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INTRODUCTION

Literature Survey on Metal Complexes of Imidazole and Itas
Ago Derivatiwves:

leandri et al (0 studied the ultraviolet sbsorption
spectra of imidazole, and sBome of ita derivatives. The
spectra were discussed in the light of the theory of loca-
lized chromophoric groups, snd the essential chromophores
were characterized in relstion to their primery sbaorption
bende. The authors concluded that the absorption of
imidazole and methylimidszole in the region of 200 - 202 nm
was attributed to "cyclic" excitation, that is, & transition
which involves the passage from & symmetrical compoupd
gtructurally covalent to one which is antisymmetrical and
pelar. In the case of the nitrobenzimidsazcles, the tendency
of the spectra towards lower frequencies (300 nm region) wae
attributed to chromophoric nitrobenzencid group and the
differences in the sbsorption bands of the derivatives with
& -NO, group in the 4, 7-, 5-, and 6-position were attri-
buted to the particular effect resulting from the substitu=
tion. Purthermore, conclusions were presented with regerds
to inductive, mesomeric, and steric effects of the various

substituents.

Lukton(e) investigated the ir-spectra (2600-3500 and
1600-1800 cm™') of acetylhistamine (I), methyldihydrourocanate
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(I1), end 1,4-methylhistamine in CEGl3 solutions. He had
indicated that the presence of bands at 29%67(s), 2878(w),

and 3007(vw) cn?

plue the abaence of & strong-bonded XH
band show that (II} does not contain a H-bond. Furthermore,
acetylhistamine forms an internally-bonded ring. In addi-
tion, it was deduced that two forms are possible; a
6-nembered ring by an {amide) NH---N (ring) bond or an

8-membered ring by a {ring) NE---0 (carbonyl) bond.

Busgo snd Roselli(i) pointed out that the dissociatien
of 2,4,5-Triphenyliimidazole in methancl was induced by
eddition of sodium methoxide. Apparent molar sbsorptivities
{ ¢€) of the anion were determined at various methoxide
concentration (C) and pEK = 13.8%, was calculated by pletting
¢ versus ¢~1. Fluorescent emission in elkaline metheanol,
at varioué pH, showed that disscciation occurs in the ground

state sand not in excited etate.

S8akainc and Kakisawa(4) noeticed that the longest wave-
lepgth electronic abporption band of 2-sryl-i4,5-diphenyl-
imidezoles (e.g. I through IV) exhibited & bathochromic
ghift whsen more electron-attractive substituents were

introduced in 2-Ph group.
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(IV)
KEalman and coworkers(E) indicated that the feirly plansar

imidazole ring reveals an elmost localised double bond
(1.308 {3) A) between C(2) and F(3) in mccord with position
of the tautomeric proton, located unembiguosuly in the

neighborhood of N(1).

Edsall et al(s), showed marked changes in the absorpt-

ion spectra of imidazole when it forms complexes with Cu(II).
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" Also, investigeticn of the absorption spectra of Cu{ll)-
higtidine complexes indicated that the imidezole reeidues

of hietidine were involved in the linkages formed.

Karkins et al (7 atudied the ir spectra for a series
of metal cheletes of 2-(2-pyridyl) and 2—(2-hydrox3phenyl)
derivativesa of benzimidszole, imidazoline, benzoxazole, and
benzthiazele. They found thet the coordination of reagent
with & metel ion decreases the N-H streching frequency. Thia
wag explained ir terms of resonance structure. Evidence was
given for sn intramcleculsr chelate structure in 2—(2-hydroxy-

phenyl)benzimidazole.

(8)

Leberman and Rabin studied the titration curves of
3-methylhistamine-~di-HCl in the absence and presence of one
mocle and one-half, respectively of Guclz. They showed that
an additionel acid ionization occcurs from the 1:1, but not
frem 2:1, Cu{II) complex. This behaviour was similar to
that of histamine and supporta the earlier hypothesis that
the additional acid ionization occurs from a watef nclécule
coordinated to the 1:1 complex and from the H of the
imidazole K. The eguilibrium constente for the inter-

actions between the 3-methylhistamine and Cu(II) were not

very different from those for histemine.

Hatem-ﬂhampyig) found that, in aquecus sclution,

within a certain rsnge of concentration, HiClE reacta with
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" imidazocle to form a soluble complex. However, when Hi(ﬂﬂ)a
was treated with an agueous solution of imidazole, a ysllow-
brown inzcluble complex was formed. The complex appsared to

coptain 2 moles of imidezoles to one Ni atom.

Terlon et a1{"®) found that CoCl, and imidasole in solu-
tion, yielded [?a{lﬁﬁ)é}clz and Go(Im)2 complexes; where ImH
ie imidazole. In the former, the imidazole molecule was
linked to Go(II) through one of the atoms of N while in the
latter the linkage was thrnugh two atoms of N.

Schneider and Schaag(11) determined the basicity
constants of 3-methylhistidine (I), 1-benzylhistinamide (II),
and 2-imidazolylalnine (III)}, 3-pyrazolylalanine (IV), and
3~-triazolylalanine (V), aa well as the atebility constants
of their Zn(II}, Co{II), snd Ni({II} complexes by potentio-
metric titration and compsred with the correspording wvalues
for histidine (VI). The stadbility of the complexes waa
found to decresse in the order (VI) > (III)X>» (IV)> (IX).
Furthermore it was found thet compound (V) forms 1:1 comp-
Jexes with participation of the imino proton. #4~Imidaszolyl-
acetic acld (VII) and 2-~pyridylacetic acid, which form G-ring
chelates had lower complex congtante than 4-imidazolyl-
carboxylic acid (VIII) and o¢ -picolinic mcid, which form

S5~ring chelates.
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Relations between stability and ring size of the chelate
were discussed(12), and the acidity constents and complex
constants of 1:1 complexes of Cul(IIl), Ni(II), and Zn(II) with
scme imidagole derivatives were determined by acld~base titra-
tion. It was indicated that only 1:1 and 1:2 (metal : ligand)

complexes were formed.

The stepwise formation constants pK 1-6 of Ni{II), Co{II)
and pK 1-4 of Cu(II) ions with imidazole were determined
potentiometrically at 10 - 50°$13), It was found that the
formation constants follow the sequence Cu{II)> Ni(II)> Co(II)
DFe(II)> Mn(II).

The -4 H and -AS8 for complex formation reactions were
calculated and discussed in terms of electronic orﬁitals of
transition metale &nd nature of N-atom donor in the imidazole
molecule. On the other hand, potentiometric titrations of
E}u(ﬁecﬂ}q:l0104 'with imidazole (I), histsmine (II), carnosine
(III), glycylhistidine (IV), histidylhistidine (V) revesled =
the formation of Cu(l)} cbmplexes(14). All five ligands gave
the monodentete complex, Cul. Moreover, ligsnds (1), (II),
and (III) form Cul, with coordination at imine N.

The ir spectra of imidazole complexes of Ni(II), and
Hg(II) were invastigated(15) and the wvibrational fregquencies
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