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Abstract

We describe herein the design, synthesis, and in vitro biochemical evaluation of a series of potent, time-dependent inhibitors of
the mast cell-derived serine protease tryptase. The inhibitors were readily obtained by attaching various heterocyclic thiols, as well as
a basic primary specificity residue P1, to the 1,2,5-thiadiazolidin-3-one 1,1-dioxide scaffold. The inhibitors were found to be devoid
of any inhibitory activity toward a neutral (elastase) or cysteine (papain) protease, however they were also fairly efficient inhibitors
of bovine trypsin. The differential inhibition observed with trypsin suggests that enzyme selectivity can be optimized by exploiting
differences in the S 0 subsites of the two enzymes. The results described herein demonstrate the versatility of the heterocyclic scaffold
in fashioning mechanism-based inhibitors of neutral, basic, and acidic (chymo)trypsin-like serine proteases.
� 2005 Elsevier Inc. All rights reserved.
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The secretory granules of mast cells contain a range
of pro-inflammatory mediators, including histamine,
cytokines, and proteolytic enzymes [1,2]. The latter in-
clude tryptase, chymase, and carboxypeptidase A. Upon
activation by various stimuli, mast cells undergo degran-
ulation, releasing tryptase, histamine, and other media-
tors into the extracellular space. The release of
tryptase is associated with a range of acute inflamma-
tory processes that comprise, among others, activation
of protease-activated receptor-2 (PAR-2)1 and prekalli-
krein, generation of kinins, and tissue remodeling [3].
Tryptase has thus been implicated in the pathophysiol-
ogy of human inflammatory diseases characterized by

the recruitment and degranulation of mast cells. These
include allergic diseases such as asthma [4,5], psoriasis,
and atopic dermatitis [6,7], chronic pancreatitis [8],
and others [9], consequently tryptase is generally recog-
nized to be a validated target for the development of
therapeutic agents for these diseases [10,11]. Inhibitors
of tryptase reported recently include benzothiazole ke-
tones [4], 4-carboxy-2-azetidinone [12], 2-azepanone
[13], and 1,2-benzisothiazol-3-one 1,1-dioxide [14] deriv-
atives, and others [15,16].

In previous studies the 1,2,5-thiadiazolidin-3-one 1,1-
dioxide template was used in the design of mechanism-
based inhibitors of the neutral serine proteases human
leukocyte elastase (HLE), proteinase 3 (PR 3), cathepsin
G (Cat G), and chymase [17–23]. Furthermore, preli-
minary enzyme selectivity studies suggested that (I)
constitutes a general class of mechanism-based inhibi-
tors of (chymo)trypsin-like serine proteases [24,25], con-
sequently it was envisaged that derivatives of the
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heterocyclic scaffold having a basic primary substrate
specificity residue (P1 = (CH2)4NH2) (Fig. 1) may func-
tion as covalent inhibitors of tryptase. We demonstrate
herein that compounds represented by structure (I) are
highly effective inhibitors of tryptase and related serine
proteases.

Materials and methods

General

Melting points were recorded on a Mel-Temp appara-
tus and are uncorrected. The 1H and 13CNMR spectra of

the synthesized compounds were recorded on a Varian
XL-300 or XL-400 spectrometers. N-p-Tosyl-Gly-Pro-
Lys p-nitroanilide acetate salt, papain, and bovine tryp-
sin were purchased from Sigma Chemicals, St Louis,
MO. Silica gel (230–450 mesh) used for flash chromatog-
raphy was purchased from Sorbent Technologies (Atlan-
ta, GA). Thin layer chromatography was performed
using Analtech silica gel plates. The TLC plates were
visualized using iodine vapor and/or UV light. A Hew-
lett–Packard diode array UV/VIS spectrophotometer
was used in the enzyme assays and inhibition studies.

Chemistry

The synthesis of inhibitors 9–11 was accomplished
starting with (L) Lys(e-Cbz)-OCH3 hydrochloride and
using the reaction sequence shown in Fig. 2. The physi-
cal and spectral data of the various intermediates and
final compounds are listed in Table 1.

Compound 1

To a solution of (L) Lys(e-Cbz)methylester hydro-
chloride (3.31 g, 10 mmol) in 1,2-dichloroethane

Fig. 1. General structure of inhibitor (I).

Fig. 2. Synthesis of inhibitors 9–11.
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