Synthesis and Characterization Mixed Ligands of Phenylalanine and Tributylphosphine
Complexes with Zn(11),Cd(I1) and Hg(I) 1oNS......ooiviiiiiiiiin Suhad Shakir

Synthesis and Characterization
Mixed Ligands of Phenylalanine and
Tributylphosphine Complexes with

Zn(11),Cd(11) and Hg(ll) lons.

Suhad Shakir
Ibn-Al-Haitham College, University of Baghdad

Abstract

Complexes of 2zZn(Il),Cd(I1) and Hg(ll) with mixed ligands of
phenylalanine (L) and tributylphosphine (TBPh) were prepared in agueous
ethanol with (1:Y:Y) (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('-9. These
reactions provide an opportunity to identify the nature of such interactions in
vivo as they serve as models for many metalloenzme reactions®).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(™.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®“-".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!'"~'".The
present paper reports the synthesis and characterization of new Zn(ll), Cd(ll)
and Hg(ll) complexes with mixed ligands of phenylalanine and
tributylphosphine.
Experimental

Instrumentation
UV-Vis spectra were recorded on a (Shimadzu UV-)1+ A) Ultra Violet-
Visble Spectrophotometer. 1.R-spectra were taken on a (Shimadzu, FTIR-A£
S) Fourier Transform Infrared. Spectrophotometer (¢+++-¢++) cm™ with
samples prepared as KBr discs. Atomic Absorption was obtained by using a
(Shimadzu  A.A-Y1:A)  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 Y+« + A Elemental Analyser).
Conductivities were measured for Y +~"M of complexes in DMF at Y°°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 4A,AZ, cadmium chloride monohydrate 44,37 and mercury chloride
A7 (Merck), phenylalanine and tributylphosphine (B.D.H).

Preparation of Metal Complexes (general procedure)

An agueous solution of the metal salts containing +,Y+%g+, *,¥+°g and
+£8YYg (Ymmole) of ZnCly, CdCIx.H+O and HgCl+ respectively was added
gradually with stirring to ethanolic KOH solution (+,°g,Ymmol) of phenyl
alanine(L). (*>°ml,Ymmole) of tributylphosphine (TBPh) was added to the
mixture in each case by using stichiometric amount (V:Y:Y) 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 ():Y:Y). The (C.H.N) analysis with metal contents of these
complexes were in good agreements with the calculated values (Table-))
includes the physical properties and elemental analysis. The molar conductance
of the complexes as () +" M) in DMF indicating their non- electrolytic
nature(' ), the data were recorded in (Table- Y).

The UV-Vis spectra data for the free ligands and all metal complexes are
listed in (Table-Y). The UV-Vis spectrum of the ligand (L) (Fig-") spectrum of
the shows two peaks at Yo+ nm and Y¢+ nm assigned to (r — ©*) and (n — *)
electronic transitions(' '), The spectra of Zn(I1),Cd(1l) and Hg(Il) complexes
showed absorption peaks at YVY nm,Y31A nm and Y11 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 .

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-Y). The IR
spectrum of the ligand (L) (Fig-¥) exhibited bands at ¥YYAT cm™ and Y)Y+ cm”
were assigned to v(NHy) stretching frequency*"), 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-¢). The bands at Y14¥ cm™ and Y1+« cm™ in the ligand spectrum
ascribed to v4(COO) and vs(COOQ), suffered a great change to lower frequency
were also observed on complexation  with metal ion(™"™. The new bands
observed at (1Y +-¢1A) cm™ are tentatively assigned to v(M-N),v(M-0) and v(M-
P) (Metal-Ligands) stretching bands("™"),

According to the results obtained and spectral analysis an octahedral
structure has been suggested to these complexes.
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Table()):- 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 Yy - _ i : 3
[Zn(L)x(TBPh)] | White YVY vy ANo LYY LYA | Y0

(V> (Y, Y) (MYA) | (Y,19)

[CA(L)«(TBPh)s] | White YAY iR \Y,YV VA,V AT [ET
OY Y1) | (YAAD) | (AN | (YY)

[Hg(L)"(TBPh)Y] White ARAY 1y Yy,o0¢ 0¢, ) V,ay Y.
(Y~,'W) (oT’,/\\/) Y, Y (\f}oq)

Table(Y):- UV-Vis, Magnetic Susceptibility and Conductance Measurements Data.

Compounds Amax ABS Wave €max Am
(nm) number | (L.mol'.cm™) | (S.cm".mol") in
(cm™) DMF( +"M)
Ligand(L) You Y,4%) T YAy -
Yay Y,V Feve Yeve
[Zn(L)+(TBPh):] YVY y,4Y0 ¥ITY. YaYo v4,0v
[Cd(L)«(TBPh)] YA Y,Y14 YY14q 4,YY
[Hg(L)+(TBPh)+] Y Y, A YA Yo,¥A

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

Compounds | v(NHy) Vas(CO0) | vs(COO | v(M-N) | v(M-O) | v(M-P)
Ligand(L) YYAT sh. V14Ys, [ Vlees, - - -

Y\« sho.

[Zn(L)x(TBPh)«] | YYY¢ sh. VIYYs, [ Yelssho. | 1w, ooV w, Ve w.
VYoo gh,

[Zn(L)x(TBPh)¥] | YY£¢ sh, Yodis, Yolesho. | eviw. otow. A w,
YY1 sh.

[Zn(L)x(TBPh)¥] | YYY4 sh. ViYes, | YoeoAg, WY ew, oY w. A w,
YYVY. sh.

sh =sharp, sho=shoulder, s = strong, w =weak, as = asymmetric, s =
symmetric
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Fig.(Y):- UV-Vis Spectrum of the Ligand.
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Fig.(Y):- UV-Vis Spectrum of the [Zn(L)«T(BPh)+] Complex.
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Fig.(¥):- FT-IR Spectrum of the Ligand.
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Fig(¢):- FT-IR Spectrum of the [Cd(L)xT(BPh)x] Complex.
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