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ABSTRACT KEYWORDS
The N-donor tetradentate complexes of Pd(11) display considerableinterest- Tetradentate N-donor ligand;
ing properties. The N-donor tetradentate complexes of the type [Pd,LCl ] Platinum (I1);
{L=N1, N2-bis-(2-pyridinylmethylene)-1,4-diacetyldihydiimineg(L1) and Dinuclear;
N1,N2-bis-(2-pyridinyl-methylene)-1,2-ethylenediiming(L2)} hasbeen syn- IR;
thesized by refluxing aclear solution of PdCI, takenin acetonitrilewith ligand 'H-NMR;
L (L1 and L2). The synthesized complexes have been characterized by el- UV-Vishle

emental analysis, molecul ar weight,magnetic susceptibility measurement,FT-
IR,UV-Visible,'H NM R and conductivity measurements. The complexeshave
been conjecture to posses a tetra coordinate geometry around the Pd(l1)
centre where two Pd-atoms are in trans with respect to the C-C single bond.
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INTRODUCTION

The synthesis of coordination network with an
organic helical molecule using N-donor ligands has
been focused as divergent potential ligandsto form
double strandeddinuclearhelicates®. Thereisaso
considerableinterest in the chemistry of complexes
containing aromatic N, homotopicligands. In the
present paper we report synthesis of Pd(ll) com-
plexeswith reported tetradentate ligand viz N1,N2-
bis-(2-pyridinylmethylene)-1,4-
diacetyldihydiimine(L1) and other Schiff base
tetradentateligand N1,N2-bis-(2-pyridinyl-methylene)-
1,2-ethylenediiming(L2)"1Y, Both complexeshavebeen
characterized with various phys co-chemical and spec-

troscopictechniques.
MATERIALSAND METHODS

All the chemicalsused were of analytical grade.
TheLigandsL 1and L2 were prepared as by reported
procedurest”®, K [PtCI, ], pyridine 2-
carboxaldehyde, 2,4-butanedione and ethylenedi-
aminewere procured from Merck. All the solutions
and reagents were freshly prepared before use. The
FT-IR spectra were recorded on Perkin Elmer 983
spectrophotometeusing KBr pdllets. The'H-NMR and
UV-Visspectrarecorded on Brucker-ACM 300 spec-
trometer and Systronics 106 spectrophotometer re-
spectively at SAIFENEHU Shillong. Room tem-
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Figure 1 : (a) N1, N2- b|s-(2 pyrldlnylmethylene) -1,4-
diacetyldihydiimine(L 1), (b)N1,N2-bis-(2-pyridinyl-me-
thylene)-1,2-thylenediimine(L 2)

perature magnetic susceptibilities of the complexesin
powder formwere measured on aSherwood Scientific
susceptibility balance. Micro-analyseswere carried out
at SAIF, NEHU, Shillong

Synthesisof the complex

PdCl, (0.18g, Immol) takenin acetonitrile(25 cm?)
wasrefluxed for 15 minutes. When adlear solutionwas
obtained,ligand L (L1and L2) (Immol) wasadded to
the solution and continued to reflux for another 4 hour.
On standing at room temperature(25°C) a chocolate
Brown col oured compound separated out which was
isolated by centrifugetion and washed with diethyl ether
and dried invacuo. Theyield wasrecorded for both
complexes (~75%). ReactionwithL1 and L2 yielded
complex of thecomposition [Pd,LCI |
PAGY,; *ctonle [PACL(CH;CN),] i » [PALCL]

reflux reflux

RESULT AND DISCUSSIONS

The tetradentate N ,-donor ligands used for the
preparation of Pd(I1) complexes. Solution of aPdCl,
in acetonitrileforms[PdCl,, (CH,CN)_]*¥ whichon
treetment withtheligandsL (L =L1andL2) resultinthe
separaion of dinuclearPd(I1) complexeswithL (L =L1
and L2). Theandytica resultsshow that thecomplexes
synthesi zed are having composition of generd formula
[Pd,LCI,]. The synthesized complex has been found
stableinair at room temperature and insolublein most

of the organic solventsbut they aresolublein highly
coordinating solventslikeN, N’-dimethylformanide
(DMF) anddimethyl sulphoxide (DM SO). Thedemen-
tal analyses (TABLE 1) agree with the proposed
formulation.M agneti c susceptibility measurementsshow
that complexesarediamagnetic, thereby confirminglow
spin Pd(11),d® configuration. The complexes have mo-
lar conductancevaueintheregion 0.5-3.2 ohm™*cny?
mol-1inDMSO solutionat 103 M dilution. Theseval-
ues are consistent with the non-el ectrol ytic nature of
the complexesin thissolvent*¥,

Infra-red spectral data

Infrared spectral datawere supportsthebinding of
tetradentateligand to the metd centre. Inthefreeligand
L1 and L2 showed avery strong absorption bands at
1589 cm* and 1658 cm'* respectively, which is as-
signedtov_, of theazomethinegroup. In complexes
[Pd,L1Cl,] and[Pd,L2Cl,] this absorption hasbeen
shifted at 1606 cm™ and 1600 cm? respectively indi-
cating the coordination of theligand with Pd(I1) metal
ion. For complex [Pd,L1Cl ], v,  stretching frequency
showed aweak absorption bandsat 1374 cm* com-
paredtofreeligandv, , band observed at 1358 cm™.
A mediumintensity bandfor [Pd,L2CI ] at 1467 cm™
compared to freeligand showed at 1480 cmtwhichis
attributed to —CH.,,- bending mode of vibration. Be-
sidesthesebands, al other characterigticvibrationsare
a so observed in the complexes ™24,

UV-Visible Spectral data

Electronic absorption spectraof Pd (11) complexes
indimethyl sulphoxide generaly show oneor two bands
in the region 320-450nm with € in the order of 10°.
These bands may be assigned to the charge transfer
typetrangitionarising fromthefilled d-orbita of Pd(11)
tothevacant 7" orbital of ligand. Further onebandin
theregion 290-350nm with € in the range 10%-10*are
also observed. These bands may be assigned to the

TABLE 1 : Characteristic physical and analytical data [found(calculated)%] of the complex [PdLCI]

Elemental analyss(% ca)

Molecular We ght

Complex
Pd C N Cl
[Pd,L1Cl,] 3267 30.18 2.72 1280 2165 646290
(Chomlate Brown) (3279 (29.61) (279) (12.95) (21.85)
[Pd,L2Cl,] 3756 20.27 2.55 4.33 24.99
(Brown) (37.68 (29.77) (2.50) (4.96) (25.16) 592:+50
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TABLE 2 : Sructurally significant IR frequencies (cm-
1 of both complexes

—=>  Full Paper

TABLE 4 : Sructurally significant *H NMR data (in &
ppm) of both complexes

Complex IR cmt assignment Complex 'H NMR (ppm)
3098,3032 VGH [PA,L1CI,] 2.39 (s,-CH3), 2.48 (s,-CH3)
2853 ven 2= 7.35-9.70 (m, aromatic), 8.45 (CH=N)
4.16 (s), 7.88 (d), 8.10(d), 8.30 (d),
[Pd2L1CI4] 1606 VCH=N [Pd2L2C|4] (S) 868§S)), 8.98 ((d)) ( )
1474 VeeH s= Singlet, d= Doublet, m=M ultiple, *H-NM R wer er ecor ded
1361 VccH inDM &)-da
307116353 % VeH protons showed abroad singlet at 6 2.39 and 6 2.48
[Pd,L2Cl4] e VeH=N ppmwhichisdightly upfiddincomparisontofreeligand
Lo veeH (3 2.31 ppm)("191. 1H- NMR spectrum of [Pd,L2CI ]
VceH

intraligandstransition of thetypen— =" or T — 7',
The UV-Visspectra datarecordedin DM SO for both
thecomplexesaregiveninTABLE 3

Molecular weight

Themolecular weight datafor thecomplexes(given
in TABLE 1) have been determined in spectra grade
DM SO by thefreezing point depression method. The
experimenta vauesof themolecular weight for thetwo

TABLE 3: The UV-Vis spectral data of synthesized com-
plex

Complex UV-Vis
[Pd,L1Cl,] -
(Chocolate Brown) 432 (4.20x10
oy 320(2.51x10?, 288(3.13x10°),
(Brown)

complexes agree with their dimeric character. How-
ever, theexperimenta valuesof themolecular weights
aredightly higher than those cal cul ated based on the
suggested dimeric compositions. Such higher of the
molecular weightsstrongly suggest that the structure of
the complexesisaltered in the strongly coordinating
solvent ascompared to that inthe solid state.

'H NMR spectral data

H NMR spectraof Pd (1) complexeswithligands
LlanL2viz [Pd,L1CI ] and[Pd,L2Cl,] inDMSO-
d, showed multipletsintheregion § (7.35-9.70) ppm
assigned to thearomatic protons of the pyridinering
present intheligand. Signal dueto azomethineprotons
(-CH=N) in[Pd,L1Cl ] observed assinglet at 6 8.45
ppm which showsdown field shift by 6 0.25 ppm com-
pared to thefreeligand (6 8.70ppm) and two methyl

in DM SO-d, showed asharp singlet at 6 4.16 ppm
dueto ethyleneproton (-CH,-CH,-) whichisdlightly
up fieldascomparedtofreeligand (6 4.07). Signd due
to azomethine protons (-CH=N) in [Pd,L2CI ] ob-
served assinglet at 6 8.68 ppm whichisup field (6
0.26 ppm) compared to thefreeligand (6 8.42 ppm).

Structur al assessment

Complexesbeinginsol ublein common organic sol-
vent, no singlecrystal could begrown. A consistent ef-
fort to crystallizethe complexes either from saturated
solutionor by diffusnginto saturated solutionin DM SO
and DMFinaclosed system led to the precipitation of
amorphous products. Such behavior of the complexes
with regard totheir crystalization prevented their anay-
sesby X-ray crystalography. Their solubility in solvent
likedimethyl sul phoxide hasd so restricted their physi-
cal studies. Complexes are diamagnetic confirming
Pd(I1), low spin complexes. From experimental data
CHN, molecular weight & Pd analysis by
Voldar’smethod confirm the presence of dinuclear
complex. It can be concluded that the dinuclear com-
plexes[Pd,LCl ], (L=L1 or L2), there are two pos-
sible structures: (i) in which the two Pd atoms are
in cis with respect to the C—C single bond of
diacetyldihydrazone or C—C single bond of ethylene-
diaminefor L1 and L2 respectively Figure2 (ii) where
thetwo Pd atomsarein transwith respect tothe C—
C singlebond of diacetyldihydrazone or C—C single
bond of ethylenediaminefor L1 and L2 respectively
Figure3. Here, we prefer the structureswheretwo Pd
atomsareintranswith respect tothe C—C single bond,
gnceacisstructurewill leed to agteric hindrancearound
thetwo Pd atoms.
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Figure2: Sructureof [Pd,LCl ], (L=L 1or L2), wheretwoPd
(I atomsareciswith respect to C—C bond
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Figure3: Sructureof [Pd,LCl ], (L=L 1or L2), wheretwoPd
(I atomsaretranswith respect to C—C bond
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CONCLUSION

The complexes of Pd(I1) with organic ligands en-
joy global interest in scientific community dueto their
potentia pharmacologica activities. In this work,we
have successfully synthesized the mixed chlorocomplex
of Pd(11) usng N-donor tetradentateligandsN1,N2-bis-
(2-pyridinylmethylene)-1,4-diacetyldihydiiming(L 1) and
N1,N2-bis-(2-pyridinyl-methylene)-1,2-
ethylenediiming(L2). Both the complexes have been
characterized with various phys c-chemica and spec-
troscopictechniques.
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