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Syntheses new legend [a4-methyl
benzaldehyde[5-(3-furyl)-1,3,4-oxadiazol-2-
yllhydrazine]with some transition metal
complexes

Fatimah AbdulHasan Nader AL-Ghazzawi

Abstract: Anew ligand [a4-methylbenzaldehyde[5-(3-furyl)-1,3,4-oxadiazol-2-yllhydrazine] (L) and its Cr(lll),Fe(lll) Co(ll), Ni(ll)and Cu(ll)
complexes were synthesized. The authenticity of the ligand and its transition metal complexes were established by elemental analyses and
conductance measurements, as well as spectroscopic (IR, ITHNMR, mass). . It may be concluded that the ligand coordinate through
Nitrogen atoms. for all the complexes. This view is further supported by the appearance of a band corresponding to the metal—nitrogen
stretching vibration at-cm-1 in the complexes. The molar conductance studies suggest an tetrahedral and octahedral geometry of the

complexes .the Ni and Cu atoms
the(Cr(Ill),Fe(lll)andCo(lll)prepared complexes

leading to the formation tetrahedral geometry .Octahedral geometry was proposed for

Keywords: - 1,3,4-oxadiazol , heterocyclic complexes , properties of complexes octahedral , the properties of tetrahedral complexes.

1 INTRODUCTION

I n heterocyclic compounds the rings are not entirely
composed of carbon atoms. There may be present one or
more hetero atoms in rings. Heterocyclic system in drugs
generally have certain substitutions & functionalisation.[1]
Heterocyclic compounds are those compounds whose ring
contain beside carbon, one or more atoms of other lement.
The non-carbon atoms in such ring are reffered to as etero
atoms. The common hetero atoms are nitrogen, oxygen &
sulphur. The important of heterocyclic compounds are
present in most of the members of vit- Bcomplex,
antibiotics , alkaloids, amino acid, drugs, dyes, enzyme &
genetic material DNA and havingtherapeutics use.[2]
Heterocyclic compounds having five membered rings
containing two carbon atom, one oxygen, two nitrogen
&two double bond such as oxadiazole
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>

1.2 1,3,4-Oxadiazole

The oxadiazole drug were the first effective chemothera-
peutics agents to be employed systemically for theprevention
and cure of bacterial infection in human beings. the sequence

of these atoms may be different asl,2,4-oxadiazole (a), 1,2,5-
oxadiazole (b),1,3,4-oxadiazole (c) and 1,2,3-oxadiazole(d) [3]
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A large no. of
drugs used clinically have oxadiazole ring as a structural

building block. Literature survey reveals that the
derivatives of the 1,3,4-oxadiazoles played an vital role in
the medicinal chemistry. the derivative of 1,3,4-oxadiazole
with suitable substitution at 2,5-position are becoming an
important member in theheterocyclic family not only
because of their wide range usages as photosensitive &
electrical materials but also because of their broad
spectrum in biological activities like as_ Antibacterial, anti-
inflammatory . anticonvulsant,anticancer, anti-tubercular,
anthelmintic, analgesicc, CNS depressant & other
activities[4] .1,3,4-Oxadiazole derivatives are well known
tohave a wide range of biological activities. Examples of
such activities are anti-inflammatory [5]antifungal [6],
antiparasitic [7] and antimicrobial[8-9] effects

2 Procedure for Paper Submission

2.1 :- Preparation of the ligand
The new ligand [a4-methylbenzaldehyde[5-(3-furyl)-
1,3,4-oxadiazol-2-yllhydrazine] (Scheme 1) was prepared as
follows:

. A mixture of propanate methyl 3-furoat (12g,
0.1mole) and hydrazine hydrate (0.2mole, 10ml) dissolved in
ethanol (50mL)[12] was refluxed on a water bath for 3 hr, The
resultant mixture[A] was concentrated and the white solid
which separated was filtered and recrystallised from ethanol.
The purity of the compound was followed by TLC on precoat-
ed silica gel.

. A mixture of [A]( 12g,0.1moL) ,KOH (5.6g,0.1moL) in
150ml ethanol and CS2 (7.6mL,0.1moL)was refluxed on a wa-
ter bath for10 hr, until the evolution of H2S gas ceased [13,14].
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The excess CS2 was removed under reduced pressure. The
resultant mixture[B] was acidified with acetic acid and the
white solid which separated was filtered and recrystallised
from ethanol. The purity of the compound was followed by
TLC on precoated silica gel.

. A mixture[B] )16.8g,0.1moL) and hydrazine hydrate
(0.2mole, 10ml) dissolved in ethanol (50 mL) was refluxed on a
water bath for 3 hr ,until the evolution of H2S gas ceased. The
excess CS2 was removed under reduced pressure. The result-
ant mixture[C] was concentrated and the light pink solid
which separated was filtered and recrystallised from ethanol.
The purity of the compound was followed by TLC on precoat-
ed silica gel.

. A mixture[D] (16.6g,0.1moL) and (4-methyl bezalde-
hyde) (12mL,0.1moL) dissolved in ethanol (150mL) was re-
fluxed on a water bath for 4 hr, . The resultant mixture[ligand]
was concentrated and the yellow solid which separated was
filtered and recrystallised from ethanol.
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methyl 3-furoate

NH,

Hydrazine

Hydrazine

(1 mmol) in 15 mL ethanol with 50 ml of an ethanolic solution
of the ligand (Immol, 0.3 g) for 4 hr. The resultant solids
which separated were filtered, washed with ethanol and dried
in air.

2.3 :- Measurements

Elemental C, H and N analysis were carried out on a
Thermofinigan flash analyzer, the FTIR spectra in the range
(4000-200) cm-1 were recorded as Csl discs using a Shimadzu
FTIR spectrophotometer, molar conductance measurements
were made in anhydrous DMSO at 25 °C using Inolabcond
720,.The 1H nuclear magnetic resonance spectra were record-
ed on a Mercury-300BB NMR 300 spectrometer, DOSO-d6
used as solvent. Melting points were determined in open ca-
pillary tubes using an electro thermal melting point /SMP3I
apparatus. Mass spectra were recorded in the range (0-900)
m/e on a 5973 network mass selective detector
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2.2 Preparation of complexes
The Cr(II), Co(III), Fe(IlI), Ni(II) and Cu(II) complexes were
prepared by refluxing the respective hydrated metal chloride
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L

3 - RESULTS & DISCUSSION

The purity of the ligand and its complexes were checked
by TLC using silica gel-G as adsorbent., elemental analysis
tabulated in Table (1), Melting point ,magnetic
susceptibility, physical properties and molar conductance
of all the compounds studied are tabulated in Table (2)..
The calculated values were in a good agreement with the
experimental values[10,11].
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Table 1.Analitical data for the ligand

Experimental Theoretical
C% H% N% C% H% N%
Table 2. conductance, physical properties and magnetic data 62.34 421 20.96 62.68 451 20.88
of the ligand and its complexes
No | Compound color AScm’mol™ | Melting Point | M.Wt | Yield%
1 [C14sH12N4O;] | Dark brown | ------- 182-180 286 84
2 [Cr (L)LCI]CI Green 31 189-191 695 90
3 [Fe (L) Cl]CI Brown 38 168-170 699 88
4 [Co (L), Cl;]ClI Yellow 30 177-179 702 93
5 [Ni LCIy] Nutty 27 184-186 397 90
6 [Cu LCIy] Pink 12 175-153 402 89

3.1 :- Infra-Red Spectroscopy

The FTIR spectrum forLshows a characteristic stretching
absorption bands at 3340cm-1land 1663cm-1 assigned to o(IN-
H) group ,C=N of 1,34-oxadiazol. The C=N and N-H
stretching vibrations are important to predict the bonding
mode of the ligand ,these bands shift lower wavelength in the
spectra of complexes compare with ligand, observed changes
are the evidences of complexion had happened . The IR data
of the complexes are shown in Table (3) and figure(1-3)The
Table lists the stretching frequency (v) for some of the
characteristics groups exhibited by the ligand and complexes|
12,10].

Table 3: Characteristic absorption bands of ligand and its
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complexes

NO Compound vN-H | vC=N | vC-O-C | vM-ClI

L | [Ci4sH12N4O,] | 3340 | 1663 |1361(asy)| -----
1425(sy)

1 [Cr (L) 3360 | 1541 [1361(asy)| 372
Cl,]Cl 1423(sy)

2 [Fe (L) 3340 | 1645 [1343(asy)| 467
Cl,]Cl 1419(sy)

3 [Co (L) 3285 | 1648 [1335(asy)| 380
Cl,]Cl 1403(sy)

4 [Ni LCl;] 3334 | 1655 [1330 (asy), 391
1420(sy)

5 [Cu LCIy] 3332 | 1641 (1344 (asy) 437
1417(sy)

Figure (1) IR spectrum of the ligand cm-1
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Figure (2) IR spectrum of [Cr (L)2 CI2] Cl cm-1
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Figure (3) IR spectrum of [Ni L CI2] cm-1

557

Table (4):- The mass spectrum of the ligand and complexes

Ion the structure Molcular Ion

L Ve S e 268

[CsH3NO-2 ]+ 109

[CoHoN3O]* 175

3.2 :- Nuclear Magnetic Resonance [CsHoNaT- 133

[CeH4N41O2]* 164

Thle ]c:)ii"ca of' prth(;;[lngI;hof the ligand dlisplayed goo'd [CAHT- 91
solubility 1n . e proton nuclear magnetic —

resonantge spectral data gave P;dditional support fgr the [Cr (L) Cl2] C [@%%8 ] I 695

composition of the ligand. The spectra also exhibit a [Cr ()2 ClJ" 660

singlet 3H-CH3 peaks at (2.51-2.50)ppm due to methyl [Cr (L)L) 624

group[7] The spectra also exhibit a singlet peaks at 5.799 [Cr (L)2]" 589

ppm due to NH group[10] , exhibit a singlet 1H(CH [Hs C1oN204]* 218

=N)peaks at 4.93 ppm .the aromatic ring exhibit peaks [C1sH1sN6O2]* 402

at 75 81-7-630 ppm [12]. 3H (furyl) exhbitpeaks at [CruHua]~ 182

8964 —§~0'46ppm [13] the proton NMR of the ligand [CrHsNs0:Cr]" 380

shown in figure(4) [Fe (L)2 Cla] CI méé—g] . 699

: [Fe (L)2 Cl2]* 663

: [Fe (L)2Cl]~ 628

[Fe(L)2]" 592

[ FeCi1sH1sN6O2]* 406

[ FeC10H6NsO4]* 358

[ FeC12H6N4O4]* 326

o | [Co (L)2 CL2]Cl e E 702

: [Co (L)2 Clo]* 666

Figure (4) NMR spectrum of the ligand cm-1 [Co (L)=Cl] 630

[Co(L)=Cl] 596

3.3 :- Mass spectra [ C12HsNsOs Co]* 387

[ C1sH18N6O2 Col* 409

The mass spectrum of the ligand (a4- [Ni.(L) Ly RS 7

methylbenzaldehyde[5-(3-furyl)-1,3,4-oxadiazol-2- [Ni (L) €I 362

yllhydrazine and its omplexes[14] .all the compounds [Ni(L)]" 326

studied are tabulated in Table (4) and figure(5-7) [CoHoN3NiO]* 233

[CeHaN4NiO2 |* 222

[C7H7 |* 91

[CsH3NO2 |+ 109

[Cu(L) Clo]* LTI > 402

[Cu(L) CIJ 367

[Cu (L)]" 331

[CoHoCuNsO2 |* 238

[CeH4CuNs O]* 213

[CsH3CuN20:2 |* 198

[CsHs NJ* 118

IJSER © 2014
http://www.ijser.org



http://www.ijser.org/

International Journal of Scientific & Engineering Research, Volume 5, Issue 10, October-2014 558
ISSN 2229-5518
all synthesized compounds were in full agreement with the
proposed structure

N 7= References.
e 10w 1. A.HUSAIN and M. AJMAL 2009,” Synthesis of novel
s 7 1,3,4-oxadiazole derivatives and their ~ biological
S e properties” Acta Pharm. 59 223-233
=occoa RS = e 2. Ainsworth, C;J. Am. Chem. Soc., 87: 5800 (1965).
Dt WY YT TR T T - 3. D.N. Majumdar and P.C. Guha, (1933), “Hetrocyclic
e = Co e e mee tme el e compound from derivatives of ethyl carbazite”, J. In-
dian Chem. Soc., 10, 685; Chem. Abs., (1934), 28, 3382.
Figure (5) Mas spectrum of the ligand cm! 4. F. Bentiss, M. Traisenel, H. Vezin, H.F. Hildeber and

M. Lagrnee, (2004), “2,5-Bis(4-methylaminophenyl-
1,3,4-oxadiazole and 2,5-bis(4-dimethyl aminophe-
nyl)-1,3,4-thiadiazole as corrosion inhibitors from
mild steel acidic media”, Corrosion Science, 46, 2781-
2792.
5. Giri S.,Singh H., Yadav D.S., Agric. Bio. Chem. ,
J 40(1),17-21.(1976)
[ N [ = = ||l | 6. Jingde Wu, Xinyong Liu, Xianchao Cheng, Yuan Cao,
A MJ&LA ll Adal Defeng Wang, Zhong Li, WenfangXu, Christophe
Pannecouque, MyriamWitvrouwand  Erik  De
Clercq2007 “Synthesis of Novel Derivatives of4-
Amino-3-(2-Furyl)-5-Mercapto-1,2,4-Triazole asPoten-
tial HIV-1 NNRTIs” Molecules, 12, 2003-2016
7. KM. Daoud and M.A. Eisa,(2002) National Journal of
Chemistry,7, 438- 445, .
8. K. Nakamoto, (1978), “Infrared and Raman Spectra of

Figure (6) Mas spectrum of [Co (L)2 CI2] Cl cm!

TEEEE Inorganic and Coordination Compound”, 3rd Ed.,
I John Wiley & Sons, New York, pp. 322, 244, 166, 173,
e ooo00 187.
o 9. Libermann D. and Grumbach F., ( Inst. Posteur,
roooooo| T T _eer Paris ) , Congr. Intern Resumes Commus. , 34 ,Congr.
wooool T AL | et e - Brassels. , 136 (1955)
e c e e e - - 10. Morvin M., Acta. Pharm. Jugoslav., 22,97 (1972)

11. R.D. Felthan and R.G. Hayter, (1964), “The electrolyte

type of ionized complexes”, J. Chem. Soc., 13, 4587.
Figure (7) Mas spectrum of [Ni(L2) CI2] cm™ 12. R. R. KAMBLE, B. S. SUDHA and D. G.

BHADREGOWDA(2008)"  Expeditious synthesis of
1,3,4-oxadiazole derivatives via sydnones” ]. Serb.
Chem. Soc. 73 (2) 131-138

13. S. Cao, X. Qian, G. Song and Q. Huang, (2002),
“Sythesis and insecticide activity of new 2-(5-
(trifluoromethyl)pyridyloxy)-1,3,4-oxadiazoles”, J.
Fluorine Chem., 117, 63-66.

14. T. Nakano and V. E. Marquez, Org. Mass Spectrom.,
13,236  (1978).

Analytical and spectra data (IH NMR,IR, mass spectra ) of
IJSER © 2014
http://www ijser.org


http://www.ijser.org/

	1 Introduction
	I   n heterocyclic compounds the rings are not entirely composed of carbon atoms. There may be present one or more hetero atoms in rings. Heterocyclic system in drugs generally have certain substitutions & functionalisation.[1] Heterocyclic compounds ...
	A large no. of drugs used clinically have oxadiazole ring as a structural building block. Literature survey reveals that the derivatives of the 1,3,4-oxadiazoles played an vital role in the medicinal chemistry. the derivative of 1,3,4-oxadiazo...
	2 Procedure for Paper Submission
	3 :- RESULTS & DISCUSSION
	The purity of the ligand and its complexes were checked by TLC using silica gel-G as adsorbent., elemental analysis tabulated in Table (1), Melting point ,magnetic susceptibility, physical properties and molar conductance   of all the compounds...
	Table 2. conductance, physical properties and magnetic data of the ligand and its complexes
	3.1 :- Infra-Red Spectroscopy
	The FTIR spectrum forLshows a characteristic stretching absorption bands at 3340cm-1and 1663cm-1  assigned to υ(N-H) group ,C=N of 1,3,4-oxadiazol. The C=N and N-H stretching vibrations are important to predict the bonding mode of the ligand ,these ba...
	Table 3: Characteristic absorption bands of ligand and its complexes
	Figure (1) IR spectrum of the ligand  cm-1
	Figure (2) IR spectrum of [Cr (L)2 Cl2] Cl  cm-1
	Figure (3) IR spectrum of [Ni L Cl2]   cm-1
	3.2 :- Nuclear Magnetic Resonance

	The data of proton NMR of the ligand displayed good solubility in DMSO. The proton nuclear magnetic resonance spectral data gave additional support for the composition of the ligand. The spectra also exhibit a singlet 3H–CH3 peaks at (2.51-2.50)ppm du...
	3.3 :- Mass spectra
	The mass spectrum of the ligand(a4-methylbenzaldehyde[5-(3-furyl)-1,3,4-oxadiazol-2-yl]hydrazine and its omplexes[14] .all the compounds studied are tabulated in Table (4) and figure(5-7)
	Table (4):- The mass spectrum of the ligand  and complexes
	Figure (6) Mas spectrum of [Co (L)2 Cl2] Cl  cm-1
	Figure (7) Mas spectrum of [Ni(L2) Cl2]  cm-1



