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ABSTRACT

Schiff base N-[2-hydroxy-1-napthalydene]-2-methodiine (3) obtained by the condensation of 2-hydroxy-1-
napthalydene (1)with 2-methoxyanilline (2). Formation of Schiff base N-[2-hydroxy-1-napthalyele2-
methoxyanilling(3) confirmed by TLC, M.P., IR and C,H,N analysisrtkar formation of complexes of transition
elements like Mn(ll), CO(Il), Ni(ll), Cu(ll) and Zi) with organic ligand Schiff base N-[2-hydrogy-
napthalydene]-2-methoxyanilline was studied by pgbeentiometric technique at 2743 in 60%(v/v) Dioxane -
water medium at 0.1M (NaClO4) ionic strength. Ttabgity constants of these binary complexes oRMNwdroxy-
1-napthalydene]-2-methoxyanilline with transitidements were evaluated and Order of stability camstound as
Cu > Ni>Zn > Mn > CO.

Keywords: Schiff base, Transition elements, Potentiome&atihique and Stability constant.

INTRODUCTION

Schiff bases and their metal complexeshave recentedest to development of bioinorganic chemisieid due to
their novel structural features, intensive specarad magnetic properties. In organic synthesidffSbhses play
vital role, as they readily form stable complexathwransition elements, since it has been recaghthat many of
these complexes may serve as models for biologizalbortant speciés. During such complexes, Schiff base acts
as organic ligands. These complexes had variouicappns in various fields like catalySianalytical chemistry?
and biological studies. Due to the number of sielsonding in organic ligands (Schiff base), compkelead to the
higher coordination polyhedra and also cause grdatetic and thermodynamic stability. The compaeture
polydentate Schiff bases make them more effectivatiaining higher coordination structure. The pobty of
complexation of bi, tri and tetra dentate orgaigard (Schiff base) was shown by various work&tsThe metal
g:zomplexes with bi, tri and tetra dentate Schiffdsakaving O-N, O-S, and O-N-S as potential sites weported”

The widespread occurrence and use of transitianeziés in biological systems is a result of itsigbtb chemically
interact with organic and inorganic substances.sTias initiated widespread examination and discossif
transition elements in medicine and biology. Cuontaining superoxide is the best example of arft&mnmatory
agent.

316
Scholar Research Library



Shivaji Jadhav et al Der Pharmacia Lettre, 2015, 7 (12):316-320

In the present investigation bi-dentate Schiff blageing O-N potential sites has been successfyhyhesized by
condensation of 2-hydroxy-1-napthalydene with 2hmogyanilline. In view of the importance of Schifasge and
transition elements in medicine, in the preseneatigation the synthesis, characterization andraétation of
stability constant of Mn(ll), CO(ll), Ni(ll), Cu()l and Zn(ll) complexes of N-[2-hydroxy-1-napthalped-2-
ethoxyanilline (3) have been described.

MATERIALSAND METHODS

Experimental:

(A) Synthesis of Schiff base: Take equimolar mixture of 2-hydroxy-1-napthaldedy@.1 mol) and 2-
methoxyanilline (0.1 mol) in appropriate volume &thanol, charged 2-3 drops of glacial acetic a¢idoam
temperature. Then raised temperature of reactioasmg to reflux, reaction mass reflux for 3-4 hreder
continuous stirring and progress of reaction chaeKTLC using Ethyl acetate : Hexane (5:5) as sdbzeAfter
completion of reaction, reaction mixture cool abmotemperature and poured on ice-cold water. Tleeipitate
product was filtered out through G1 sintered ftlbm assembly and recrystallized by alcohol.

(B) Potentiometric determination of Stability constant: In the present study Calvin-Bjerrum titration teicjue
has been used for the determination of stabilitystants. The experimental procedure involved piterstric
titration of solutions of

i) Free HCIQ, (A)
i) Free HCIQ + Ligand (A+L) and
iii) Free HCIQ + Ligand + Metal ion (A+L+M)

Against standard NaOH solution in 60% (v/v) Dioxanavater medium and 0.1M (NaCJDionic strength. The
titrations were carried out in a 150ml corning gléeaker. Nitrogen gas slowly bubbled through tiati®n to
remove dissolved oxygen and carbon dioxide. Thewgescontinuously bubbled after each addition kélafrom
the burrate. pH meter reading were noted only #fteigas bubbling was completely stopped. At thatpohere pH
meter reading rise suddenly the rate of gas bubblias increased so as to get quickly the steadijnmgs.

All the chemicals used for the synthesis of Sdbiffe and potentiometric determination are of ArBdg such as 2-
ethoxyanilline, Glacial acetic acid, ethanol, Ethgktate, Hexane, HC}ONaCIQ,, and NaOH etc.

RESULTSAND DISCUSSION
Schiff base of the present investigation are pegbas per scheme-I:

O CHO H,N GAA > O C=N
+ Ethanol O H
Reflux
OH

OH HyCO HsCO

Scheme I: synthesis of Schiff base

Above synthesized Schiff base confirmed by TLC, M®Pand C,H,N analysis, the data obtained is regpresl in
tabular form inT able-1.

Table.1l: Characterization data of Schiff base

Organic ligand Mol. . . 1

Sructure Wt M.P. Elemental analysis IR spectrain cm
Element | Found | Calculated
O C 78.17 78.18
0 C=N H 547 541 3450-3215 (phenolic-OH), 3105, 3000, 2895 (Ar-CH),
277.11| 16X 1570-1575 (C=N), 1500-1600 (Ar C=C), 1380 (C-N)8%2
CH -
OH 3 N 517 505 1295 (C-0O).
M.F. GigHisNO,

317
Scholar Research Library



Shivaji Jadhav et al Der Pharmacia Lettre, 2015, 7 (12):316-320

In the solution study, the organic ligand N-[2-hyxly-1-napthalydene]-2-methoxyanilline insoluble water
therefore we used 60% Dioxane: water mixture wislsbws appreciable solubility for the ligand. Hesodéution
study was possible.

The potentiometric titration curve obtained forcdacacid+ligand, acid+ligand+metal is shown in figrbm the
graph stability constant for proton ligand and rhiegand equilibria has been evaluated.

Potentiometric titration curve for Cu(ll)-N-[2-hydroxy-1-napthalidene]-ethoxyaniline

12

10

pH

y A+L+M
A+L
—A
2
0.0 05 10 15 2.0 25
Vol. of NaOH

Fig.1: Potentiometric titration curvefor Acid, Acid + Ligand and Acid + Ligand + Metal

Theory behind estimation of stability constant igseg by Calvin-Bjerrurft®*®. The equilibria involved in the
formation of binary complexes may be represented as

ML (i)
Where M: metal and L: Ligand.

Applying the law mass action
(ML]

[(M][L]
Where k: equilibrium constant.
The stepwise formation of a complex Mian be described by the following set of equilibriconstants.

m o+ L

K ()

[ML]

K|l = ———— (iii)
[M] [L]

[ML] .

T (iv)
K2 = M

The general method for determining the stepwidailgtaconstant for complexes containing simple ratrelating
ligands was first described by Bjerrum. He introellithe concept of degree of formation or ligand bew, which
he defined as the average number of ligands boanchptal ion present in different forms, i.e.

_ 3N imLg
n=250—" %

N oML V)
A similar function for the proton - ligand complexis given by

I T ,
=== =1 Vi
A ZgzoﬁiH[H]l (ﬂO ) ( )
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Wherey, is the mean number of protons bound per non-conipieind ligand molecule.

The protonation constants has been calculated and plotted against logK sallibe values corresponding o
ranging from 0.2 to 0.8 indicates log&nd values ranging from 1.2 to 1.8indicate legointwise as well as half-
integral methods is used to find out logihd logk; of the complex see fig.2.
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Fig.2: Metal Ligand formation curvefor logk; and logk,

The pK."and pk' values of Schiff base which represent the depaiton of NH group at azomethine nitrogen
atom and phenolic (-OH) group respectively. Thesleias shows that the substituents in the phengl ointhe
amine component of Schiff base influence the ebectiensity at the azomethine nitrogen and alsoctatfee
deprotonation of phenolic —OH group.

The stepwise stability constant logKogK, and overall stability constant (IBpis givenTable.2

Table.2 : stability constant
Log | Mn(ll) | CO(ll) | Ni(ll) | Cudl) | Zn(ll)
logKy 4.38 541 6.4 9.34 5.73
logKs 3.59 Ppt 5.13 7.53 5.22
LogB 7.97 5.41 11.53  16.87 10.95

N-[2-hydroxy-1-napthalydene]-2-methoxyanilline foNs order of stability constants of their bivalemtetal
complexes in present investigation as Cu > Ni >avin > CO.

CONCLUSION

N-[2-hydroxy-1-napthalydene]-2-methoxyanillif8) has been successfully and conveniently synthesizbih
play the role of organic ligand in the complex fation with transition elements. The present worgcdibes the
effect of organic ligands (Schiff base) on the #itgtof the complexes.
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