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SYNTHESIS OF POLYIMIDAZOLES AS BIOMIMETIC LIGANDS 

FOR METALLOPROTEIN ACTIVE SITE MODELING. 
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Laboratoire de Chimie et Biochimie Pharmacologiques et Toxicologiques, 
Universite Rene Descartes, URA 400 CNRS, 

45 rue des Saints-Peres 75270 Paris Cedex 06, France. 

: The synrhesis of potentially biomimetic tri and tetradenfate molecules containing two Abstract 

to four imidazoles rings is described. 

In recent years, several organometallic complexes carrying imidazole-containing ligands 

have been described as models for the active site of metalloproteins such as carbonic 

anhydrase [I], hemerythrin 121, hemocyaninfa], ureasefd], and others@). 

in the case of lipoxygenase, a non heme iron dioxygenase, EPRfsl and recent EXAFS 

dataf71 suggest that the iron is in an axial environment involving four imidazole nitrogens in a 

plane and two/one carboxylato ligand(s) in apical position(s). 

In the search for a tetraimidazole ligand which could mimic in part the active site of 

lipoxygenase we have found an easy and versatile approach to polydentate ligands containing 

two to four imidazoles. 

Several years ago, an efficient synthesis of the bidentate ligand bis [imidazol-2 

yllmethane, 2-BIM, was reportedfs]. Starting from commercially available 4,6-dichloro-5 

nitropyrimidine (1) and amino acetaldehyde dimethylacetal, 2-BIM was synthesized in three 

steps with an overall yield of 46%. We reasoned that this synthesis should not be restricted to the 

use of aminoacetaldehyde acetal (i.e. glycinal acetal) and could be extended to virtually any a- 

amino aldehyde acetal and particularly to the acetal of histidinal (2) as shown in Scheme 1. 

Accordingly, histidinal diethylacetalfe], 2, (85 g, 40 mmoles) and triethylamine (8,5 ml) in 

EtOH at 5°C react with L(3.9 g, 20 mmoles) to afford the pale yellow nitro pyrimidine & mp : 220- 

221OC (7,7g, 70% yield after recrystallization in CH2Cl2, not optimized). Recrystallized 3 

undergoes cyclization in concentrated HCI (1 hour at SO’C) to give a quantitative yield of golden 

yellow 4. The latter was not purified and was smoothly reduced by a 3-fold excess of sodium 
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SCHEME 1 
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dithionite in 3M NaOH solution (1 hour at SOOC) to give 4.2 g of off-white crystalline bis 

[(imidazol-4 methyl)-4’ imidazoC2’-yi] methane, Z(Table 1) in an overall yield of 68% starting 

from L 

As anticipated, this straightforward synthesis could be used to prepare other polydentate 

ligands as shown in Scheme 2. 

Starting from methioninal diethylacetalflOl, the mixed imidazole-thioether tetradentate, 

bis [(methylthio- ethyl)-4 imidazol-2 yl] methane,& Table 1, was synthesized in a 77% yield. 

Addition of an ethanolic solution of one equivalent of a-amino acetaldehyde 

dimethylacetal and triethylamine (1 :1.5) to_L, affords the mono-substituted nitropyrimidine Z, as 

yellow needles, mp = 62-63’C (60% yield after silica-gel flash column chromatography). 1 can 

undergo a second substitution with 2, giving the mixed nitro pyrimidine 8, which, likewise, 

produced the tris imidazole, [(imidazol-2 methyl)-2’ (imidazol-4” methyl)-4’1 imidazole, 9, Table 1, 

in a 55% overall yield from 1. 

Spectroscopic and analytical data of the polyimidazoles are gathered in Table I. 

We are currently using iron complexes of the tetraimidazoleS for lipoxygenase active 

site modeling. 
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