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Abstract :-

This study included the preparation of the new Ligand 2-[(3-Carboxy-4-hydroxy phenyl)
azo]-4,5-diphenyl imidazole (CHPAI) by reacting adiazonium salt solution of amino compound
5- amino salicylic acide with 4,5-diphenyl imidazole in alkaline . eight complexes have been
prepared by reacting this ligand with the following ions [Mn(ll), Fe(ll), Co(Il), Ni(Il), Cu(Il)
,Zn (I1),Cd(IT) and Hg(IT)] .

Identify this ligand and complexes by C.H.N analysis to some of this complexes ,Uv-Visible
spectra and infrared spectra. Uv-Visible spectra shows solution in ethanol red shift showed in
Visible spectra of all complexes . The infrared spectra of them were also studied .They show
obvious changes with the ligand spectrum . New bands have been appeared which are not
existed in the ligand spectra this was due to the combination of the metal ions with the donating
atoms in the ligand .On the other hand ,other bands showed changes in the shape; position and
intensity which is an evidence that a process of coordination had happened between the studied
metal ions and the ligand. The conductivity measurements have shown non ionic characters of
all complexes in ethanol solution .The magnetic susceptibility of the metal ions was also
measured showing that the complexes of the [Mn(ll), Fe(ll) , Co(Il), Ni(Il) and Cu(II)] ions are
paramagnetic while the [Zn(Il), Cd(II) and Hg(II)] were diamagnetic.

From the above observations, the geometrical structure of all complexes was octahedral .
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Compound M.Wt Coluor M.P.°C Yield%

4,5-Diphenyl 220 White 229-230 75%
imidazole

( CHPAI) 384 Deep Orange 210 65%

[Mn (CHPAI), Cl;] 893.93 Brown 222 64%
[ Fe (CHPAI), Cl,] 894.84 Brown 298 68%
[ Co(CHPAI), Cl;] 897.90 Violet 200 60%
[ Ni (CHPAI), Cl,] 897.69 Brown 240 55%
[Cu (CHPAI), Cl;] 902.54 Deep Violet 140 59%
[Zn (CHPAI), Cl;] 904.40 Violet 160 60%
[ Cd (CHPAI); Cl,] 951.41 Brown 192 98%
[Hg(CHPAI), Cl,] 1039.59 Brown 220 63%
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[ Fe

[ (CHPALI), Cl;] + + + - + + + +
Co
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(CHPA')Z C|2] + + + - - - - +
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(CHPA|)2 Clg] + + + - - - - +
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(CHPA|)2 Clz] + + + - + - - -
[Cd

(CHPAI), Clg] + + + - = - - -
[Hg
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Complex A min Ethanol
s.mol™. cm?
[Mn (CHPALI); Cl;] 4.7
[ Fe (CHPAI), Cly] 7.6
[ Co(CHPALI), Cly] 8.0
[ Ni (CHPALI), Cly] 1.5
[Cu (CHPAI), Cl,] 15.6
[Zn (CHPALI); Cl,] 4.4
[Cd (CHPAI), Cl;] 4.7
[ Hg (CHPALI), Cl,] 2.8
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Complex Aq Am o K
[Mn (CHPAI), Cl;] | 0.042 | 0.036 | 0.142 5.275 x10™
[ Fe (CHPAI),Cl,] [ 0.055 [ 0.049 | 0.109 | 15.760 x10™
[ Co(CHPAI),Cl,] | 0.013 | 0.012 | 0.0769 | 65.990 x10™

[ Ni (CHPAI,Cl,] | 0.033 [ 0.032 | 0.030 2993.827
x10"°
[Cu (CHPAI),Cly] | 0.042 | 0.041 | 0.0238 | 7608.729 x10™

[Zn (CHPAI), Cl] | 0.060 | 0.056 | 0.066 | 132.059 x10™
[Cd (CHPAI);Cl;] | 0.023 | 0.022 | 0.043 | 699.817 x10"
[ Hg (CHPAI), Cl;] | 0.026 | 0.024 | 0.076 | 69.240 x10™
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Complex Viax (MM | Amax (cm ™) Assignment
462 21645 °A1—"Eg
[Mn (CHPAI); Cly] 320 31250 C.T.
245 40816 L.F.
[ Fe (CHPAI); Cl] 471 21231 °T, —Eg
527 18975 [(v1) “T19(F)>"T29(p)]
[ Co(CHPAL); Cl3] 297 33670 C.T.
263 38022 C.T.
[ Ni (CHPAI); Cl,] 507 19723 [(v1) 3Ax9(F) —°T2g(F)]
306 32679 C.T.
[Cu (CHPAI), Cly] 517 19342 ‘Eg — “T.g
269 37174 C.T.
[Zn (CHPALI), Cl,] 557 17953 Red shift
258 38759 C.T.
492 20325 Red shift
[Cd (CHPAL); Cl;] 315 31746 C.T.
245 40816 L.F.
222 45045 L.F.
[ Hg (CHPAI), Cl] 446 22421 Red shift
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Gl 82 )5 e Ao alaie Vi e jrdi A laa s Lagilades s (CHPAI) 2S00 o 5l 28] sa 2gaai a5 adl

i e @ sall g 5l g JSA 8o hall dgd Jalall ) ddaa e s ISl Galiaial) o e (ad i as 3 (1312
o glal) aline 8 Lgin L Ll yualinll o2 Cilaina (a0 A€l culafeall o oS8 A 3l gl pe SIS
L) G agag ) asbiill 1) Cusad) 3 gay g 2K Canda e Lolad Adliaa Ll s
LS Al aaalaall ) jial) e

La ysedas (Aol 23 55 saiy (C=N) bmadl 32l Galiaie¥) 4 jal dal ) (CHPAI) S0 s Callal & gl
A8 Hlie () DAY 138 Cares (s jmy s 53 5 o sall 8 MU gale M a3 daJall 038 Cile (1600-1599 cm™) sl aie
L Ayl Al L 50¥) ae Gl Aglee 3 (Ng) sl Adla 53055 500 (g a1 e 35 SN 7 50 3l
bl 8 (1450-1369 cm™) 252ms La ) seda s 1 (N=N) 3l adlall paliaia¥) dejal Ua gl 23 35 sai sl 3f Jaa gl
Aladl ) ey Lae Al cladeal) Calylal 3 sall g 500 5 SN 37U gale 71 juad e dall oda Ciile 38 5 Claieall
el LS | Gl Alany nilaial) e Adlall e 3agm) &y psall 55V de sanal (un gyl 33 g SV 7 53 3l
IS Gl yelal A Caglay 45 e e aa 35 sai v (C-N) 3_sadl 3ailal) (abliaia¥) 4 jal da) ) cilaizall ol
it el Jdll a3 g s ) Gl 3a (769,696 cm ™) claz il vie 303 4 8 (5 ,AY) 5 Adan sie Laalaa) sliad) e s
2S5 Gt jal) (pila 3085 JSE By (sl Jaaly o] ALK Laghlaina Cilplaly Ciuall 138 43 jlie die 5 dudlaiall e Adlally
alaaial o 3a Cilainall apen Cilgdal < jedal ged) Hally dieal) 4 3180 b ¥ 5 SIS Gy i) g ) Cila) HY) 528
em’) gl vie paliaial o ja (M ALRYL U (M-N) 3mad dalluia¥) a3l ) 2525 (497-400 cm™) sl aie
v (M-CI) 5 a3 ki) 25l W 3523 (341-315
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Compound v(N-H) v(O-H) v(C=N) v(N=N) v(C-N) v(M-N) v(M-CI)
4,5-diphenyl imidazole 3(40)0 / 1600 (s) / 1050 (m) / /
m
( CHPAI) 3400(w) | 3200(br.) [ 1597 (m) 1452(w) | 1040(m) / /
[Mn (CHPAI), Cl,] 3400 (w) | 3200 (m) | 1600 (m) [ 1369 (w) [ 1072(m) [ 408(w) 316 (W)
[ Fe (CHPAI), Cl,] 3417(w) | 3220 (m) | 1600 (m) [ 1448 (w) [ 1060(w) [ 400 (w) 316 (W)
[ Co(CHPAI), Cl,] 3400 (W) | 3203 (m) | 1600 (m) 1450(w) [ 1050(w) | 400 (w) 322 (W)
[ Ni (CHPALI), Cl,] 3406 (w) | 3200 (m) [ 1599 (m) [ 1446 (w) [ 1076(w) [ 400 (w) 329 (W)
[Cu (CHPAI), Cl,] 3400 (w) [ 3200 (m) | 1600 (m) 1440(w) | 1078(w) [ 400(w) 341 (W)
[Zn (CHPAI), Cl,] 3406 (W) | 3220 (m) | 1600 (m) [ 1450 (w) [ 1074 (m) [ 497 (w) 335 (W)
[ Cd (CHPAI), Cl;] 3400(w) | 3220 (m) | 1599 (m) 1442(w) | 1068 (m) [ 499 (w) 315 (W)
[Hg(CHPALI), Cl,] 3400(w) [ 3200 (m) [ 1599 (m) | 1446 (w) [ 1072 (m) [ 400 (w) 318 (W)
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[ Hg (CHPAI), Cl,]%ixall o) jaal) ciati dad¥) Cih : (26) J8&

il G841 agl) Jdasl) ¢ GG
die 5 (7) Jsaal) A Al jall s2a qusaéﬁi A8 5 4lall 3 pasall Colateall (amy g SIS Gl S Al 038 Caddi
A sall il Ania 2S5 Laa Lagiy oSl o\l P\J(M:..O#V'Q#%M\&@"ww.. 3 \r-,,.él\i_a)u,a

(S - 8) (e Ailmall
A)aiaa (any g MIGH (C H.N) abinll g8 agl) Julail) ailds 3 (7) Jgaa

C% H% N%

Compound (6B | (o) | (e
(el=) (=) (=)
( CHPAI) 68.72) | (4.42) | (14.58)
(68.41) | (4.05 | (14.31)

[Mn (CHPAI), Cl,] / / /

[ Fe (CHPAI), Cly] / / /

[ Co(CHPAI), Cl,] / / /
[ Ni (CHPAI), Cl,] (58.81) | (3.56) | (12.47)
(58.79) | (325 | (12.41)

[Cu (CHPAI), Cl,] / / /
[Zn (CHPAI), Cl] (58.38) | (335 | (12:38)
(5827) | (3.25) | (12.29)

[ Cd (CHPALI), Cl,] / / /
[Hg(CHPAI), Cl,] (50.78) | (3.07) | (10.77)
(50.66) | (3.01) | (10.68)

dpulaliieal) cilud ) 2 My

Ul e claslas aad B39 2 500 Glatadl de ) @l oS) 8l Gand 55 8 Mlala ™ g0 A salaliadl cobulall
e i | adaal) o g€ 8 el Laall g 3 G 50 8 el il g IV axe (e Sl s IV i il 5 dgaashl
bl g IV oyl Alls 8 jae gy Sl 00 B3 sl <l 5 1Y)
w\.\ug\ﬂ\ @M B¢ Aall (298) 3 3;‘)3 e B‘)A.AMM Cfada a_\.\.n:\.kl.\mj\ Aoulaal) Giluld BN (ﬁ
ol s g ¢ (JUSaly al 55 ) Jshandl alasinly 4 game DU 53l 5 451800 il 5015 4y gamal) iy 3l 8 AN
s Ay ¥l iy e (Effective Magnetic Moment) Jlxdll  usklizal)

Xm=Xgx M.wt......... (1)
XA=Xm-D............ 2)
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Saall sl o8l = Mawit
ALY sall dpuliadl = Xm
Lpulalizaylall st Jelas = D
LA dpulaaldl = XA
M\EJ\);“&;)J:T
(Csiliaa ) 5) (omnhliaall o 3all 38 5= B.M.

SN () sl e o) Ao 52 g e g A S ) e (CHPAI 3K il Aol 5l s iy 30
] Al ) Aablse 3 g 5 pde 5 83 e L5 SN dised 3 g ) = g g0 oy Laa (B.M5.96) Lo o o 5o elliay
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8 panal) ciltinall Lpsdalinall 4y Lnall ad a9y 2 (8) Joia

Complex Meft

[Mn (CHPALI);, Cl,] 5.96
[ Fe (CHPAI), Cly] 4.91
[ Co(CHPALI), Cl,] 4.92

[ Ni (CHPALI), Cl] 2.94
[Cu (CHPAL), Cl,] 1.74
[Zn (CHPALI), Cl;] Dia

[Cd (CHPAL), Cl,] Dia
[ Hg (CHPAL); Cly] Dia

Cilabaall da yibal) 4 3l Asall

Lo e alaie Yl g ada Wind ja 85 ycasall Aol ciladeall "al 5 S3all dpadiiall cululdl) cillasa ) "ol
Al 2 L Flaay) L€y Ay 3l s oY) e Adali ) S 5 2 8 dalial) Sulsill a8 g0 Jsa i) 3o )5
Ao gana (g i 80 Leally g 3o A8t Cm g yiil) 53 WY 5l (yfiam) 5 ()3 IS (e il 3) ¢ pud) A SIS
. 5 siiase Apusled & 8 RS il 0y K (53080 ) Y1 e LS VL S LS 5 5 sS3al) ilal) (e sapedl g susnll 5 3Y)
Al JSE o) s Lt de ) @l Qa5 dul jall g ga calaBeall da yiall drpaall poa g LiSay a2 e S (4
Gl a8l 50 JAUA (e MUSHHIL G ¥ cadasi ) 3) ¢« Octahedral ¢ shd) (Slad 58 5 uaaall Clalzall jeal & 55l
LaS ¢ a1 3, Ll Guliill a8l gay 2 5 510 U gyl Jai 5l Cpa b 2 shanadl Jlad JS) 5208 Gl lal g "l Le) L)
(27) S8 a5

COOH

SN OH

HOOC Cl

M=Mn, Fe, Co. Ni, Cu, Zn, Cd, Hg

i dhnall ¢ jikall il JEAN ; (27) JSa
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H COOH
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