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Abstrsct

ob.iectives: Schif.f base metal complexes hat'e been stucliecl extensively becattse oi'their ui{t't '

chenticalantlphl,'ticalpro1lertiesancltlteirt+iderangeo.fapptication,s,intlutn'erotlssciertti,|icurc+..,
Methods: Biologicalll, A'ctiye C:-st-tnrtetric *1ui mti'2 t(E) N q-{t2-[@)-!(2-h:iltot't'7tie''t;"i:

ntethylildenel aminoJ ph;;;;i fn'erit't1-o'11i'o;')i",'ti caylts1nrl1^o1lJ dtcnttt @HttL'P) !tii;':"t:

st;nthesizecl. MetalChelqtes o/'HHiltCe ur\rslr',,'"-'(ir' connh rll) an'tNic'kel (til r't"t'it lrt"tt- "'-'t

iynthesizecl untl the ,iilr'i,i:r, ,t.,n"r, ,niini"'-ho'" b"" elttcidated by elemental an{tl1's'i::t !};

Spectrosc()p}),electronticSpectral,l,ta,*cond,,ton1etn.'Thernlog.ra-l,iruetry(T(.i,41clficiltitt.1,.ii.
.susceptibilin, ,r,uorr,ro,rio,ili.- iir,rtirgr: The chelare ttf .\ln tllt ctnd I'li (tl) appe'ctt's ic i:€ ti{ti iit.,''"!'

T,i,f;;!l ?llii'ir'!,!',',i,'i'i',1"')",i,'i1,,',,'l,l!,'7,0,,,, rtte tis,tit'ts HHrtcP act os kexo'|tr:tiatc: !i:''lit':ti
-, 

o, o r rt ii a i n g t lt otglt o'r.1 SJi/?'1 11 ;i i 1 1 1 i'' : qer t il o il tt r crl o n t s'

Kel,wortls: (,:S\.t11tIl€tl.iC -ralen S:itiif bctses, ntetctl cJeltlte. HH-\ICP' Sttlen base.

It[lE"iiieres rrf schirr bases ha'e occupied "T:?]-I1"'^:-l:,t']',::J*3I'[,,:,'^(oori]i11r:iiiiil
chemistry after the rr".[ 

"r- 
Jo.gens.n una wt'ntt' Etlinj isoiated a dark green cr'slaiiini; pri"ir"::

fr.om the reacrion ol cupric acetate. salicylaldehyde and aqueous. ammonia' Schill prepar:d '-:
contplexes of metal 

'"1*)i"llth)'de 
and ptil'urly amines' Subsequently' schiff prepared rotrplerr"; !r!

a,ou,ing rnetal acetatJ.?il;j;i*;;;rJ; i.i*urv u*i,.to re11 in alcohol and dc'nrorisl;i"i:ii ir

?:lstoichiometry.Asystematicsyntheticstudyof'"hiffbu"complexeswascolnnlencc-db}',l'ii-!'ir'',:
and coworkerr. P.ior't-o ,rri, i, *u, ."r"ulal tr'ut-ttuntition metal ions formecl coloured :'rr'Lr ii"'

products u,ith a uu.i"Ol"oi'r.rytO":.r aoir.a'to* substituted salicylaldehl'de' fhcrr iltto-r';Y tii'{'

Sokol isolated N, t t-bisalicylidinediamine ""pp"r 
tiU and N.ickel (lt) cor,rplexes and r"entifiec1 il-rr:tt

structures. Latter ptei*ftJ-'una r-,i, 
"o*ork"rr"i*au""a 

a classic series of papers on a vai'rtdl' rri'

complexes derived n "* 
s"niti Bases of salicylaldehyde and its substituted products'

ln many cataiytic apflications Schiff base metal complexes are prepared in situ b1' llroduci;:1::t

reaction between rh" 
tsffifi-";;r""""i'r""ir"ui" 

una *"tl-aefined metar cornprexes' 'lhir apr:'';rr'-ii i.

clearl.v simple unO uritoUi" fo. 
"urufyi" 

uppfi"utio"t' Essentially' five diFferent syntheiic 1i1$fr-''- L; "r i't

identifled for the preparation of Scnif Uaie metal complexes't'1

Route I involves ,rr. ,r" "r metal alkoxid"ti*to*l')' The reaction of a SchifT br'si'-' i"'ith i' ri:r:lr-Li

alkoxide is an equilibJJn, r.uction and the laJ"titi oi-th. sp"cies generated is sotnetiinr:s difi-cr'ii iC

predict. Metal amides *iNnn".j,, i, - Ti, z;;';;;urrorrigrir-r-uitiute prectrrsors fo'the prl'r)rr;i:'i

of Schiff base rnetal complexes of early transition metals (Route 2)..The reactiori o!--cilr:i ''lii r;li

eli.rinatiot] of the acidic phenolic proton of the SchitT bases' .ccurring at the sanrc tll1rc :r! rit':

formation of volatile Nitn'i..' a Scniff Uu"',,"iut to''tpt"t can bepre^paieci in a:'t" ]'f :f:i':',:
wa,vusingmetalalkylcornplexesaSplecursors(Route:1'uun1,'Schiffbaseirietalcoinlllr-\e:.Cai.!:.,(:
obtained through tr," tr*t,i"nt of the Schiff base with the corresponding metal acetate, norirrail'" r''l'

'eating 
the Schiff b;;;-i, ;h. presence of the metal salt undei reflux conditions (lloute 4)" 'r';1'-

synthetic scheme pr"r.**J in route 5 is quite tfi"ttiu" in obtairring Salen metal complex:s' l' '':ctr'r' ''

\,,

lL,
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nrelal ltalides.
When large amounts of Salens are available, perforn.ring the synthesis on a large scaie;rrirj !r:

rccommended using 
'o,te 

5. Generally. the formation o1 th" Sultn nretal comple:'i t'iii r"it'r't" 't i:'

p.rfbr,r"d in TIlF*ancl the insoluble sodium or potassium halides obtained as I'r'r'-prljric1r : '

.timinatea h.v tiltration. Ilorvever. as the oxygens of the M(Salen) are Lewit i"t';ic 't:i '.'''
coordination of sodium or potassiurn halides iould result, leading to nlat.)y pr'''lilr'i'-'rni i ) '

prrrification of the Schifl'base metal complexes. For cataly'tic purposes" when s1'nthesis i:' 61":'i'lr'r' 11

in situ by route 5, the presence of coorclinated salts .un ult", ihe catal,r'tic performanc'-' ('t'1'l''' :'" i :i'l

base metal cotnplexes. ,r^ r,,.\ r71 ,. r..,, , . ,

lrrthepresentwork.C:-s)'1?tmetricsnlent-v-pe-sclti/fbase2t(E)N(2.--ill-k,t,l,lii]'',1'11;tlliri''
nrethylildenel aminol ph".,yll (rneth,r'l) a*ino; pheiryl) carborimidoyll phenol (t1{lF{ ). ' il 'i
,ras pr.par"d and treatecl lvitl.r n.retal saltls to give cornplexes'

1he reager-rt was successlully used in spectrophotometric determination oiNi (ll)!rr'' 1t. 1;;'; 
rl ir r

Ru (lll).tjl,

Nlaterials and methods
All reagerrts used r.vere obtained fl'om Alclrich. S. d. Fine and loba cherlricals and are gi1111;'ls3l ''' :1';'.r

or anall,tical reagent gqade. Ail ntetal salts (11) uere used as chlori{es' The solvt:tii:' rlEeii;t

present investigation are acetone. dichlorornethane- chloroform' petrolellm ether; t:lll:iiir'ri J I' i

$,ere obtainecl tiorn sd-flne antl $ere pLrrified and dried br conlentional rnethodstt-l

lufiared spectra \\ere measureci .rl (Br pellets on a \icolet Instruments Corporati'l;1 [j5l\ it'irIi::l

MAGMA-550 (10i.)0-50 cm )lronr IIT \{umbai. U\/ risible speclra r',vere obtaitie'j in 1'}i'''l ! r':r

sl,,stronics 2201 double beanr spectr-ophott)nleter. Room tellpefature lnacllelic rneasLl L-n)Lllj 'i''i
rnade on solid compleres b} Gour nrethod using Hg [Co (sc\) .l as the ca]ilr:;;'; 1.i1'"

condllctallce valrres at rooill tentLrerature \\'ere nrlasuiecl in nitrobenzene on Llclui1l '' ")'l j('i / ' -' i:i

conductivit,v nreter model EQ-66 1A. Therrnogravimetric clata $ere obtained on Perkin i'lnicr ii'r '" i

nroclel Dianrond TCI TCA u'ith heating rate of l00C min-r'

Generul ProcelureJitr Synthesis of Schiffbase Complexes:

theSchiff basecornplexeswerepi"pur.J'bymixingmethanolicsolutionof GL1S 3a 1:'/ilir;" "'i'i

rhe nrethanolic solution of Niil: 6FI:O. CoCl:.6Fl:O, MnCl:.4l-t:O' Ferv drcps i\ ari!r rr'| 1

ht,droxide rvere addedlo adjust ttre pU. The obtained mixture u'as re{luxed flrr al-'i'r'' -l lr0L

r.esulting products rvere filteied. collectecl and the washecl rvith alcohol until the llltiat" i'i'rr:onlt:' '' i

Yiclds: above 70oo

All the cornplexes are iittense coloured, thennally stable at room temperature, non- it]'::''osc'i't':' I "l
shori,. lor.v solubilifv in corn.n.n organic solventi but sparingly soluble in DMF 'i-lt'': 

'r:tair': :' -- "'
tbr ligands anrl conrpler", ur..o,.,rirtent with proposed strllctures and indicate thal r::e r'{)!i i'!: :'
havel:lmetal-ligandstoichionletry''Allthecomplexesprepareclhavebeenfbtrncitoli'irrcl':ri':i::'":r
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o1 a tr.vo-step reaction involving the deprotonation of the Schifrbases and a succc:siv-' :ii(r'i I

active.iTl
R1

HO
R"

M(ll)salt

R

R

R3

N
R2

R

ISSN: 2()()5-426: I.l(lD(
L'opvlight,.02020 Si,.RSt:

R1/R2/R'/Ra=H

1 ri':



L

L

Intemational .lournal of Grid and Distnbuted Cornputing

Vol. 13, No. 2. (2020), PP. 1'11 -l'':16

Scheme: Preparation of Schiffbase complexes..

Results and Discussion

Ph.y'sicul Properties :
Tlre analytical data for ligands and complexes are consistent with proposed strur:ture,', ;:n1j ' 1 f i-'1'1,

tlrat the complexes have l:1 metal-ligand stoichiometry. 'Ihe structrrral ftrrrnulae lvcrc :r;:lf'r:'t:,. '

spectral techniques with results in good agreements with projected compounds. 'I'h: i,,i;rr:lir I i

rutolecular formirla. percentage yielcl, decomposition temperature and molar condLtcli"vi 'r ri;il, '

the cgmplexes are sumrlrarized in Table I & 2. The microanalysis data of the complexes lre col \ ; i ' ,'

rvith their calculated results obtained from the empirical formula of each cot-rtpout'r 1 (

rneltilgidecomposition points were determined in house by placing a finel1'po\,vered s,atr:[,lt lr, : , '

capiilary and heating b;- using Barnsteadielectrothermal digital nrelting point apillli:iitis rii, 'I
uncorrectecl.

Elementql unql.t'ses:
'Ilre 

carbon. h1.,clrogen. nitrogen and nretai content proride correct picture about the tn'rie':t.,inr' i,'r

as well as the purity of the compouncls. Carbon, h1'drogen and nitrogen content of the co;n'a'ii:\i;ii 'r:'r'r-'

estirriated on a Thermo Finne-uan FLASH EA-112 CI INS analyzer at IIT, Nft,iiirira; ll';;';riirii', i :

clata indicate that the obscrved C. H. N valtres oithe conrpleres were in close agreeititli. iri;1, i r I

the fbrmula suggested. lvletal contents of the complexes were estinlated after d:r:r'l:itl:-i ,,-

contplexes with i:1 mirture of conc. nitric acid and perchloric acid. The solutir,rn \\.!i e\i'I'l()!

repeatedly'and the residue was e\tracted with dilute hydrochloric acid and water. 1l.r': lrlt-,cttil I

nretal ion in the solution obtained were cletermined by standard methodLt'l & later conf iinrtd il'
alier digestion r.vitlr conc. []NOr and was found to be consistent with that olthe theoretrc:rl ;'esu t'r

il'l o I a r (' o n d u c t i t' i r v* :
-l"ite 

measurentent of molar qonductance is an imporlant tool that gives valuable inlbr:nii,ir,': rii.: ",' , r,

ct,ordination nuqtber. structure of the complexes and the nature cll- countei ion: j.l t:ret:i it r'-

contplexes. It also helps to confirm the electroly.tic nature and therebl'the r.rumber.l rllilrt ilit'r!i.r.ji

oLrtside the coordination sphere.
-l-he molar conc'luctance of all the complexes was neasured at room temperature ii' lriii,llr-'::,'l'
splution (10 r M) and the results are summarized in Table 2. In nitrobenzere s{ri:liioii : ('{

contplexes shorv molar conducti\itr ralues in the range of 23-30 () I ctnl mol-r. These r.:ir'iit:: iil'.i ;.'i:r

that, although some dissociation of tliese complexes seents to occur in the solvent. titc t-"ot-iiii',''t :. ;t'

vaiues suppbrt the non-electrolltic nature of all the cornplexes, This is iurther supl-rLllte(i i'rt 'l' ''; ' .

general forrnulae of the corrple\es as suggested depending upon the results of the tricl',reral\ i s ::: I

lll" spectra.

Mugnetic monvttl:
The magnetic i.nor-nent nteasllrentents of the complexes can be used to drar.v inf'erenLrs lt?{}li' li{:

steregchenrical configurations. In conjunction with electrotric spectra it can be usetl to 'l:lt'.', L!'t:

proposed structure of the complexes. 'fhe magnetic susceptibility of polycry'stailine col'.tl:lc-.ri5, 'rrr"t

measurecl bl,using Gouy rnethod at room temperature. Hg[Co(SCN)rl with a magne:it' ir,lir.t]il1 iri!; I

ol'1.6.14 X l0'5 cr.nt,,g. ."vas employed as a calibrant. The correction of diatttiilr:r.:r isl'r ,l '

constituents of atolxs was Calculated using Pasca['s constant.'[he ef-f-ectil'e magtretic l.il,,;i,i.t]ls lf . ) :'l

all the cornplexes \\iere calculated fiom the roont temoeralure lnagnctic susceptibiiit', lrtr:li5.l,'';i; .:,, ,

(X,) and the results are sumtrarized in I'able 2.
'l lre magnetic moment values of Llf{l|t.:P - Ni complexe is fbund to be 2.88. 'fhe i'rroi:r teini}rii:ili ,

rnagnetii rnoments for octahedral Ni (ll) complexes dB(t:rti egr) are usualh'lbund in ilt,: r.rtlgr tr I * )

3.3 pB and are telnperature dependent. The rnagnetic oioment of Hlllf P-Mnilli '--'i;r;iliir:'.i': i ,

iburrd to be 5.12. Frorn these values it can be concluded that these compiexes are oct;ti,crit'lll rl t,r:i

hre 4.0. fhe room temperature magnetic moments fbr octaheclral Co (ll) compleres i1 (i-1'r::':

usually found in the range of 4.3-5.2 pB and are temperature dependent.

., :1
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Table l: moment and electronic data of M !exes

Table 2: Analytical & Physicochemical Data of the Schiff Base cornplexee

Electronic spectra of' the metal(l I) complexes:
'l'he 

electronic absorption spectra are olten very helpful in the evaluation of results furni..ired !:, , r,

methods of strtrctural investigation. The electronic spectral measurentents \\ere usiLl -i,r r.,\i:.lr ,r. ri l

stereochemistry of rnetal complexes based on the positions and number of ct-d transilitri pi:ai.::.. : rri

electronic absorption spectra of nretal(ll) complexes with HHh'lCP were rect)r<jcrl irr i{; ,\l rtr iti ,,r

stllutiot-ts of eacli cotnplex in DNll.. and chloroform in the range 200-l100 rtm.lt io(,r:-i .iiini-i,.:i'.:i ;ii
The results of the solution spectra are presented in Table l.
lrortheNickel (ll)conrplexof HHltlCPexhibitsbandsat35335,2851l.23094&2Cl2i)cm-lri.:, *
assigned to intra-ligand & charge transf-er transitions. The Mn(ll) complex of tlHhlC{} -yl.igj,; t;.,;,,,
at2857 1,20242 & 16718 cm'r. The bands observed at 28-571 &"20212 can be assigned r ) ini!'ri-lr:rri: r

&cl'rargetransf'ertransitions. 1'heCo(ll)complex HHMCP showed bandsat2S5?1.2iillj, li; .r: ,r

16778 cm-]. 'l'he bands observed at 2851 1.21645 & 20120 can Lre assigne<l to (:l.trrgc i::i:.;1,11
transit ions ( M LCT ) & irrtra-l igand transitions.
'Ihus electronic spectrum of cornplexes is in agreement with the magnetic ntornelt ;3i11q;1r .1,1,.,,
suggest octahedral geometry lbr the cornplexes.

In/rared spectru:
'l-he IR spectra of the tiee Schiff base were compared with their respective nretai rlrirni-rrJl,e! ,ii i:,:;r
to deterrnine the coordirration ntode olthe ligands.
'l-he ligand llHllCP show an intense band at l6l6 cm-r assigned to the azon;etlrir:,,:. r.r Ii1i-.',
lirtkage. In all the rnetal conrplexes this band undergoes shi{1 to lower freqtrency by';iirc.Lit,-s-; .

1'he u (C-N) stretching bands are thus stronglv affected bv chelation and arc slii;,eii tr.. i,, .i

r,"'avenumbers u,hich is attributed to the con-iugation of the p-orbital ori the, double lrurr.i w:rri i ,, .'

orbital on the metal ion rvith the reduction o1'the force constant ltl. This sLlpports the..-;:'r'tri:ipr,il i :, .i

inrine group of tlre azontethine in binding to the metal ion.

ISSN : 200-5-1262 I.ICI)C
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Compound
Yield
(%)

]\,I. P

(t'c)

Magnetic
Moment

(u 
"r)

n-n* and a-n* &
Charge transf'er

transitions(cm- I )

d-d transitions
(cm-l)

HHMCP -Ni l2 261 2.88

35335
2857 I

TA94
20120

16778
15432

HHMCP -Mn 10 - -): 5.22
2857 I

20242
16778

HHMCP -Co 79 ^!"J J 4.01
2857 1

2164s
20120

167"/8

Compound M-F
Elemental Anall'sis. orir found

(Calculated)
Molar

Condirct;nl:e
(Ohm'rcmr nr'ri'r;

Pefi
(8.M.)

N,I C H N

IIHMCP -Ni C:oH:sNaONi
10.67

(1 1.02)
67.50

(67.28)
5.16

{s.23)
10.63

( 10.46)
_ -t

) o.-,

FIHMCP -Mn CroH:sN,O:Mn
14.21

(10.35i
67.61

(67.79)
5.12

{s.27}
10.66

( r0.-54)
30

5.22

HHMCP -Co C',,.,H:rNrO:Co
1 0.88

(r r.02)
61 .11

(67.28)
5.45

(-5.2 3 )

10.,59

( 10.+6)
24

4.01

1;)A
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'[he azo,etlrine vibration ol ligancl fIHMCP at l6l6cm -rrvas shitled to lo"ler' 1i ut i''i';'''

cornplexation, appearing aiiOfi, 1604 ancl.l6l0 cmr for Ni (ll), Mn (ll) and Cotil i:i)!l ir :'' rr

respectivelv. rne r.neair?J'i";;.;; arld broad uura i,., the ra,ge ?300-3500 u1"1115 th: .';i';i1r '

srr.ong inrranrolecular r-r-rronJing berr.veen ph.r;i;;*;gen and-azornet5ine nitrogen (3'- -"ii-- 1

.this bancl is absent in the 
"spectra of cornplexes- incl.icating that phenolic -{jii !.trr}i:r' l

c1t:protonatecl.. The presen." Lr itrorg uano at ii+s in Schiff base la is a t1'pical tli tilrcntri t

stretching rvhich showeJ marked shift to lower wave numbel' in the conlplexes' These biiris 3pr-t r' ' ':i

ar 1144, il39 and rr+o ror Ni (n), Mn (il) urJ co (lt) comptexes respectir'etl ill]l'::1"1. '' '

Or1,,gen bonding. L,ut fiusl'it'can #.on"iua.Jtttut the Schiff'bases acted as hexacle'r.tc li:;'t ''' :;:

.uo,'iinot.cl via ihe azolnethine N and the phenolic O'

Table 3 Infrared F uencles of3a-M Co CI-IT

Thermo G r a v i m e t r i c"'l n u l t's i s

1'hernral decornPosition studies were made by heating the cotnP lexes to increasing temPeratures

startlng from rootn telnPerature uith heating rate 10 :C niin'.The decomPosition temperatures (>300

''c; of the chelates indicates thal thel are thermalll stable suggesfing stronger inetal - ligand bonding.

-l'he thermal curves of metal conrPleres are single stePPed. indicatrng gladual decompo'll" lln of ligand

attel the deconlpositiou poitlt' leaving metal (tl) oxide as the ultinlate products. ll alllt' :;uppr rr''

absence of rvater rnolecttles in the cotnPlexes, which further supports the lR spectrai siuij'es'

ISSN: 2005-'i262 l.lcD(
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Conclusion ---r -.+-..^i,,i,-.,,*.r ir

1_he analyticar data fbr tigands and com.plexes are consistent u,itrrproposed slrLlctlli r::' ,!ri,i irrri:" r

rha*he complexes r,uu"'i!i-nr.tal-ligand stoichiometry. The chelate of Mn (tl) and l' i i il ) ap1*'i' '

be octahedral and co (ll) appears to be tetrahedral geometry'.From these studies it I-q irl''rnri I.r]' '':r'

ligands I II IMCP o"t uu t1."uA"ntate ligand coordinating through oxygen and nitrogen Jr-;i t-if ai') 1.1i
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