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ABSTRACT

4 number of review articles have appeared during
the last few years covering the literature on organovtelluriumv
compounds. Many substances reporfed in literature are poorly
characterised and many contradicting statements have been
published concerning their reactions. 4 relatively less
work is reported on compounds of the type RleX, (where
R = ;lkyl or aryl, X= halogen). The present work has,therefore,
been undertaken with a view to prepare some aminoaryltelluriun
trihalides and their salts and cnaracterise them using
conductance and molecular weight icasirenents, nuclear magnetic

resonance, ultraviolet, infrared and mass spectrometric techniques.

The thesis has been divided into five chapterse.

The first chapter is a review of literature on various
aspects of the cheuistry of telluriwa(IV) compounds. an attenpt
has been nade to cover the literature on tellurium halides,
diorganyltellurium dihalides, organyltellurium trihalides and
their salts in such a way so as to bring out discrepancies
clearly. |

The second chapter deals with the preparation and
characterisation of aninoaryltellurium trihalideé and bis(anino-
aryl)- telluriwn dihalides. anminoaryltellurium tribrounides and

triiodides have been prepared by two different methods. Three
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different nethods have been followed for the preparation of
bis(aminoaryl) tellurium dibromides, whercas the halogen-exchange
reaction method has been followed for the preparation of

bis(N,ll~dimcthylaniline) telluriuwm diiodide. .

aninoaryltelluriun tribromides are all yellow in
colour, whereas the triiodides deep violet to black. 4ll these
compounds are fairly stable in dry air, but get hydrolysed in
the presence of moisture. Hydrolysis studies of these ccmpounds
show that while, N,N~dimethylanilinetellurium trichloride and
tribromide get hydrolysed as soon as they are put in water, the
trilodide hydrolysed only very slowly. The main hydrolysis
products are tellurium dioxide, aminéhydrogen halide. and
halogen acid. Their conductance data in acetone, acetonitrile
and nitrobenzene indicates that these compounds dissociate in
dilute solutions and behave as 1lil electrolyte presumably by
the formation of ArTeXZ.and X~ ions. Their molecular weizht
data, however, indicates that the dissociation is very less at
higher concentrations( above 10 n molil) and the conmpounds mainly
exist in the molecular form. In case of H,i-dimethylanilinetelluriun
trihalides where the solubility is high the polyrmeric species are
forned.

The structural studics of amincaryltellurium trihalides

have been presented in the third chapter. [uclear magnetic .
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rescnance, ultraviolet, infrared and nass spectroscopic
techiniques have been used to elucidate the structures of these
compounds.

f.n.r.spectra suggest a symmetrical substitution of
benzene ring. In all these compounds aromatic protons resonate
sonewhat to the low field of the corresponding amines and also
of benzene. This is GXplained.on the basis of the dissociation
of these compounds into ArTeXE and X ions as observed by
conductance measuren:nts described in chapter 2. The positive
charge developed on tellurium leads to deshielding of the ring
protons. However, due to the presence of a strong electron
donating'(amino) group, the aromatic protons do not appear at as
or p~-CH.C H TeCl_. The loy field

3 364 3
shifts of the afyl protons, in general, increase¢ slightly along the

low a field as in C6H5TeCl

seTies irTeCly <~ﬁrTeBr3 £ ArTeIB which has been explained on the

basis of Te-X bond strength and their solubility.

Ultraviolcet spectra of W;i-dimethylanilinetelluriun
trihalides have been recorded in methanol and acetonitrile. It
is concluded that the halotelluriun group decreases the resonance
effect in the benzene ring. The solvent effccet has been discussed.
The methanolic sclutions of these compounds show fine structurc
of the primary band whereas the acctonitrile solution does not.
This is cxplained on the basis of differencc in polarity of these

two solvcntse.
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Infrared spectra of these compounds have been recorded
. «1 . -
in the range 4000-70 cn ~¢ Thesc spectra arc guite complex and
hence the bands pertaining to -NR2 group, carbon=-nitrogen,

tellurium-carbon and tellurium -halogen bonds only are discusscd.

The position of H-H streteciing and bending vibrationsg
in thesc conpounds suggest that the .NH2 or —NHCH3 group rcnains
intact and no Te-N bond is formed. |

| ‘The far infrared data suggest a dimeric structure,
in which telluriun aquires a five coordination through nalide
bridging in agreement with the theory of Wynne and Pcarson. Since
the tellurium~halogen bond formed between tellurium and bridging
halogen is longer than that formed between telluriun and terminal
halogen, a structure based on ArTeX2+ units associated with
halide bridges to give a five coordinate tcllurium atom is also
sugzested.

Mass spectra of N,N-dimUthylanilinetolluiium trihalides
have been discussed and the possiblc fragmentation schenes
suggested. The spcctra of all the three conpounds show a basc peak
at /e = 120, which corresponds to c¢ither C6H5H(CH3) = CH; or
C6H4N(CH5); ion. Molecular ioi peak is observed only in the
spectra of N,N-dimethylanilinctellurium triiodide. The TGX; y

+ + + . . . . o .
T0X2 ; TeX and Te dions can readily be identifi=d in the nass



spectra of these compounds as they show, in general, the saue
distribution of masses as is theorctically cxpeccbed. o notastable
peak at n/e = 116 1s observed in all the compounds and it has |
been contributed to the metastable transition of 06H4N(CH3);

('m/e =120 ) ion to Cgli H(CH,)= CH" ( n/e = 118) ion in a

single step by the loss of a hydrogen molecule.

The fourth chapter includes the preparation and
characterisation of tctrahaloaminoaryltellurates(IV). Two
methods have been followed for the preparation of these
corpounds.

The co.aduetance data suggest that thesc compounds
dissociate in dilute solution and the values of molar conductance
in most cases 1ic in between the range for 1:1 and 1:2 electrolytes.
This has been explained on the basis of dissociation of thesc
compounds in two gteps.

In the first step the compound behaves a 1il elcetrolyte,
but subsuquently.tho anion formed also undergocs dissociation and
behaves as 1:2 alcctrolyte. The degree of dissociation of anion
increascs with dilution and in a number of cases in aitromethanc
solution a behgviocur of 1:2 electrolyte is observed.

The infrarcd spectra of these compound have been
recorded in 4Q00-70 cm—l region and the results discussed. The

conpounds prepared by the action of halogen acid on AMINOAYYl— -
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telluriun trihalides show the bands characteristic of‘NH;;
NH; or NH# grouping. However, other tetrahalotelluratcs(IV)
show the spectra similar to the corresponding aminoeryltellurium
trihalide in the range 4000400 cr T, |

The far infrarcd data guggest a squar. based pyramidal
structure with C4:V synnetry for AJTeX; species whereas a sinilar
structure with a symuetry lower than C, for the AITeX3Y-
- spocicse  However, the structure is to be supported by Raman cdatae

4 rcosune and further scope of the work is given in

the £ifth and the last chapter.

HK kKK
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