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(54) Title: SERINE PEPTIDASE MODULATORS

(57) Abstract

The present invention relates to new compounds having modulatory (inhibitory and stimulatory) activity on serine peptidases and
proteases in general and dipeptidyl peptidase IV, prolyl oligopeptidase (PO), dipeptidyl peptidase II (DPP II), fibroblast activation protein
a (FAPw), lysosomal Pro—X carboxypeptidase and elastase in particular. These new compounds can be used for the treatment of a variety

of disease states in which these peptidases are involved.
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SERINE PEPTIDASE MODULATORS

Field of the invention

The present invention relates to novel
modulators (inhibitors and stimulators) of serine
peptidases and proteases in general and dipeptidyl
peptidase IV, prolyl oligopeptidase (PO), dipeptidyl
peptidase II (DPP II), fibroblast activation protein «
(FAPa), lysosomal Pro-X carboxypeptidase and elastase in
particular. The invention further relates to the
preparation and use of these compounds for selective
modulation (inhibition or stimulation) of serine
peptidases and proteases and to pharmaceutical
preparations comprising them. The terms "peptidase" and
"protease" are used interchangeably.

Background of the invention

Serine peptidases/proteases, like granzymes,
mast cell tryptase, elastases, trypsin-like enzymes,
prolyl oligopeptidase, dipeptidyl peptidase II and
dipeptidyl peptidase IV are involved in various processes
that take place in the body, such as blood coagulation,
inflammation, immune response, and control of peptide
hormone metabolism in general. Although serine peptidases
are a physiological necessity they may also constitute a
potential health hazard in case serine peptidase activity
in the body is not controlled.

Serine peptidases have been described to be
involved in various medical indications. Blood
coagulation serine proteases are for example responsible
for vascular clotting as well as cerebral and coronary
infarction. Chymotrypsin-like enzymes and plasmin are
involved in tumour invasion, tissue remodeling and clot
dissociation. Pancreatitis, emphysema, rheumatoid
arthritis, inflammation and adult respiratory distress
syndrome may in some instances be caused by the

uncontrolled proteolysis by other serine proteases such
as elastase.
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Serine peptidases form a large group with many
members that are divided into clans and families. One
member of the clan SC is dipeptidyl peptidase IV (DPP 1V,
EC 3.4.14.5), which is a highly specific exopeptidase
with a serine type mechanism of protease activity,
cleaving off dipeptides from the amino-terminus of
peptides with proline or alanine at the penultimate
position. In addition the slow release of dipeptides of
the type X-Gly or X-Ser is reported for some naturally
occurring peptides. DPP IV is constitutively expressed on
epithelial and endothelial cells of a variety of
different tissues, and is also found in body fluids. In
the hematopoietic system, DPP IV was identified as the
leukocyte antigen CD26.

Prolyl oligopeptidase (PO, EC 3.4.21.26) was
discovered in the human uterus as an oxytocin-degrading
enzyme. The enzyme shows a high specificity for proline
residues and hydrolyses the peptide bond at its carboxyl
side, provided the proline is not at the peptide amino-
terminus. This endopeptidase has like DPPIV, a serine
type mechanism and it is characterised by its activity on
oligopeptides. PO cleaves specifically the Pro-Xaa bond
in biological active peptides (substance P, ocytoxin,
vasopressin, gonadoliberin, bradykinin, neurotensin) and
it is likely to participate in the in vivo regulation of
their actions. A role for PO in memory and other neural
processes has been proposed (Yoshimoto T. and Ito K. in
Handbook of proteolytic enzymes, eds. Barrett et al.,
Academic Press, 1998, p. 272-374).

Fibroblast activation protein a (FAPa) was
discovered as a cell surface antigen of cultured normal
fibroblasts. Its expression in vivo revealed to be very
restricted on normal cells. In contrast, activated tumor
stromal fibroblasts found in certain carcinomas express
high levels of FAPa. The biological role of FAPa
expression remains to be elucidated but speculations on
functions in tissue remodeling and repair have been made
(Rettig, FAPa in Barrett supra, p. 385-389).
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Dipeptidyl peptidase II (DPPII, EC 3.4.14.2)
releases N-terminal dipeptides from oligopeptides, provi-
ded their N-termini are unsubstituted. The preferred P1
residues are Ala and Pro. An increase in serum DPPII has
been observed in cancer patients and extremely high
levels of DPPII are present in human carcinoma cells.
DPPII can be inhibited by the classical (unspecific)
inhibitors of serine type peptidases (J.K.McDonald in
Barrett, supra, p. 408-411).

Elastases are defined by their ability to
release soluble peptides from insoluble elastin fibers by
a proteolytic process called elastinolysis. Elastase
belongs to the chymotrypsin family of leucocyte serine-
type proteases. Human leucocyte elastase (EC 3.4.21.37)
preferentially cleaves peptides with a val in Pl but also
peptide bonds with Ala, Ser and Cys in Pl are hydrolyzed
and it is believed to possess an extended substrate-
binding site. The possible involvement of leucocyte
elastase in inflammatory diseases, triggered the search
for development of specific inhibitors. Moreover, a
pathological role in lung emphysema, cystic fibrosis and
adult respiratory distress syndrome has been suggested
(J. Bieth in Barrett, supra, p. 54-60; D.Farley et al. in
Pharmaceutical Enzymes, ed. A. Lauwers and S. Scharpé,
Marcel Dekker, Inc., 1997, p. 306-326).

Lysosomal Pro-X carboxypeptidase
(prolylcarboxypeptidase, angiotensinase C, EC 3.4.16.2)
cleaves C-terminal amino acids from peptides with the
general structure X-Pro-Y, where X is either a blocking
group, another protected amino acid, or a peptide, and Y
is an aromatic or aliphatic amino acid with a free
carboxylic group. The enzyme is recovered from the
lysosomal fraction of different tissues. Although the
enzyme has an acidic pH optimum for small synthetic
substrates (pH 5.0), it retains 50% of its maximal
activity at physiological pH towards larger peptide
substrates. (Des-Arg9)-bradykinin and angiotensin II are
possible natural substrates for lysosomal Pro-X

DOCKET
AL A

R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




