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ABSTRACT

The interactions between drugs (Fluoxetine hydrochloride, cyproheptadine hydrochloride and
Metformin hydrochloride) and additives were studied by conductometric technique. Increase in
conductance is observed as the percentage of ethanol decreases in ethanol-water mixture. However,
when the additives NaCl, KCI, CuCl,, NiCl,and glucose, are added, the magnitude of conductance
differs for different additives. The Walden product decreases with increase in percentage of ethanol in
mixture. The Walden product in presence of NaCl and KCl is observed to be less than the Walden

product in presence of NiCl, and CuCl,.

Key words: Fluoxetine- HCI, Metformin HCI, cyproheptadine HCI, Conductance in binary solvent.

INTRODUCTION

The studies of conductivity behavior of
substances in aqueous and non aqueous media
have received considerable importance in recent
years'3 due to its varied applications in various
electrochemical investigations. Conductivity study
is one of the important and simplest tools to
understand the transport behavior in general and
solvation behavior in specific*. Hence we decided
to study the conductance study of salts in binary
solvent of ethanol water and in presence and
absence of medicinal drugs.

EXPERIMENTAL

A series of binary solvent mixtures (10%-
90%) in ethanol-water is prepared. The salts KCl,
NaCl, NiCl,, CuCl, and nonelectrolyte glucose used
were of A R grade. Water used was double distilled
over alkaline KMnO, in quick fit glass assembly

(conductance 2 x10® mhos). Commercial alcohol
was refluxed with lime for two hours and then
distilled using long fractionating column. The binary
solvent was used to prepare 0.001 to 0.1M salt
solution.

RESULTS AND DISCUSSION

The present paper deals with electrolyte-
solvent- nonelectrolyte interactions. It has been
observed that non-electrolyte moiety interacts with
the ions of the electrolytes in solution. We selected
KClI, NaCl CuCl, and NiCl, as electrolyte and glucose
as nonelectrolyte additives. The following drugs are
selected for conductance studies

Fluoxetine hydrochloride (ft) is
antidepressant, cyproheptadine hydrochloride (chd)
is antihistaminic agent, and Metformin hydrochloride
(mfm) is antidiabetic drug
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Specific Conductance: It is observed that
specific conductance and equivalent conductance
of salts in binary solvent decreases with increase in
percentage of ethanol (table 1a-1d).The
conductance decreases, in water rich region, with
the addition of salt. The changes of conductance of
drug- electrolyte solution were attributed to the
obstruction of the electrical migration of ions by the
environmental non electrolyte entities. The decrease
in conductance with increasing ethanol in binary
solvent is due to decrease in dielectric constant,
thereby increasing intermolecular attraction between
solvent molecules and hence decreasing
conductance values. The specific conductance of
salt solution depends on various factors; the
contributions of different factors cannot be assigned
easily. In our study, we observed that conductance
in mixed solvent varies with drug. The general trend
shows that conductance values of salt solution in
presence of chd is high, since this drug does not
posses any specific functional group, its binding
capacity is also less, the hydrochloride molecule
attached to it dissociates completely and hence
shows maximum conductance. Equimolar solution
of above drugs in absence of additive showed
following order, ft < mfm< chd.

ft has three fluorine atoms hence there is
a greater probability of formation of hydrogen bonds
with either alcohol or water which may retard their
mobility and hence it should have least conductance.
The change in the order of conductance in presence
of additives alters this sequence, which may be due
to complex formation particularly with Cu (II) and Ni
(I) ions. It is a fact that degree of solvation is
correlated to solute solvent polarity only, irrespective
of the exact nature -electrovalent or covalent of the
solvation bond. The solvation depends on several
factors; one of the factors is ponderal effect. The
term ponderal stands for mass with size, which is a
structural effect, different from isotope effect where
change in mass does not create corresponding
change in size. Ponderal effect opposes solvation.
Hence solvation largely depends on solute and
solvent.

Most of the physical and chemical
properties depend on extent of solvation. When a
solvent mixture is present, physical properties

Shafique & Farooqui, Orient. J. Chem., Vol. 26(3), 865-877 (2010)

depend on differential solvation. Hence, it can be
concluded that conductance of these non-
electrolyte drugs in presence of electrolytes (salts)
mostly affected by electrostatic interaction or
complex formation between them.

The difference in conductance decreased
with increase in percentage of ethanol. This indicates
the strong interaction between ions and drug
molecules which retard the speed of ions towards
respective electrode. In presence of NiCl, the
specific conductance of solution increases which
indicate that ions are free and having more mobility.
ft in additive was found to be high. In the case of
NiCl,, ft has low conductance compared to other
drugs, may be due to Complexation between Ni (II)
and ft.

Limiting equivalent conductance

It is clear that in absence of drug,
the Ao values in general increase with decrease of
EtOH content i.e. with the increase of dielectric
constant for all studied drugs.
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[mfm-HCI]
7.9591
9.8880

952.2212

119.6393
101.7145

2645.1098

1825.5175 309.8410 2466.0555 332.3378

1792.1736 229.3623

1995.4231

225.1729
201.9659
159.3781
137.4853
119.6661
116.5024
113.8102
101.2836
91.8446

1004.9393

2430.6292
2232.5974
2281.6981
2321.5653
2063.6075

2574.3377 246.0151

1873.3873 260.5605

189.6141
159.2102
142.0046
112.7004
101.3669

928.2275
875.6497
844.5146
786.0600
720.7538
692.3974
676.3859

82.2766
68.7593
59.4938
54.7777

197.8832
179.1675
163.5481
143.8054
128.9536
117.3693

2666.7724

1796.2732 236.3657

1808.4286
1599.7822

1454.6150

1798.1675
1750.8753
1698.6603
1671.8094

1547.8187

11.2824
12.7350
14.1950
14.3500
13.6000
13.0910
12.6910
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1519.8675
2361.6392

2046.1952

119.3457
166.3712
142.5920
128.9113
134.6015

52.9966
52.8911

1753.7690
1536.4815

1753.1937
1762.0682
1237.5756

1286.0214
1208.4250
1139.9995

94.5604
92.3096

89.8274

1325.9036
1165.5998

1123.1928 53.2965

88.5031

97.5160

AOQ is molar equivalent conducatance]

[hO is viscosity of binary solvent

The apparent difference in the behavior of
drugs in the presence of electrolytes viz. KCI, NaCl,
NiCl, and CuCl, can be viewed by the difference in
magnitude of Eo values, which can be accounted
for hydrophobic and electrostatic interactions. The
manner in which the electrolyte ions modify the
environment of drugs is markedly dependent upon
the nature of the constituent ions, for e.g. salts, such
as alkali metal halides which modify the environment
mainly by polar forces. As the ion size decreases,
its first solvation sheath also contracts and therefore
the friction between this layer and the ion increases.
We observed that A decrease for all the drugs as
the percentage of ethanol increases.

Walden product
P. Walden has formulated its rule for 1:1
electrolyte in the following form

1 1
Aono =0.82 —t—

rs rs

The factor [%+%] is a measure of the
hydrodynamic radii of the ions and in turn, could be
used to get information about ion-solvent interaction.
The Walden product (Ao o) shows a maximum at
a particular solvent composition and then decreases
monotonously. The Walden product (Ao no), which
are informative from the point of view of ion-solvent
interaction is decreasing with increase in percentage
of ethanol. (Table 2) The product of ion conductance
by the viscosity of the medium should be
independent of the solvent nature. Hence the
Walden product is expected to be constant for a
given electrolyte in a series of solvent mixture in
which the ion-solvent interactions are uniform.

The equivalence conductance and Walden
product for ethanol-water was found to be in the
order of CuCl, > NiCl, > KCI > NaCl. In all the cases
Walden product for alkali halides is less than the
transition metal halide which is obvious because
ionization (dissociation) of salt depends on solvent
properties, particularly dielectric constant. But in chd,
the A, values for NiCl, are higher than CuCl,, it may
be due to complex formation. The mobility of ions
decreases with increase in percentage of ethanol
and hence the A, and Walden product in all the
cases we studied decreases.
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