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Abstract

Complexes of Co(Il),Ni(11),Cu(ll) and Zn(Il) 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 magnetic susceptibility and conductivity
measurements. In addition biological activity of the phenylalanine and
complexes against two selected type of bacteria were also examined. Some of
the complexes exhibit good bacterial activities. From the obtained data the
octahedral structure was suggested for all prepared complexes.
Keywords: - Mixed ligand complexes, phenylalanine, spectroscopy studies.
Introduction

Metal ion mediated reactions involving nucleic acid constituents and
amino acid side chains have been the subject of several investigations'-*). These
reactions provide an opportunity to identify the nature of such interactions in
Vvivo 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
Co(I1D),Ni(11),Cu(ll) and Zn(l1l) 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. I.R-spectra were taken on a (Shimadzu, FTIR-A«
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S) Fourier Transform Infrared. Spectrophotometer (£+++-2++) cm™ wit
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-
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). Magnetic susceptibilities were performed
by using (Brucker Magnet B.M.%) instrument at Yo'C. In addition, melting
points were obtained by using (Melting Point Apparatus).
Materials

The following chemicals were used as received from suppliers; cobaltous
chloride hexahydrate 9A,AZ, nickel chloride hexahydrate 44,47, copper chloride
dihydrate A7, zinc chloride 4AAZ  (Merck), phenylalanine and
tributylphosphine  (B.D.H).
Study of Biological Activity

Tow selected type of bacteria were used includes, Escherichia Coli
(E.Coli) as Gram Negative Bacteria and Staphylococcus Aurous (Staph.Aurous)
as Gram Positive Bacteria in Nutrient Agar medium, using (DMSOQ) as a solvent
and a control, the concentration of the compounds in this exposure was () +" M)
by using disc sensitivity test. This method involves the exposure of the zone
inhibition toward the diffusion of micro-organism on agar plate. The plates were
incubated for Y¢hrat YV OC,

Preparation of Metal Complexes (general procedure)

An aqueous solution of the metal salts containing +,¥1.g, +,¥1.q,
+,YeAg and +,Y+1g (Ymmole) of CoCly."H+O, NiClv.THO, CuCl.YH«O and
ZnCls respectively was added gradually with stirring to ethanolic KOH solution
(+>°g9,Ymmol) of phenylalanine(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 (V:¥:Y). The (C.H.N) analysis with metal contents of these
complexes were in good agreements with the calculated values (Table-Y)
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).
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The effective magnetic moments iTaBIe—ii of the complexes lie in the

range (Y,AY-£,1V) B.M. This value refers to a paramagnetic (high spin) which
has been reported for most octahedral geometry. In case of Zn(ll) complex
because of filled-d orbital, therefore the magnetic moment (p=+) Iis
diamagnetic('®,

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 (m — «*) and (n — ©*)
electronic transitions® ™). The electronic spectrum of Co(ll) complex (Fig-Y)
showed peak at YYY nm due to charge transfer. Other three peaks at 1Y nm,
YA nmand A+ Y nm were found to be caused by (d-d) electronic transition type
i-|-\g(|:)—>2-|-\g(|3), iT\g(|:)—> 2Av@,(p) and ﬁTﬁg(F) — 2-|-v9(|:) respectively(”). The
spectrum of Ni(ll) complex (Fig-Y) appeared absorption peak at YA nm was
related to charge transfer, then other three peaks at ¢YY nm, 1)) nmand Y4¢ nm
were assigned to electronic transition type "Asgr) — Trgey, Avgr) —
T and "Avgr — "Trgr respectivelyV. The spectrum of Cu(ll) complex
gave absorption peak at YAY nm due to charge transfer. The peak at ©£Y nm was
caused by electronic transition") "Eq — "Tvq. The spectrum of Zn(1l) complex
showed absorption peak at YVY nm 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 complex .

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 YYA1 ¢cm™ and YY)+ 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
metal ion (Fig-°). The bands at Y14¥ cm™ and Y1+« cm™ in the ligand spectrum
ascribed to v,(COO) and v¢(COO), suffered a great change to lower frequency
were also observed on complexation  (Fig-1) with metal ion*". The new
bands observed at (¢V1-¢Y+) cm™ are tentatively assigned to v(M-N),v(M-O)
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(Y):- 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 YV ; - : - -
[Co(L)+(TBPh)y] | Palerose | Y4t vy V,io | av,v) | a,ve ¥ or
(V) | (YY) | (MAY) | (VAN
[Ni(L)x(TBPh)<] | Pale green | ¥\ Ao Y, Ye Y,V 4,71 Y08
(LAN) | (AY,88) | (/,09) (Y,4Y)
[Cu(L)<«(TBPh)<] | Paleblue | Y3A AY AeE | AT,TY | 4,v4 ¥ .0
(V,oV) | (RY,AT) | (MAA) | (Y.A%)
[Zn(L)x(TBPh)«] White YAo V) Ao oY YA ¥ o
(VSR | () | (MYA) | (YR9)

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

Compounds Amax ABS Wave €max Am Meff
(nm) number | (L.mol'.cm~ | (S.cm“.mol") | (B.M)
(cm™) ") in DMF() +-
?‘M)
Ligand(L) You ),47) I Y47 - -
Yay Y, Eve \EARY: Yeve
[Co(L)y(TBPh)x] | YVY Y,YAA Favae YVAA 00,¥Y £y
Ny VY yavyY yVY
TYA ., Yov YEVEAQ Yoy
AvY N YYETA °
[Ni(L)x(TBPh)s] | Y1A BEE FYYYY YYa. Y3,TA ¥,0A
£Y) VA YYvey ¥VYA
) )Y YI¥I Yoy
vao o0 YovA )
[Cu(L)x(TBPh)\] | YAY Y, EVY Yoyyo YEVY Yo, A Y,AY
£vo «,0FA Yy.o¥ oYA
[Zn(L)x(TBPh)+] | YV¥ y,qY0 ARLE Yavo Y407 Dia
Table(¥):- The Main Frequencies of the Ligands and It's Complexes(cm™).
Compounds v(NHy) v5(CO0) | v5(COO v(M-N) | v(M-0O) | v(M-P)
Ligand(L) YYAT sh. Y14Ys, YVlees, - - -
Y1)« sho.
[Co(L)+(TBPh)] YYVYs. ViYes, YeAe sho. | eoVw. EAT W, Y. w.
YVEV s,
[Ni(L)<(TBPh),] | ¥¥o1sh. Vives, Voedisho. |oViw. |ofvw. | tAvw.
YY4A sho.
[Cu(L)«(TBPh)] | ¥¥YAsh. YIAY sh. VOAY s, oYtw., |tYAw. | fivVw.
¥YYY sh,
[Zn(L)«(TBPh)x] | ¥¥¥¢ sh. VIYY s, Volisho. |ovdw. |eevw. [ fvew.
YYoo sh,
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sh =sharp, sho=shoulder, s = strong, w =wea
symmetric

Table(¢):- Diameters (mm) of Deactivation of Bacteria for the
Phenylalanine and It's Complexes.

, @S = asymmetric, S =

Compounds Staphylococcus Escherichia
Aurous Coli
Ligand(L)
++ +
[Co(L)x(TBPh)]
+ -
[Ni(L)x(TBPh)r]
+++ ++
[Cu(L)+(TBPh)y]
+ +++
[Zn(L)x(TBPh)1]
- +
(-) = No inhibition.
(+) =Inhibition diameter (1-A) mm.
(++) =Inhibition diameter (A-) +) mm.
(+++) =Inhibition diameter () +-Y+) mm.
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Fig.(}):- UV-Vis Spectrum of the Ligand.
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Fig.(Y):- UV-Vis Spectrum of the [Co(L)+(TBPh)r] Complex.
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Fig.(¢):- FT-IR Spectrum of the [Ni(L)+(TBPh)+] Complex.
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Fig.(®):- FT-IR Spectrum of the [Zn(L)+(TBPh)+] Complex.
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