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4-lodo-1-tritylimidazole undergoes magnesium—iodine exchange with a Grignard reagent to give selectively the 4-magnesioimidazole derivative,
which reacts with esters to form a variety of poly-4-imidazolyl carbinol compounds in 40-79% yields. A wide range of bi-, tri-, and pentadentate
ligands featuring 4-substituted imidazole units have been efficiently synthesized.

Imidazole rings of histidine residues often form part of the have been developed. However, ligands with the less
metal-binding site in metalloproteidsThe ubiquitous his-  accessible 4-imidazolyl units are better suited for mimicking
tidine ligation in metalloenzymes has stimulated synthesesbiological metal-binding sites because the histidine imidazole
of imidazole-containing multidentate ligands for biomimetic ring is attached via the 4-position to the side chain when
studies. Because imidazole C(2)-H is more acidic than the imidazole is coordinated to a metal. Previous syntheses
C(4)-H and C(5)-H, it can be readily deprotonated to form of 4-imidazolyl-containing multidentate ligands have mostly
a carbanion at the 2-position. On the basis of this chemistry, relied on the manipulation of histidine derivatives have

a large number of b#{ri-,® and tetradentatenetal chelating invoked double protection of the imidazole 1- and 2-positions
ligands containing imidazole substituted at the 2-position followed by lithiation and nucleophilic reaction at C5 (Figure
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Figure 1.

we present a facile, general method for the synthesis of
multidentate ligands containing 4-imidazolyls from readily
available 4-iodo-1-tritylimidazole.

4-lodo-1-tritylimidazole 8) and the corresponding 4-bro-
mo derivative4 can be readily prepared in large scale using
a literature method.Lithiation of 3 or 4, however, is not
selective and generates a 2-lithiated species via equilibrium
deprotonatiorf.On the other hand, the more reacti¥ean
undergo metatiodine exchange with a Grignard reagent and
selectively form the 4-magnesioimidazole derivafi¥ahich
will then react with aldehydes and ketotesr undergo Pd-
catalyzed coupling reactiois Despite the well-developed
magnesium—iodine exchange method and its wide applica-
tion in synthesizing monoimidazole compounds of pharma-
ceutical significancé®! to our knowledge there is no
previous study exploiting the use 8fin the synthesis of
polyimidazole ligands which are important entities for
biomimetic studies. Thus, we set forth to investigate the
reaction of 4-magnesio-1-tritylimidazole with esters and
herein report our results.

Methyl benzoate5a was first selected as a prototype
substrate. Wherba (0.20 mmol) was treated with the
imidazolyl Grignard reager@ generated fron3 (0.44 mmol)
and EtMgBr (0.44 mmol) in CKCl, at room temperature,
two subsequent nucleophilic additions of the 4-imidazolyl
anion to the ester group furnished the bis-4-imidazolyl
carbinol7ain 73% yield (Figure 1). No intermediate ketone
was isolated from the reaction, which is consistent with the
higher reactivity of a ketone carbonyl than an ester group.
The good yield and clean reaction prompted us to study the
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reaction of6 with other ester substrates. A wide range of
esters react withé to give polyimidazole compounds in
moderate to good yields (Table 1). The reaction vyield is

Table 1. Synthesis of Poly-4-imidazolyl Carbinols frof)
EtMgBr, and RC@Me (5

RCO:Me

Entry Product Isolated

R 7 Yield (%)

CeHs 5a 7a 73

p-MeOCgH, 5b 7b 56

p-NO-CeHy 5S¢ Te 79

H 5d 7d 67

Cl Se 7e* 40

2-pyridyl 5f 7t 54

5g g 52

/
N
Lo

5h 7h 65

MeQ’
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2 Reaction conditions3 (0.44 mmol) and EtMgBr (0.44 mmol) react in
CH,Cl, at room temperature for 2 h; thén(0.20 mmol) was added and
the solution stirred for 2448 h.? Substrate= CICO,Me, and 3.3 equiv of
3 and EtMgBr were used.In 7e, R= 1-trityl-4-imidazolyl.

7i 44

affected by the electronic nature of Faa (entry 2) with
electron-donatingp-MeO affords a lower yield than the
simple benzoate (entry 1) apehitrobenzoate (entry 3). Due
to their ability to mimic biological metallosit€g,“tripod”
ligands with three N-containing heterocycles are interesting
targets. It is significant that a series of “tripod” ligands can
be readily obtained by using pyridine and imidazole esters
(entries 6-9). A 3-fold addition to methyl chloroformate led
to the symmetric trisimidazole compouid with a reason-
able yield of 40% (entry 5).

The following examples further illustrate the versatility
of this methodology (Scheme 1 and Figure 2): when
dimethyl 2,6-pyridinedicarboxylate was used, a pentadentate

Scheme 1

1. EtMgBr

2
\

N

MeO.C

Org. Lett.,, Vol. 1, No. 6, 1999



conditions. Refluxing7e with 85% aqueous GEOOH
cleanly cleaved the trityls to give0 (Figure 2), which was

N /NH previously synthesized in-316% overall yield via additional
N7 Q N protection/deprotection at the imidazole C2 posifiéihe
HO.,, N OH OH facile preparation ofLO from 4-iodo-1-tritylimidazole 8)

HN\;N N Y HN\;N N:/N"' clearly shows the advantage of the present method.

In summary, we have studied the reaction of esters with
Mg—Il-exchanged 4-imidazolyl Grignard reagent and have
Figure 2. developed a facile, general synthesis for 4-imidazolyl-
containing multidentate ligands. This method affords efficient
syntheses of an array of important chelating imidazole ligands
from readily available starting materials and reagents. The
good vyield, simplicity of operation, and the versatility to
access a variety of structural types make this an attractive
method for biomimetic synthesis.

ligand,8, could be synthesized. Such ligand structures form
highly stable complexes with metals in an octahedral
geometry2 and have been used as model compounds for
non-heme iron enzyme active sitdsOne trisimidazole
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