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Synthesis and study of the mixed ligand (phenylalanine and
anthranilic acid) with some transition lons.
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M(1): Hg(ll) , Mn(l1) ,Co(l1) , Ni(ll) , Cu(ll) , Zn(11) , Cd(l1) .
A = Anthranilic acid = C;H/NO;
Phe = phenylalanine = CgH1;NO,

Abstract:

This paper presents the synthesis and study of some new mixed-ligand complexes
containing anthranilic acid and amino acid phenylalanine (phe) with some metals.
The resulting products were found to be solid crystalline complexes which have been
characterized by using (FT-IR,UV-Vis) spectra , melting point, elemental analysis
(C.H.N) , molar conductivity .
The proposed structure of the complexes using program , chem office 3D(2000) .
Thegeneral formula have been given for the prepared complexes:
[M(A.n)(phen)]
M(1): Hg(ll) , Mn(I1) ,Co(I1) , Ni(ll) , Cu(ll) , Zn(11) , Cd(II) .
A = Anthranilic acid = C;H/NO,
Phe = phenylalanine = CgH1;NO>
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I ntroduction :

Anthranilic acid is known to specific precursor of the alkolides skimmianine and
acordine. (1)
There have been many reports on the metal-anthranilate complexes along with the
structure of many oh these compounds . Some transition metal anthranilates have
capability for hydrogenation . (2,3) .

The new n-substituted anthranilic acid derivatives as potent anti inflammatory agents,
the structure of these compounds have been established by IR, IH-NMR . Spectroscopic
data and elemental analysis. (4)

During the recent years, there has been significant interest in the coordination chemistry
, the structural properties and thereactivity of metal complexes of amino acids. (5-9) .
Several amino acids nucleophilic side chains that coordinate to transition-metal ions .
there ions may be intrinsic parts of the proteins and may be required the protein’s
structureor function . (10-13) .

We report here the preparation structural analysis of the M(11) complexes of mixed
ligands (Anthranilic and phenylanine) .

Experimental
A: Reagents and instruments : Anthranilic acid and phenylalanine were purchased from
BDH .
All solutions and metal chloride were purchased from mer’ck and Fluka..

Electrical conductivity measurements of complexes were recorded at 25°C for 10
M solution of the samplein DMF using a PW (9526) digital conductivity .
Elemental (C.H.N) analyses were performed on (C.H. N) alanlyser model 1106 (carlo-
Erba) . Melting point were recorded by using stuart melting point apparatus.
The FT-IR spectra were recorded using pressed KBr pellets with fouirer transform
infrared spectrophometer Shimadzu 24.FT-IR-8300 .

The proposed molecular structure of the complexes were determinated by using chem
office 2000, 3DX prog .

B: General synthesis:

Potassium anthranilate (K*Anth") and potassium phanylalaninate (K* phe) prepared by
naturalization of Anthranilic acide (AnthH) [1Immol] and phenylalanine (pheH) [1mmol]
with Immol potassium hydroxidein water at 20°C respectively .

The complexes were prepared by addition (K*Anth) and (K'phe) to warm stirred
aqueous solution of the respective metal (I1) chloride in the stoichiometric ratio after
cooling of the solution pale pink well-shaped crystals of the cobalt compound , light green
crystals of the nickel compounds and colorless crystals of the Zn(ll) , Cd(Il) and
Hg(ll)were obtained . The compounds are soluble in water , the crystals were filtered ,
washed with acetone and dried at room temperature. (14) .
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Results and Discussion :

Physical properties and elemental analysis are presented in Table (1) . Formula
M (Anth_y) (phey) giving good agreement between the observed and the calculated values
by elemental analysis . All complexes dissolved in DMF solvent . The molar conductance
values of the complexesin DMF solvent in 10°3M at 298°K indicated Non-electrolyte . (15)

The electronic spectra:

The electronic specrta of all compounds (Ligands and complexes) are listed in
Table (2) . The spectrum of the free ligand (phey) in DMF solvent show ahigh intensity
band in wave length 271.5nm (36832.42 cm™) gnax (1574 |.mol ™ .cm™) assigned to (n—11*) .
(16) and freeligand (A.4) show a high intensity band in wave length in 271nm (36832 cm.
1) €max (1574 1.mol™.cm™) .
In the [Ni(phe) (A-R)] complexes the two bands at (482 and 332)nm are attributed to (d-
d) dectronic transition [*Ax(f) — T1(f)] and [*Ax(f) — 3T(f)] respectively suggesting a
square planer geometry about Nickel atom . (17) .
In the [Cu(phe)(A.14)] complex the two bands at (581 and 357)nm are assigned to [°Bi1—
’A,] and [?B1— °E] transitionsin a distorted square planer geometry . (14) .

Fourier-transform infrared spectra:

The assignment of some of the most characteristic FT-IR band of the complexes
are shown in Table (3) together with those of sodium phanylalalinate and sodium
anthranilate recorded for comparative purposes and facilitate the spectral analysis.
Absorption bands in the (509-570)cm™ region are considered to be due to metal-nitrogen
vibrations [18,19] whilst those occurring around (460-510)cm™ are thought to arise from
metal-oxygen vibration . (20,21) the sharp bands at (3325-330) cm™ are attributed to the
N-H stretching . (22) .

Nomenclatur e of prepared complexes :
Table (4) shows empirical formulaand nomenclature (IUPAC) with abbreviated .

Table (4) Nomenclature of prepared complexes

Complexes Nomenclature Abbreviation
Mn(C16H16N204) Anthranilatophenylal aninatoM anganese (11) Mn(A_)(phey)
Co(C16H16N204) AnthranilatophenylalaninatoCobalt (I1) Co(A_)(phey)
Ni(C16H16N204) AnthranilatophenylalaninatoNickel (11) Ni(A-y)(phey)
Cu(C16H16N204) Anthranilatophenylal aninatoCopper (11) Cu(A_y)(phey)
ZNn(C16H16N204) AnthranilatophenylalaninatoZinc (I1) Zn(A.y)(phey)
Cd(C16H16N204) Anthranilatophenylal aninatoCadmium (I1) Cd(A_)(phey)
Hg(C16H16N204) AnthranilatophenylaaninatoMercury (11) Hg(A_1)(phey)

Proposed molecular structure:

Studying complexes on bases of the above analysis , the existence of
tetracoor dinated [M (phey) (A)] , M(I1) =
A proposed models of the speciese were built with chem 3D (23) showsin Fig (1) .
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Fig (1) : The proposed structure of the complexes
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Table (1} The physical properties of the complexes

Elemcatal
Analygis
%C %H %N Malar
Compound Colour | MP.C® | Dec® condutivity
ASem em’ Mot!
I - -1 10°M in DMF
Cale. Found | Cale. | Found | Cale. | Found
C/HNQ, White | 137 - i - - - - 9.6
CaH i NO, White ) 272 - - - LT o . 28
..... Mn{CyH1N20,) | Pale-yellow - 225 5409 | 5466 | 434 | 456 | 789 | 78S 367
CoCigH1,N,0) piek - >350 | 5349 | 5399 { 449 | 458 | 780 | 790 3.5
Ni(C1gH;gN20q) | Light-green - >250 f 5353 | 5390 | 449 [ 496 | 780 | 790 3.55
| Cu(CyHiN:0y) | Darkegreon | - 235 5281 - 5299 | 443 ' 488 | 770 | 790 526
| n(C1eHN,04) White | - 205 5255 | 5263 | 441 . 470 [766 | 756 280
CA(C1H,6MN;04) White - >350 | 4656 | 4680 | 391 | 401 | 679 | 670 2,15
Hg(C1H16N,04) White - >3350 | 3837 | 3839 | 320 | 320 |'559 | 56l 153

M.P = melting point

** Dec. = Decomposition lenperature
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Table {2} : Electronic Spectra of the studied complexes and two ligands

=l -
. vicm . Assignment of the
Compounds A(nm ) wave _EEu_Eq Bt (Lol cm”') w..unm.._..:
T CHNO, 27 36832 T 15 =
CHUNO; ZLs 3683242 AN - SRS U 11
20661 19 1gand Fig
MniCyell1eN:04) 6 306748 1619 s -+ Ty
424 23584.9 198 Ay — °T)
Co(CysH1sN;04} 330 30303 1531 Ligand Figld
N . T aRd 20746 8 ) 12 -
i(C e H1N20y) h 11 01204 167 u....__..uﬁ - .r__u_S
o 581 VT 37 B — A
ColCieliNa09 | 357 280112 018 'Bi—'E
514 13 _
. 194355 Charpn iranster
Zn{Cy 35N 00) 312 30120 1328 E@Wﬁ Field
e /25 12121 o 20 Charge wansfor
Cd(CyobhigN20s) 23 300507 1584 Ligand Field
. 617 707 186 Charge transfer
i He(ColliN,04) 123 30959.7 1866 Ligand Field

C.T: charge transfer
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Table (3} : FT-IR spectral data of the Ligands and its compiexe:

]
Compound | (NH) (N-H) ? ¢ 9 M—N M-O
mpoun w(NH; B{(N= o -
W-C-Ohg | (-C-0dy | A~ C — O apny
CHNO; T380s | 3330vs T650s | 1400 i X .
CoHyyNO; 3410 m 33503 1560 vy 1420ms | B 140 - -
36 _
Mo(CigHN;0:) | 3436 mb wmwahw 1595 ms 1200vs 365 560 w
Co(CyeRieN0,) | 3060 ww_%ﬂm 1610 ms 1253 ms 370 570 510 w
..... 330 e - o .
CulCiN:0) | 4366 ms b 1598 m 1280 318 518 492 m
Ni(CigHigN204) | 4376 ns www.w e 1620 sh 1290 m 330 526 495 m
| Zn(CiHgN20y) | 3306m | 3335 ws 1600sh T80 320 1 536 460
CA(C1sHIN;04) | 3355m | 3325vs 1620 1287 345 572 360 |
Hg(C;H N0, | 3420 vs | 3370 ws 1620 s 1275 v4 345 500 7
ALY = ASYIOMETY Y = SYIHmeiry 5 = sharp vi = very sharp W= week ms = middle sharp mb = middie broad
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