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Abstract

Spectrophotometric study of charge transfer complexes of iodine with some
crown ethers in non agqueous solvents.

Sadegh dehghanykhah

The charge transfer complexation reaction between iodine and dibenzo-18-crown-6
(DB18C6), 4'-nitrobenzo-15-crown-5 (NB15C5) and benzo-15-crown-5 (B15C5) have been
studied spectrophotometrically in chloroform and dichloromethane solutions at 25 C. For
DB18C6, the resulting 1:2 (macrocycle to iodine) molecular complex was formulated as
(DB18C6...1").15. In the case of NB15C5 and B15C5 a 1:1 molecular complex of
(macrocycle... 17).15” type was formed. Kinetic studies on ligand-iodine system showed the
time dependence of absorption band of the complexes. The observed time dependence of the
charge-transfer band and subsequent formation of I3 in solution were related to the slow
transformation of the initially formed outer complex to an inner electron donor-acceptor
(EDA) complex, followed by fast reaction of the inner complex with iodine to form triiodide
ion. The spectrophotometric results revealed that the gradual release of triiodide ion from its
contact ion paired form, in the molecular complex, into the solution is the rate determining
step of the reaction. The pseudo-first-order rate constants were evaluated from the
absorbance-time data by Guggenheim method. The formation constants of the resulting
molecular complexes were evaluated from the Benesi—Hilebrand equation and found in two
solvent to vary in the order of DB18C6 > B15C5 > NB15C5. The influence of solvent
properties on the kinetics and stability of the resulting charge-transfer complexes are
discussed.

Keywords: Charge-transfer complex, lodine, Spectrophotometry, Crown ether.
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* Non — linear numerical method
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