations, different tyjes of donor and accejtor molecules jarti-
eipating in bonding in euch comjplexes and the methods generslly

used for their qnan%itative study.

in the second cbapter, the electronic spectra of azo
dyes and their metaliic and organometallic derivatives have been
discussed. 9Jjpecisnl ompbasis has been laid on explaining the
solvent effects on the absorption spectra of ago dyes and their

organometalilc derivatives.

In the third chajtsy, a detailed study of the absorp-
tion apeotra of Triorganotin-ortho=~(aryl ago) bengzoates in diff-
erent solvents has Dbeen jresented 10 show formation of novel
association complexes. Methods for comjutation of integrated
band intepaities, Oscillator strengthe and determination of amsso-
ciation constants bave been fully diescuessed. The mainitudes of
the association conatants sug, ests rather weak interaction with
saturated hydrocartons (K ~/ 10~2 litre/=zole). The trend in the
values, however, supjorts the hyjothesir that the organotin

2. J. Le Brumant, M.%elim and G. Martin, Chemical Abstracts, 78:
1351284 (1973). :

3. K. ghudo aud T. Ckauoto, Tetrabedron, 33(“). ‘7'7(‘977).

4. W. toycicki and i. Rhensius, J. Chem. Thermodynamice, 11(2),
153 (1979)



(1v)

molecules act as donor and the other jpartuner as accejptor since
magnitudes of the association constante inorease with accejtor
strength of the interacting molecule. For exazjle, the associa-
tion constant of the Chlorenil-comjlex ie about 103 litre/uole.

The fourth chapter deals with the effect of jrotiec
solvents on the association couplexen formed by the triorganotin-o=-
(aryl ago) bengoates. A detailed study of these effects helps to

understand more fully the donor - acceptor nature of the mssocia~
tiep comjlexesn.

In the appendix, coaputaticnal =methods uesed for

the deteraination of inteyrated band intennities have been dis-
cussed in details.



