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lodine — discovered in 1811

Forms Complexes:
Donor-Acceptor and Host-Guest

Starch-lodine Blue Complex

Has been known for almost 200yrs but is not
well understood

Goal — to understand the complex
Interactions of lodine

Starch Is a biologically benign delivery
vehicle — better medicines







Result of military
research for Napoleon

Discovered by
Courtois in 1811

Humphry Davy
determined it was in
the same group as
chlorine

Starch-lodine complex
known since 1814
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« Cause spectral shifts in water and other
electron pair donors

e Exact structure of the 1odine-water
complex not known

One or two water molecules?




an example of supramolecular chemistry

Best known host-guest complex is the starch-iodine
complex
Used as iodimetric end-point indicator

Raman spectroscopy and X-ray diffraction studies of
structure exist

The amount of charge in the complex (I,/1') and the origin
of spectrum are not known (Kuhn free-electron
model/solvent shift and broadening).




 When I"Is added to an |, solution, an
equilibrium occurs between 1, I, and |5

e L+ 1T = 5

Keq = 7 X102




Calculations of trilodide eguilibria In mixtures

Triiodide equilibrium for 0.001M Kl
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» Spectrum of complex as a function of 1./l
concentration ratio

* Hydrolysis studies — acid vs. enzymic
Targeting| of inkages

o Charged starches — cationic, anionic, and
pi-lenic




Agueous Iodine chemistry is extremely
complicateal!!
Expernmental Methods (UV-Vis

Spectroscopy)
Analysis Metheds (cunve fitting)

Results tor Date




1. Trilodide — produced by reaction
between |- and |05

o 104 + 81 + 6H* = 3, + 3H,0

Triiodide spectrum
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2. lodine — sublimed elemental iedine in H,O
EXxpect to see a

~ 460nm
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Chromasolv Spectra




|, disproportionates In agueous solutions
3l, + 3H,0 — 105 + 51" + 6H*
» Disproportionation 6ccurs in two: steps
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nl: L+ H,O = HOI+ |-+ H" (fast)
0 2: 3HOI — |05 + 21 + 3H" (slow)

= dependence ?

IH*] will"affect the reaction rate
s Promoted by basic selution



» pH dependence
Relative peak heights change
More |, present inithe acidic solution
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Chromasolv Spectra DI water spectra
pH 8.91 pH 5.23




o Comparison with recent equilibrium and
kinetic data (Nagy et al., 2004)

o Analysis ofi Spectra — Fityk
Fitting of experimental spectra to generic

lineshapes (Gaussian, Lorentzian, Voigt, ...)
Simultaneous fitting off multiple peaks
Levenberg-Marguardt Algoerithm
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