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 A new ligand N-[(acetyl amino)-thioxo methyl]leucine(ATL) are synthesized 

by reaction of acetyl-isothio cyanate with leucine acid. The ligand is characterized 

by elemental analysis, FT-IR and NMR spectra, some transition metal complex of 

this ligand were prepared and characterized by FT-IR, UV-visible spectra, 

conductively  measurements, magnatic suscpility, atomic absorption and 

determination of molar ration(M:L). from  results obtained, the following  formaula 

[M(ATL)2] where  M+2 =(Mn, Fe, Co, Ni, Cu, Zn, Cd and Hg) and the proposed 

molecular structure for these complexes as tetrahedral geometry.  
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Introduction 

Complexes of amino acids play an essential role 

for exploring various bio chemical processes or to 

remove metal toxicity from biological systems[1] 

Nasser and coworkers[2] reported the synthesis and 

characterization of Schiff base complexes derived 

from [2.acetyl pyridine] and leucine with Cu(II), 

Co(ІІ), Ni(II), Cr(III) and Fe(III). Shaesta and 

coworkers[3] study the determination of the formation 

constant    of Cu(II), Zn(II), Cd(II), Hg(II) and Pb(II) 

with N-acetylcysteine by using potentialmetric 

method. the molar[4] enthalpies of formation of the 

crystalline form    of bis(glycinate)lead(II), bis(DL-

alaninate)lead(II), bis(DL-valinate)lead(II), bis(DL- 

valinate)zinc(II) and bis(DL-valinate)cadmium(II) 

were determind.  Safael and coworkers[5] were 

reported the synthesis and characterizion of glycine 

derivative of bis(phenol) amine ligand and its 

complexes with iron(III) and also[6]  new β-

aminoacrylic acid Ni(II) complex has been developed 

and used for the synthesis of α-alkyl-β amino acids via 

alkylation with alkyl halides under operation ally 

convenient conditions. We have invstigated in this 

paper the preparation and properties of some new 

metal ion complexes with new ligand N-

[(acetylamino)-thioxmethyl]leucine(ATL). 
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Experimental                                                                                                

Chemicals  

Metal salts (MnCl2.4H2O, FeCl2, CoCl2.6H2O, 

NiCl2.6H2O, CuCl2.2H2O, CdCl2.H2O and HgCl2) 

were obtained from fluka, Mercke, leucine acid, acetyl 

chloride and ammoniumthiocyanate(Fluka).                                                                                          

Instrumentations 

1H NMR was recorded using Ultra Shield 300 

MHz Switzerland,at university of       Al al-Bayt, 

Jordan, melting point was recorded by using stuat-

Melting point apparatus, FTIR spectra were recorded 

as KBr discs using 3800 shimadzu in the  range of 

4000-400cm-1. Electronic spectra were obtained using 

uv-160 shimadzu spectrophotometer at 25℃ in 10-3M 

DMSO. Conductivity were measured by        using 

Philips pw.Digital.Elemental analyses C.H.N.S were 

performed using acarlo Erba 1106 elemental 

analyzer.Magnetic susceptibility measurements were 

obtained by Balance magnetic suscepitiblity by model 

MSB-MKI. Metal contents of the complexes were 

determined by atomic absorption technique by using 

Shimadzu  (AA680G).  

 

preparation of the ligand(ATL) 

a)preparation of  the  acetyl isothiocyanate[7] 

Mixture of acetyl Chloride(2ml,1mmole) and 

ammoniumthiocyanate(2gm,1mmole) in 25ml acetone 

was refluxed with stirring for 3hours and then filtered, 

the filtrate was used for further reaction. 

b)preparation of[N-(acetyl amino)-thioxo methyl] 

leucine(ATL) (3.41gm , 1mmole) of leucine acid in 

mailto:sattar_az@yahoo.com
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20ml acetone were rapidly added to the solution to the 

solution was refluxed for 6 hours, The resulting solid 

was collected, washed with acetone and recystalized 

from ethanol(m.p=150-152)℃, yield=80% scheme(1) 

%C (46.97) while calc 46.55, %H found (6.94) while 

calculate 6.89, %N found (12.65) while calculate 

12.06 and %S found (14.22) while calculate 13.79. 

  

C ClCH3NH4SCN +a)
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acetone
C

O

N C SH3C
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b) C
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+
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 Scheme(1) synthesis route for the preparation ligand(ATL)
 [N-acetyl amino - thioxo methyl] Leucine

C O

(ATL)

 

 

General method for preparation of  the complexes 

(0.464g,2mmole) of the ligand(ATL) was 

dissolved in (25ml) of ethanol containing  

(0.112g,2mmole) of KOH. a solution(5ml) of 

(1mmole) metal salte (MnCl2.4H2O, FeCl2, 

CoCl2.6H2O, NiCl2.6H2O, CuCl2.2H2O, CdCl2.H2O 

and HgCl2) (0.2g, 0.126g, 0.236g, 0.236g, 0.17g, 0.2g 

and 0.270g) respectively. In ethanol(10ml) was added 

dropwise to the mixture, and the precipitate formed 

immediately, after stirring the mixtur at room 

temperature for 3hours, the precipitate was collected 

by filtration, washed with ethanol and dried.                                                                                        

  

Results and Discussion  

The physical properties of the ligand(ATL)with 

their metal complexes are given in table (1) the lower 

value of molar conductivity in DMSO, indicates the 

non electrolyte behavior of these complexes.                                                                                           

    

 

Spectral  studies 

1H NMR spectrum for the ligand(ATL) 

fig(1)showed the following signals:doublet(d) at 

δ(0.9)ppm for (6H,2CH3), triplet(t) at δ(1.3)ppm for 

(2H,CH2), multiplet(m) at δ(1.4-2)ppm for 

(1H,CH(CH3)2), singlet(s) at δ(2.1)ppm for 

(3H,CH3CO), quartet(q) at δ(2.3-2.5)ppm for 

(1H,CHCOOH), doublet(d) at δ(4.2)ppm for 

(1H,NHamine), singlet(s) at δ(7.27)ppm for impurity 

of solvent(CDCl3), singlet(s) at δ(8.9)ppm for(1H,NH 

sec.amide), singlet(s) at δ(10.7)ppm for (1H,COOH).                                   

 

Infrared spectra 

The characteristic vibrations and assignments of 

ligand(ATL)and their complexes as KBr disc are 

described in table(2). The spectrum of free 

ligand(ATL) fig(2) exhibited astrong band 

at(3332)cm-1 this could be attributed to υ(N-H) 

overlap with υ(OH). While the strong band 

at(1701)cm-1,  which belong to υ(COO)asym and the 

other bands ν(OCO)sym and υ(C=S)were found 

at(1385)cm-1 and (1165)cm-1 respectively [8][9]. The 

FT-IR spectra of the prepared complexes 

fig(3)exhibited υ(N-H)in the range of  (3527-3360)cm-

1 which shows ashifted to the higher frequencies by 

(195-28)cm-1      in compared with free ligand 

suggested. The possibility of the coordination of    

ligand through the nitrogen atom at the amine 

group[10][11]. Absorption assigned  for υ(OCO)sym 

was noticed at the range (1473-1408)cm-1 shifted to 

higher frequencies by(88-23)cm-1. While the band 

caused by υ(OCO)asym appeared between  (1627-

1583)cm-1 Shifted to lower frequencies by(74-

118)cm-1 which indicates the carboxylic group to the 

central metal ion[12][13]. The stretching vibration 

bands υ(C=S) and υ(C=O)carbonyl group either show 

no change or very litile in their frequencies therefore 

indicating do not coordinate to the metal ion[14]. 

Metal-nitrogen and metal-oxygen bands were 

confirmed by the presence of the stretching vibration 

of  υ(M-O) and υ(M-N) in the range (415-445)cm-1 

and (474-441)cm-1  respectively.          

 

 The electronic spectra                                         

 The spectrum of free ligand(ATL) fig(4) show 

bands at (288nm) and (329nm) which are attributed to 

π→π* and n→π* respectively [15].                                                           

          

 

-[Mn(ATL)2] complex 
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The yellow complex of Mn(ІІ) shows band at 

(35714)cm-1, which belongs to charge transfer and 

another band at (30211)cm-1 which is caused by the 

electronic transition 6A1→4T2(p)[16].                                                                                                                 

 – 

 

[Fe(ATL)2] complex                                               

The spectrum of the yellow complex of Fe(ІІ) 

fig(5) show bands at (35714)cm-1 and (30211)cm-1 

due to chanrge transfer (C.T) and another band 

at(12406)cm-1, which is caused by the electronic 

transition 5E→5T2 [17].                                                                

 

-[Co((ATL)2] complex 

The  brown  complex of  Co(ІІ)  shows  three  bands at 

(30864)cm-1, (16051)cm-1  and  

 (12195)cm-1 which attributed to 4A2(f) 
v3

4T1(p) mixed with(C.T), 4A2(F) 
v2

 4T1(F) and 

4A2→4T2(F) transition recpectively and the rach 

interelectronic repulsion  parameter B- was found to 

be (688.66)cm-1 from the relation(β=B-∕BO),  β was 

found to be equal(0.71). These parameters are 

accepted to Co(ІІ) tetrahedral complex[18].               

 

-[Ni(ATL)2] complex 

The electronic spectra of deep-green complex of 

Ni(ІІ) has revealed the following electronic transition 

3T1(F)→3T1(P) whith C.T, 3T1(F)→3A2(F) and 

3T1(F)→3T2(F) transition at (30959)cm-1, 

(12195)cm-1 and (10214)cm-1 respectively. The B- 

value found to be (834)cm-1 while β was equal to 0.80 

, These are the characteristics for tetra hedral 

complexes of Ni(ІІ)[19].                                                                                   

 

-[Cu(ATL)2] complex 

The spectrum of deep-brown complex of Cu(ІІ) 

shows two bands at (30769)cm-1 and (27624)cm-1 

which belongs to the charge transfer. The band found 

in the visible region at(14347)cm-1  was attributed to 

the electronic transition 2T2→2E[20].                                       

 

[Cd(ATL)2],[Hg(ATL)2]complexes                

 The spectra showed absorptions bands 

at(31055)cm-1 and (35460)cm-1 (30864)cm-1 

respectively attributed to charge transfer(C.T)[21]. All 

transitions with their  assignments are summarized in 

table(3).                                                                          

 

Study of complexes formation in solution:                                                

Complexes of ligand(ATL) with metal ions 

were studied in solution using ethanol as solvent in 

order to determine [M ∕ L] ratio in complexes follow 

molar ratio method[22] , Aseries of solutions 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. 

 

Magnetic properties 

The magnetic moment μeff for complexes of 

Mn+2(d5), Fe+2(d6) and Co+2(d7)were found to be 

(5.69)B.M, (5.16)B.M and (4.82)B.M respectiviely, 

which within the expected spin-only values [23]. The 

higher value of μeff of the Ni+2(d8) complex 

(3.47)B.M may be due to the orbital 

contribution[24][25]. The magnetic moment μeff   of 

the Cu+2(d9) complex was found to be 1.75B.M  

which within the expected value for one electron[26], 

All the data and remarks are found in table(4). 

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(ATL)2] where  M+2=(Mn, Fe, Co, Ni, Cu, Cd and 

Hg).  

 
R=(CH3)2 CH-CH2 

Fig(6)suggested structure of the complexes [M(ATL)2] 

where M+2=(Mn,Fe,Co,Ni,Cu,Cd and Hg). 
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Table(1): Physical properties of the ligand and its 

complexes. 
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Table(2): the characteristic infrared band for the ligand 

and its complexes. 
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Table(3): Uv- visble spectra of free ligand and their 

complexes in 10-3M  in DMSO. 
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Table(4):The magnetic properties of the complexes at 
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Fig (1) 1H NMR Spectrum for ligand leucine (ATL). 
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Fig(2) FT-IR Spectrum for ligand (ATL). 

Fig (3) FT-IR Spectrum for  complex [Mn (ATL)2]. 

  
Fig (4) Uv-visble spectrum . of ligand (ATL).  

Fig (5) Uv-visble spectrum of complex[Fe(ATL)2].
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 الليوسين الجديد مع معقداته الفلزيه حامض تحضير ودراسة طيفيه لمشتق 

 زيدان خلف عبدالستار    باسمه محسن سرحان      عواد احمد محمد
sattar_az@yahoo.com E.mail: 

 :الخلاصة
ت نررا المرران  الال نفاعلررا اسررل أ ث يخيا ثسرريان   خذلررم نررو  رر ATLل ثسرر و خنصلهرر   ا أسررل أ أن )ثايا ثومررثن  أ -Nالليكانررا اليا ررا  حضرر 

, طيرر  الاشررح  تمرر   C.H.N.Sتمال ررأ ، 1H NMRالرر ن و ال)ررثخم الطي)اطيمرر) طيرر  خشررصا الليكانررا رررالط ف الطينيرر  خن) ررا الان )رر) االل ثسرر و 
 ال)مررا , ال)يكررأ, الكثبلرر , الما ررا, ت االط)ي) رري,اليا ررا  و ثنررا اوطا حض ت رح  الطحقاات الفليي .  UVالط ئي –فثف الب)فميي   طي  الاشح خ   IRالمط اء

, IRرررالط ف الطينيررا الطلررثف   خن) ررا طيرر  الاشررح  تمرر  المطرر اء هرر   الطحقرراات الطمضرر      خشصهرر (ATLالكرراين ثو خاليئبررل  ال )ائيررا اللكررافي نررا الليكانررا
قيررا  اللثلرر لي  الطثلا يرر   ،ات بثاسررطا طيرر  الانلهرراي الرر  م الررت تح رر و نمررلا الفلرري فرر) الطحقررا ضررافا  إ UVالط ئيرر  –الب)فمرريي  طيرر  الاشررح  فررثف 

 الطي)اطيمرريا المماسرريافضلا عو قيا   ،فلي ضافا الت تما ا ال)مل  الطثلي  الت الليكانا:إ , DMSOلطمال أ الطحقاات ف) ن  ب ي)ائ) ن  أ سلفثوما اا
 ,M+2 Mn+2, Fe+2, Co+2 تط أ Mح ث   [M(ALT)2]  الطحقاات خوالات) أعطاء الهيي  الحانا ل    الا اسات للطحقاات الطمض  ، خنو نلائج ه  

Ni+2, Cu+2, Cd+2and Hg+2)خ  ATL   : تط أN-   .أسل أ أن )ثا يا ثومثن  أ  ل ثس و 
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