Available online www.jocpr.com

Journal of Chemical and Phar maceutical Resear ch, 2012, 4(9):4412-4416

ISSN : 0975-7384

Research Article CODEN(USA) - JCPRC5

Potentiometric study of transition metal and rare earth metal complexeswith
Isoniazid drugin 20 % (V/V) ethanol-water mixture

Shailendrasingh V. Thakur*? Mazahar Farooqui® and S. D. Naikwade®
®Department of Chemistry, Milliya Art's Science & Mayement Sci. College Beed (MS) India.

"Post graduate & Research Center, Maulana Azad @elldurangabad (MS) India.
‘Mrs. K. S. K. College, Beed (MS) India.

ABSTRACT

The interaction of transition metal ions and rat@rth metal ions with Isoniazid drug has been ingaded in 20%
(V/V) ethanol-water mixture at 0.1 M ionic strengthtemp 298 K by Potentiometric titration .Thealabtained is
used to calculate the values of proton- ligand #itgtconstant (pK) and metal-ligand stability caast (logK). It is
observed that transition metal ions and rare eartbtal ions forms 1:1 and 1:2 complexes.

Keywords:. Stability Constant, transition metal, rare earthah@anthanide) Isoniazid drug.

INTRODUCTION
The stability of metal complexes with medicinal gswplay a major role in the biological and chemietivity ™ 2
Metal Complexes are widely used in various fieldach as biological processes, pharmaceuticals ratépa
techniques, analytical processes®Most of the d-block & f- block elements form comyés. There are different
kinds of ligand used for complexation. For the prgsinvestigation, we selected antibacterial drsigniazid.
Isoniazid is antibacterial agent used primarily astuberculostatic. It remains the treatment of chofor
tuberculosis. Isoniazid (Laniazid, Nydrazid), hadPAC name pyridine-4-carbohydrazide also known as
isonicotinyl hydrazine (INH), is an organic compduhat is the first-line medication in preventiamareatment of
tuberculosis. The compound was first synthesizetthénearly 20th century, but its activity againgidrculosis was
first reported in the early 1950s, and three pla@eutical companies attempted unsuccessfully talsmeously
patent the drug Isoniazid is a prodrug and musadiivated by a bacterial catalase peroxidase enziatein M.
tuberculosis is called KatG. KatG couples the isotinic acyl with NADH to form isonicotinic acyl-NBH
complex. This complex binds tightly to the enoyldazarrier protein reductase known as InhA, therelogking the
natural enoyl-AcpM substrate and the action ofyfaitid synthese. This process inhibits the synshesimycolic
acid, required for the mycobacterial cell wall. &hge of radicals are produced by KatG activationsohiazid,
including nitric oxide, which has also been shownbe important in the action of another antimycobdal
prodrug. NIhjhjmmmopiuk Isoniazid is bactericida tapidly dividing mycobacteria, but is bacteridistaf the
mycobacteria are slow-growing. Isoniazid reachesagpeutic concentrations in serum, cerebrospinad,fland
within caseous granulomas. It is metabolized inlier via acetylation. Two forms of the enzyme assponsible
for acetylation, so some patients metabolize tiug dnore quickly than others. The physical propsrtiEmedicinal
drug Isoniazid is shown bel&t’
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Molecular weight = 137.13g/mol

Phase = solid (at STP)

M.P. =171.4°C

Refractivity = 37.46

Polarizability = 13.21

Solubility = Soluble in water 140mg/ ml or 3.49d-g0n/lit
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figl: Structureof Isoniazid (CsH7N3O)

Literature survey reveals that a very few reseenchhave done such type of work using medicinabdas a
ligand®*® Therefore we decide to study stability constanbiofary complexes of Isoniazid drug with transition
metal ions  Fe(lll),Co(I),Ni(ll),Cu(ll),Zn(ll),Cd() and rare earth metal ions La(lll), Ce(lll),
Nd(I1),Sm(),Gd(1), Th(I&Dy(111) using pH metry.

EXPERIMENTAL SECTION

Materials and Solution: The ligand Isoniazid is soluble in double distlieater. NaOH ,NaCIQHCIO, & metal
salt were of AR grade .The solutions used in them@metric titration were prepared in doubleidedd water .The
NaOH solution was standardized against oxalic soldtion (0.1M) and standard alkali solution wgsia used for
standardization of HCIQ The metal salt solutions were also standardizedguEDTA titration'*®  All the
measurements were made at 298 K in 20% (V/V) ethaater mixture at 0.1 M NaClQstrength The thermostat
model SL-131 (Adar Dutt and co(India) pvt.ltd. Muaibwas used to maintain the temperature constdd.pH
measurement were made using a digital pH meter hield® L1- 120 in Conjunction with a glass andenefnce
calomel electrode (reading accuracy £0.01 pH utiits)instrument was calibrated at pH 4.00 ,7.00%48 using
the standard buffer solutions .

Potentiometric procedure: For evaluating the protonation constant of thardid and the formation constant of the
complexes in 20 % (V/V) ethanol-water mixture witifferent metal ions. We prepare the following sefs
solutions.

(A) HCIO,4 (A)
(B) HCIO4+ Isoniazid drug (A+ L)
(C) HCIO,+ Isoniazid drug+ Metal (A+ L+ M)

The above mentioned sets prepared by keeping Matio,rthe concentration of perchloric acid and sodi

perchlorate (0.1M) were kept constant for all s&tse volume of every mixture was made up to 50nthwlouble
distilled water and the reaction solution were ptiteneterically titrated against the standard alaatemp 298K.
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Table-1 Proton-ligand stability constant and Metal-ligand stability constant of transition metal ionswith | soniazid drug at 0.1M ionic
strength in 20 % (V/V) ethanol-water mixture.

. Proton-ligand Metal-ligand stability constant
Metal ion stability constant| LogK;  LogK; Log LogKy/LogK,
Fe(lln) 12.14 10.50 22.64 1.156
co(lly _ 5.415 4.370 9.785  1.239
Nii(ll) PKi=3.192 5595 4710 1030  1.187
cu(ll) _ 9.011 7.521 1653  1.198
Zn(ll) PK-=10.65 5891 4954 1084  1.189
Cd(ll) 5.273 4.229 9.502 1.246

Table-2 Proton-ligand stability constant and M etal-ligand stability constant of rare earth metal ionswith I soniazid drug at 0.1M ionic
strength in 20 % (V/V) ethanol-water mixture.

. Proton-ligand | Metal-ligand stability constan
Metal ion stability constant| LogK;  LogK, Log LogKy/LogK,
La(lll) 6.388 4.952 11.340 1.289
ce(lll) _ 6.477 5.249 11726  1.233
Nd(IIt) PK=3.192 1 7481 5643 12834 1272
Sm(lll) _ 7.624 6.745 14.369 1.130
Gd(in) PK=10685 | 7007 5622 12629 1.246
Th(lln) 7.410 6.597 14.007 1.123
Dy(lll) 7.528 6.711 14239 1.121

RESULTSAND DISCUSSION

Proton ligand stability constant (pK) of Isoniazitiug was determined by point wise calculation metlas

suggested by Irving & Rossotti. Metal- ligand slipiconstant (logk) of transition metal ions arate earth metal
ions with Isoniazid drug were calculated by poinsevand half integral method as suggested by Inéng
Rossottf®. For the present investigation we have studiedstability constants of divalent transition metahs

except Fe which is in trivalent state. Since we mgjét between 0.2 to 0.8 and 1.2 to 1.8 indicating 4nt 1:2

Complex formation .It will be interesting to studlye solid state formation of such complex and ttal its

biological activity ,which is included in our fuiplan.

Till now very less or almost no work is observedtba complexation behavior of lanthanide with meditdrug
such as Isoniazid. As Lanthanides are having lapaaity to form complexes still there stability stant values
(log p) are comparable with that of transition metal iofisis might be due to the presence of diffusedbital, the
trivalent charge present and effective nuclear ginaetc. Observed trend in the order of stabditystant of
transition metal ions wasFe®” Cu®* > zn* > Ni# > Co** > Cd*

which are accordance with the William -Irving s=rf?” and the order of stability constant cdre earth(
lanthanide) metal ions was La* < ce* < Nd* < sm* > Gd* < Tb* < Dy*
The graphs of logk vs. atomic number, atomic radiere plotted & found in  good agreement
with earlier studies. The ratio of logKogk, is positive & greater than one in all cases .Timplies that there is
little or no steric hindrance to the addition ofeedary ligand molecule.
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