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4- Oxadizol -2 (3H) -Thione

Thoraia M. Alkhaisy', Nawal Daamy Resin Ali*

Department of Chemistry., AL-Mustansiriya University, Baghdad-Iraq

Abstract: 4 compound 5-(4- amino phenyl)-3-{(dipropyl amino)methyl}-1,3,4-oxadiazole-2(3H)-thione was synthesized and
characterized to gether with its metal ions complexes of Co™, Ni*? and Cu™. This ligand and its metal complexes were characterized by
means different techniques, FTIR , IR UV-Vis spectra, magnetic susceptibility, (C.H.N) analysis ,atomic absorption and mole ratio(jobs
method). The proposed structure of the complex in all case is ML,X, [where M: is Co™, Ni*? and Cu™ ,L is the ligand and x is chloride.
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1. Introduction

Oxadiazoles are five-membered heterocyclic compounds
with two nitrogen and one oxygen atoms. They are
synthesized dy ring condensation and rearrangement
reactions. Some of the recent studies have shown that
1,3,4-oxadiazolesand its derives were reported to posses

antimicrobial " anti-inflammatory'® antibacterial®
anticancer”  antifungal®tuberculostaticand ~ analgesic’ ©
activities.

2. Experimental
2.1 Materials

All regents were commercially available and used without
further purification. Solvents were distilled from appropriate
drying agents immediately prior to use.

2.2 Physical Measurements

Metal point was obtained on abuchi SMP-20 capillary
melting point apparatus and is uncorrected. Infrared spectra
were recorded as (KBr) disc using (8400) (FTIR) shimadzu
spectrophotometer in the range (4000-400)cm™. UV-vis
spectra for the compounds were measured in the region
(200-900)nm for (10°M) solution in ETOH at (RT)by using
(Uv-vis) spectrophotometer type Shimadzu. Metal were
determined using ashimadzu(A.A)680 G atomic absorption
spectrophotometer. Conductivity measurements were made
with ETOH solution using a PW 9526 digital conductivity
meter, and room tempereture magnetic moment were
measured with amagnetic susceptibility balance(Jonson
Mattey Catalytic System Division ).

3. Synthetic Procedures
Preparation of Compound [1]
To stirred ethanolic solution of 4-minobenzoic acid ( Sg,
0.01mole )was added slowly H,SO, (20ml).The reaction

mixture was refluxed for 2hrs. The white precipitate that
separated on cooling and filtered off., and dried at room

temperature.Yield= 75%.
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Scheme (1): The preparation of compound [1]
Preparation of Compound [2]

A mixture of compound(1) ( 0.4g, 0.1mole) and hydrizen
hydrate(10ml , 0.5 mole) was heated under reflux for 1hrs in
abs. ethanol (15ml). Then left to cool, the white precipitate
was collected by filtration and dried at room temperature.
Yield= 72%.
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Scheme 2: The preparation of compound [2]
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Preparation of Compound [3]

To stirred ethanolic solution of KOH(0.2 g, 0.56mol) in abs.
ethanol (15ml) and compound [2]( 0.4g, 0.2 mole), was add
slowly CS,( 10ml).The reaction mixture was refluxed for 2hrs
,the yellowprecipice that separated on cooling and filtered
off.
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Scheme 3: The preparation of compound [3]

Preparation of 5-(4- amino phenyl)-3-{(dipropyl
amino)methyl}-1,3,4-oxadiazole-2(3H)-thione

A mixture of compound [3] ( 2.92 g, 0.5 mole),
dipropylamine(1.6g,0.7mole) and formaldyde( 8ml ) was a
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stirred in the water bath of a snowy for 3hrs in hexane(10ml).
The white precipitate that separated on cooling and filtered
off., and dried at room temperature. Physical data for the

ligand are given in Table(1).
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Scheme 4: The preparation of 5-(4- amino phenyl)-3-{(dipropyl amino)methyl}-1,3,4-oxadiazole-2(3H)-thione
Preparation of the Ligand Complexes (0.02)mole of metal (II) chloride was dissolved in 30ml of
methanol and add to ligand solution (0.04mole dissolved in

Co(Il) ,Ni(Il) and Cu(Il) complexes were prepared as 25 ml of methanol) the mixture refluxed at room temperature;

follows:- the solid product was then filtered and re-crystallized with
ethanol.Physical data for the complexes are given in Table(1).
Table 1: The physical data ,elemental analysis and molar conductance of 5-(4- amino phenyl)-3-{(dipropyl
amino)methyl}-1,3,4-oxadiazole-2(3H)-thione and its complexes.
Compound color | Yield% | M.P Found (Calcu.)% Molar conductance
M C H N Ohm™' ¢cm? mole™!

Cy5H;N;08 white | 65 180-182 | - 63.83(63.50) | 4.25(4.20) | 14.89(14.62) | -
Co(C;5H5,N;08),Cl, | brown | 70 210-212 | 8.50(8.80) | 51.95(51.80) | 3.46(3.55) | 12.12(12.30) | 4.10
Ni(C;sH;;N;08),Cl, | red 55 250-252 | 8.46(8.50) | 51.95(51.20) | 3.46(3.40) | 12.12(12.22 3.2
Cu(C,5H,,N;0S),Cl, | green | 72 280-282 | 9.10(9.25) | 51.61(51.80) | 3.44(4.60) | 12.04(12.15) | 0.25

4. FT-IR Spectra of the Ligand and its

Metalcomplexes

The ligand prepared in this work exhibit characteristic band
due to (C=N) stretching vibration which appears around
(1602)cm™. Band appears in the region (839)cm™ is due to the
(C=S). The spectra of the prepared complexes showed some
changes regarding the position , shape, and intensity of the
peaks , of (C=N)and (C=S) peaks, is an indication of the

coordination through sulfur atom of the (C=S) group with the
metal ion the peak at (465 - 475)cm™ are assigned to the
(M-S) stretching vibration ™*’. up on the coordination of the
ligand with ion, the absorption of -C=N- (azomethine groups
undergoes shift to lower frequency,again this change is an
indication for the coordination process; and the peak at
(501-543 ) cm™ is assigned to the (M-N)em™ stretching
vibration '%'?) the peak at (403- 412 ) is assigned to the
(M-CI) stretching vibration of the complexes.

Table 2: The most diagnostic FT-IR bands (in cm™) of 5-(4- amino phenyl)-3-{(dipropylamino)
methyl}-1,3,4-oxadiazole-2(3H)-thione and its complexes

Compound U(C=N) U (C=S) U(M-N) U(M-S) U(M-CI)
CsH,N;08 1602 839 - - ;
Co(C,sH,;N;08),CL, | 1592 822 520 470 403
Ni(C,5Hy N;08),CL, | 1585 825 501 465 410
Cu(C,5H,N;08),ClL, | 1569 828 543 475 412

.....
----

Figure 1: FTIR Spectra of (A) C15H21N3OS ,(B) CO(C15H21N3OS)2C12 , (C) Ni(C15H21N3OS)2C12 and (D) CU(C15H21N3OS)2C12

5. Electronic Spectra and Magnetic Properties

The electronic spectra of the ligand 5-(4- amino
phenyl)-3-{(dipropyl amino) methyl}- 1,3,
4-oxadiazole-2(3H)-thione showed two well distinguished
absorption bands at 242 nm (41322 cm™) and 365 nm (27397
cm™). The spectra of the Co(II) complex was showed three

bands can be assigned at(14705, 17123 and 26178) cm™ these
to electronic transition of 4TlgF — 4ngF V), 4TlgF —>4A2gF
(V2),'Tig —=*Tig" (V).

The measured magnetic susceptibility and electronic spectra
showed that the cobalt adapt an octahedral structure with
brown color'"*"'* The electronic spectra of the Ni(II) complex
red in color showed three bands at (13157, 15243 and 27624)
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cm’ these assigned to electronic transition Table 3: Electronic spectra for complexes of 5-(4- amino

A8 - gt (V), PAsgf—7AL8" (V)), PAsg” — T gP (V). phenyl)-3-{(dipropyl amino) methyl} -1,3,4-
oxadiazole-2(3H)-thione

The measured magnetic susceptibility was (2.86)B.M which Compound e | Band Assignment

indicate that the complex is paramagnetic, and octahedral POSitEOH

geometry, the value of magnetic susceptibility correspond to (cm’)

(15) C,5H,N;08 - | 27397
: 41322
Co(C1sHyN;0S),ClL,  [4.93 | 14705 [*Tig" — *Tog"
17123 |*T,g" — *Ag"

the resulted of the Ni(Il) octahedral geometry complexes
Magneticsusceptibilityof Ni(II) complexes in square planar
complexes is zero, while it takes certain values in case of

Oﬁtahedral(m_:). "ﬂhebspe(;;tra olf 6t;1?6:9gr661_11 Cu(;l) c(l:omple;;: was 26178 | ‘Tyg" —'T,g"
g: aracten;e; y the anc at ( . ‘).cm to be due to. g— NICLN,09,CL 286 | 13157 PAd= e
T,g transition . Magneticsusceptibility measurement give the 15243 [Asgk — Ang”
value ( 1.56)B.M this is not far away from the value of 27624 [*Ayg" — T\

(M;,=1.7 B.M). It is quite obvious that no the complex

2 2
doesn’t adapt the square planar structure. Cu(CisHaN;08),Cl,  ]1.56 | 16339 Eg — Toe

G
Figure 2: UV-Vis spectra of (E) C15H21N3OS ,(F) Co(C15H21N3OS)2C12and (G) Ni(C15H21N3OS)2C12

6. Study of the Complexes Inorganic Solvent

The widely applied method used to study the nature of
complex formation in solution is that of mole ratio plot of
job"). Mixtures of ligands with the metal ions mentioned
above which give colored solution in acetone. Fig.3 to Fig.5
shows the change in optical density of the observed light with
the ratio of L\M . Table (4): showed value of M:L and

maximum lumda ; which is in comply with the isolated metal D
complexes in the solid complexes Figure 4: Mole ratio plot of Cu(C,sH,;N30S),Cl,
Table 4: Ratio of ligand to the metal of the complex in
solution
Complex Amax(nm) | M:L
CO(C15H21N3OS)2C12 332 1:2
Ni(C15H21N3OS)2C12 350 1:2
Cu(C15H21N3OS)2C12 445 1:2

Figure 5: Mole ratio plot of Ni(C,5sH,;N;0S),Cl,
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