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Synthesis and Characterization of Some Metal Complexes of
[2-chloro-N-(1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro-1H-
pyrazol-4-ylcarbamothioyl)acetamide] (L)
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Abstract

A new ligand [ 2-chloro-N- (1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro -1H-pyrazol- 4-
ylcarbamothioyl)acetamide](L) was synthesized by reacting the Chloro acetyl isothiocyanate
with 4-aminoantipyrine, The ligand was characterized by(C HNS) elemental microanalysis and
the spectral measurements including Uv-Vis ,IR ,*H and**C NMR spectra, some transition metals
complex of this ligand were prepared and characterized by Uv-Vis, FT-IR spectra, conductivity
measurements, magnetic susceptibility and atomic absorption. From the obtained results the
molecular formula of all prepared complexes were [M(L)2(H-0),]Cl, (M** =Mn, Co, Ni, Cu, Zn,
Cd and Hg),the proposed geometrical structure for all complexes were octahedral.
Key Word : 4-Aminoantipyrine, Cloro acetyl isothiocyanate, complexes.
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Introduction

In recent years, there has been increasing interest in synthesis of heterocyclic compounds that
have biological and commercial importance. Antipyrine compounds play an important role in
modern organic synthesis, not only because they constitute a particularly useful class of
heterocyclic compounds, but also because they are of great biological interest. One of the most
important derivatives of antipyrine is 4-aminoantipyrine, It is very important in the field of
Medicinal and Agricultural chemistry. It is also used as a hemolytic inhibitors, polorographic
titration, conductometric and potentiometric determination of lanthanides. 4-aminoantipyrine
have large scale of applications in biological, clinical, analgesics, antifungal, antibacterial,
anticancereous and pharmacological areas[1,2]. synthesis a new series of transition metal
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complexes of Mn(ll), Cu(ll) from the Schiff base ligand derived from 4-aminoantipyrine,
furfural and o-phenylene diamine [3]. synthesis Mn (1), Co (II), Ni (I1), Cu (lI), Zn(11), Cd (1I),
Hg(1l) and Pb(I1) complexes of Schiff base ligand containing 4-aminoantipyrine in a good yield and
characterized using IR,"HNMR,UV-Vis.mass spectra, magnetic susceptibility and molar
conductivity [4]. A new ligand synthesis by the reaction of 4-aminoantipyrine with 4-
dimethylaminobenzaldehyde ,the complexes of Co(ll), Zn(1l) Cd(Il) and Hg(ll) with this ligand
have been prepared and characterized by elemental analysis, FTIR and Uv-Vis spectra [5]. Anew
research using a phosphonium-1-indenylide (PHIN) ligand with 4,7-dimethyl-1-CyH,PMePh and
synthesis of a new PHIN complexes of rhodium and iridium [6] , The aim of this work is to prepare
and characterize a new ligand
[2-chloro-N-(1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro-1H-pyrazol-4-ylcarbamothioyl

acetamide]( L), and it's metal complexes with Mn(Il), Co(ll), Ni(ll), Cu(ll), Zn(l1), Cd(Il) and
Hg(ll) ions.

Experimental

Chemicals
All reagents were analar or chemical pure grade by BDH, Merck and Fluka. All metal chloride
salts and solvents were purchased from Merk and Fluka com., and used without purification.

Instruments

'H and 3C NMRwere recorded using Ultra Shield 300 MH, Switzerland and at University of Al
al-Bayt, Jordan. Melting point was recorded by using Stuart- melting point apparatus. FT-IR spectra
were recorded as KBr disc using 3800 Shimadzu in the range of (4000-400) cm™. Electronic
spectra were obtained using Uv-160 Shimadzu spectrophotometer at 25C for 10°M solution
DMSO with 1.000 £ 0.001 cm matched quartz cell. Molar Conductivity was measured at 25 C for
10*M solution of DMSO by using Philips PW. Digital. micro elemental analysis(C HNS) were
performed using Acrlo Erba 1106 elemental analyzer. Magnetic susceptibility measurements were
obtained by balance magnetic susceptibility model MSB-MKI. Metal contents of the complexes
were determined by atomic absorption technique by using Shimadzu (AA680G ).

Preparation of ligand(L)

The ligand was prepared by two steps (Scheme-1)

(A)- Preparation of the (Chloro acetyl isothiocyanate )[7]

Mixture of Chloro acetyl chloride(2 ml,2mmol) and ammonium thiocyanate (2g, 1mmol) in (25 ml)
of acetone was stirred under refluxed for 3 hrs and then filtered, the filtrate was used for further
reaction.

(B)- Preparation of [2-chloro-N-(1,5-dimethyl-3-ox0-2-phenyl-2,3-dihydro-1H-pyrazol-4-
ylcarbamothioyl)acetamide] (L)

(5.33g, Immol) of 4-aminoantipyrine in (20 mL) acetone was rapidly added to Chloro acetyl
isothiocyanate and maintaining reflux. After refluxing for 6 hrs, the resulting solid was collected,
washed with acetone and recrystallization from ethanol, yield (75%), (m.p =210-212)°C, C% found
(50.1) calc.(49.63), H% found (4.75) calc.(4.46), N% found (16.32) calc.(16.54 ), S% found (10.1)
calc.(9.46).

92



Journal University of Kerbala , Vol. 14 No.3 Scientific . 2016

0]
!
TTT CLAT . g acetone . NL_ £ vy
1) NHSON . cIcH,-CCl —————»  (CICH,-C-N=C=§ + NH/(CI
- reflux ° )
3hrs. Chloro acetyl isothiocyanate
e i
HaN ,,\ ? CICH, I/
o) B R
| a @ + CICHy C-N=C=§ —SR0¢ W \H
~N - ref Tux
\ 6hrs.
4-amino antipyrine Chloro acetyl isothiocyanate \
2-chloro-N-(1,5-dimethyl-3-oxo0-2-phenyl-2,3-dihydro-
1H-pyrazol-4-ylcarbamothioyl)acetamide (L)

Scheme-:Synthesis of ligand (L)

Synthesis of ligand complexes
Synthesis of the [Cd(L),(H20).]Cl, complex

A solution of (0.20g, Immol) CdCl, 2H,0 in (10mL) ethanol was added to solution of (0.60g, 2
mmol) (L) in (10ml) ethanol. The mixture was stirred for 6 hrs at room temperature, the brown solid
was collected by filtration, washed with (1:1) mixture of water: ethanol and dried in an oven (50°C).
Synthesis of [Mn(L)2(H20)2]Clz, [Co(L)2(H20)2]Clz, [Ni(L)2(H20)2]Clz, [Cu(L)2(H20).]Cly,
[Zn(L)z(Hzo)z]C|2, [Hg(L)z(Hzo)z]Clz complexes.

A similar method to that mentioned for preparation of [Cd(L)2(H20)2]Cl, complex was used to
prepare the complexes of [Mn*2,Co* Ni*?, Cu*® zn*?, and Hg™] ions with (L), table (1) showed
some physical properties of the prepared complexes.

Results and Discussion
Ligand (L)

The Uv-Vis spectrum of the free ligand (L). Fig.(1) exhibits a high intense absorption peak at
(33670)cm™ which may be attributed to electronic transition type m — n*[8].The data of
electronic spectrum of the free ligand (L) were listed in table (2).

The FT-IR spectrum of the free ligand (L) ,Fig.(3) showed bands at(1635) cm™,(1600)cm™
and (1367)cm™ due to vC=O(in ring) , vC=O(amidic) and vC=S respectively. While another
absorption band at (3140)cm™ could be explained as v N-H [9-11].The FT-IR spectral data of the
free ligand were listed in table(3).

The 'H-NMR spectrum of free ligand (L),Fig.(5) which was recorded in DMSO-ds solvent
showed the following signals: singlet at 5(1.2) ppm refers to (3H, CHjs), singlet at 5(1.90) ppm refers
to (3H,CH3N),singlet at 6(2.69) ppm refers to DMSO, singlet at 8(3.45) ppm refers to
(2H,CICH,),singlet at 5(3.92) ppm refers to (1H, NH sec. amine), the multiplet signals 6(6.21-8.43)
ppm were attributed to aromatic protons, singlet at 5(9.80) ppm refers to (1H,NH sec. amide).

3C NMR spectrum of the free ligand (L),Fig.(6)showed chemical shift at 5(12.50) ppm refers
(CH3) for (CH3CO) group, signal at 6(37.25) ppm for (CH3N ), signals at 5(40.00) ppm for DMSO,
signals at 5(50.64) ppm for (CICH,), signal at 6( 101.62 ) ppm refers to (C=C-CHgs), The chemical
shifts at range 6(104.08-129.12) ppm due to aromatic carbons, signal at 3(135.00) ppm for (=C-N ),
signal at 6(150.00) ppm for (=C-N, aromatic carbons), while the signals at Fig. (6) showed the
following signals at 6(161.25) ppm , 6(168.75) ppm and 6(172.50) ppm were attributed to ((C=0),
antipyrine ring), (CONH) and (C=S)[12,13].
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Complexes of the ligand(L)

The solid complexes soluble in some common solvent such as dimethyl formamide, dimethyl
sulphoxideand relatively thermally stable. The molar conductivity values of all complexes in
DMSO solvent in 10° M at 25°C (table-1) indicated electrolyte nature with 1:2 ratio [14].The
atomic absorption measurements for all complexes gave approximated values when its comparison
with theoretical values, Table (1) includes the physical properties for the ligand and its
complexes.

Magnetic moment

The values of measured magnetic susceptibility and effective magnetic moment (ueff) for the
Mn(I1), Co(ll), Ni(ll), Cu(ll)complexes are shown in table(1), Mn(I1), Co(ll), Ni(ll) and Cu(ll)
complexes exhibit peff. (5.93, 4.82, 3.03, 1.72) B.M respectively ,which can be a normal values for
high spin octahedral complexes.[15]

Electronic spectra for complexes
-[Mn(L)z(Hzo)z]Clz

The Brown complex of Mn(lI1) shows band at(37174)cm™ due to ligand field and other bands
at (14064)cm™ and (10752)cm™ which are caused by the electronic transfer °A;g—> *T,g(s)
and °Aqg —>4Tlg(G) respectively, suggesting octahedral geometry around Mn(Il) ion [16].

-[Co(L)2(H20),]Cl,

The spectrum of the deep violet complex gave four bands at (33670)cm™, (27777)cm™,
(14705)cm™ and (12019)cm™ attributed to (L.F),C.T mixed with *Tige—>*Tigr), ‘T106
—>"Ayg and “Tig—> *T.g respectively and the rachinter electronic repulsion
parameter (B’) was found to be (428)cm™, from the relation =B/ B®, was found to be equal
(0.84),these parameter are accepted to Co(ll) octahedral complex[17].

-[Ni(L)2(H20).]Cl;

The spectrum of Green complex of Ni(ll) has revealed the following electronic transfer(L.F),C.T
mixed with *A,g—>°Tigp),’A2g —>°TigE, and *A,g—>°T,g), transition at
(38910)cm™, (27472)cm™, (22222)cm™ and (12562)cm™ respectively, the(B") value is found to be
(800)cm ™, while p was equal to (0.76) these are the characteristics for octahedral complexes of
Ni(11)[18].

-[ Cu (L)2(H20).]Cl,

The spectrum of Brown complex of Cu(ll) shows two bands at (34129)cm™, (11792)cm™ caused
to (C.T), 2Eg—>?T,g transition respectively ,which was a good agreement for distorted
octahedral complex for Cu(ll) ion[19,20].

- [Zn(L)2(H20)2]Clz, [Cd(L)2(H20).]Cl> and [Hg(L)2(H20).]Cl2, Fig.(2)
Show only charge transfer of (M—L) in range (38910-27472) cm™[21,22]. All transition with
their assignments are summarized in Table (2).

FT-IR Spectra

These spectra exhibited marked difference between bands Fig. (4) belonging to the stretching
vibration of v(C=0 amide) in the range between (1629-1621) cmshifted higher frequencies by
(29-21)cm™ suggesting of the possibility of the coordination of ligand through the oxygen atom at
the carbonyl group[23] while the band caused by vw(C=S) appeared between (1436-1413)cm™
shifted to higher frequencies by (69-46)cm™ which indicates to the coordination of ligand through
the sulfur atom at the thion group to the central ion[24]. The stretching vibration band v(C=0 in
ring), v(N-H) either show no change or very little in their frequencies (1637-1635)cm™,(3153-
3143)cm™respectively there for indicating do not coordinate to the metal ion. Metal-oxygen and
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metal-sulfur bonds were confirmed by the presence of the stretching tremor of v(M-0) and v(M-S)
around (504-453)cm™ and (445-421)cm™ respectively the spectra of complexes showed the
appearance of bands in the range(916-823)cm™ attributed to p(OH),these bands confirm the
coordination of the water with metal[23],Table (3) describes the important bands and assignment
for all prepared complexes.

The Suggested structures for complexes on the basis of molar conductivity, magnetic moment,
spectroscopic studies (FT-IR,Uv-Vis and atomic absorption) and (*H,*C-NMR for ligand
(L)only)for the ligand and all prepared complexes, we suggested that the ligand (L) behaves as
bidentate on coordination with Mn(ll), Co(ll), Ni(ll), Cu(ll), Zn(ll), Cd(Il) and Hg(ll) ions via
oxygen atom of (C=0) amido group and sulfer atom of (C=S) group, suggesting octahedral
geometry around metal ions for all prepared complexes.
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Table (1): Some physical properties of the ligand (L) and its complexes.

Molar Cond.
Ohm’
lem?mol™
in DMSO

M%
Calculation
(Found)

m.p.
Product Color °C

C14H15N,0,SCI Brown 210-212 - 1.65
L

Brown 234-236 7.00 76
[Mn(L)2(H20),]Cl. (6.01)

deep 231-233 7.51
[Co(L)2(H20).]Cl. violet (7.32)

Green 232-234 7.48
[Ni(L)2(H20)]Cl, (8.11)

Brown | 228-230 8.09

[Cu(L)2(H20).]Cl, (8.60)

Brown 256-258 8.33

[Zn(L)2(H20),]Cl; (8.15)

Brown | 255-257 14.33

[Cd(L)2(H20).]Cl, (14.51)

Brown 227-229 25.57
[Hg(L)2(H20).]Cl, (26.11)
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Table (2): The peaks electronic transitions and structure geometries of the ligand
(L) and its complexes.

Compounds Transitions

Ligand T > ¥

L)

L.F
GAlg > 4ng(e)

[Mn(L),(H20),]Cl,
°*Aig »‘T10

L.F
C.T mixed with4Tlg(F)—>4T19(P)
Co(L),(H,0),]ClI
[Co(L)2(H20).]Cl, 4T19(F) —>4Azg

‘Tigm > T.06

L.F
C.T mixed with3A29 _’ETlg(P)
*Ag >3T.0m

[Ni(L)2(H20).]Cl,
Ay > T.0

CT
[Cu(L)2(H20).]Cl, 22y —T,g

[Zn(L)2(H20)2]Cl, CT

[Cd(L),(H.0),]Cl, CT

CT
[Hg(L)2(H20):]Cl, T

C.T = Charge transfer
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Table (3): The characteristic infrared band for free ligand (L) and its metal complexes in Cm™

Compound v'(N-H) v(C=0) [ v(C=0) || v (C=S) p(O-H) I v (m-0) || v (m-5)
in Ring Amide of water

Ligand

(L) 3140(s) | 1635(s) | 1600(s) | 1367(s)

[Mn(L)»(H,0),]JCl, | 3149(s) 1637(s) | 1621(m) | 1436(w) 468(m)

[Co(L)(H.0),JCl, | 3143(m) | 1635(w) | 1623(s) | 1420(m) 453(m)

[Ni(L)2(H,0),]Cl, | 3147(m) | 1635(s) | 1623(m) | 1413(m) 503(m)

[Cu(L)o(H,0)]JCl, | 3150(m) | 1635(w) | 1625(w) | 1415(s) 504(m)

[Zn(L)o(H,0),]Cl, | 3151(m) | 1635(s) | 1629(w) | 1413(s) 470(s)

[Cd(L)o(H.0),]JCl, | 3148(s) 1635(s) | 1627(m) | 1420(s) 478(m)

[Hg(L)2(H,0).]Cl, | 3153(s) 1635(w) | 1621(s) | 1430(s) 468(m)

DT FROCESSIHG Y- 7
+Z2 .58nA v
a.588
cA-DIV.>»
+80 .08 L] . . " . H
288 .8 I8 _ a{HM-DIV._. D> leﬁa.g

Fig. (1):U.V. spectrum of ligand (L)
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Fig. (2): U.V. spectrum of complex [Hg(L).(H.0),]Cl,

Fig. (3): Infrared spectrum of ligand (L)
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Fig. (4):Infrared spectrum of complex [Ni (L)2(H20)2]Cl,
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Fig. (7):The proposed chemical structure formula of the complexes
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