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ABSTRACT

N,O-donating bidentate ligand was prepared from the condensation of cyano-acetohydrazide and4-cyano
benzaldehyde. Palladium Metal complex of thisligand is stable at room temperature. The effect of different solvents,
bases, and palladium complex on the yield of the coupling reaction were studied.
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INTRODUCTION

Suzuki cross-coupling reaction of aryl halides wéttyl boronic acid is one of the most important moet for
thesynthesis of biaryls, in recently the applimatdf N,O-based ligands moiety, such as Schiff §ageanidine,
aryloximes, acetohydrazide, arylimines, has alsosicter as a highly active catalysts for Suzukissraoupling
reaction in aqueous medt&!Nature of ligand is important in the Suzuki crossigling reaction. Bulky and more
electron-rich ligands are important in Suzuki crosspling reaction. Due to their higher donor dapind stability
effectd’%ts present in pharmaceuticals, agrochemicals nastenatural products, polymef:**® .In recent
Suzuki cross coupling reaction is carried out irueamus phases including water and water/organic umast
assolvents. comparatively to other solvent watenigronmental friendly, easily available and Befsir separation
of organic products and catalyst recycltig .

EXPERIMENTAL SECTION

All the compounds and solvents were purchased Bpettrochem and lobachemie, and checked TLC.IRtrspec
were taken with Shimadzu IR Affinity-1S FTIR spextreter. Mass spectra were done on GCMS QP2010 mass
spectrometer’H NMR spectra were taken on Bruker NMR spectrom@®@0 MHz), using TMS [as internal
standard]. Elemental data was recorded by Carla E/ 1108 elemental analyzer.

General procedure for the synthesis of 2-cyanoacétgdrazide

Cyan acetichydrazide was prepared according todBdnet al., 2006) procedure. Added hydrazine hgd(@.1
mol) and ethyl cyanoacetate (0.1 mol) and 20 mamdh as solvent was taken in flatted-bottom flask-al0°'C
temperature under stirring. . A white precipitateried after about 10 min. The precipitate waseFeéd and washed
with 20 ml ethanol and dried in a hot air oven@tC#or 1 hour. Yield: 95%, m.p =100.
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General procedure for the synthesis of Schiff basef 2-cyanoacetohydrazide

The Schiff bases, N'-(4-cyanobenzylidene)-2-cyaatmtydrazide was prepared by adding equimolar ats@mfr-
cyanoacetohydrazide and 4-cyano benzaldehyde iml5@bsolute ethanol with 2-3 drops of glacial acetcid
respectively. The mixture was stirred at room terapge for 30 min. The reaction was monitored byCTlising
hexane: ethyl acetate(2:3). The precipitated prisdure filtered off, crystallized from ethanol added under
vacuum for 1 hour. schiff base N'-(4-cyanobenaytie)-2-cyanoacetohydrazide [BJ-08] is white powideB5%
yield and melting point- 21G

General Procedure for the Synthesis of PalladiurMetal Complex:

Pd(Il) metal complexes were prepared by adding Equimolar ratio of ligand in methanol and an amse
solution of the palladium chloride. The reactioixture was refluxed for 2-3 hrs. The completidrtte reaction
was monitored by TLC. After the reaction was cortgade then the residue was cooled to room temperaiftire
solid Pd[ll]l-complexes formed were filtered amdshed with hot water and ethyl alcohol, tfalowed by
petroleum ether to remove any traces of unreactetdlrsalts, and finally dried in vacuum deators over
anhydrous Calcium(Il)Chloride
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Figure 1. Scheme for synthesis of metal complex
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Suzuki cross Coupling reaction of 4-Chloro Beraldehyde with Phenylboronic Acid under Differat
Conditions
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Figure 2. Suzuki cross coupling reaction

Table-1

No. Solvent Bases Yield %
1. Me-OH/H,O (1:1) | NaCGQ; 60%
2. Me-OH /H,O (1:2' | Na,CGCs 55%
3. | Me-OH/H,0 (1:3) | NaCGs 26%
4. | Me-OH/H,0 (3:1) | NaCGs 59%
5. | Me-OH/HO (1:11) | KCO; 70%
6. | Me-OH/HO (1:1) [ KOH 45%
7. | Me-OH/HO (1:1) | NaOH 65%
8. | Me-OH /HO (1:1) | NaOMe 28%
9. | Me-OH/H,0 (1:1)| E§N 82%
10. | Et-OH /HO (1:1) KCOs 53%

N'-(4-cyanobenzylidene)-2-cyanoacetohydrazide [BJS)

Elemental Analytical Calculation for;@HgN,0(212.07g/mol): C, 62.26%; H, 3.80%; N, 26.40%; 7G&4%. Found:
C, 62.20%; H, 3.75%; N, 26.33%; O, 7.52%; MS (m212; IR, (cml): v(OH) 3196;v(NH) 3089;v(C=N)
1680;v(N-N) 1143;v(Ar—C-H) 2964;v(Ar—C=C) 1500;v(C=N)2223, 2270'H-NMR (DMSO-d): & ppm 4.27 (s,
2H, CH,); 7.88, (d, 1H, J = 8.92 Hz, Ar-H); 7.90 (d, 1H=8.92 Hz, Ar-H); 7.92, (d, 1H, J = 8.90 Hz-HAY;
8.04, (d, 1H, J = 8.92Hz, Ar-H); 8.21 (s, 1H, HO=12.04 (s, 1H, NH)*C-NMR (DMSO-d): & ppm 29.66
(CHyp); 121.23, 123.85(CN), 117.37, 132.76, 137.86(C4@3R.38(C=C) (Ph); 147.62 (HC=N); 170.49 (C=0).

Palladium (Il) complex of N'-(4-cyanobenzylidene)-Zyanoacetohydrazide

Color: Dull Brown, Elemental Analytical Calculati for G;HgCp,N,OPd (389.91g/mol): C, 33.92%; H, 2.07%;
N, 14.38%; Cl, 18.20%; O, 4.11%; Pd, 27.32%. Found33.90%; H, 2.02%; N, 14.30%; ClI, 18.15%; O,044]
Pd, 27.30%; ESI-MS (m/z): 389.4 (Pdl:1)IR( cmi?): v(NH) 3290;v(C=N) 1666;v(N-N)1107;v(Ar—C-H) 2953;
v(Ar—-C=C) 1456y(C=N) 2276, 2370.
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Figure3. Mass spectra of ligand
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Figure4. IR spectra of ligand
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Figure6.*C NMR spectra of ligand
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Figure7ESI-MASS spectra of Metal Complex
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Figure8.IR spectra of Metal Complex
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Figure10.*C NMR spectra of 4-Phenyl Benzaldehyde
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RESULTS AND DISCUSSION

Generally suzuki cross-coupling is carried out iesgnce of Palladium salts angdtimosphere, here we are used a
metal complex of palladium with cyanoacetohydrazihiff base ligand in Suzuki cross coupling reactiin
presence of different bases and obtain good yi¢dtle we used many bases; in which triethylamingetea good
yield, as compared to other bases.

CONCLUSION

In this research paper, cyanoacetohydrazide sbhi€ ligand with palladium metal co-ordination aheomplex

has been synthesized and successfully used aalgstat Suzuki cross-coupling reaction. The adagetof catalyst
is easy to synthesize and recoverable. Thess cmgling reactions were carried out in severaebaHence, we
observed that, in Suzuki cross coupling reactimthtylamine as base has given excellent yield agpewed to other
bases.
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