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Simple and effective preparation of amino sulfonylureas
from amino acids: application to the synthesis of amino

sulfonylurea-containing peptidomimetics
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Abstract

Several amino sulfonylureas have been synthesized, starting from amino acids. The synthetic procedure is simple affording high yields
of products under mild conditions. Furthermore, it is shown that these compounds can be incorporated into a peptide sequence.
� 2008 Elsevier Ltd. All rights reserved.
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Peptide backbone modification has developed into a
powerful tool to introduce desired structural motifs and
to enhance biological properties in peptidomimetics. Bio-
isosteric replacement of a peptide bond with various surro-
gates is a widespread strategy for improving the biological
activity, physicochemical properties, and the stability of
peptides.1–3 In the past, a wide variety of modified peptides
have been developed (e.g., azapeptides, depsipeptides, retro
and retro-inverso peptides, phosphapeptides, ureidopep-
tides, and peptidosulfonamides).4,5 By combining these
classes of peptidomimetics, the diversity of compounds
can be increased enormously to yield ‘hybrid’ peptidomi-
metics, which might be very useful for the development
of lead compounds from peptides. The urea linkage is
one of the most common types of peptide bond surrogate
to be introduced into a peptide sequence.6 On the other
hand, peptidosulfonamides have been recognized as inter-
esting building blocks for preparing peptidomimetics, espe-
cially transition state enzyme inhibitors, since sulfonamides
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possess a tetrahedral geometry similar to the tetrahedral
intermediate formed in the process of amide bond cleavage
and formation.7

In this context and as a part of our research on enzyme
inhibitors, we have investigated the incorporation of amino
sulfonylurea, which can be considered as a hybrid of a sul-
fonamide and a urea peptidomimetic, into a peptide back-
bone (Fig. 1).

Nonpeptidic amino sulfonylureas had been recognized
previously as building blocks in hypoglycemic agents,
ACAT inhibitors, and herbicides.8 This scaffold possesses
an acidic proton on the nitrogen atom situated between
the carbonyl and sulfonyl groups that, in solution, can
form salts which can be alkylated, and thus contributes
the additional possibility for the introduction of diversity
into this linkage.9 In this Letter, the synthesis of amino sulf-
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Fig. 1. Peptide backbone and a ‘hybrid’ amino sulfonylurea-containing
peptide.
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Scheme 1. Reagents and conditions. (a) MeOH, SOCl2, 0 �C; (b) CH2Cl2, 0 �C, then washing with 0.5 M NaOH; (c) chlorosulfonyl isocyanate, CH2Cl2,
�15 �C, 1 h; (d) R2NH2, dioxane, triethylamine, 5 �C, then rt 6–12 h; (e) NaOH/dioxane/water, 0 �C, 3 h.

Table 1
R and R2 in synthesized compounds 6a–q and the overall yields
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6a-6q

R R2 Overall yield (%)

6a H Benzyl 80
6b H Phenyl 82
6c H Cyclopentyl 79
6d H Benzothiazol-2-yl 63
6e H Thiazol-2-yl 57
6f CH3 Benzyl 83
6g CH3 Phenyl 77
6h CH3 Cyclopentyl 80
6i CH2CH2COOH Benzyl 79
6j CH2CH2COOH Phenyl 76
6k CH2CH2COOH Cyclopentyl 86
6l CH2Ph Benzyl 73
6m CH2Ph Phenyl 72
6n CH2Ph Cyclopentyl 81
6o CH(CH3)2 Benzyl 83
6p CH(CH3)2 Phenyl 76
6q CH(CH3)2 Cyclopentyl 76
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Scheme 2. An undesired product of the synthesis.
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onylurea-based peptidomimetics, starting from various
amino acids, using mild conditions and affording high
yields, is reported (Scheme 1).

Amino acids were used as starting compounds. First,
conversion of the amino acid carboxyl group to a methyl
ester using methanol and thionyl chloride (95–98% yields)
was performed. For the next step, the reaction between
the amino group and the isocyanate group of chlorosulfon-
yl isocyanate, different synthetic approaches have been
described.8–13 However, in our hands, for the reaction
between the amino group of a protected amino acid and
the isocyanate group of chlorosulfonyl isocyanate, these
procedures gave yields that were too low, and not repro-
ducible enough to be used in the early steps of complex syn-
theses of enzyme inhibitors.

We therefore sought an improved synthetic route that
would be generally applicable to the preparation of amino
sulfonylurea-based peptidomimetics.

The reaction of the amino group of the protected amino
acid with chlorosulfonyl isocyanate was performed with
and without the conversion of the hydrochloride salt of
the amine to the free primary amino group, however, there
was no significant difference in yields. The reaction was
optimized with respect to solvent, reaction time and tem-
perature. Given the reaction type and solubility problems,
it was not surprising that only a few solvents were found to
be appropriate, however, the use of dichloromethane at
low temperature led to high yields of the desired products
(Table 1).14

If the temperature was raised, or the reaction time was
prolonged, the predominant product 3r shown in Scheme
2 was obtained and characterized.15
Isolation of the chlorosulfonylurea derivatives turned
out to be very difficult because these compounds are very
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Fig. 2. Amino sulfonylurea-linked pseudodipeptide.
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unstable in the presence of moisture. Therefore it was
decided in the next step, the reaction between the chloro-
sulfonylurea and an amine or amino acid in the presence
of triethylamine,16 to use the crude product, after vacuum
filtration.

Finally, saponification of the methyl ester was carried
out to obtain the free carboxylic group.17

The products were fully characterized by IR, MS, and
1H NMR spectroscopy.15–17

In order to test the general applicability of this almost
one-pot procedure, a series of compounds 6a–q were syn-
thesized from various amino acids 1a–e. Products 6a–q

and the total yields of the synthesis are listed in Table 1.
The procedure can be used with different amino acid esters
and aliphatic or aromatic amines, since the yields were sat-
isfactory regardless of the type of amino acid or amine
used.

Finally, the applicability of the reported protocol for the
insertion of an amino sulfonylurea linkage into a peptide
backbone was demonstrated. The amino sulfonylurea-
linked pseudodipeptide presented in Figure 2 was synthe-
sized as shown in Scheme 1 in 73% yield.

In conclusion, a convenient route for the synthesis of
interesting novel peptidomimetic building blocks is pre-
sented for the preparation of amino sulfonylurea-based
peptidomimetics. The applicability was illustrated by incor-
porating an amino sulfonylurea moiety into a small
peptide.
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