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. 'Sobme Metal Complexes"of Behioihl‘"ivderle‘aminopheriol and ...

" Abstract

Several complexes of general formula [MHzLCl]C and K[MLCI] g

" (where M= Co Ni, Cu; H,L and L the neutral and dibasic forms of the

Schiff base ligands ‘the benzomhdene -m-aminophenol (BAP) and
benzoilidene-o- ammobenzow acid (BAB) were prepared by the reaction-
of the metal chlor1de w1th the hgands in both neutlal and basw media,

respectwely o : i : : :
The ligands were obtamed by the condensatlon of benzom with
 m-aminophenol or o-aminobenzoic acid. The complexes were studies by
means of chemical, physical and spectral methods. These studies were
revealed that the ligands act as neutral tridentate and dibasic tridentate in
neutral and basic med1um respectlvely All complexes were found ionic
©of 1:1 W1th tetrahedral structure ’

Introductlon ,

- Metal complexes provide the active sites of many enzymes, such as

the heme-iron containng group in catalase, peroxidase and cyto

e chrimeoxidase, vitamin B, which contains cobalt in dozen enzymes [1,2]

~and zinc containg group in carboxypiptidase A [3-6]. In this enzyme the
metal is coordinated approximately tetrahedrally to two nitrogen atoms
and an oxygen atom from three amino acids in the protein chain [7]. The
fourth coordination site is free or is probably a loosely bound water
molecule at this position when the enzyme is not engaged in active

catalysis.
In continous with to p.revious work on metal complexes with BAP

ligand [8] in which 1:2 metal to ligand ratio was obtained with an
- octahedral geometry such complexes leak the mobile ligand such as CI’
ion or H,O molecule which is very important in the reaction of the active

site of the enzyme. So in the present work we choose metal ions other
than Zn(Il) which are Co(II), Ni(II) and Cu(II) with another ligand BAB
in addition to BAP to obtain tridentate ligands of N, O, O, donor atoms
which provide three coordination sites, wherease the fourth site is
occupied by chloride ion. Spectral and magnetic studies were performed
for such complexes. :

) xperlmental

- The ligands were: prepared by condensatlon of an equlmolar" ‘

quantities of benzoin with i-aminophenol [8] and o-aminobenzoic acid
in ethanolic medium. The mixture was refluxed for about two hours and
on cooling the ligands were precipitated then ﬁltered off washed with
~cold ethanol and dried.
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Preparatlon of the complexes | . - ~
~ Two procedures were adopted for preparatlon of the complexes In
the first one an excess amount of the ligand dissolved in minimum
amount of the ethanol was added slowly to an ethanolic solution of the
‘metal salt (always 0.01 mol d1ssolved in 25 ml of ethanol was used). The
mixture was then refluxed for about 3-4 hours and then cooled.
The precipitated complexes were filtered off washed with ethanol and

dried. In the second method 0.IN potassium hydroxide solution was

- added to the mixture of the metal salt and the ligand until complete
- precipitation at pH 8.5-9. The separated complexes were ﬁltered off
washed w1th ethanol and dr1ed

N Physncal and spectral measurements
The ligands and their complexes were analyzed for carbon
hydrogen and nitrogen using 1106 CE microanalyser. Molar
; conductances ‘were carried out for 10°M solution in dimethylsulfoxide
(DMSO) using an electric conductmty measuring device model LF-42.
Magnetlc susceptibility measurements were performed on Burker BM6
'mstrument The infrared absorption spectra were recorded on Perkin-
Elmer SP.1 lOO spectrophotometer using KBr disc techmques in the range
(200 4000 cm™"). The elctronic spectra of the complexes in 10°M DMSO
~ solutlon were rec01ded Shimadzu Uv-160 spectrophotometer

Results and Dlscussmn

Ty of cohalt ninkal nd canner T anmnlavaa
1WO L)’IJDD o1 cooait \u}, IHICKC] \u} ana LCOUpPLI \u} uuuxl.ucAca

were prepared by the reaction of their chloride salts with the Schiff base
ligands the benzoinlidene-m-aminophenol and the benzoinelidine
o-aminobenzoic acid in both neutral and alkaline media accoring to the
following equations. _ _
MCl; + LHy ——— [MLH,CI|CI _ .. Typel
MCl, + LH, + 2KOH— K[MLCI] + KCI + 2H,0 ... Type Il
~ As indicated in the above equations cationic (Type I) and anionic
(Type II) species were obtained from neutral and alkaline solutions
respectively. The analytical data of the ligands and their complexes
~ (Table 1) are in a good agreement with the given formulae indicating that
the all complexes contain 1:1 metal to ligand ratio. The complexes are air
stable at room temperature but some of them decompose between 100-
~199°. Both types of the complexes are soluble in dimethylsulfoxide and
e the1r molar conductance in this solvent mdlcate 1:1 for both types I and

"I (Table 1).

: The coordinatiori'Sites of the ligand were suggested as a result of
the comparison of the 1nfrared absorption spectra of the ligand and its
complexes (Table II) |
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~ For the complexes formed in neutral medlum showed bands due to
: 'stretchmg vibration of OH groups at 3280-3320 cm’ indicate
- coordination through phenollc hydroxide without deprotonatlon since

these bands located in the free ligands at 3356 and 3362 cm’', which is

supported with the blue shift at v(C-O) at 1299-1326 in complexes'

compared with those in at 1282, 1292 for BAB and BAP free ligands

respectively [9]. In addition for the complexes obtained of BAB ligand,

the band due to carbonyl group located in the free ligand at about
1680 cm™ shifted to lower frequency in complexes by about 30 cm’

“As well as the azomethme band showed negative shift which located '
between 1610-1630 cm™ compared with the same band at the ligands at

1635 and 1629 for BAB and BAP respectively. On the other hand for the
complexes formed in basic medium, deprotonation was observed for
phenolic groups and for carboxylic group, since the ir bands for the
former groups disappeaied from the spectra of the complexes, while the
carboxylate anion COO™ band appeared at about 1420-1430 cm™ [10]. In
these complexes similar shift (as above) was observed in the azomethine
band, thus, in basic medium the ligands acted as dibasic tridentate. In the
ir spectra of both types of complexes two new bands were observed at
350-452 cm™ and attributed to V(M-N), V(M-0O) and V(M-CI) stretching
vibration, respectively. This represent a further evidence for the
coordination of the ligands through both azomethine nitr ogen and oxygen
atoms [11].

The magnetic susceptibility for the complexes indicating that they are
paramagnetic and their magnetic moments (Table 1) were related to
tetrahedral structure [12], which confirmed by the electronic spectra of
the complexes which gave bands (Table 1) that assigned to tetrahedral

geometry for cobalt (II) complexes since v; and v, bands were not
observed for these complexes, while three bands were appeared for nickel
complexes indicating the formation of an octahedral nickel (II),

complexes, due the coordination of two molecules of dimethylsulfoxide

while in solid state gives the value of tetrahedral geometry [13]. On the
other hand tetrahedral structure was suggested for copper (II) complexes,

since it is the most probable one as indicated from the band positions.

[14] .

From the above discussion, it was indicated that the ligands form
two types of complexes cationic and anionic in neutral and alkaline media
respectively, as well as 1:1 metal to ligand ratio was obtained, in addition
to that a mobile ligand (CI" ion) is protected which is very important in
the reaction of the complexes.
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Table 1. Some physical and m,“omoqm,_ data of the complexes

Analysis % found (cal) Am E%:,c&o Spectra A_;
OcEVo,_EQ Colour M.P. % ‘ Herr DMSO the no.Ew_onm (em™)
| C H N M c___maw_a | v; | V3
| em |
BAP* Paleyellow | 89 | 72.5 | 79.4(792) | 529 (5.15) | 4.63 (4.49)
~ BAB** | Paleyellow | 102 | 60.9 | 79.3(76.2) | 4.84 (4.69) | 4.24 (4.16)
[Co(BAP)CIICI | Brown | 169%** | 442 | 55.5(55.6) | 3.70 (3.63) | 3.24 G.19) | 400 | 325 12400
[Co(BAB)CIICI | Chocolate | 161 | 50.5 | 54.7 (54.6) | 3.47 (3.36) | 3.04 (3.01) | '3.94 | 285 12360
Ni(BAP)CIICI | Gray 121 | 79.1 | 55.5(55.3) | 3.70 (3.66) | 324 3.19) | 410 | 356
Ni(BAB)CIICI | Gray 150 | 605 | 548 (54.7) | 3.48 (3.46) | 3.04(3.02) | 409 | 383 | 10580 | 13875 | 22010
[CuBAP)CIICI | Dark brown | 132 | 302 | 54.9 (34.7) | 3.66 (3.65) | 320 (3.10) | 1.97 | 309 14000
[ TCu(BAB)CIICI | Dark brown | 182°FF | 25.1 | 542 (34.0) | 3.44 (3.42) | 3.01 (2.99) | 203 | 362 1552
K[Co(BAPYC] | Brown 175 | 315 | 553 (55.0) | 323 (3.26) | 323 (321) | 408 | 347
K[Co(BAB)CI] Blue 142 | 60.0 | 54.6 (54.3) | 3.03(3.00) | 3.03(3.05) | 395 | 33.0 13297
K[Ni(BAP)CI] Green | 199%** | 422 | 55.4 (55.6) | 3.23 (3.20) | 3.23 (3.13) | 417 | 32.0 12690
K[Ni(BAB)CI] Green | 110%** | 52.0 | 54.6 (54.8) | 3.03 (3.05) | 3.03 3.01) | 420 | 422 15527
K[Cu(BAP)CI] | Petroleum | 120 | 626 | 547 (343) | 3.19(3.16) | 3.19G21) | 190 | 402 14653
K[Cu(BAB)C]] Green 162 | 27.9 | 54.0(53.8) | 3.00 (2.98) | 3.00(3.20) | 1.86 | 372

*** Decomposition
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~ Table (II): Important Hﬁ_mwoﬁw& bands (cm™) for BAP and BAB ligands and their complexes of nuetral and |

alkaline mediums

- Compound

CAZ-,ZV

v(C=0)

o(0-H) o(C-0) o(C=N) T o(M-0) o(M-Cl)
E BAP 3356 1292 1629 |
e "BAB 3362 1282 1635 1680
£ [CoBAPICIICI | 3315 1310 1620 410 450 350
£ [Co(BAB)CIICI | 3320 1300 1625 420 452 360 1652
m | MNi(BAP)CIICL | 3310 1299 1610 430 440
8 [Ni(BAB)CIICI | 3280 1320 1630 425 450 370 1650
m | [Cu(BAP)CIICI | 3300 1326 1620 410 435
- [Cu(BAB)CI]CI 3295 1300 1610 425 450 380 1655
M [ K[Co(BAP)CI] - 1320 1615 420 452 385
3 K[Co(BAB)CI] : 1315 1620 430 445 390 1425
2 K[Ni(BAP)CI] i 1322 1615 410 450 370
m K{Ni(BAB)CI] : 310 1610 430 450 380 1430
=l K[Cu(BAP)CI] : 1299 1610 420 452 370
Sl [Kicumascn - 1300 1620 21 445 350 1420
ﬂ\Ou ;
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Fig. 1. The most probable structure of the complexes




