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Abstract 
             A new ligand [ 2-chloro-N- (1,5-dimethyl-3-oxo-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 ,
1
H and

13
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(H2O)2]Cl2 (M
+2

 =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. 
 

 انخلاصة
 حضس انهيكاود انجديد

 -كهورو-N2استمايذيم كارباموثايويم(-4-بايرازول -5-داي هايذرو-3,2-فنيم-2-اوكسو-3-داي مثيم -5,5)- 

وشخض بىساطت انخحهيم اندليك  أوخي بايسيهاميىى -4ايزوثايىسياواث( مع كهىزواسخيم ) مفاعههوذنك مه 

ححج انحمساء وطيف انسويه  والأشعت انمسئيت -فىق انبىفسجيت وحخضمه الأشعت واندزاساث انطيفت(C.H.N.S.نهعىاطس)

انمغىاطيسي انىىوي 
13

C NMR  بعض ايىواث انعىاطس الاوخمانيت انثىائيت انخكافؤ  أملاح, كما حضسث وشخظج معمداث 

(Hg, Cd, Zn, Cu, Ni, Co, Mn)   ( مع انهيكاودLوشخظج انمعمداث  انمحضسة باسخ )ححج انحمساء  عمال الأشعت

اث انمسئيت وانخىطيهيت انمىلازيت وانحساسيت انمغىاطيسيت والامخظاص انرزي واسخىخج مه اندزاس - فىق انبىفسجيت والأشعت

 ( ثىائي انسه.  Lانمعمداث نها شكم ثماوي انسطىح حىل الايىن انفهزي مع  انهكياود ) إنوانخشخيظاث 

 ايزوثايىسياواث, معمداث.كهىزواسخيم اميىى اوخيبايسيه, -4انكهمات انمفتاحية: 
 

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(II), Cu(II)  from  the  Schiff  base  ligand  derived  from 4-aminoantipyrine,  

furfural and  o-phenylene diamine [3]. synthesis Mn (II), Co (II), Ni (II), Cu (II), Zn(II), Cd (II), 

Hg(II) and Pb(II) complexes of Schiff base ligand containing 4-aminoantipyrine in a good yield and 

characterized using IR,
1
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(II), Zn(II) Cd(II) and Hg(II) 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-C9H4PMePh 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-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-ylcarbamothioyl   

acetamide]( L), and it's metal complexes with Mn(II), Co(II), Ni(II), Cu(II), Zn(II), Cd(II) and 

Hg(II) 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 
      1

H and 
13

C NMRwere recorded using Ultra Shield 300 MHz 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
-1

. Electronic 

spectra were obtained using Uv- 6     m  zu sp  trop otom t r  t  5  C  or   
-3

M solution 

DMSO with 1.000 ± 0.001 cm matched quartz cell. Molar Conductivity w s m  sur    t  5  C  or 

10
-3

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,1mmol) 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-oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-

ylcarbamothioyl)acetamide] (L) 

  (5.33g, 1mmol) 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). 
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Scheme-:Synthesis of ligand (L) 

 

Synthesis of ligand complexes 
Synthesis of the [Cd(L)2(H2O)2]Cl2 complex                                             

       A solution of (0.20g, 1mmol) CdCl2.2H2O 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 

w s  oll  t   by   ltr t on, w s    w t  ( : ) m xtur  o  w t r:  t  nol  n   r     n  n ov n (5 ˚C). 

Synthesis of [Mn(L)2(H2O)2]Cl2, [Co(L)2(H2O)2]Cl2, [Ni(L)2(H2O)2]Cl2, [Cu(L)2(H2O)2]Cl2, 

[Zn(L)2(H2O)2]Cl2, [Hg(L)2(H2O)2]Cl2 complexes. 

       A similar method to that mentioned for preparation of [Cd(L)2(H2O)2]Cl2 complex was used to 

prepare the complexes of [Mn
+2

,Co
+2

,Ni
+2

, Cu
+2,

 Zn
+2

, and Hg
+2

] 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
-1

 which may be  ttr but   to  l  tron   tr ns t on typ  π π*[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
-1

,(1600)cm
-1

 

and (1367)cm
-1

  u  to υC=O( n r ng) , υC=O( m    )  n  υC=  r sp  t v ly. W  l   not  r 

absorption band at (3140)cm
-1

  oul  b   xpl  n    s υ N-H [9-11].The FT-IR spectral data of the 

free ligand were listed in table(3). 

The 
1
H-NMR spectrum of free ligand (L),Fig.(5) which was recorded in DMSO-d6 solvent 

showed the following signals: s ngl t  t δ( .2) ppm refers to (3H, CH3), s ngl t  t δ(1.90) ppm refers 

to (3H,CH3N),s ngl t  t δ(2.69) ppm refers to DMSO, s ngl t  t δ(3.45) ppm r   rs to 

(2H,ClCH2),s ngl t  t δ(3.92) ppm refers to ( H, NH s  .  m n ), t   mult pl t s gn ls δ(6.21-8.43) 

ppm w r   ttr but   to  rom t   protons, s ngl t  t δ(9.80) ppm refers to (1H,NH sec. amide). 
 13

C NMR spectrum of the free ligand (L),Fig.(6)showed chemical shift at δ(12.50) ppm refers 

(CH3) for (CH3CO) group, s gn l  t δ(37.25) ppm for  (CH3N ), s gn ls  t δ(40.00) ppm for DMSO, 

s gn ls  t δ(5 .64) ppm  or (ClCH2), s gn l  t δ(   1.62 ) ppm refers to (C=C-CH3), The chemical 

s   ts  t r ng  δ(104.08-129.12) ppm due to  rom t     rbons, s gn l  t δ(135.00) ppm for (=C-N ), 

s gn l  t δ(150.00) ppm for (=C-N, aromatic carbons), while the signals at Fig. (6) showed the  

following  signals  t δ( 6 .25) ppm , δ(168.75) ppm and δ( 72.50) ppm were attributed to ((C=O), 

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
-3

 M  t  5˚C (t bl -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 (µeff) for the 

Mn(II), Co(II), Ni(II), Cu(II)complexes are shown in table(1), Mn(II), Co(II), Ni(II) and Cu(II) 

complexes exhibit µeff. (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)2(H2O)2]Cl2  
     The Brown complex of Mn(II) shows band at(37174)cm

-1
 due  to ligand field and  other  bands  

at (14064)cm
-1

 and  (10752)cm
-1

 which  are caused by the electronic transfer 
6
A1g

4
T2g(G) 

and 
6
A1g

4
T1g(G)  respectively, suggesting octahedral geometry around Mn(II) ion [16]. 

 

-[Co(L)2(H2O)2]Cl2  

   The spectrum of the deep violet complex gave four bands at  (33670)cm
-1

, (27777)cm
-1

, 

(14705)cm
-1

 and (12019)cm
-1

 attributed to (L.F),C.T mixed with 
4
T1g(F)

4
T1g(P), 

4
T1g(F)

4
A2g and 

4
T1g(F)

4
T2g(F) respectively and the  rachinter electronic repulsion 

parameter (B
-
) was found to be (428)cm

-1
,  rom t    r l t on β=B

-
 / B

0
, was  found  to  be equal 

(0.84),these  parameter  are  accepted  to Co(II) octahedral  complex[17]. 
 

-[Ni(L)2(H2O)2]Cl2  

    The spectrum of Green complex of Ni(II) has revealed the  following electronic transfer(L.F),C.T 

mixed with 
3
A2g

3
T1g(P),

3
A2g 

3
T1g(F), and 

3
A2g

3
T2g(F), transition at 

(38910)cm
-1

, (27472)cm
-1

, (22222)cm
-1

 and (12562)cm
-1

 respectively, the(B
-
) value is found to be 

(800)cm
-1
,w  l  β w s  qu l to (0.76) these are the characteristics for octahedral complexes of 

Ni(II)[18]. 
 

-[ Cu (L)2(H2O)2]Cl2  
   The spectrum of Brown complex of Cu(II) shows two  bands at (34129)cm

-1
, (11792)cm

-1
 caused 

to (C.T), 
2
Eg

2
T2g transition respectively ,which was a good agreement for distorted 

octahedral complex for Cu(II)  ion[19,20]. 
 

- [Zn(L)2(H2O)2]Cl2, [Cd(L)2(H2O)2]Cl2 and [Hg(L)2(H2O)2]Cl2, Fig.(2) 

    Show only charge transfer of (M L) in range (38910-27472) cm
-1

[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 

v br t on o  υ(C=O  m   )  n t   r ng  between (1629-1621) cm
-1

shifted higher frequencies by           

(29-21)cm
-1

 suggesting of the possibility of the coordination of ligand  through the oxygen atom at 

the carbonyl group[23] w  l  t   b n    us   by υ(C= )  pp  r   b tw  n ( 436-1413)cm
-1

 

shifted to higher frequencies by (69-46)cm
-1

 which   indicates to the coordination of ligand through 

the sulfur atom at the thion group to the central ion[24].  T   str t   ng v br t on b n  υ(C=O  n 

r ng), υ(N-H) either show no  change or very little in their frequencies (1637-1635)cm
-1

,(3153-

3143)cm
-1

respectively there for indicating do not coordinate to the metal ion. Metal-oxygen and 
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metal-sul ur bon s w r   on  rm   by t   pr s n   o  t   str t   ng  tr mor o  υ(M-O)  n  υ(M-S) 

around (504-453)cm
-1

 and (445-421)cm
-1

 respectively the spectra of complexes showed the 

appearance of bands in the range(916-823)cm
-1

 attributed to (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 (
1
H,

13
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(II), Co(II), Ni(II), Cu(II), Zn(II), Cd(II) and Hg(II) ions via 

oxygen atom of (C=O) 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. 
 

 

Product 

M.wt 

(gm/mol ) 
Color 

m.p. 
ₒ
C 

M% 

Calculation 

(Found) 

Molar Cond. 

Ohm
-

1
cm

2
mol

-1
 

in DMSO 

 

µeff 

(B.M) 

 

C14H15N4O2SCl 

L 

338.81 Brown 210-212 - 1.65 
 

[Mn(L)2(H2O)2]Cl2 
839.56 Brown 294-296 7.00 

(6.01) 

76 5.93 

[Co(L)2(H2O)2]Cl2 
843.56 deep 

violet 

231-233 7.51 

(7.32) 

77.15 4.82 

[Ni(L)2(H2O)2]Cl2 
843.33 Green 232-234 7.48 

(8.11) 

74 3.03 

[Cu(L)2(H2O)2]Cl2 
848.16 Brown 228-230 8.09 

(8.60) 

69.8 1.72 

[Zn(L)2(H2O)2]Cl2 
850 Brown 256-258 8.33 

(8.15) 

81 0 

[Cd(L)2(H2O)2]Cl2 
897.03 Brown 255-257 14.33 

(14.51) 

85 0 

[Hg(L)2(H2O)2]Cl2 
985.21 Brown 227-229 25.57 

(26.11) 

70 0 
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Table   (2): The peaks electronic transitions and structure geometries of the ligand 

(L) and its complexes. 

 

Compounds (nm) υ
-
(cm

-1
) ABC 

εmax 

molar-
1 

cm
-1

 

Transitions 

Ligand 

(L) 

297 33670 2.493 2493 π π* 

[Mn(L)2(H2O)2]Cl2 

296 

711 

930 

37174 

14064 

10752 

2.401 

0.011 

0.013 

2401 

11 

13 

L.F 
6
A1g  

4
T2g(G) 

6
A1g  

4
T1g(G) 

[Co(L)2(H2O)2]Cl2 

297 

360 

680 

832 

33670 

27777 

14705 

12019 

2.120 

0.332 

0.030 

0.011 

2120 

332 

30 

11 

L.F 

C.T mixed with
4
T1g(F)

4
T1g(P)

 

4
T1g(F)  

4
A2g 

4
T1g(F)  

4
T2g(F) 

[Ni(L)2(H2O)2]Cl2 

257 

364 

450 

796 

38910 

27472 

22222 

12562 

1.386 

1.521 

p0.282 

0.082 

1386 

1521 

282 

82 

L.F 

C.T mixed with
3
A2g

3
T1g(P) 

3
A2g  

3
T1g(F) 

3
A2g  

3
T2g(F) 

[Cu(L)2(H2O)2]Cl2 
293 

848 

34129 

11792 

2.062 

0.019 

2062 

19 

C.T 
2
Eg  

2
T2g 

[Zn(L)2(H2O)2]Cl2 
293 34129 2.013 2013 C.T 

[Cd(L)2(H2O)2]Cl2 
295 33898 2.112 2112 C.T 

[Hg(L)2(H2O)2]Cl2 
257 

364 

38910 

27472 

1.362 

1.632 

1362 

1632 

C.T 

C.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
-1

 

 
 

 
 

Fig. (1):U.V. spectrum of ligand (L) 

 

 

 

  

 

Compound 

 

υ
-
(N-H) 

 

 

υ
-
(C=O) 

in Ring 

 

υ
-
(C=O) 

Amide 

υ
-
 (C=S) 

 

 (O-H) 

of water 
υ

-
 (M-O) υ

-
 (M-S) 

Ligand 

L)) 
3140 (s) 1635 (s) 9911(s) 1367(s) - - - 

[Mn(L)2(H2O)2]Cl2 3149(s) 1637(s) 1621(m) 1436(w) 854(s) 468(m) 423(w) 

[Co(L)2(H2O)2]Cl2 3143(m) 1635(w) 1623(s) 1420(m) 823(m) 453(m) 423(w) 

[Ni(L)2(H2O)2]Cl2 3147(m) 1635(s) 1623(m) 1413(m) 854(s) 503(m) 437(m) 

[Cu(L)2(H2O)2]Cl2 3150(m) 1635(w) 1625(w) 1415(s) 916(s) 504(m) 445(w) 

[Zn(L)2(H2O)2]Cl2 3151(m) 1635(s) 1629(w) 1413(s) 831(s) 470(s) 423(m) 

[Cd(L)2(H2O)2]Cl2 3148(s) 1635(s) 1627(m) 1420(s) 882(m) 478(m) 421 (m) 

[Hg(L)2(H2O)2]Cl2 3153(s) 1635(w) 1621(s) 1430(s) 868(s) 468(m) 423(w) 
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Fig. (2): U.V. spectrum of complex [Hg(L)2(H2O)2]Cl2 

 

 
  

Fig. (3): Infrared spectrum of ligand (L) 

 

 
 

Fig. (4):Infrared spectrum of complex [Ni (L)2(H2O)2]Cl2 
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Fig. (5):

1
H NMR spectrum of ligand (L) 

 

 
Fig. (6):

13
C NMR spectrum of ligand (L) 
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Fig. (7):The proposed chemical structure formula of the complexes 

 

 

 

 

 

 

 

 

 

 

 

 

 


