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ABSTRACT

The Cd" , zn", of salen type complexes of Schiff base were synthesized and characterized by IR spectroscopy,
electronic spectra, and thermal analyses. The structure has been assigned based on the above analyses. Catalytic
study has been carried out for redox reactions. All complexes are diamagnetic. Antimicrobial activity of these
compounds has been measured.

Keywords: Salen type Complexes, catalytic study, Antimicabb activity, eddp&,2'-(ethane-1,2-
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INTRODUCTION

Salen type complexes have been known since 193ara@ndow the most important stereo chemical madetsain
group and transition metal coordination chemisiifetal complexes of salen derivatives have becomeasingly
valuable as reagents and catalysts of many reactmiuding electrochemical reduction hydroxylatieamd Diels-
Alder transformatior. Salen is a schiff base derived from the condemsatif salicylaldehyde and Ethylene
diamine. It is symmetrical molecule and exhibitsrahproperties. Schiff base are frequently studiee to their
biological activity as well as their opticand catalytic activity’ Chiral N, N' bis (salicylidene) ethylene diamine
(salen) compounds are very popular ligands becaludeir easy formation and rich coordination chetnyi with a
large variety of metal ions that has allowed a swinim reactions® The incorporation of “Salen” moieties in to
macro cyclic structures gives rise to supramolecirdteractions and the synthesis of salen compolmedsing
Lewis acid or Lewis base activating groups areently investigated for the development of moreactiatalysts’
The catalytic activity of salen complexes has beardied in a wide variety of reactions during thestltwo
decade%®. chemical kinetics is concerned with the quaritieastudy of the rates of chemical reactions anthef
factors upon which they depefdStudy of kinetics includes empirial studies of tbffect of concentration,
temperature and hydrostatic pressure on reactibnvar@mus types such as studies may be of practiahle in
concentration with technical process of more funeliatal interest are those kinetic studies of chelmezctions in
which the objective is to arrive at a reaction naatgbm of even more basic significance.
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MATERIALS AND METHODS

Experimental
All the chemicals used throughout the course ofeexmental work were of analytical grade. spectrpsc@rade

solvents were employed for recording the soectnéll Cd(ll) perchlorates were prepared.

Preparation of schiff base N,N-bis(1-phenylethylidee)ethanel,2-diamine

The synthesis of the schiff base was carried ounbyng a (0.12 mole) 7.2 gm ethylene diamine ab@4 mole)
28.8 gm acetophenone and (The mole ratio is 1:2) %00ml round bottom flask 20ml methanol was dddea
mixture. The reaction mixture was refluxed for héur. Yellow coloured solution was observed. It vikept
overnight and the solid product separated out fsohation.

0 CH,
X

2 + H,N——CH,—CH,—NH,
Ethylene diamine
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2,2'-(ethane-1,2-diyldinitrilo)bis(phenylacetic acid)
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il
Complex

M=Zn and Cd

Preparation of ligand 2, 2'-(ethane-1, 2-diyldinitilo)bis(phenylaceticacid)

The synthesis of ligand was carried out by mixin@.83 mole) 6.6gm schiff base and 13gm potassiighramate
and 27ml distilled water in 500ml round bottom Kag4gm of HSO, was added dropwise in reaction mixture
within 30 minutes with stirring. The heat of dili of the acid causes the schiff base to melt amiaton take
place’®*When all the sulphuric acid was consumed, andehweérature of the mixture commences to fall, aixefl
condensor was attached to the flask and heatedntitegooiling for 45 to 60 min. The reaction mixtuvas cooled
and poured in to 50ml distilled water. Green pri¢éatps were observed, filtered and washed with 28@nalistilled
water. The precipitates were transferred in a 500eaker and 5 percent 25mb$0, solution (0.7ml + 24.3ml
water) was added and digested on a water bathagithtion in order to remove the chromium saltZ0rminutes.
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The reaction mixture was allowed to cool and féttragain. The precipitates are transferred in &drveand any
lumps of material were broken. Then it was treatétl 5 percent NaOH solution untill the liquid reimad alkaline.

Preparation of complex:-

The synthesis of complex was carried out by mix2dgnl 0.2M metal perchlorate solution and 25ml 0.Rgand
alcoholic solution. The mole ratio of ligand andtatevas (1:1). The reaction mixture was refluxed 26 to 3
hours at 90°C temperature. After 3.0 hours theti@aenixture was cooled. There was no immediateipitation.
The pH of the above solution was then raised tousiig 0.1M sodium hydroxide solution which resdlta the
precipitation of the solid. The complex thus ob¢ginvas washed well with 1:2 mixture of absoluteoléit and
water to remove unreacted metal salt and ligand.

RESULTS AND DISCUSSION

Infrared Spectra study:-

Ligand molecule shows the following characterigdtionds.Mono substituted benzene derivatives of 6%3, ¢
3500cnt — 3080cnt (O—H and aromatic =C-H stretching), 1200c@-O stretching, 1590ch 1514cnt (-C=N
stretching). The usual ring skeletor€- C anduC-N bands are observed at 1590¢mh500cnt, 1470cn, 1420cm

! and 1525cm vC-O andvO-H coupled. 1690ct v C=0 and 3500cth— 3080crit v (O-H).In the complex the
band around 450cmcorresponds to(M-O) suggest that carboxylic groups are involvedbond formation with
metal ionsu(M-N) frequency undergoes coupling with other singtg band¥. The bands around 820¢nand
720cm' may correspond to the couple M-N vibrations. Thespnce of M-O-C=0 stretching bands in the range
1580cnt gives a good indication.

Thermal Study

Removal of water molecules at higher temperatuténmo gravimetric analysis indicated to be cawatid to the
metal and might be linked to the chelating ketormupg thorough hydrogen bonding less the experimest started
by heating the system at a constant rate of I@in™. This would permit recording the loss in weighttbas a
function of time and temperature. The heating wasied out until there was no further loss in weigh
Simultaneously change in weight was recorded viitte t when the temperature was increased at unifaten The
thermo grams were analyzed to obtain informatioouélthe percentage weigh-loss at different tempeeat It has
been observed that heddpa and Cleddpa show loss in weight corresponding to five far water molecules
in range 100-150°C. It has been observed that@tQ femperature 93.85gm weight loss occurred. Winiditated
that five water molecules coordinated with metdbit by zinc complex at the said temperature add¢@nplex at
150°C temperature the 77.06gm weight loss occukiédch indicate that four molecules of water conedéed with
metal is lost by cadmium complex at 150°C tempee&tu

Catalytic study:

A systematic study of the addition of catalytic ambof newly synthesized complexes was carriedfouthe
reactions such as potassium persulphatsS Bg) with potassium iodide (Kl), potassium bromate (KB with
potassium iodide (KI) and hydrogen peroxide,@) with potassium iodide (KI).There were nine Kkigeti
experiments carried out and six of them were with ¢complex compounds as catalyst and three wet®utithe
catalyst. Remaining all other factors was identitaivas observed that addition of all the compteke catalytic
amounts enhanced rate of reaction significantlybeh 8.76% to 94.75%. Which is almost double thgiral rate?
Out of the three reactions selected, Cd complex atde to raise the reaction rate of the reactioBr@ s+l in
acidic medium around 1.5 times more than correspgndn complex. For the remaining two reactiong)$ with
I"and HO, with I" in acidic medium, addition of the Zn complex iresed the reaction rate to a greater extent than
addition of Cd complex. Addition of Zn complex réied in increase of the redox reaction ofdd and 1 to 1.5
times higher value. Figures indicated that enhaecerof the reaction rate 06Gs” and I was lowest compared to
the enhancement in reaction rate of the other W@ overall increase in reaction rates is most ghbbbdue to
lowering of activation energy requirement for tledested reactions. It is noteworthy that the forarabf salen type
structure of Zn or Cd complex is quite efficientrénluce the activation energy requirement of thetren of KBrG
and KIl.
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Table -1
Compound Ligand Zn complex | Cd complex

v(C-H) 3500crt
v(C-0) 1100 cnit | 1090 crit 1100 crit
v (C=N) 1514 cmt | 1500 cmt | 1525 cnt
1590 cnmt | 1580 cnt 1590 cnt
1400 cnt ! !
Yoo | 100m | JEEET | J0ER
Y(C=0) 1695 crit | 1690 crit 1700 crit
Y(C-H) 2825cnt | 2830 cnt 2830 crt
vM-N 820 cm' 820 cnt
Y =C-H 3080 crit | 3070 cmt 3090 crit

Table — 2 Water content at 25°C and cumulative welg loss data of the metal complexes at 50°C, 100°T50°C

Compound Found
50°C 100°C 150°C
Gm| % gm % Gm %
Zn 0.0 | 0.0 252/ 0.6 9385 24.22
Cd 00| 0.0/ 596 137 77.06 17.)

Table — 30verall Results of Catalytic Activity

Increase in reaction rate gincrease in reaction rae at

Reaction [k without complexXK with Zn eddpa k with Cd eddpa T = 305°C Zn eddpa T = 305°C Cd eddpa

K,S,0gt K 6.9410x10 7.7526x10 7.5493x10 11.6%%6 8.76%
KBrOs+ KI|  1.5088x1(° 2.5274x10C 2.9385x1 67.51% 94.7%
H,0,+ K 3.1056x1* 4.4720x1* 3.886x1(* 43.9% 25.129%

Table — 4

compounc | color | mw. | m.p. | RFvalue | A max | Magnetic momen
Schiff base| vyellow| 264 101°C 0.61 _ -
Ligand white 324 | 116°C 0.70 200 -
Zn eddpa white 388| 128° 0.85 227 Dimagnetic
Cd eddpa white 435 126° 0.82 227 Dimagnetic

T

Acknowledgement
The authors are thankful to the Head, Departmemhefnistry, and Principal of D.N.Science Collegehba and
Managament of Vadodara jilla Kelavani Mandal Dabfeoiproviding the necessary laboratories faciitie

REFERENCES

[1] Synthesis and spectroscopic characterizatioreaf fCu {** salphen)][MoCl, (salphen)] complexes and Sl
(™" salphen) 2 HNEfTurk Journal of chemistry 31, 201-209.2007)

[2] G.A. Shgisutanova, I.A. Orlova and Y.F. BartnakRussian Journal of Applied chemistry 68, 56. (995

[3] K.Bhatt, K.J.Chang, M.D.Agrawal, W.S.Wang, BR@nMaterials chemistry and Physics 44, 261.1996

[4] R.l. Kureshy, N.H. Khan, S.H.R.Abdi and A.K.Bhaournal of molecular catalysis A chemical, 110, 33. {996
[5] Metal Salen schiff base complexes in cataly€iszzi P.GPractical aspects Chem. Soc. Rev. 33, 410-421.
(2009

[6] Angela Patti, Francesco P. Ballistreris, SoRedotti and Guiseppe T.,Sfrazzetiolecules, 14, 4312-4325.
(2009

[7] P. G. CozziChem.Soc.Rev., 2004 33, 410.

[8] T. Katsuki,Chem.Soc.Rev. , 2004 33, 437.

[9] Keith J. Laidler Text book of chemical kinetisecond edition Chapter 1, Page 1968 Tata Mc Graw hill
publishing company Itd.

661
Pelagia Research Library



Modh P.H. et al Der Chemica Sinica, 2012, 3(3):658-662

[10] B. S. Farniss A.T. Hanna ford P.W.G. Smith ARogel’s text book of practical organic chemjsirTatchell,
Fifth edition, 1057 2006 Dorling kindevsley (India) Pvt. Limited.

[11] V.K.Ahluvalia,Renu Agrawal Comprehensive piaal organic chemistry Preparation and quantiéatinalysis
page 181 University press.

[12] Pandya D. R. and Vora J.Jer Chemica Snica, 2012 3(2): 421-425.

[13] Pandya D. R. Synthesis, “characterization amtiimicrobial aspects of some chelates”, Ap@lL1lchep-3

[14] Jabali J. Vora, Keyur P. Trivedi and RahuKShatriyaDer Chemica Snica, 2012 3(2):Page No: 76-79

662
Pelagia Research Library



