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ABSTRACT

The reaction between two acetohydrazide ligands that are N-2,4dinitrophenyl N'-3-nitrobenzylidenehydrazine and
Tris N-2,4dinitrophenyl N-3-phenyl alilidinehydrazine with PdCl, produced two new ionic palladium complexes.
One of them is TNBH which is easily synthesized in a nearly quantitative yield using a direct reaction between
PdCl, and N-2,4dinitrophenyl N'-3-nitrobenzylidenehydrazine. Another is TDPH which has been synthesized by the
reaction of Tris N-2,4dinitrophenyl N-3-phenyl alilidinehydrazine with PdCl,. These compounds are characterized
by spectroscopic techniques. The electronic and vibrational spectra of TDPH and TNBH have been measured and
studied.
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INTRODUCTION

Particularly palladium has been the subject ofrgerise scientific discussion since the first sysihef such a
compound*? This is because of the important prerequisitesafgralladiuminating agents that makes it useful
which are its mildness, versatility, selectivitydaoperational simplicity. The subject of this intrgation is to
prepare inorganic palladiumes and its compléxkess the biological activity of a complex stronglgpends on the
nature of the ligands and on the metal coordingpiattern, the recent research has been directeghtbesis and
evaluation of complexes with biologically interestiligands with the aim of widening the spectrumcofmplex
activity. The combination of metallic and organatigity may reveal new modes of action.

Another reason that encourages researchers fdnesining this range of palladiuminated compoundbésfewer
and rare amounts of the spectroscopic data abmutjtbup of compounds. For the above reasons attteioourse

of our investigations in palladium compounds afsition metaf$® and in the continuation of our studies on the
synthesis of nitrophenyl palladium comple[%]aﬂe were prompted to react Pd@lith C;3H;oNsOs and G3zH1oN4Os.

We had prepared and reported the syntheses of @éaruof [PdCJ]” anion with TDPH and TNBH counter ions
previously™®*YWe have managed to prepare two new palladium congsaf nitrophenyl that are the analogs of
the above transition metal compounds. Palladiunoradd has not been synthesized and reported sdnfahis
paper, a direct, simple and one-stage method hexs Used to synthesize these compounds. There wengrimary
incentives for the selection of£E;0NsOs" and G3H;oN4Os™ as the counterions. Firstly, quaternary ions sueh a
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TDPH and TNBH are often used as phase transfelysttaSecondly, quaternary ions such as TDPH awBH
are used as crystal growing agents.
MATERIALSAND METHODS

Materials and I nstruments

Acetonitrile (Fluka, P.A.) was distilled severahtts from phosphorus pentaoxide before using, thgeghicing its
water content to <4 ppm. Nitrophenyl was purchasech Merck company. Pdg(Merck, p.a.) was used without
further purification. Solvents were purified by mtiard methods. Infrared spectra were recorded asdisBs on a
Bruker Tensor model 27 spectrophotometer. The Usible measurements were made on an Cam spec 136del
spectrophotometer. TDPH affdNBH were estimated iodometrically. The percentafjelements in compositions
were obtained from the Microanalytical Laboratoyiespartment of Chemistry, OIRC, Tehran.

Synthesis of Tris N-2,4dinitrophenyl N'-3-nitr obenzylidenehydrazine palladiumchloride, [Pd(C1sH1oNs04)]Cl,
TNBH, [Pd(G3H10Ns04)]Cl, was prepared by dissolving Pd@.01g, 0.05 mmol) in DMS and adding this solution
to a solution of Tris N-2,4dinitrophenyl’48-nitrobenzylidenehydrazine (0.1 g, 0.33 mmolPMSO under stirring
at 90 °C temperature until a brown precipitate ¥ammed. After 2 hours stirring, the mixture waddiled, washed
with hexane and dried at room temperature. The TNBHome what hygroscopic, and it was better tstbeed
under a layer of hexane, whereas all of the saéistghotosensitive and moisture sensitive, both lntgmn and
solids. UV-Visible(Figl) and IR(Fig2) spectra wexle consistent with the TNBH structure. m.p. 238. R (KBr):

v 3279, 3099, 1615, 1512-1330, 523tm

Synthesis of Tris N-2,4dinitrophenyl N-3-pheny! alilidinehydrazine [Pd(C1sH13N404)]Cl»
Tris N-2,4dinitrophenyl N3-phenyl alilidinehydrazine palladiumchlorid®d(CisH1sN40.)]Cl, was prepared as
follow:

To a solution of PdGI(0.01 g, 0.05 mmol) in DMSO, the solid powder TNs2,4dinitrophenyl N3-phenyl
alilidinehydrazing0.1 g, 0.33 mmol) was added under stirring at@@emperature until a red solid precipitate was
formed. After 2 hours stirring, the mixture wagdiked, washed with hexane, and dried at room testyre. UV-
Visible(Fig3) and IR(Fig4) data were all consisterth the TDPH structure. m.p.: 256-258 °C. IR (KBs 3279,
2925, 1620, 1504,1336, 516¢m

RESULTSAND DISCUSSION

We had reported the synthesis of transition metdth the belief that those reagents could be usedttie
palladiumination of organic substrates. It has b&leown that transition metals are useful as nevwagiaimation
agents for organic chemists. Those compounds shpakadiumination properties like other previousiported
transition metals. We now report the synthesidefttvonew nitrophenyl complexes, TDPH and TNBH.

The advantages of the new method are: a) there 8de product, b) the reaction is quite fast, djiroonditions
and d) the accompanied color change provides viseahns for ascertaining the progress of the raactio

TrisN-2,4dinitrophenyl N'-3-pheny! alilidinehydrazine [Pd(C1sH1,N40.)]Cl,, TDPH
[Pd(C3H1gN4O4)]Cl, was prepared by the reaction ofld,(N4,Os and PdG in DMSO solvent as follows:
3Ci3H10N4Os + PACh— [Pd(GiaH10N4O4)]Cl,

In the vibrational spectrum of this compound, tim@wn bands of cation and anion were seen sucsh-gswhich
was found at 1620 cfand confirmed with literature data (TABLE1). Theéseone absorption in the compound
electronic spectrum. Electronic spectrum of TDPldveh five transitions for acetonitrile at 223 ne=110 mol.
Yit.cm™), 237 nm ¢ = 98 moltit.cm™), 266 nm ¢ = 76 molit.cm™), 305 nm £ = 82 molit.cm™), 395 nm £ =
234 moltit.cm™) (TABLE 3). These transitions are expected in nsamstituted palladium ions, because of the
position of palladium in the second series of titéos metal elements and thus making strong criystalffield
complexes.

454
www.scholar sresear chlibrary.com



Mohamad Mehdi Akbarzade* and Ali Naderi Der Pharma Chemica, 2014, 6 (1):453-457

Tris N-2,4dinitrophenyl N'-3-nitr obenzylidenehydrazine palladiumchloride, [Pd(C13H10N504)1Cl,, TNBH
[Pd(Ci3H1gNsO,)]Cl, was prepared by the reaction of Pd@ith C,3H;oNsOg in DMSO solvent as follows:

3C13H10N506 + PACh — [Pd(GaH10Ns04)]Cl

In the vibrational spectrum of TNBHhe cationic and anionic bands were seen suahk-as which was found at
1615cnt along the literature data (TABLE 2). There are ¢hadsorption bands in the electronic spectrum isf th
compound (TABLE 4).

TABLE 1. The frequencies (cm™) and assignment of cation and anion of TDPH

v(icm®) [ Assignment] Intensity
Ci1zH10N4Os
1620 V(c=N) (%)
3279 V (N-H) (W)
2925 V (CH) (W)
1504,1336 V (NO2) (S)
1504 V (c=c) (s)
516 V (Pc-N) (W)

TABLE 2. Thefrequencies (cm™) and assignment of cation and anion of TNBH

vicm®) | Assignment] Intensity
Ci3H10Ns0,
1615 V(Cc=N) (S)
3279 V (N-H) (W)
3099 V(CH) (w)
523 V (Pc-N) (m)
1330, 1512 V (NO2) (S)

TABLE 3. Transitions specifications of TDPH

A (nm) Az (Nm) Az (Nm) A (NM) As (NM)
(e, Mem?®) | (g, Mem?) | (g, Mem?) | (e, Mem?) | (e, M7cn?)
223 237 266 305 395
(110) (98) (76) (82) (234)

TABLE 4. Transitions specifications of TNBH

A (nm) A (nm) A (nm)
(e, Mcm?) | (e, Mem®) | (e, Mcm?)
255 379 381
(176 (128 (29¢)
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Figure 1. UVNisspectraof [Pd(cl3H10Nso4)]C|z
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Figure2. IR spectra of [Pd(CisH10NsO4)]Cl2

0.8

0.4
0.2
4]

200 250 300 350 400 450

e ——

500 580 &00 650 TFOO TS50 B8N

Figure3. UV/Visspectraof [Pd(CisH10N4O4)]Cl2
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Figure4. IR spectra of [Pd(CysH10N404)]Cl2
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CONCLUSION

Two TDPH and TNBH of PdGlwere synthesized simply. [Pd@l;oN,O4)]Cl.was prepared by the reaction of
C13H10N405 and PdG in DMSO solvent and [Pd(gH1oNs04)]Cl,was prepared by the reaction ofd,,NsO, and
PdCL in DMSO solvent. Electronic and vibrational spaotf these two new palladium-complexes were studied
These compounds were characterized by IR and UibMistechniques. Production of these compoundsvshibe
ability of palladium chloride in chloride additidn transition metal and main group elements comgsun
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