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Abstract—5-(Hydroxymethyl)-3-(t-butyloxycarbonyl)imidazoline 2 was prepared in four steps from 2,3-diaminopropionic acid in
72% overall yield. Mitsunobu reaction with a series of phenol derivatives gave the corresponding 5-(aryloxymethyl)-3-(t-butyloxy-
carbonyl)imidazolines 8a–l. Phthalimide and N-benzyl trifluoroacetamide also reacted.
© 2003 Elsevier Ltd. All rights reserved.

It has been established recently that some imidazoline-
containing ligands have a high affinity for binding sites
distinct from �-adrenoreceptors. Three discrete imida-
zoline receptors have been characterised,1 and shown to
be involved in several physiological regulations or
pathological processes like hypertension.2 They are
being increasingly studied for their possible implication
in human brain disorders such as depression,3

Alzheimer’s type dementia4 and Parkinson’s disease.5

There is also some evidence for the implication of
imidazoline receptors in the nervous regulation of
blood pressure6 and in insulin secretion control.7 Thus
for further biological evaluation, novel imidazoline
derivatives are needed. Until now, many of the imida-
zolines reported were substituted at positions C2 and
C5. We are interested in the development of a general
method for the synthesis of C2-unsubstituted deriva-
tives 1 bearing various side-chains at C5. Our plan was
to use 5-(hydroxymethyl)imidazoline 2 as key interme-
diate to the target molecules 1 (Scheme 1).

5-(Methoxycarbonyl)imidazoline 5 was prepared in two
steps from racemic 2,3-diaminopropionic acid 3 accord-
ing to known procedures.8,9 Attempted N-protection of
5 with chloroformates caused extensive degradation of
the imidazoline ring (PG=methoxycarbonyl, benzyl-
oxycarbonyl, 2-(trimethylsilyl)ethoxycarbonyl). On the
other hand, Boc protection10 was very efficient, giving
3-(t-butyloxycarbonyl)-5-(methoxycarbonyl)imidazoline
611 in 86% yield (Scheme 2). Treatment of 6 with
sodium borohydride afforded the desired alcohol 212

with an overall yield of 72% for the four steps.

The instability of the imidazoline ring requires very
mild conditions for further functionalization. Different
methods for the substitution of the alcohol function of
imidazoline 2 were unsuccessful. For instance, we were
unable to form C�X or C�C bonds by nucleophilic
substitution (after classical activation of the OH group
by sulfonylation), or by organometallic coupling
reactions13 from the bromide 7 obtained in modest yield

Scheme 1. General strategy (PG=protecting group).
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Scheme 2. Synthesis of the key intermediate. Reagents and conditions : (i): CH3OH, SOCl2; (ii) HC(OMe)3, MeOH; (iii) Boc2O,
Et3N, CH2Cl2; (iv) NaBH4, i-PrOH; (v) NBS, PPh3, BaCO3.

Scheme 3. Mitsunobu reactions. Reagents and conditions : (i) DIAD, Ph3P, THF, 20°C, 48 h.

by reacting alcohol 2 with N-bromosuccinimide and
triphenylphosphine.14 Finally, we found that the Mit-
sunobu reaction15 could be easily performed with the
key intermediate 2. Thus, a mixture of triphenylphos-
phine and a dialkyl azodicarboxylate enabled the
replacement of the hydroxyl group by various nucleo-
philes. For this Mitsunobu reaction, we found that the
order of addition of reagents was crucial. Because the
classical procedure failed to give the expected products
(i.e. addition of diisopropyl azodicarboxylate to a mix-
ture of alcohol, protonated nucleophile and
triphenylphosphine), the betaine was preformed before
the addition of a mixture of imidazoline 2 and nucleo-
phile. The method was well exemplified with a series of
phenols to furnish 5-(aryloxymethyl)-3-(t-butyloxycar-
bonyl)imidazoline compounds 8 (Scheme 3).16 The reac-
tions, listed in Table 1, were conducted in THF at 20°C
for 48 h (Table 1, entries 1–12). Yields were moderate
to good and increased with the acidity of the phenol.
All products were characterized by the usual spectro-
scopic analyses.17

This reaction could also be applied to amine nucleo-
philes activated by electron-withdrawing groups.
Phthalimide and N-benzyl trifluoroacetamide18 gave the
corresponding coupled products in good yields (Table
1, entries 13–14).

The reported strategy constitutes a novel general
method for chemical modification of the sensitive C2-
unsubstituted imidazolines. Only a few special syntheses
have been previously disclosed;19 some of them have
quite broad scope, though they have not been applied
to the preparation of imidazolines with C5-functional-
ized side-chains. Our method should be easily extend-
able to chiral precursors ((R)- or (S)-2,3-diaminopro-
pionic acid).

Table 1. Yields of compounds 8 and 9

Nu CompdEntry Yield (%)

O-C6H51 8a 40
8b 33O-C6H4-4�-CH32

3 O-C6H4-4�-NO2 8c 91
4 O-C6H4-2�-F 8d 92

648e5 O-C6H4-3�-F
8f 88O-C6H4-4�-F6

7 808gO-C6H4-4�-CF3

8h 95O-C6H3-3�,5�-(CF3)28
9 O-C6H4-4�-CN 8i 50

O-C6H4-4�-CO2Me10 8j 60
11 O-�-Naphthyl 8k 77

708lO-�-Naphthyl12
N-Phth13 9a 59
N(COCF3)Bn14 9b 75
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After cleavage of the N-protecting group by treatment
with iodotrimethylsilane in dichloromethane, the com-
pounds were isolated in poor yields (30–50%), as
fumarate salts from diethyl ether.20 Biological evalua-
tion was performed by determining the affinity of the
compounds for the rat �2 adrenoreceptor, the rat sero-
tonine reuptake site and the rat adrenaline reuptake site
by competition with [3H] RX 821002, [3H] paroxetine
and [3H] nisoxetine respectively.3 No notable activity
was found.
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