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ABSTRACT

The interaction of lanthanide metal ions (such as Ce, Pr, Nd, Pm
has been investigated in aqueous medium at 25°C temperature
pH metric titration technique. The method of Calvin and
employed to calculate the values of proton-ligand (pK)fand Metal-Ligand
obtained for Nadifloxacin complexation with rare earth me
order: Pr* > Ce* > Pm* >Nd** > Gd**

medicinal drugs in the for
marginal drug, so variou

e of biologically active compounds and rare earth metal in medicine, in the
and determination of stability constant of Nadifloxacin with rare earth metal
ght of interest to study the complexes of Nadifloxacin with five rare earth metal
and Gd** using pH metrically in aqueous medium. Nadifloxacinis a topical
fluroquinolone antibiotic for the treatment of acne Vulgaris [7]. It is also used to treat bacterial infections. It showed
broad—spectrWiotic activity against gram (+)ve, gram (-)ve and anaerobic bacteria. It played significant role

against methici sistant staphylococcus aureus in-vitro studies. It has functional group with donor atom N and
O. Nadifloxacin iS one of the approved drug for the treatment of acne Vulgaris in European countries [8].

From the literature survey it is revealed that no work is notified on the complexation of Nadifloxacin with rare earth
metal. Hence we had carried out the study of complexation beheviour of Nadifloxacin with rare earth metal by
employing pH-metric titration technique.

In the present investigation of proton-ligand and metal-ligand stability constant, we used metal ions from lanthanide
series (Ce, Pr, Nd, Pm, Gd), complexing tendency of lanthanide series metal ions is lower than d-block elements but
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it represents significant binding properties with desirable ligands [9-10], Because d-orbitals are less diffused with
respect to f-block elements [11-14].

0O 0
F | OH
sge
HO
Nadifloxacin

EXPERIMENTAL SECTION

Material and methodology

The double distilled water is prepared in the laboratory by using all glass qui€k fit assembly. inal drug
was procured from the local pharmacy college. Nitrates of lanthanides were and it was
of British Drug House (BDH) India Ltd. Sodium perchlorate and perchl .Rqgrade”and from S.D
fine chem. Ltd. The pure drug Nadifloxacin is soluble in double distil . i in the pH metric

against oxalic acid
e rare earth metal salt
solutions were also standardized using EDTA titration. All ere made at temperature 25°C in
aqueous medium at constant ionic strength of 0.2 M N
isotemperature refrigerated circulator accurate to + 0.1
solutions were equilibrated in the thermostat for about 15
using a digital pH meter model Elico L1-120 in
accuracy +0.01 pH units). The instrument was
solutions.

reference calomel electrode (reading
0 and 9.18 using the standard buffer

Potentiometric determination of stabi

Calvin-Bjerrum titration technique 4 : he determination of stability constants. For evaluating the
protonation constant of the liga * ati of the complexes in aqueous medium with different
metal ions the following sets @ (total volume 50 ml) and titrated pH metrically against
standard NaOH solution The experimental procedure involved potentiometric titration of

solutions of
i) Free HCIO,, (A)
ii) Free HCIO, +

iii) Free HCIO M)

The above me eping M: L ratio, the concentration of perchloric acid (0.2M) and sodium
perchlorate tant for all sets. The titrations were carried out in a 150ml corning glass beaker
Nitroge h the solution to remove dissolved oxygen and carbon dioxide. The gas was
con ddition of alkali from the burrate. pH meter reading were noted only after the gas
bubbli ed. At the point where pH meter reading rise suddenly the rate of gas bubbling was

increased SOpas et quickly the steady readings. The titration curves are analysed using computer based program
in Excel.

RESULT AND DISCUSSION

In the complexation study, we used aqueous solution of Nadifloxacin and metal nitrates.
Nadifloxacin: Drug information

Mol. Formula: C1gH,;FN,0O,

Mol. Weight: 360.379

Chirality: Racemic Mixture
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IUPAC name: 9 —fluoro-8 - (4—hydroxypiperidin - 1- yl)-5—-methyl-1-oxo 6,7— dihydr@ yeido [3,2,1 -
ij] quinoline — 2 - carboxylic acid.
As per literature synthetic route of Nadifloxacin [16] as given below:

F

F F
brs PO, / H
I'\J —— Br IN =f Mz Br MH
oy
CHa S=TCH, CHs

1) EtOCH = C{CO:Et)s

2)PPA
o 0
F o o
OH F
| 160°C | OH
M M -
@ N
Nadifloxacin HO
Calvin-Bjerrum theor or the estiwn of stability constant [13]. The equillibria concerned in the
preparation of binar erted as
ML (i)

Where M: metal an

(i)

The stepwise ion of a complex MLcan be described by the following set of equilibrium constants.

[ML]
K| = ———— (iii)
M [L]
ML]
= (iv)
K2= M

Calvin - Bjerrum was firstly discuss the broad technique to eastimate the stepwise stability constant of metal ligand
complexes [11-12].
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3N MLy
0= N L) V)
Where,
n: Degree of formation or ligand number
A similar function for the proton - Iigand complexes is given by
— 1 01B1 .
i = S B8 = 1) (vi)
Where, 114 : mean number of protons bound per non-complex bound ligand molecule.
Stability constant of observed Nadifloxacin complexes were calculated with help of computer programme. Irving
and Rossoti’s point-wise calculation methods are employed for the determination of pK, values of Nadifloxacin drug

complex formations.

Table 1: Proton-ligand and metal-ligand stability constant of Nadifloxacin with rare eart

Metal ion Proton- ligand pK1 | Stability constant pK2
Ce (111) 3.909 8.9502
Pr (111) 3.909 8.9501 3. 7438
Nd (I11) 3.909 8.9502 2.9087
Pm (111) 3.909 8.9501 3.4242
Gd (1) 3.909 8.9501 2.865

The result of Proton — ligand stability constant and meta
complexes with Nadifloxacin are shown in Table 1.

From above observation we found the order of stability const
Pr¥* > Ce* > Pm* > Nd* > Gd*".

radii at gadolinium. As we proceed th
mcrease by one at each step. The sh getrons by another is quite imperfect owing to the shifts of

adii of Gd(I11) impose increasingly greater steric hindrance
action. The graphs of logK vs atomic number, atomic radii were

the order of stability constants is Pr* > Ce** > Pm* > Nd** > Gd**".
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