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ABSTRACT

Schiff base condensation of benzil bis(hydrazori#t) fermaldehyde, acetone and benzaldehyde annidteel(11)
complexes were synthesised. Preparation of theligaeds was accomplished by refluxing benzil wildrazine
derivatives in 1:10 mole ratios in ethylene glycbhe spectral characterisation of hydrazone basédntmbered
octaaza macrocyclic complexes of nickel(ll) wasartaken. The ligand, benzil bis(hydrazone) and dergs were
characterized by FTIR, UV-visibléH NMR, Mass spectroscopy. The results of the imatgins support the
formulation of each of the complexes as a metakimnounded by a planar, quadradentate ligand. Thhe data
provide strong support for the conclusion that thacrocyclic complexes were actually prepared.
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INTRODUCTION

There is a growing interest in the design and ®githof the macrocyclic complexes of hydrazonesiee of their
applications as anticancer, antiviral, antibactesiad antifungal agents [1-3] and they are considess useful
models for biological systems. The hydrazones lagebtilding block for the present work as hydrazoaed their
derivatives constitute a versatile class of compsum organic chemistry. These compounds have estieg
biological properties, such as anti — inflammatanyalgesic, anticonvulsant, antituberculous, amiity anti — HIV
and antimicrobial activity [4-6]. Hydrazones arepimntant compounds for drug design, as possibledlgdor metal
complexes, organocatalysis and also for the syathe$ heterocyclic compounds [7-9]. The ease opamagion,
increased hydrolytic stability relative to iminesdause of the delocalization of the imine doubladbdue to the
presence of electronegative group and the tendeoesard crystallinity are all desirable charactécstof

hydrazones. Due to these traits, hydrazones haea bader study for a long time. Hydrazones contaio

connected nitrogen atoms of different nature ar@-ld double bond that is conjugated with a lone mdithe

terminal nitrogen atom. These structural fragmemésmainly responsible for the physical and chehpoaperties
of hydrazones. Both nitrogen atoms of the hydragirmup are nucleophilic, although the amino typeogen is
more reactive. The carbon atom of hydrazine gragloth nucleophilic and electrophilic charactéy, I1].

The introduction of functional groups in the hydsae molecules expands the scope of use of the Iattrganic
synthesis. Moreover, the combination of the hydnazgroup with other functional groups leads to coomas with
unique physical and chemical properties. Hydrazamedaining a halo atom i or f — positions generate nitrile
imines [12] and 1,2—diaza-1,3-butadiene [13] atv@dntermediates in cycloaddition chemistry. Tdraidrazones
and thiosemicarbazones are well documented beaafuskeir biological activity and use in the syntisesf
heterocyclic compounds [14].
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The benzil bis(hydrazone) macrocyclic complexesci@mically more reactive because the six membehethte
rings contain hydrazone linkages which are vergtrea due to the presence of nucleophilic nitrogeme reactivity
of benzil bis(hydrazones) greatly widens the scop¢his compound as a precursor for the synthekigadety
bulkier, aromatic rich molecules. Schiff base corsdgion of bis(hydrazone) with suitable aldehyded ketones
would form a macrocyclic and macro acyclic molesuléhich will have more number of nitrogen atomsd #ris
will behave as better coordinating ligands for &griof metal atoms/ions. Hence, the synthesis gettsl
characterisation of hydrazone based 14-memberedzreimacrocyclic complexes of nickel(ll) was uraleh.

EXPERIMENTAL SECTION

Preparation of benzil bis(hydrazone)

Benzil (10.5 g, 50 mmol) was dissolved in 100 mlettiylene glycol and hydrazine hydrate (24.3 mD &@mol)
was added to it. The resulting yellow solution weBuxed for 3 h and then it was left in the airftek 20 h the
precipitated white microcrystalline compound wdtefed off and washed successively with 100 ml afewand 25
ml of diethylether. The compound was dried in @ine compound was recrystallized from warm methaviald
8.32 g. The compound was soluble in diethylethegtanitrile, chloroform, and acetone.

Synthesis of macr ocyclic complexes

Synthesis of [Ni(CsH2sNg)] (C10,),

Formaldehyde (789 mg, 10 mmol) of 38% aqueous issluwwas added to a solution of Ni(G)@6H,0 (1.82 g, 5
mmol) in 15 mL of acetonitrile. To this stirred Blsolution, benzil bis(hydrazone) (2.38 g, 10 mnveds added.
One drop of the concentrated perchloric acid wateddo catalyse the condensation reaction anddliiicn was
stirred for 1 h and 30 minutes at room temperatDiethyl ether (25 mL) was slowly added to the rethirown

solution to induce precipitation of the product.eThreyish green precipitates were filtered and wedsWith

diethylether and dried in vacuum. Yield 2.27 g; mp50°C — 160°C (dec.)

Synthesis of [Ni(C34H3sNg)](ClO,),

To a vigorously stirred blue solution of Ni(G)R6H,0 (365.69 mg, 1 mmol) in 3 mL of acetonitrile, auret (116
mg, 2 mmol) was added. To this blue coloured sohjtbenzil bis(hydrazone) (476 mg, 2 mmol) was ddd@ne
drop of concentrated perchloric acid was addedatalgse the condensation reaction. The reactionrefasced for
4 h and left for precipitation. The formed browrnao precipitate was filtered and washed with dyggther and
dried in vacuum. Yield 0.41 g; mp = 180 -170°C (dec.)

%/nthesls of [Ni(C42H36N8)] (C|O4)2

Benzaldehyde (318.39 mg, 3 mmol) was added to @reigly stirred blue solution of Ni(Cl.6H,0 (548.53 mg,
1.5 mmol) in 4.5 mL acetonitrile. To this solutiobenzil bis(hydrazone) (714 mg, 3 mmol) and a dodp
concentrated perchloric acid was added to catalysecondensation reaction. The reaction mixture stased
overnight for precipitation at room temperatureehite precipitates were filtered and washed witthyl ether
and dried in vacuum. Yield 0.77 g; mp = 1%D— 170°C (dec.)

Spectral Characterisation

Infrared spectra were recorded using potassium ionplates on a Perkin—-Elmer Spectrum RX-l FT-IR
Spectrophotometer in the range of 4000 — 350.ddftraviolet and visible spectra were recordedaderkin—Elmer
Lambda 25 UV-Visible Spectrophotometer controllgdhe Win Lab software through computer .The spectere
recorded in the region 200 — 800 nm in acetoniwdeg a matched pair of Teflon stoppered quarlizatepath
length 1 cm. The'H NMR spectra were recorded on a Brunker — Aven8@ BIHz spectrometer at room
temperature using CD&lor DMSO—d¢ as solvent. TMS was used as the internal referefibe. electrospray
ionozation mass spectra were recorded on a Micrer@asttro Il Triple Quadrapole Mass Spectrometdre T
sample was dissolved in chloroform methanol/acéttalivater and introduced into the ESI source tigto a
syringe pump at the rate ofil/min. the ESI capillary was set at 3.5 V and tbae voltage was 40 V. the spectra
was collected in 6 s scans and the hard copieavaraged spectra of 6-8 scans.

RESULTSAND DISCUSSION

Characterization: Infrared spectra

The important IR frequencies of free benzil bis(tagbne) and Ni(ll) complexes formed due to the emsation of
benzil bis(hydrazone) and formaldehyde, acetonebandaldehyde are present in the table 1. The éRtspof free
benzil bis(hydrazone) was compared with the spaftthe Ni(ll) complexes in order to study the himgilmode of
the ligand to the metal ion in the complexes. Ay band is observed for free benzil bis(hydrazaieground
1620.89 crit characteristic of the azomethine (C=N) stretchirigration. In the metal chelates the band
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characteristic of the azomethine group is shifted800 — 1570 cth The lower value may be due to the drift of the
lone pair density of the azomethine nitrogen toweatde metal atom, indicating the coordination oseaithrough
the nitrogen of the C=N group.

An absorption band was observed around 2945 — 2800the characteristic of the aliphatic (C-H) strethi
vibration which indicates the condensation of thebonyl functional group with the amino groups. Hands for
C-N stretching and N-N stretching have become peoyninent in the macrocyclic complexes.

Table 1: Characteristic IR bands (cm™) of the compounds studied

S.No | Compounds v(N-H) v(C-H) | v(C=N) | v(C-N) | v(N-N) | v(M-N)

1 Benzil bis(hydrazone) 3351.57,3191.37 - 1620.89 1158.98| -

2 [Ni(C34H36Ng)](ClOy), | 3377.67 2912.04 1600.48 1235.6 1113{29 580(48
3 [Ni(CscH26Ng)1(ClOy), | 3287.64 294153 1580.29 1266.84 1112|23 58989
4 [Ni(C42HseNg) (ClO,), | 3212.06 - 1604.24 1250.31 1145.07 509.42

Electronic Spectra

On comparing the electronic spectra of free behd(hydrazone) and the macrocyclic complexes, frepzil
bis(hydrazone) transition band duenta* transition is shifted to higher energy in the qdexes (table 2). The
shoulders in the complexes are assigned#td of aromatic ring, ligand to metal charge transfert* transitions.

Table 2: Absorption Spectral data (nm) of Benzil bis(hydrazone) and its Complexes

Absor ption(Amax)
S-No Compounds a—na* (Benzene/imino) | n—a* (Azomethine)
1 Benzil bis(hydrazone 273.32 -
2 [Ni(CasH3eNg)](ClO,), 270.01 314.32
3 [Ni(CscH28Ng)](ClO4), 289.02 435.74
4 [Ni(C4zH36Ng)](ClO4), 250.54 314.49

'H NMR Spectrum

TheH NMR spectrum (fig 1a) of [Ni(GH2sNg)](ClO.), in DMSO-g shows the multiplet at 7.48 — 7.8%hich is
assigned to protons (20 protons) of the four armmatgs. The poor solubility of the compound in shof the
deutrated solvents did not allow us to charactehsgresence of aliphatic protons.

(@ (b)

Flg 1 1H N MR SpeCtrUm of (a) [Nl (C30H28N8)] (C|O4)2 (b) [Nl (C34H36N8)] (C|O4)2

The'H NMR spectrum (fig 1b) of [Ni(§HseNg)](ClO.), in CDCk shows the multiplet at 7.75 — 7.35which is
assigned to protons (20 protons) of the four armmatgs .The multiplet in aliphatic region at 8.+ 1.865
corresponds to methyl protons (12 protons).

ESl Mass Spectra
The ESI spectrum of the complex (Fig 2) [Njg8,sNg)](ClO,), showed a molecular ion peak at m/z 557 which is

equivalent to [Ni(GoH2gNg)-1). The peak at m/z 657.20, assigned to [{NifGsNg)}(ClO,4)]. The peak at m/z 545 is
due to the loss of —CH group [Ni{gi,gNg)].
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Fig 2: Mass spectrum of (&) [Ni (C3H2gNg)](ClO4), (b) [Ni (CaaH3sNg)] (ClO,),

The ESI spectrum of the complex [Ng83sNg)](ClO,).showed a molecular ion peak at m/z 613.20 which is
equivalent to [Ni(GsH3eNg) - 1). The peaks at m/z 753, 653, 525 assignef{NC 34HzeNg)}(CIO,) + K],[
Ni(C34H36N3) + K],[ Ni(ngHzoNg)] reSpeCtively.

General Reaction Scheme
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Scheme: Synthesis of benzil bis(hydrazone) complexes

Octaazabis o-diimine) macrocyclic complexes were prepared bgctiag 2 equiv of Benzil dihydrazone with 2
equiv of the appropriate aldehyde or ketone inptesence of 1 equiv of divalent transition metal £NNi*3). The
free amino groups of coordinated benzil bis(hydr&)oare ideally oriented for ring closure by reactiwith
carbonyl functional group to give six-membered ateking and ultimately octaaza-14-membered ringrowyclic
complexes. Condensation reactions with formaldehgdetone, and benzaldehyde led to the succesafibeyclic
synthesis with Ni(ll). The condensation reactionwcat slower rate with acetones.

The possibility of syn-anti and anti-anti isometiaa among the free dihydrazone ligands and thebaaza
complexes was considered. Both isomers of benajidtazone are capable of forming metal chelatels thig syn-

anti configuration forming six-membered chelategsi, while the anti-anti configuration yields five-mbeareda-
diimine chelate ringB.

NH, NH,
/ /
—N N
\ =\
M M
\  / ~ /
N——NH, N
A B NH,

The syn-anti configuration of a number of cycli@-tlihydrazones was observed by Baldwin and co-werke
However, the NMR spectrum of benzil dihydrazonedates the anti-anti configuration. Theacceptor property of

989



A.John Maria Xavier et al J. Chem. Pharm. Res., 2012, 4(2):986-990

the a-diimine moieties enhances their chelating tendemitly metals of significant-donor tendency. Therefore the
cyclization products of (B) obtained from conderwatof benzil dihydrazone with aldehydes is expedte yield
products having the symmetrical anti-anti structure

CONCLUSION

Present study demonstrates the feasibility of ®gifing 14-membered octaaza macrocyclic compleXés.
synthesized benzil-bihydrazone acted as bideriggad. The template condensation of benzil bis(@ydne) with
aldehyde and ketone lead to the synthesis of 14kemd octaazabisi{diimine) macrocyclic complexes of Ni(ll).
The metal ion is coordinated through the azomethitregen atom in the hydrazones. The bonding eflitand to
metal ion was confirmed by FT-IR, NMR, Mass andcfenic data. These macrocyclic complexes can ad a
building block for new supramolecular assembliesictvhcould have potential photophysical or biologica
properties.
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