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Abstract: A new ligand [N-(4-chlorobenzoyl amino) -thioxomethyl] valine (cbv) is synthesized by reaction of 4-

chloro benzoyl iso thio cyanate with valine acid. The ligand is Characterized by elemental analysis ,FT-IR, and 
13C 1H  NMR spectra, some transition metals complex of this ligand were prepared and   Characterized by FT-

IR , UV-Visible spectra , conductivity measurement's ,magnetic susceptibility , atomic absorption and 

determination of molar ratio (M:L), from results obtained , the following formula [M(cbv)2] where M+2 =Mn, 

Fe ,Co , Ni , Cu,Zn,Cd, and Hg and the proposed molecular structure for these complexes as tetrahedral 

geometry, except copper complex is have square planer geometry . 
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I. Introduction 
The metal complexes derived from amino acid and their derivatives have important pharmaceuticals 

applications , they have been exploited in cancer multi drugs resistance (1) tested as anti-material(2) and exhibit 

anti-tumor activity (3) ,also thiourea derivatives have several important use in medicines as potent anti-cancer 

and anti-influenza agents (4,5) , Ranjana S.  and Coworkers(6) were reported the synthesis and characterization of 

N-salicylidine amino acids (lycine ,leucine) with some bivalent transition metal ions . R. Selwien and 

Coworkers(7) reported the synthesis, characterization and biological studies of some metal ions complexes 

derived from indol 3-caboxaldclyde and glycgly as Schiff base ligand and a new series(8) of amino acid 

derivatives and it's metal complex based on N-[3,5-dinitrobenzoylamino-selenomethly]amino acids (HL) where 

HL : alanine and glycine were synthesized and characterized and all ligand were showed biological activity .the 

aim of this work preparation some transition metal complexes of  [N-(4-chlorobenzoylamino) 

thioxomethyl]valine . 

 

II. Experimental 
All regents used were annular or chemically pure grade by British drug house (BHD),Merk and Fluka. 

Metal salts (CoCl2.6H2O , NiCl2.6H2O , CuCl2.2H2O , ZnCl2 , CdCl2.H2O , HgCl2 , MnCl2 . 4H2O , FeCl2 ) 

valine , ammonium thio cyanate ,4-chloro benzoyl chloride , acteon , di methyl sulphoxide , ethanol . 

Instrument : 
13C,1 H NMR were recorded by using ultra shield  300MHz  Switzerland at university of Al Al-bayt, 

Jordan. Conductivity measurement were carried out using Philips PW digital meter conductivity in DSMO at 10
-

3M , FT-IR spectra were recorded as KBr discs in the range (4000-400)cm -1 using Shimadzu  FT-IR ,UV-

Visible spectra were recorded by  Shimadzu UV-8300 Vis 160 A ultra-violate spectra photometer at the range of 

(200-1100) nm at 10-3M in DMSO , metal contents of the complexes were determined by atomic absorption 
using( Shimadzu  a a 6806) atomic absorption spectra photometer , magnetic susceptibility (µeff, B.M) were 

recorded by farada method using balance magnetic susceptibility model MSB –MKI . melting point were 

determined by using (suture melting point apparatus ), element analysis (C.H.N.S)were preformed using a Carlo 

Erba 1106 elemental analyzer . 

Synthesis of the ligand (cbv) 

 

1-preparation of 4-chlorobenzoyl-iso thio cyanate: 

Mixture of 4-chloro benzoyl chloride (3.34ml),(1mmol)and ammonium thiocyanate (2g),(1mmol)in (25 

ml)of acetone was stirred under refluxed for 3 hours and then filtered , the filtrate was used for further reaction 
(9). 

2-preparation of [N-(4-chlorobenzoyl amino)thioxomethyl]valine (cbv) 
(3.08g) , (1mmol) of valine in (20ml) acetone was rapidly added to the above solution to maintain vigorous 

reflux . after refluxing for 6 hours ,the resulting solid was collected ,washed with acetone and recrystallization 

from ethanol . scheme (1) 

Yield (%86) , M.P. (153-155)ºC  
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 %C Found  (50.007) , While calculate (49.60) , %H found (5.008) while calculate (4.76) , %N found (8.56) 

while calculate (8.90) and %S found (10.09) while calculate (10.17) . 

 
Scheme (1) preparation of [N-(4chlorobenzoylamino)-thioxomethyl]valine 

Synthesis of complexes : 

(0.628g , 2mmol) of the ligand (cbv) was dissolved in (25ml) of ethanol containing (0.12g ,2mmol) of KOH 

,then the solution of (1mmol) of metal salt  MnCl2 . 4H2O ,FeCl2 , CoCl2 .6H2O , NiCl2 . 6H2O , CuCl2 .2H2O , 

ZnCl2 , CdCl2 . H2O and HgCl2 (0.2g ,0.13g ,0.24g ,0.24g ,0.2g ,0.14g ,0.2g and 0.3g )respectively in ethanol 

was added drop-wise to the solution of ligand (cbv)- K+ . the precipitate formed immediately , after stirring the 

mixture at room temperature for (2)hours ,the precipitate was collected by filtration ,washed with ethanol and 

dried . 

 

III. Results and discussion : 
The solid complexes ,soluble in some common solvent suck as dimethyl formamide 

,dimethylsulphoxide ,and relatively thermally stable .the molar conductivity of all complexes in DMSO were 

found to be nonelectrolyte ,table (1) includes the physical properties for the ligand and it's complexes . 

Spectral studies : 
 

13
C,

1
 H NMR spectra: 

1-  1 H NMR spectra for the ligand (cbv) ( in CDCl3 +(1-2) drops DMSO as a solvent) of ligand (cbv)  fig(1)  

showed the following signals : doublet at δ(1-1.2) ppm for (6H,2CH3) ,multiple at δ(1.41-2.48)ppm for 

(1H,CH(CH3)2 ), singlet at δ(2.59-3.70)ppm for the solvent (DMSO) , doublet at δ(4.60-4.67)ppm for (1H,NH 

sec. amine), triplet at   δ(4.97-5.01)ppm for (1HCHCOOH), singlet at δ(7.20)ppm for the solvent (CDCl3),two 
doublet pairs at δ(7.38-7.91)ppm for (4H,aromatic),singlet at δ(9.98)ppm for (1H,NH sec. amide), singlet at 

δ(11.25)ppm for (1H,COOH)
(10)

. 

2- The 13C NMR spectrum (in CDCl3 +(1-2) drops DMSO as a solvent) of ligand (cbv)  fig(2)  showed the 

following signals : : singlet at δ(18.16-18.79) ppm for (2CH3) ,singlet at δ(30.67)ppm for (CH(CH3)2 ), singlet at 

δ(39.62-40.18)ppm for the solvent (DMSO) , singlet at δ(63.32)ppm for (CHCOOH), singlet at δ(76.81-

77.66)ppm for the solvent (CDCl3), singlet at δ(128.53-139.64)ppm for (C) aromatic ,singlet at δ(166.43)ppm 

for (C=O sec. amide), singlet at δ(172.17)ppm for (COOH),singlet at δ(180.47)ppm for (C=S). 

Infrared spectrum : 

Ft –IR spectrum of the free ligand (cbv)  fig (3) 

 Showed bands due to amidoν(NH +OH),v(C=O) and v(C=S) which absorbed at (3174+3271)cm-1,(1670)cm-1  

and (1263)cm-1  respectively , while another absorption band appeared at (1710)cm-1 could be explained as 
v(COO)asym

(11,12) where the v((OCO)sym was noticed at (1400)cm-1 . 

The FT-IR spectra of complexes : 

These spectra exhibited marked difference between bands fig(4) belonging to the stretching vibration 

of  v(NH) of the amine group in the range between (3463-3383)cm-1 shifted higher frequencies by (298-209)cm-

1 suggesting the possibility of the coordination of ligand through the nitrogen atom at the amine group (13) .  

absorption assigned for v(COO)sym  was noticed at the range (1552-1440)cm-1 shifted to higher frequencies by 

(152-40)cm-1 while the band caused by v(COO)asym appeared between (1595-1550)cm-1 shifted to lower 

frequencies by (115-160)cm-1 which indicates to the coordination of the carboxylic group to the central ion (14). 

The stretching vibration band v(C=O)and v(C=S) carbonyl group either show no change or very little in their 

frequencies (1668-1593)cm-1 and (1282-1236)cm-1 respectively there for indicating do not coordinate to the 

R=CH(CH3)2 
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metal ion(15).                   metal-nitrogen and metal-oxygen bonds were confirmed by the presence of the 

stretching vibration of v(M-O) and v(M-N) around (482-441)cm-1 and (433-416)cm-1 respectively ,table (2) 

describe the important bands and assignment for free ligand (cbv)and it's complexes . 
 

IV. Electronic spectral : 
   The UV-Visible of the ligand (cbv) and it's complexes recorded in table(3) the solution of the ligand 

(cbv) in 10-3 M (DMSO) exhibited two peaks fig(5) at (35842)cm-1 and (20242)cm-1 which are attributed to π → 

π*and n → n* transition respectively (16) . 

 

The spectra of complexes : 

-[Mn(cbv)2]  d
5: the yellow complex of Mn(II) shows band at (37313)cm-1 which belongs to charge 

transfer and another bands at (15576)cm-1 and (11834)cm-1 which are caused by the electronic transfer  6A1→
4T2 

(G) and  6A1→
4T1 (G) respectively (17). 

-[Fe(cbv)2]  d
6: the spectrum of the red complex of Fe(II) show bands at (34013)cm-1 and (11587)cm-1 

due to charge transfer (C.T) and 5E →5T2 respectively (18). 

-[Co(cbv)2]  d
7: the spectrum of the green complex gave three bands at (33333)cm-1 ,(15060) cm-1 and 

(11834) cm-1 attributed to 4A2 →
4T1(p) mix with (C.T), 4A2→

4T1 (F) and 4A2→
4T2 (F) respectively and the rach 

interelectronic repulsion parameter   (B-) was found to be (859.4) cm-1 ,from the relation β = B-/Bo was found to 

be equal (0.88). these parameter are accepted to Co(II)   tetrahedral complex (19). 

-[Ni(cbv)2] d
8 : the spectrum of brown complex of Ni(II) has revealed the following electronic transfers  

(C.T) , 3T1(F) →
3T1(P) , 

3T1(F) →
3A2(F) and 3T1(F) →

3T2(F) transition at (37037)cm-1 ,(32894)cm-1, (14925)cm-1 and 

(11286)cm-1 respectively ,the B- value found to be (930.7)cm-1 while β was equal to (0.89) these are the 

characteristics for tetrahedral complexes of Ni(II) (20). 
-[Cu(cbv)2] d9 : the spectrum of green complex of Cu(II) shows two bands at (36496)cm-1 and 

(11641)cm-1 caused to (C.T) and  2B1(g) →
2A1(g) transition respectively (21). 

-The complexes of [Zn(cbv)2] ,[Cd(cbv)2] and [Hg(cbv)2] shows only charge transfer of (M → L)in 

range (33670-37313)cm-1(22). All transition with their assignments are summarized in table (3). 

Study of complexes from action in solution : 

Complexes of ligand (cbv) with metal ions were studied in solution using ethanol as solvent in order to 

determine [M/L] ratio in complexes follow molar method (23) . 

A series of solution were prepared having a constant concentration  (10-3M) of metal ion and ligand . 

The [M/L] ratio determined from the relationship between the absorption of the absorbed light and the mole 

ratio of [M/L]. The results of complexes in ethanol suggest that the metal to ligand ratio was [1:2] for all 

complexes which were similar to that obtained from solid state study . 

According to spectral data as well as those obtained from elemental analyses the chemical structure of 
the complexes may be suggested as tetrahedral for [M(cbv)2] where M+2=(Mn+2,Fe+2,Co+2,Ni+2,Zn+2,Cd+2 and 

Hg+2) Scheme (2) , while copper complex has square planer. 

 
Scheme (2) tetrahedral complex of [M(cbv)2] where M+2=(Mn+2,Fe+2,Co+2,Ni+2,Zn+2,Cd+2 and Hg+2) 
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Table (1) physical properties for free ligand and it's complexes 
 

 

  

µeff 

(B.M) 

molar 

conductivity 

Ohm
-1

cm
2 
mol

-1
 

in DMSO 

M% calculation 

(found) 

 

M.P. or dec. C
0

 Color 

 

M. wt. 

 

Complex 

- 3 - 155 yellow 314.5 (cbv) 

5.91 8 
8.05 

(8.65) 
183 yellow 683.94 Mn(cbv)2 

5.32 10 
8.17 

(8.81) 
209 red 684.85 Fe(cbv)2 

4.85 12 
8.56 

(8.04) 
174 green 687.93 Co(cbv)2 

2.88 11 
8.54 

(8.78) 
163 brown 687.71 Ni(cbv)2 

1.73 20 
9.20 

(10.89) 
167 green 692.54 Cu(cbv)2 

0 15 
9.44 

(9.84) 
219dec. white 694.37 Zn(cbv)2 

0 17 
15.20 

(15.29) 
160 white 741.4 Cd(cbv)2 

0 13 
24.23 

(23.89) 
178 deep green 829.6 Hg(cbv)2 
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Table(2)the characteristic infrared band for free ligand and it's complexes   

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
Table (3) Uv-visible absorption for the ligand (cbv) and it's complexes in DMSO 10-3M 

 
Fig(1) 1H NMR of (cbv) 

assignment  Єmax.L.mol
-1

.cm
-1

 cm
-1

wave number (nm) Complex 

*           

n* 

1836 

30 

35842 

20242 

279 

494 
cbv(ligand) 

(C.T.)                 
6
A1

2
T2 (G)     

6
A1g

4
T1(G)  

708 

32 

19 

37313 

15576 

11834 

268 

642 

845 

[Mn(cbv)2] 

(C.T.)                 
5
E

 5
T2 

1916 

19 

34013 

11587 

294 

863 

 

[Fe(cbv)2] 

4
A2

𝑉3
 4

T1(p)       

Mix with (C.T.) 
4
A2 

𝑉2
 4

T1(f) 

4
A2 

𝑉1
 4

T2(f)       

2196 

 

70 

43 

33333 

 

15060 

11834 

300 

 

664 

845 

[Co(cbv)2] 

(C.T.)                
3
T1(f) 

𝑉3
 3

T1(p)      

3
T1(f)

𝑉2
 3

A2(f)    

3
T1(f) 

𝑉1
 3

T2(f) 

1154 

1118 

56 

20 

37037 

32894 

14925 

11286 

270 

304 

670 

886 

[Ni(cbv)2] 

(C.T)                 
2
B1g 

2
A1g   

1616 

50 

36496 

11641 

274 

859 
[Cu(cbv)2] 

( C. T. )2012 33670 297 [Zn(cbv)2] 

( C. T. )1916 34012 294 [Cd(cbv)2] 

(C.T.) 1120 37313 268 [Hg(cbv)2] 
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Fig(2) 13C NMR of (cbv) 

 

 
Fig (3)Ft –IR spectrum of the free ligand (cbv) 
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Fig (4) FT-IR spectra of (Fe) complex 

 

 
Fig (5) UV-Visible of (Mn) complex 

 

 

 

 
 

 


