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AUNGKANA CHATKON : SYNTHESIS AND STRUCTURAL STUDY OF
MATERIALS COMBINING METFORMIN WITH OTHER COMPOUNDS
USED FOR DIABETES THERAPY. THESIS ADVISOR : ASSOC. PROF.

KENNETH J. HALLER, Ph.D. 120 PP.

METFORMIN/DECAVANADATE/AOT REVERSE MICELLES/DIABETES

Syntheses of new crystalline materials containing metformin in combination with
the therapeutic agent decavanadate, used in treating diabetes, are of interest as potential
candidates for new synergistic materials to decrease required dosage of metformin or
metal resulting in a decrease in their toxicity as treatments. Investigation into how these
combined materials interact with the interface of reverse micelles may give insight into
their interactions with cell membranes.

The active pharmaceutical agent, metformin hydrochloride (MetHCI), was
isolated from the drug and characterized by FTIR, melting point, and X-ray diffraction
techniques. The crystallographic results show a pronounced n-electron delocalization on
the biguanide group that is interrupted at the center bridging N atom, with a large
dihedral angle (¢) between the two guanidine groups. The presence of intermolecular
N-H---N" hydrogen bonding interactions between cation groups and N-H:-Cl and
C-H--Cl hydrogen bonding between cation and anion form a 3D supramolecular
network.

Solutions of MetHCI at various pH were studied; *H NMR chemical shifts at 3.05
ppm at pH = 1 and 2.77 ppm at pH = 14 of the —CH3; group are consistent with
deprotonation of metformin at alkaline pH. In sodium bis(2-ethylhexyl)sulfosuccinate
(AQT) reverse micelle systems the methyl protons show downfield chemical shifts that

can suggest that metformium ion is associated with the interface.



v

A compound containing metformium cation (HMet") and decavanadate anion
(V10) was synthesized and characterized. The material is not soluble in water but slightly
soluble in dimethylsulfoxide and very soluble in the inhomogenous environment of AOT
reverse micelles, deviating significantly from the properties of sodium decavanadate.
Considering the fact that Vi, is reported to have insulin enhancing activity in STZ
induced diabetic rats, the fundamental properties of how this oxometalate interacts with
interfaces was investigated. Since metformin is reported to affect the H-bonding in
water, how it affects the water pool and water organization near the interface of the
reverse micelles was investigated. These studies demonstrate that the counterion to the
decavanadate anion significantly affects the solubility of the salt, and thus illustrates the
importance of even 1% substitution of the sodium cations in inhomogeneous
environments. The presence of HMet" ions that replace the counter ion to AOT in a
sodium AOT reverse micellar system affects the organization of the nanostructure and
significantly improves the solubility and presumed permeability of the anion.

This may have important implications in the design and monitoring of
metformium and decavanadate ion interactions with the interface of reverse micelles and
implies the potentcy of coadministration of metformin cation to activate transfer of

decavanadate across the cell membrane.
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