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Abstract 
             Complexes of Zn(II),Cd(II) and Hg(II) with mixed ligands of 

phenylalanine (L) and tributylphosphine (TBPh) were prepared in aqueous 

ethanol with (2:1:1) (M:L:TBPh). The prepared complexes were characterized 

using flame atomic absorption, (C.H.N) Analysis, FT.IR and UV-Vis 

spectroscopic methods as well as conductivity measurements. From the obtained 

data the octahedral structure was suggested for all prepared complexes. 

Introduction  
            Metal ion mediated reactions involving nucleic acid constituents and 

amino acid side chains have been the subject of several investigations(2-4).These 

reactions provide an opportunity to identify the nature of such interactions in 

vivo as they serve as models for many metalloenzme reactions(5).The transition 

metal ions have apical property of forming coordination compounds. The 

complexes formed by amino acid ligands provide, the metal ions active form 

biological processes(6).Interactions of amino acids with metal or metal oxide 

surfaces are often studies as models for biomaterials formed by the adsorption of 

large biological molecules(7-9).Since ternary complexes of the amino acids are 

often more relevant models for various biological systems than the binary ones, 

numerous studies have been performed during the past two years(21-21).The 

present paper reports the synthesis and characterization of new Zn(II), Cd(II) 

and Hg(II) complexes with mixed ligands of phenylalanine and 

tributylphosphine. 

Experimental 

Instrumentation  
UV-Vis spectra were recorded on a (Shimadzu UV-261 A) Ultra Violet-

Visble Spectrophotometer. I.R-spectra were taken on a (Shimadzu, FTIR-0411 

S) Fourier Transform Infrared. Spectrophotometer (4111-411) cm-2 with 

samples prepared as KBr discs. Atomic Absorption was obtained by using a 

(Shimadzu A.A-261A) Atomic Absorption / Flame Emission 

Spectrophotometer. Microelemental analysis (C.H.N) was performed in AL-al- 
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Bayt University, Jordan by using (Euro Vector EA 1111 A Elemental Analyser). 

Conductivities were measured for 21-1M of complexes in DMF at 15°C by using 

(Philips PW- Digital Conductimeter).. In addition, melting points were obtained 

by using (Melting Point Apparatus). 

Materials 
The following chemicals were used as received from suppliers; zinc 

chloride 90.09, cadmium chloride monohydrate 99.99 and mercury chloride 

909 (Merck), phenylalanine and tributylphosphine (B.D.H).  

Preparation of Metal Complexes (general procedure) 
          An aqueous solution of the metal salts containing .02.0g., .03.0g and 

.0400g (0mmole) of ZnCl2, CdCl2.H2O and HgCl2 respectively was added 

gradually with stirring to ethanolic KOH solution (.00g,2mmol) of  phenyl 

alanine(L). (.00ml,2mmole) of tributylphosphine (TBPh) was added to the 

mixture in each case by using stichiometric amount (0:2:2) Metal:L:TBPh molar 

ratio. The mixture was refluxed with constant stirring for an hour. The mixture 

was cooled at room temperature dark precipitate was formed, filtered and 

recrystillized from ethanol. 

Results and Discussion 
 The solid complexes were prepared by reaction of alcoholic solution of 

the ligand with the aqueous solution of the metal ions and tributylphosphine in a 

(M:L:TBPh) of (2:1:1). The (C.H.N) analysis with metal contents of these 

complexes were in good agreements with the calculated values (Table-2) 

includes the physical properties and elemental analysis. The molar conductance 

of the complexes as       (21-1 M) in DMF indicating their non- electrolytic 

nature(24), the data were recorded in (Table- 1).  

 The UV-Vis spectra data for the free ligands and all metal complexes are 

listed in (Table-1). The UV-Vis spectrum of the ligand (L) (Fig-2) spectrum of 

the shows two peaks at 151 nm and 141 nm assigned to ( – *) and (n – *) 

electronic transitions(26,27). The spectra of Zn(II),Cd(II) and Hg(II) complexes 

showed absorption peaks at 171 nm,160 nm and 166 nm respectively  due to 

charge transfer. The absence of absorption peaks in the visible region indicated 

no (d-d) electronic transition happened; this is a good result for octahedral 

complexes (20)
.
 

 In order to study the binding mode of the ligand (phenylalanine) with the 

metal ions, a comparison was made for the FT.IR spectra of the free ligand and 

those of the prepared complexes and the data was tabulated in (Table-1). The IR 

spectrum of the ligand (L) (Fig-1) exhibited bands at 1106 cm-2 and 1221 cm-2 

were assigned to ν(NH1) stretching frequency(29,11), on complexation a shifting 

with change in shape were observed from these bands, while increasing in 

intensity were noticed. The significant may be a result of coordination with 
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metal ion (Fig-4). The bands at 2691 cm-2 and 2611 cm-2 in the ligand spectrum 

ascribed to νas(COO) and νs(COO), suffered a great change to lower frequency 

were also observed on complexation    with metal ion(12,11). The new bands 

observed at (621-460) cm-2 are tentatively assigned to ν(M-N),ν(M-O) and ν(M-

P) (Metal-Ligands) stretching bands(11-15).   

 According to the results obtained and spectral analysis an octahedral 

structure has been suggested to these complexes.  
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Table(2):- Physical Properties and Elemental Analysis of the                                                                                

Ligand and It's Complexes. 
Compounds Color M.P°C Yield

% 

Analysis Calc (Found) 

M% C% H% N% 

Ligand(L) White 167 - - - - - 

[Zn(L)1(TBPh)1] White 171 72 0.25 

(7.66) 

61.11 

(61.11) 

9.10 

(0.70) 

1.52 

(1.69) 

]1(TBPh)1[Cd(L) White 101 66 21.17 

(21.16) 

79.72 

(70.04) 

0.76 

(7.00) 

1.12 

(1.71) 

]1(TBPh)1[Hg(L) White 177 61 12.54 

(11.61) 

54.12 

(51.07) 

7.91 

7.11 

1.11 

(1.59) 

Table(1):- UV-Vis, Magnetic Susceptibility and Conductance Measurements Data. 
Compounds λmax 

(nm) 

ABS Wave 

number 

(cm-8) 

€max 

(L.mol-8.cm-8) 

Λm 

(S.cm8.mol-8) in 

DMF(81-8M) 

Ligand(L) 151 

192 

2.912 

2.474 

41111 

14164 

2912 

2474 

- 

[Zn(L)1(TBPh)1] 171 2.915 16611 2915 29.51 

[Cd(L)1(TBPh)1] 160 2.169  2169 9.11 

[Hg(L)1(TBPh)1] 166 2.160  2160 25.10 

Table(1):- The Main Frequencies of the Ligands and It's Complexes(cm-2). 

 

sh =sharp, sho=shoulder, s = strong, w =weak, as = asymmetric, s = 

symmetric 

 

 

 

Compounds υ(NH8) υas(COO) υs(COO υ(M-N) υ(M-O) 

 

υ(M-P) 

Ligand(L) 1106 sh. 

1221 sho. 

2691 s. 

 

2611 s. - - - 

[Zn(L)1(TBPh)1] 1114 sh. 

1155 sh. 

2611 s. 2561 sho. 569 w. 557 w. 471 w. 

]1(TBPh)1[Zn(L) 1144 sh. 

1162 sh. 

2592s. 2561 sho. 579 w. 545 w. 460 w. 

]1(TBPh)1[Zn(L) 1119 sh. 

1171 sh. 

2614 s. 2550 s. 621 w. 514 w. 460 w. 
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Fig.(2):- UV-Vis Spectrum of the Ligand. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.(1):- UV-Vis Spectrum of the [Zn(L)1T(BPh)1]  Complex. 

 

 

 

 

 

 
 

 

 

 

 

Fig.(1):- FT-IR Spectrum of the Ligand. 
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Fig(4):- FT-IR Spectrum of the  [Cd(L)1T(BPh)1]  Complex. 

 

 

تحضير وتشخيص معقدات مختلطة الليكاند للفنيل النين وثلاثي بيوتيل الفوسفين 
  الزنك والكادميوم والزئبق الثنائية الشحنة. مع ايونات
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 الخلاصة
 فامعمما حنلتمماو حصوتمم  لحصمممال ئلق لحصو  مم   تمما حصولمملى معمما  جدممةحو لة ممةخ ل صمم   مم   مم ى             

( (1:1:2حصثنا ئمما حصنممونا  ممك حصعئماتممةحو حصلفنعلمما صعفنئممي حصنممئ  لف فممن نئلتئممي حصفل ممفئ  لنن مم ا  لصئمما 

حصنوعئمممممي حصمممممة ئ  فعو:صئماتمممممة: ف فمممممن نئلتئمممممي حصفل مممممفئ ض ةفلممممم  حصلجفمممممةحو حصلو ممممم خ نل ممممما ا  

 -؛ تدنئما حم نلماا حصم ال حصع  من لح ئماع حتةمجا توم  حصولم حل لفملي حص نف م ئا C.H.N)صعجناص )

ل   حصننما   حصلولملى معئ ما تما ح نم حك حصنممي فلماتن  حصل  ئا، ف   م   ئا او  حصنلصئعئا حصم  نا ئاض

      حص للك صعلجدةحو حصلو  خض

 

 

 

 

 


