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ABSTRACT

The new Schiff base derived from 3-Phenyl-propena and 2,2-Dimethyl-
propane-1,3-diamineand its cadmium(I1) complexes have been synthesized
and characterized by various physical and spectral techniques such as
elemental analysis, molar conductance measurements, FT-IR, *H and *C
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NMR and UV-Visible spectroscopy. The spectral studies confirm that the
ligand act as bidentate molecule and coordinates metal through azomethine
nitrogen. The elemental analysis data exhibit the molar ratio between ligand
and cadmium saltsis 1:1 and low molar conductivities of complexesarethe
reason for stabilization of molecular structure and non-€l ectrolyte nature of
these complexes. The changesin thelocation and shape of the peaksin UV-
visible, FT-IR, and the *H and **C NMR spectra of complexes rather than
freeligand are the other evidenceto form Schiff base complexes. In respect
toresulting data, the CdL X, (X=Cl-, Brand I") asgeneral formulaand pseudo-
tetrahedral structure has been suggested for these complexes.

© 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

Themost important moiety of Schiff baseligandsis
azomethine (-C=N) moiety that isfunctiona group for
thistypeof ligands. Thesignificant roleof Schiff base
ligandsto devel opment of coordination chemistry isun-
deniablebecause of their ability to bondto moretrans-
tion metal swith donor nitrogen site of iminic moiety
and other el ectron donor such as oxygen and sulfurin
thestructure of Schiff baselignadsand formation very
stable complexed*l. Application of Schiff basecom-
plexesininorganic, biologicandindustrid fiddsarethe
reason for attention to synthes sand characteri zation of
various Schiff base complexesin theseyears. Someof
themost application areasantivirus, antimicrobid, an-
tifungal and antibacteria agents, biomimetic enzyme
models, anti cancer, ascata ysesin chemical reactions,

liguid crystd, polymer stabilizers, DNA deavageagent™
19]

For the above mentioned reasons, new bidentate
Schiff baseligand, 2,2-Dimethyl-N,N’-bis-(3-phenyl-
alylidene)-propane-1,3-diamine (L), and its Cd(Il)
complexes have been synthesi zed. Theresulting com-
plexesand ligand were studied by elemental analyses,
molar conductivity, IR, UV-Vis, *H and *C NMR spec-
traand the general formulaM L X2 suggested for cad-
mium complexeswherein X=CI-, Brand .

EXPERIMENTAL

Materialsand methods

All thesolventsused inthe synthesisand anaysis,
3-Phenyl-propenal, 2,2-Dimethyl-propane-1,3-di-
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amine, cadmium salts and other chemicalswere pur-
chased fromAldrich and Merk, and used without any
further purification. The FT-IR spectrawererecorded
on the JASCO-680 mode in the range of 400-4000
cmusngaKBr disk. Elemental analysis(C, N and H)
was conducted onaCHNS-932(leco) elementa ana-
lyzer. UV-Visspectrain the 200-800 nm range were
recorded usingaJASCO-V 570 spectrometer at DMF.
H and C NMR spectra were recorded using a
Brucker DPX FT-NMR spectrometer at 400 MHz whit
the samples dissolved in DMSO-d, and CDCI,, using
TMSasinterna standard. Molar conductance of the
Schiff baseligandsandtheir transition metal complexes
weredeterminedin CHCI (1.0 x 10 M) at room tem-
perature using Metronm 712 conductometer. Themelt-
ing points (°C) of the complexes were recorded on
Krussingrument.

Synthesisof Schiff baseligand 2,2-Dimethyl-N,N’-
bis-(3-phenyl-allylidene)-propane-1,3-diamine(L)

New Schiff base was synthesized by drop wise
adding of amethanolic solution of 2,2-Dimethyl-pro-
pane-1,3-diamine (0.1022 g, 1mmol) to the2mmol 3-
Phenyl-propena (0.2643 g) dissolvedin 20 mL metha:
nol a room temperature condition and severally stirred.
Ligand asorange preci pitation wasfiltered and washed
twicewith cooled ethanol . For morepurification, ligand
recrystaized in ethanol -dichloromethan solvent.

IR(KBr,cm?): 3422(m), 3058(w), 3025(w),
2954(w), 2924(w), 2866(w), 2830(w), 1635(vs),
1577(w), 1448(s), 1385(m), 1160(w), 1026(w),
978(s), 748(s), 690(s), 508(m).UV-vis [(DMF),
Mnm)]: 282. *H-NMR (CDCl,): 8.08(d, 2H, J=7.20
Hz), 7.44(bd, 4H), 7.37(bm, 6H),7.31(bd, 2H),
6.93(bd, 2H), 3.71(q, 4H), 1.24(t, 6H) ppm.B*C-NMR
(CDCl,): 173.01, 163.72, 138.07, 128.82, 128.53,
127.26, 126.42, 58.22, 46.25, 18.46 ppm.

Preparation of CdL X, complexes(X=CI-, Br-and
1)

Chloride, bromideandiodidesdtsof cadmiumdis-
solved in 10 mL absol ute ethanol and 1mmol (0.3305
) of the Schiff base ligand that dissolved in 20 mL
methanol, was added to metal solutionin severd steps
and the mixture was severe stirred at room tempera-
ture. Theratio that used for reaction is 1:1 metal to

ligand. The precipitated material wasfiltered off and
then the product waswashed with cool ed ethanol and
dried on the vacuum apparatus.

[CdLCl]

IR(KBr,cm?): 3443(m), 3054(w), 3022(w),
2956(w), 2897(w), 2842(w), 1632(vs), 1595(w),
1447(m), 1270(m), 1163(s), 1064(w), 1002(s),
967(m), 907(m), 752(s), 690(s), 510(m), 455(w). UV-
vis [(DMF), A(nm)]: 286. 'H-NMR (DMSO-d,):
8.09(d, 2H, J=7.20 Hz), 7.68(bd, 4H, J= 7.60 Hz),
7.41(m, 6H), 7.20(bs, 4H), 3.40(bs, 4H), 0.91(s, 6H)
ppm. *C-NMR (DM SO-d,): 169.84, 149.95, 135.49,
129.30, 128.66, 127.34,121.20, 69.91, 36.17, 24.21

ppm.
[CdLBr ]

IR(KBr,cm?): 3444(m), 3057(w), 3021(w),
2961(w), 2901(w), 2851(w), 1631(vs), 1611(m),
1593(m), 1447(m), 1264(m), 1160(w), 1055(w),
987(s), 955(m), 751(s), 692(s), 513(m), 459(w). UV-
vis[(DMF), M(nm)]: 285. *H-NMR (CDCI.): 7.98(d,
2H, J=9.20Hz), 7.85(dd, 2H, J=9.60 Hz and J=9.20
Hz), 7.59(dd, 4H, J=2.00 Hz and J=4.40 Hz), 7.33(m,
6H), 7.11(d, 2H, J=12.00 Hz), 3.71(s, 4H), 0.88(s,
6H) ppm. *C-NMR (CDCl,): 170.17, 149.52, 134.39,
130.99, 129.08, 128.61, 124.61, 72.28, 37.65, 24.75

ppm.
[CdL1]

IR(KBr,cm?): 3455(m), 3054(w), 3026(w),
2958(w), 2916(w), 2867(w), 1627(vs), 1592(m),
1448(m), 1267(m), 1165(s), 1064(w), 982(m),
953(m), 750(s), 685(s), 509(m), 438(w). UV-vis
[(DMP), M(nm)]: 285. *"H-NMR (CDCl.): 8.04(d, 2H,
J=9.60Hz), 7.89(dd, 2H, J=9.60 Hz and J=9.20 Hz),
7.59(m, 4H), 7.34(m, 6H), 7.12(d, 2H, J=15.20 Hz),
3.65(s, 4H), 0.89(s, 6H) ppm. *C-NMR (CDCl,):
170.12, 149.55, 134.44, 131.00, 129.09, 128.61,
124.64, 71.45, 37.55, 24.81 ppm.

RESULTSAND DISCUSSION

Theresulting datathat were givenfrom andytica
and physical methods show that the molar ratio be-
tween meta hdidesandligandare1:1inall thecom-
plexes. Thesedataarelistedin TABLE 1 and TABLE
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2.All compoundsarevery stableat room temperature
inthesolid state. The melting point of ligand was 93°C
and for complexeswasintherangeof 17110291 °C.
Themolar conductivity of ligand anditscomplexeswere
recorded in 10 molar DMF solutions at room tem-
perature. The range of 6.68-52.03 cm? QM that

—= Fyll Poper

showsthelow molar conductivity for all compounds,
confirmthat al of them are non-electrolytesand the
anionsinthestructure of complexesare coordinated to
centra meta ion??, The complexescan be presentedby
the general formula of CdLX,, (X=CI-, Br-and I")as
showninFigure 1.

TABLE 1: Analytical and physical data of the Schiff baseligand (L) and itscadmium(l1) complexes

M eltina point . Found (Calcd.) (% AM
Compound  Color (de?:.r)) Yield (%) C ( N ) (%) o (cm? QMY

1 Ligand(L)  Orange 93 65 83.35(83.59) 8.75(8.48)  7.46(7.93) 6.68
2 CdLCl, cream 291 72 53.80(53.77) 5.59(5.45) 5.02(5.10) 17.22
3 CdLBr, White 211 79 45.70(45.84) 4.81(4.65) 4.26(4.35) 17.55
4 CdLl, Cream 171 71 39.60(39.65) 4.17(4.02) 3.64(3.76) 52.03

10f to vibration frequency corresponding to v(C=C), out

89 of plane CH aromatic and out of plane C-C aromatic

Figurel: Thesuggested structurefor cadmium complexes
with new bidentate Schiff baseligand X =CI-, Br-and |-

IR spectra

Themoreimportance peaksof ligand and its cad-
mium complexesaregiveninthe TABLE 2. Inthespec-
trum of ligand, strong vibration band of azomethin moi-
etiesasfunctiona groupsfor Schiff baseare appeared
inthe 1635 cm™. Thispeak inthe spectraof all com-
plexes shifted to thelower frequenciesby 3-8 cm* &f-
ter coordination ligand to meta indicating coordination
through theiminic nitrogen of the Schiff basd??2. The
ligand stretching frequencies assigned to C-H of aro-
matic, olefinic, aliphatic and iminic groupslocated at
3058, 3025, (2954, 2924) and (2866, 2830) cm™re-
spectively. After coordinationto meta ion, these pegks
have shift to thelower or higher energies. The absorp-
tion bandsat 1577, 748 and 690 cm™* were attributed

bandsin the Schiffbase have shifted to lower of higher
frequencies after complexation. Inthe IR spectraof
complexes new absorption band that was not observed
inthe spectrum of Schiff baseligand attributed to the
vibration of M-N moieties |ocated at 435-459 cm*
which havestrongly supported the coordination of ni-
trogen donor sitsof Schiff baseligand to metd ion?24,

Electronic spectra

Electronic spectraof theligand and itscomplexes
were recorded in DMF at room temperature
conditionsand the spectra dataincludingthe _ val-
uesarelisgedin TABLE 2. For thistypeof chelaeligand,
n-m* chargetransfer occur intheeectronsof aromatic
rings, double bond of carbon-carbon and = electrons
of iminic moieties. In some cases, these absorption
bands can overlap together. In the UV-Vis spectrum of
ligand the band that appeared at 278 nmis correspond-
ingtoligandto ligand chargetransfer (LLCT) asn-n*
charge transfer. Coordination of ligand to metal ion
influencedthelocation of n-n* chargetransfer trang-
tion band and for complexesexhibited at 285-286 nm
regions. Themast important bandsin d*° e ectron con-

TABLE 2: Vibrational (cm™) and electronic (nm) spectral data of the Schiff base (L) and itscomplexes

Compound  vCHgom  VCHakene  VCHaiph. vCHimin vC=N vC=C vCHgaompop) VC-Caromioopy VYM-N  Ama

1 Ligand 3058 3025 2054,2924  2866,2830 1635 1577 748 690 - 278
2  CdLdCl, 3054 3022 2956, 2897 2842 1632 1595 752 690 455 286
3 CdLBr, 3057 3021 2961, 2901 2851 1631 1593 751 692 459 285
4 CdLl, 3054 3026 2958, 2916 2867 1627 1592 750 685 438 285
—==mm>  [norganic CHEMISTRY
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figuration metd complexesarechargetrandfer (MLCT)
transition that may be overlap with n-7* transitions of
theligand asseen inthe e ectronic spectracof titled com-
plexes.

H and *C NMR spectra

Deutratedsolvent that used for recording *H and
3C NMR at the 400 MHz were CDCI, except for
CdLCl, that used DMSO-d,. Figure 2 show the 'H
NMR and *C NMR spectraof ligand and cadmium
iodide complexesrespectively. All dataof NMR spec-
traof ligand andits cadmium complexeswerelistedin
experimental. Inthe*H NMR spectrum of ligand, the
H, asiminichydrogensdueto couplingwith H_appeared
asadoublet peak at the 8.08 ppm with coupling con-
gtant 7.20 Hz. After coordination of ligandto metd, the
signa of azomethin hydrogen inthe spectraof dl com-
plexes had a blueshift tolower fields except for
CdL Cl_that shiftedsmoothly to higher fields. Inthespec-
trum of ligand, the hydrogensof aromatic ringsgppeared
thesignalsat 7.44-7.37 ppm included by the signal of
H_and H_ at 7.44 asbroad doublet and the signal of
H,, H,. and Ha as multipletpeak at 7.37 ppm. After
coordl nationinal complexesthesignd of H__shifted
totheweaker fieldsbut thesignal of H, and ashlfted
tothestrongfields. Thebroad doubl et sgnd athe7.31
and6.93 ppmareassignedtoH andH . Inthe'HNMR
of CdLCl,, thesignal of H andHd had ablueandred
shift respectively and these signal s appeared together
at 7.20 ppm asabroad single peak. Inthe other com-
plexesthesignal of H_asdoublet of doublet peak due
to coupling with H, and H, shifted to the 7.85-7.89
ppm and the doublet peak that is appeared at 7.11-
7.12 ppm is attributed to the resonance of H, that
coupled whit H.H, of theligand appeared asaquartet
a 3.71 ppmdueto couplingwith H, thatshiftedto 3.40-
3.71ppminthe complexes. H, signal of theligand at
1.24 ppm asatripletisappeared atstrong fieldsin the
0.88-0.91 ppm regions after coordination. Inthe *C
NMR spectrum of ligand the peak at 173.01 ppmis
assigned to carbon of iminic moietiesthat after coordi-
nation to metal ion shifted to lower fieldsto 169.84-
170.17 ppm, suggesting well coordination of the
iminicnitrogensto metal ions. Thearomatic carbonsin
structure of ligand showed the signal at 138.07(C,),
128.82(C)), 128.53(C,) and 127.26(C.). Alsothesig-

nalsof olefinic carbons resonanceexhibited at 163.72
ppmfor C, and 126.42 ppm for C_. Thesignalsreso-

a
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Figure2: The'H and *C NMR spectraof CdL Cl(a, b) and
CdL(c,d) complex
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nance of aliphatic carbons moietieswere appeared at
58.22(C,), 46.25(C,) and 18.46(C, ). Theseten sig-
nalsinthe *C NM R spectrum of ligand are agreewith
the supposed structure of ligand at figure 1. Coordina-
tion of iminicnitrogensasdonor sitsto themetal cad-
mium causeto changeinthelocation of carbonssignas
and inthe spectraof complexesthe aromatic carbons
shifted to 134.39-135.49(C,), 129.30-131.00(C)),
128.66-129.09(C,) and 127.34-128.61(C,), the car-
bons of ol efin moieties shifted to 149.52-149.95(C))
and 121.20-124.64(C,) and thealiphatic carbons had
a shift to 69.91-72.28(C,), 36.17-37.65(C,) and
24.21-24.81(C ). Theresulting datafrom*H and *C
NMR arethereason to confirm theligand and its cad-
mium complexeshavebeen synthesized successfully with
thestructurethat supposedinfigure 1.

CONCLUSION

Inthispaper, we reported synthesisand character-
ization of some new cadmium halide complexesof a
new bidentateligand. Theligand anditscomplexeswere
characterized by spectra (IR, UV-VisibleandH and
CNMR) and physical data. The suggested structurefor
the complexeswas consi dered pseudo-tetrahedral .
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