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ABSTRACT

2-hydroxy-1-napthalydengl) on condensation with 2-ethoxyanillin@) gives Schiff base N-[2-hydroxy-1-
napthalydene]-2-ethoxyanillin€3). Formation of Schiff base confirmed by TLC, M.IR,and C,H,N analysis.
Further formation of complexes of transition elemselike Mn(ll), CO(ll), Ni(ll), Cu(ll) and Zn(ll) \wth organic
ligand Schiff base N-[2-hydroxy-1-napthalydenedtBoxyanilline was studied by the potentiometrzhigque at
27+0.1°C in 60%(v/v) Dioxane - water medium at 0.1M (Na®l@nic strength. The stability constants of these
binary complexes of N-[2-hydroxy-1-napthalydenedtBexyanilline with transition elements were evéddaand
Order of stability constant found as Cu>Zn>Ni >CO»M
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INTRODUCTION

The development of bioinorganic chemistry field haseived interest in Schiff bases and their mataiplexes due
to their novel structural features, intensive s@cnd magnetic properties. Schiff bases plagl vidle in organic
synthesis, as they readily form stable complexéhl tsansition elements, since it has been recodrizat many of
these complexes may serve as models for biologitalbortant species [1-6]. During such complexesifs base
acts as organic ligands. These complexes had videyapplication in various fields like food industtyes industry
analytical chemistry [7] catalysis [8-9] and biolca) studies [10]. Schiff base ligands show numbgsites of
bonding that lead to the higher coordination potifaeand also cause greater kinetic and thermodynatability.

The compact nature polydentate Schiff bases makm tmore effective in attaining higher coordinatiiructure.
The possibility of complexation of bi, tri and tetentate Schiff base ligand was shown by varicukevs [11-12].
The metal complexes with bi, tri and tetra dengdgiff bases having O-N, O-S, and O-N-S as potesitias were
reported [13-14].

The widespread occurrence and use of transitianeziés in biological systems is a result of itsigbtb chemically
interact with organic and inorganic substances.sThms initiated widespread examination and disonssif
transition elements in medicine and biology. Cuontaining superoxide is the best example of arfi@inmatory
agent [15-16].

In the present study bi-dentate Schiff base havir{l potential sites has been successfully syntbdsizy
condensation of 2-hydroxy-1-napthalydene with Zegtanilline. In view of the importance of Schiff $& and
transition elements in medicine, in the presenestigation the synthesis, characterization stgbdiinstant of
Mn(Il), CO(ll), Ni(ll), Cu(ll) and Zn(ll) complexesof N-[2-hydroxy-1-napthalydene]-2-ethoxyanillin8) (have
been described.

328
www.scholarsresearchlibrary.com



Shivaji Jadhav et al Der Pharma Chemica, 2015, 7 (12):328-332

MATERIALSAND METHODS

Experimental:

(A) Synthesis of Schiff base: Take equimolar mixture of 2-hydroxy-l-napthaldedy@.1 mol) and 2-
ethoxyanilline (0.1 mol) in appropriate volume dhanol,charged 2-3 drops of glacial acetic acidradm
temperature. Then raised temperature of reactioasmgp to reflux, reaction mass reflux for 3-4 hreler
continuous stirring and progress of reaction chaaKTLC 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 ftiba assembly and recrystallized by alcohol.

(B) Potentiometric determination of Stability constant: The Calvin-Bjerrum titration technique has beeadum
the present study. The experimental procedure vegbpotentiometric 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 (NaGjQionic strength.The
titrations were carried out in a 150ml corning gldeaker. Nitrogen gas slowly bubbled through tileti®n to
remove dissolved oxygen and carbon dioxide. Thewgescontinuously bubbled after each addition kélafrom
the burrate. pH meter reading were noted only #fiergas bubbling was completely stopped. At thiatphere pH
meter reading rise suddenly the rate of gas bupblias increased so as to get quickly the steadijmgs

All the chemicals used for the synthesis of Sdhifée and potentiometric determination are of ArRdg such as 2-
ethoxyanilline, Glacial acetic acid, ethanol, Ethgktate, Hexane, HCJONaCIlQ,, and NaOH etc.

RESULTSAND DISCUSSION

Schiff base of the present investigation are pegbas per scheme-l:

O CHO  H,N
+ Ethanol

C,HsO Reflux

OH CZHSO

Scheme I: synthesis of Schiff base

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

Table.1l: Characterization data of Schiff base

Organic ligand structure '\\/}\?tll M.P. Elemental analysis IR spectrain cm™

Element | Found | Calculated
O C 78.43 78.25

H 571 5.84
C=N 3450-3215 (phenolic-OH), 3105, 3000, 2895 (Ar-CH),
H 201.12| 12%C 1570-1575 (C=N), 1500-1600 (Ar C=C), 1380 (C-N),

6O \ e agp | 12851295 (C-0).

M.F. C¢H17:NO,

In the solution study, the organic ligand N-[2-hyxly-1-napthalydene]-2-ethoxyanilline insoluble iater therefore
we used 60% Dioxane: water mixture which shows egipble solubility for the ligand. Hence solutidody was
possible.

The potentiometric titration curve obtained fordacacid+ligand, acid+ligand+metal is shown in figrdm the
graph stability constant for proton ligand and rhigand equilibria has been evaluated.
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Potentiometric titration curve for Cu(ll)-N-[2-hydroxy-1-napthalidene]-ethoxyaniline

12

10

A+L+M
A+L
—A

0.0 05 1.0 15 2.0 2.5
Vol. of NaOH

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

(18-19

Theory behind estimation of stability constant igeg by Calvin-Bjerrum®®*9. The equilibria involved in the

formation of binary complexes may be represented as

L ML 0]

M +

Where M: metal and L: Ligand.
Applying the law mass action

ML] (i)
K=

Where k: equilibrium constant.
The stepwise formation of a complex NEtan be described by the following set of equilibriconstants.

(ML] (iii)
K= M
ML) .
o (iv)
K2=

The general method for determining the stepwiskilgtaconstant for complexes containing simple ruhelating
ligands was first described by Bjerrum. He introetlithe concept of degree of formation or ligand nem, which
he defined as the average number of ligands boandptal ion present in different forms, i.e.

~ _ 2l oimLy)
=0t %
TSN Ly V)
A similar function for the proton - ligand complexis given by
_ 3ttty ,
=== =1 Vi
A Z{zOBiH[H]l (BO ) ( )

Wheren, is the mean number of protons bound per non-coatpieind ligand molecule.

The protonation constants has been calculated and plotted against logK sgaliliee values corresponding #io
ranging from 0.2 to 0.8 indicates log#nd values ranging from 1.2 to 1.8 indicate lagRointwise as well as half-
integral methods is used to find out logid logk; of the complex see fig.2.
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metal ligand formation number
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Fig.2: Metal Ligand formation curvefor logk; and logk,

The pK." (10.0431) and pK' (8.0575) values of Schiff base which representdé@protonation of NH group at
azomethine nitrogen atom and phenolic —OH groupeasvely. These values shows that the substituentie
phenyl ring of the amine component of Schiff bas#uence the electron density at the azomethin®geéin and
also affect the deprotonation of phenolic —OH group

The stepwise stability constant logogK, and overall stability constant (IBpis givenT able.2

Table.2 : stability constant
Log | Mn(l) | coan [ Nign) [ cul) | zn@n)
logK, 4.99 5.97 6.38 10.02 6.2]]
logKz 3.82 Ppt 5.11 8.08 5.79
LogB 8.81 5.57 11.49 18.1(Q 12.00

N-[2-hydroxy-1-napthalydene]-2-ethoxyanilline fols order of stability constants of their bivalentetal
complexes in present investigation as Cu > Zn > KO > Mn.

CONCLUSION

Schiff base(3) has been successfully and conveniently synthesizbith play the role of organic ligand in the
complex formation of N-[2-hydroxy-1-napthalydenegthoxyanilline with transition elements. The praseork
describes the effect of Schiff base on the stghilitthe complexes. N-[2-hydroxy-1-napthalydenedthoxyanilline
and its complexes with transition elements may hateresting biological activity.

Acknowledgements
Thanks are due to Dr. N. G. Palaskar, Ex-ProfesBapartment of Chemistry, Dr. Babasaheb Ambedkar
Marathwada University, Aurangabad (MS), India fer Valuable guidance during the work.

REFERENCES

[1] W.H.Leung, E.Y.Y.Chan et.al. Chem. Soc. Dalton tran4996, 1229.

[2] V.T.Chaudhari and Mazahar Farooquilnd.Chem.Soc2009, 86, 166.

[3] D.A.Atwood and M.J.HarveyChem. Rev2001, 101, 37.

[4] G.A.Morris, H.Zhou, C.L.Stern and S.T.Nguyelngrg. Chem, 2001, 40, 3222.

[5] M.Bandini, P.G.Cozzi and A.Umani-RonichChem.commun2002, 919.

[6] A.B.A.Zaid, Mazahar Farooqui and D.M.Janrassjan J. Biochem and Pharma.R&811, 1, 22-27.
[7] M.S.Mayadev and j.Y.Nalgirkarlnd.J.Chem 1988, 27(A), 456.

[8] K.Aokki, S.Minami (Mitsubihi Rayon co. Ltd) JptKokai Tokkyo Koho Jpn1986, 86/257, 709.
[9] T.b.jezowska, A.Vogt.lnorganic Chim. Actg 1980, 45(3), 107.

[10] L.Katz, US pat 1955, 2, 710, 823, C.FChemAbst.1956, 50, 6591.

[11] B.B.Mahapatra, S.Guru and B.K.Mahapatfeta Chimical977, 94, 191.

[12] C.D.Rao, S.Guru and B.K.Mahapatra.|norg. Nuclear Chem1980, 42, 1195.

[13] B.B.Mahapatra and S.S.Dash.Ind.Chem.Soc1980, 57, 96.

331
www.scholarsresearchlibrary.com



Shivaji Jadhav et al Der Pharma Chemica, 2015, 7 (12):328-332

[14] B.B.Mahapatra, S.Guru and B.K.Mahapathad,J.Chem.1978, 16A, 992.
[15] V.T. Chaudhari, Ayesha Durrani, B.R.Agarwaldvidzahar FarooquiQriental J. chem.2009,25(3),767.
[16] D.D.Kaynde, A.A.Zaid, Vidya Pradhan and MazaRarooqui.Int. J. Sci. and Nat2012, 3(2), 438-441.

332
www.scholarsresearchlibrary.com



