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Preparation and characterization one new azo compound and
complexes with metal ions (Hg*“and Cd**,Zn**,Cu**,Ni*?,Co*?,
Fe+2,Mn+2)
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Abstract

The aim of work is the synthesis and characterization of the new Ligand 2-[(4-carboxy
methylene phenyl ) azo ]-4,5-diphenyl imidazole (CMPAI) . and eight chelate complexes of its
Ligand with (Mn*?, Fe*?, Co*™?, Ni*2, Cu*?,zn*?,Cd* and Hg*?) .The structure of all complexes were
deduced according to the mole ratio method .The ratio of metal : ligand (M:L) obtained (1:2) and
stability constant has been founded by technique above named. All compounds have been
characterized by spectroscopic  methods [FT.IR.,UV-Vis] and molar conductivity
measurements.(UV-Vis) absorption spectra showed bathochromic shift compared with that of free
ligand . The FT.IR. spectra of these complexes showed some change in the bands and density
compared with that of free ligand .Conductivity measurements have showed all complexes non-

electrolyte. From the above data the proposed geometry around all ions with ligand is Octahedral.
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Compound Coluor M.P &C
4,5-diphenyl white 229-230
imidazole

(CMPAI) orange 179-180
[Mn (CMPAL), Cly] orange 180
[ Fe (CMPAI), Cl,] Brown 209
[ Co(CMPAL), Cly] yellow 219
[ Ni (CMPAI), Cl,] orange 191
[Cu (CMPAI), ICl, Brown 180
[Zn (CMPAL), Cly] orange 198
[ Cd (CMPAI), Cl,] orange 170
[Hg(CMPAI), Cl;] yellow 209
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Compound DMSO | DMF | EtOH | Water | Benzene | CCls | Hexane | Ether

(CMPAI) + + + + + + = =
[Mn (CMPAL), Cl;] + - - - + + +
[ Fe (CMPAI), Cl;] + + + - + + +
[ Co(CMPAI), Cl;] + + + - + + = +
[ Ni (CMPAI), Cl;] + + + - + = = +
[Cu (CMPAI), ICl, + + + - + + + +
[Zn (CMPAI), Cl;] + + + - + + + +
[ Cd (CMPAI), Cl;] + + + - + + + +
[Hg(CMPAI), Cl] + + + - + + + +
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(Molar Conductivity) AN sl Llua i) -3.3
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Compound Conductivityp s /cm
4,5-diphenyl imidazole /

(CMPAI) 2.8
[Mn (CMPAI), Cly] 1.0
[ Fe (CMPAI), Cl,] 0.9
[ Co(CMPAI), Cl,] 1.1
[ Ni (CMPALI), Cl,] 0.9
[Cu (CMPAI), ICl, 26.1
[Zn (CMPAI), Cl;] 0.7
[ Cd (CMPAI), Cly] 1.5
[Hg(CMPAI), Cl;] 1.7

87



2011/ (2le / JsY) danll - adil) Alaall — dualal) oD S daala Aas

5 panall Cifsival) 4y 38T puni 4,3

il 5 e Lgile ) i) aeilil) aaall 4 il Aapaall 48 e ) 3585 a5 3l alS A Cluad s (350 G e
(Molar-Ratio Method) 4! sall cosill 48 Hla (3 dal) 028 (e Al il Saall Jallaal 48 yall duasiial] (3 58 222y
Sl 13 8 cadiel A I(Yao June) gsss s cnallal) 08 (e el
Arnliia s 3yl Yo 380 yig o 3 0 900 Al s 38 5 (e g it Al dillaall o Al jpuzaati 43 Hhal) 38 el
Ninal) J8 (e plaiD Galiaial e fsdie Joany g3 2 sall Jhall die Jallaall (A) Galiaio¥) (uld laaey 2 2S00 2l
(18 )pan o1 3Nl (5 s ean o) WIS aliaial saie Chaay Y 5 peilil)
(1:2) (o Aol al) 2@ 2 5 yualinll aaad s Lgmsan Culadeall 4 gall dil) ClS G Al A8 A58Y) JWSEY) e 53

(M/L) 3 2y
0.2 -
0.15 - Py *
.01
v
2
0.05
0 T T T T T T T 1
0 0.5 1 1.5 2 2.5 3 3.5 4
cLcMm
Mn(CMPAL) siaal 438 gall dpeadll 3(1) JS&)
0.3 -
0.25 - P S A
0.2
g 0.15 -
a 0.1 -
0.05 -
0 . . . v _ . . . .
0 0.5 1 1.5 2 2.5 3 3.5 4
cL/CM

Fe(CMPAL) fixal &y sall &peadll 2(2) JS&)

88



2011/ (2le / JsY) danll - adil) Alaall — dualal) oD S daala Aas

Abs.

0.25
0.2
0.15
0.1
0.05

CcL/CM

3.5

CO(CMPAL) Siaal 43 gall 4l £(3) JSil)

Abs.

0.45
0.35
0.25

0.2
0.15

Wk

e
o
oG=

0.5 1 1.5 2 2.5 3
CL/CM

3.5

Ni(CMPAI)  aal 4l gall dyeadll 1(4) JS&0

Abs.

e_e_eo_@
oPafPnPu?
COMRANGWOR

0.5 1 1.5 2 2.5 3

CL/CM

3.5

CU(CMPAL) diaal 438 gal) dpdl) 1(5) Joil)

Abs.

0.5 1 1.5 2 2.5 3
CL/CM

ZN(CMPAI) diaal 431 gal) dadl) 1(6) JSl

89




2011/ (2le / JsY) danll - adil) Alaall — dualal) oD S daala Aas

Abs.
oo _seoe

cooefPamaa®

0 0.5 1 1.5 2 2.5 3 3.5 4

CL/CM

Cd(CMPAL) sinal 48 gal) 4} 1(7) JS&l)

0.25

0.2

0.15

0.1

0.05
o - T T T v T T T

0 0.5 1 1.5 2 2.5 3 3.5 4

CL/CM

Abs.

HY(CMPAL) a4 gall danal) 3(8) Js

5 puaaall cifdieal! 4y o) i) ol il *
Y Al om0l gal) Canail) A3yl e alaie YU colabaall A ) il il A s

M2+ 2L —0 5 ML,

aC 2aC (l-a)c
[ML]
.......................................... (1) ;
[M+2] [L] ) Cua
SOl oY) s M2
S 8 L

f ) JSEIL (1) Aalaal) (iS5 ¢ sSiall dinall (5 Y sall 38 i) (C) s SSa A s () ilS 1)
(1-a) C

ac( 2ac)’

90



2011/ 2le / S dandl - il alaall — dualal) ¢34 S daala dlaa

4_\33!\ 43Nl ua(a) Al Gl Sans

ol s

oabaiol o b vie Ml (aliaial Ay 58S A die SExall pabaial Ag

Bpanall cladrall j)Eiud) ol ald cpu :(4) é) Jea

Compound As Am a K
[Mn (CMPAI), Cl,] 0.15 0.173 0.132 7.28 x10°
[ Fe (CMPAI), Cl,] 0.24 0.27 0.111 12.5 x10°
[ Co(CMPAI), Cl,] 0.21 0.23 0.086 32.9 x10°
[ Ni (CMPAI), Cl,] 0.31 0.33 0.060 94.1 x10°
[Cu (CMPAI), ]Cl, 0.338 0.35 0.034 63.9 x10°
[Zn (CMPAL), Cl;] 0.21 0.229 0.082 46.2 x10°
[ Cd (CMPAI), Cly] 0.175 0.19 0.105 66.7 x10°

[Hg(CMPAL), Cl,] 0.18 0.20 0.1 22.9 x10°
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8 yanall Alfaina g MM ), o (M) a g 1 (5)J 9

Complex Amax (NM) | Amax(cm ™) Assignment
[Mn (CMPAI), Cl,] 426 23474 ‘Eg — "Ayg
293 34129 C.T.
[ Fe (CMPAI), Cl,] 462 21645 = NG Y
[ Co(CMPAI), Cl;] 464 21551 “Tig (F) y T19(P)
293 34129 C.T.
[ Ni (CMPAI), Cl] 478 20020 [PAg(F) —» “Tug(p)
[Cu (CMPAI), ICl, 464 21551 ‘Eg —»°T9(p)
431 23201 Red shift
[Zn (CMPAI), Cl] 294 34013 CT.
194 51546 L.F.
[ Cd (CMPAI), Cl,] 465 21505 Red shift
296 33783 C.T.
[Hg(CMPAL), Cl,] 429 23310 Red shift
294 34013 C.T.
[ Hg (CHPALI), Cl,] 446 22421 Red shift
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L2y (N=N) Y 2525 "am (1510-1400)
(C- @5 5291 31 50 ) Liagf 3525 ans (1000-800) 5 "ass (1200-1100) cs2all (pania Gl gl o 5all ld Gl ) diliza)
sl die Aadl gl A el W, salil) ddee dayti 3ol &8 gall A3 S ) yaad (e p sl eda Ciile 5 v(C-N) 5 N=N-C)
Il 5 may e G 1385 55 Ao sane cpns i 305 M YD O Gl Gigaa ) e 68 T (800-400)
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il dadY) cigha b dagall aJall (e 230 gida g9 (4)Jge)

Compound v(N-H) v(C-H) v(C=N) v(N=N) v(C-N) v(M-N) v(M-CI)
Aromatic

(CMPALI) 3400 (w) | 3050 (m) 1590 (m) 1456 (m) | 1271 (m) / /
[Mn (CMPALI), Cl;] | 3400 (w) | 3051 (w) 1600 (m) 1462 (m) | 1270 (w) | 434 (w) 240 (s)
[ Fe (CMPAI), Cl,] | 3455 (w) | 3063 (w) 1600 (m) 1508(w) | 1270 (w) | 443 (w) 220 (w)
[ Co(CMPAI), Cl,] | 3400 (w) | 3050 (m) | 1599 (m) 1450(w) | 1280 (w) | 459 (w) 240 (w)
[Ni (CMPAI), Cl,] | 3420 (w) | 3059 (w) | 1600 (w) | 1452(m) | 1270 (w) | 440 (w) | 270 (m)
[Cu (CMPAI),]Cl, | 3450 (w) | 3050 (w) 1595 (W) 1452 (w) | 1280 (w) | 400 (w) 249 (w)
[Zn (CMPAI), Cl;] | 3440 (w) | 3070 (w) 1600 (w) 1454 (w) | 1280 (w) | 400 (w) 264 (s)
[ Cd (CMPAI), Cl;] | 3450 (w) | 3050 (w) 1595 (w) 1462 (w) / 437(w) 258 (m)
[Hg(CMPAI), Cl,] | 3450 (w) | 3066 (w) 1600(m) 1429 (w) | 1276 (m) | 420 (w) 260 (s)

broad: bro. weak : (w) , middle: (m), strong :(s)
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M=Mn, Fe, Co. Ni, Cu, Zn, Cd, Hg
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