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(57) Abstract: The present disclosure relates to methods for treating an ANCA associated vasculitis, for example, granulomatosis
with polyangiitis (GPA), with compositions comprising an effective amount of certain (2.5)-N-[(15)-1-cyano-2-phenylethyl]-1,4-0x-
azepane-2-carboxamide compounds of Formula (I), including pharmaceutically acceptable salts thereof, Formula (I) that inhibit dipep-
tidyl peptidase 1 (DPP1) activity. In one embodiment, the compound of Formula (I) is (25)-N- {(15)-1-cyano-2-{4-(3-methyl-2-0x0-2,3-
dihydro-1,3-benzoxazol-5- yl)phenyl]ethyl } - 1,4-oxazepane-2-carboxamide (INS1007).
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CERTAIN (28)-N-[(18)-1-CYANO-2-PHENYLETHY L |- 1 4-OXAZEPANE-2-
CARBOXAMIDES FOR TREATING ANCA ASSOCIATED VASCULITIDES

CROSS-REFERENCE TO RELATED APPLICATIONS

{0001] This application claims priority from US. Provisional Patent Application No.
62/627 408, filed February 7, 2018; U.S. Provisional Patent Application No. 62/694 314, filed
Joly 5, 2018; and U.S. Provisional Patent Application No. 62/772,956, filed November 29,

20138, the disclosure of each of which is incorporated by reference herein in their entireties.

BACKGROUND OF THE INVENTION

[0602] Granulomatosis with polvangutis (GPA) {(formerly known as Wegener’s discase or
Wegener's  granulomatosis), microscopic polyangntis  (MPA), 1diopathic  crescentic
granulonephritis and Churg-Strauss syndrome are disorders associated with vasculitis that is
characterized by inflammation of the blood vessels and the presence of circulating
antineutrophil cvtoplasmic autoantibodies (ANCA). For GPA patients, the ANCAs are mainly
directed against proteinase 3 (PR3} (Pagnoux and Guillevin {2015}, Expert Rev. Clin. Immunol.
11(3), pp. 339-348}. For MPA patients, the AN{CAs are mainly directed against
mveloperoxidase (MPO). However, ANCAs against PR3 have also been reported 1n MPA

paticnts. Schirmer et al. (2016}, Rheumatology 535, pp. 71-719.

[B083] PR3 15 not only stored m azurophulic granules, released during neutrophii activation; but
also exasts in a membrane bound form (mbPR3} (Korkmaz et al. (2013}, Semin. Immunopathol.
35, pp. 411-4213. mbPR3 is the prime antigenic target of ANCA in GPA patients. ANCA
binding to mbPR3 results in excessive activation of neutrophils, which produces reactive
oxygen species, liberation of granuiar proteinases and necrosis of surrounding tissue {Korkmaz

et al. (2013}, Semin. Immunopathol. 35, pp. 411421}

[00604] Although GPA can affect any organ, it ofien resulis in necrotizing granulomatous
inflammation and vasculitis of small vessels in the lower respiratory track and kidneys (Cartin-
Ceba et al. (2012). Arthritis & Rheumatism 64(11), pp. 3770-3778; Korkmaz ct al. (2013).
Semin. Immunopathol. 35, pp. 411-421). GPA affects about 1 10 20,000 people and while 1t

can occur at any age, it most often presents in the fourth and fifth decades of hife (Korkmaz et



WO 2019/157050 PCT/US2019/016844

al. (2013}, Semin. Immunopathol. 35, pp. 411-421). MPA is characterized histologically by
the mvolvement of small vessels such as capillanes, venules and/or artenoles, and the absence

of granuloma. Guilleven et al. (1999). Arthritis & Rheumatism 423}, pp. 421-430,

[8605] The present disclosure addresses the need for a therapy effective for the treatment of

ANCA associated vascuditides, including GPA and MPA.

SUMBMARY OF THE INVENTION

[8606] In one aspect, a method 1s provided for treating an ANCA associated vasculitis in a

paticnt in need theresf. The method comprises. i one cmbodiment, administering to the
patient, a pharmaceutical composition comprising an effective amount of a compound of

formula (1), or a pharmaceutically acceptable salt thereof:

.
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R?is hydrogen, F, Cl, Br, 0S0:C13alkyl, or Crsalkyl;

R* is hvdrogen, F, CL, Br, CN, CFs, SO2Cisalkyl, CONH:z or SO:NR*R®, wherein R* and R
together with the nitrogen atom to which they are attached form an azetidine, pyvrrolidine or

piperidine ring; or

S
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RS is Ci.salkyl, optionally substituted by 1. 2 or 3 F and/or optionally by OH, OC.aalkvl,

N{(Cisalkvlh, cvelopropyl, or tetrahydropyran;

R’ is hydrogen. F. Cl or CHs;

Xis O, Saor CFx;

YisOors:and

QisCHorN.

[80607] The ANCA associated vasculitis in one embodiment, 1s GPA.
[8608] In another embodiment, the ANCA associated vasculitis s MPA.

[B0609] In one embodiment of the methods provided heremn, the pharmaceutical composition
comprises an effective amount of (253-N-{{15)-1-cyano-2-14-(3-methyl-2-ox0-2 3-dihydro-

1,3-benzoxazol-5-yvijphenytiethyii-1 4-oxazepane-2-carboxamide, {also referred to herein as

N
’N-»<\
INSTO0T), 0 ora pharmaceutically acceptable salt thereof.

[8810] In one embodiment, the patient has an active ANCA associated vasculitis {e.g., active
GPA or MPA). In another embodiment, the patient is in remission of an ANCA associated
vasculitis {o.g., in remission of GPA or MPA). In a further embodiment, the ANCA associated

vasculitis 1s GPA.

[0011] In one embodiment, the patient has never been treated with other ANCA associated
vasculitis drugs prior to the adnunistration of a pharmaceutical composition of the present
disclosure. In another embodiment, the patient s treated with one or more other ANCA
associated vasculitis drugs, such as an anti-UD20 monoclonal antibody {¢.g., ntuximab}, an
anti-TNF-g monoclonal antibody (c.g.. infliximab), cvelophospbamide, or a steroid (¢ g, a

corticosteroid, such as a glucocorticoid), prior to the adoumsiration of the pharmaceutical

(8]
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compositions of the present disclosure, and optionally treated with one or more of these drugs
during and/or after the administration of the pharmaceutical compositions of the present

disclosure.

1861 2] Administration routes include oral admimistration.  Admunistration schedoles can be
determined by the user of the method, ¢.g., a prescribing physician,  In one embodiment,
administration is once daily. In another embodiment, administration 1s twice daily. In another
embodiment, administration 1x daily, once every other day, once every third day, once every

fourth day, 2x weekly, 3x weekly or 4~ weekly.

o
I

1861 3] The present disclogsure also provides the aforementioned pharmaceutical compounds
and compositions comprising the same for ase 10 treating the conditions i a pationt in need
thereaf in accordance with & treatment nwthod desenbed herein, ag well as the use of the
aforementioned compounds m the manufactore of medicaments for treating the conditions in a

patient 10 need thereof in assccordance with a treatment method described herem,

[8614] The present disclosure further provides kits and articles of manufacture to be used n
accordance with a treatment method described herem.  In some embodiments, the article of
manufacture or kit comprises a container containing the pharmaceutical composition and a label
associated with the container. The contamer may contan single or multiple, ¢.g., 10, 20 or 30,
daily doses of the pharmaceutical composition. The container may also contain one or more

other ANCA associated vasculditis drags, such as those described above.

BRIEF DESCRIPTION OF THE FIGURES

[0015] Figure 1 1s a graph of surface proteinase 3 (PR3) expression (% of untreated celis, mean
fluorescence intensity (MFE) in neutrophils derived from either bone marrow (BM} or
wmabilical cord blood (UC) stem cells as a function of INS1007 concentration. INS1007 was
added n the cell culture medium during neutrophil differentiation. *P < 0.03 vs. the lowest

INS1007 concentration.

[B816] Figure 2 is a graph of surface proteinase 3 (PR3) expression (% positive cells) in
neutrophils derived from either bone marrow (BM} or umbilical cord blood (UC) stem cells as
a function of INS1007 concentration. INS1007 was added in the cell culture medium during
neutrophil differentiation. *£ < 0.05 vs. untreated cells.

4
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{001 7] Figure 3 1s a graph of total proteinase 3 (PR3) expression (surface and wntracellular, %
of untreated) in neutrophils derived from either bone marrow stem cells (BM) or umbilical cord
blood stem cells (UC) as a function of INS1007 concentration. INS1007 was added in the cell
culture medium during neutrophil differentiation.  *F < (.05 vs. the lowest INS1007

concentration.

{0018] Figurc 4 1s a graph of the percentages of neutrophils that showed positive total PR3
expression as a function of INS1007 concentration. Neutrophils were denved from either bone

marrow stem cells (BM) or umbibical cord blood stem celis (UC).

[8619] Figure 3 is a graph of neutrophil elastase (NE} activity (% of untreated control) m
neutrophils derived from either bone marrow or umbilical cord blood stem cells as a function
of INS1007 concentration. INS1007 was added in the cell cultire medium dunng neutrophil

differentiation. *£ < .05 vs. the lowest INS1007 concentration.

{0620] Figure 6 15 a graph of proteinase 3 (PR3} activity (% of untreated control) in neutrophils
derived from either bone marrow or umbilical cord blood stem celis as a function of INS1007
concentration. INS1007 was added in the cell calture medium during neutrophil differentiation.

*P < 0.05 vs. the lowest INS1007 concentration.

10021 Figare 7 18 a graph of neutrophil elastase (NE} activity {ng/ug of total protein} in

C37BL/6 mice as a function of daily INSTCGO7 oral dose.
BETAILED DESCRIPTION OF THE INVENTION

[00622] GPA is a rare systemic autoimmune necrofizing granulomatous inflammation and
systemic vascualitis of small blood vessels {(Pagnoux (2016). Eur J Rheumatol. 3(3}. pp. 122-33;
Schonermarck ot al. (2015). Nephrol Dial Transplant. 2015;30(5uppll): 146-32, cach
meorporated by reference here in its entivety for all purposes). It most commonly affects the
upper and/or lower respiratory tracts, kidueys, skin, and peripheral nerves. The pathogenesis
of GPA involves necutrophis and ANCAs. In most patients with GPA, ANCAs bind to
membrane-bound PR3 (mPR3), triggenng neutrophil activation with the release of ROS and
proteases, including active NSPs (PR3, NE, and Cat 3). This extracellolar proteolvtic activity

contributes to the vascular necrosis of endothelial cells observed in GPA patients (Jerke et al.

e
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{2015). Kidney Int. 38(4):764-775; Kettritz (2016). Inmmunol Rev. 273(1); 232-248, cach

mcorporated by reference here in its entirety for all purposes).

[0623] Left untreated, GPA is a severe and progressive discase that leads to death from
multisystem organ fatlure (Mallet et al. (2013). Ann Rheum Dis. 72(8):1273-9; Yates and Watts
{2017). Clin Med (Lond). 17(1}.60-64, cach incorporated by reference here in its entivety for
all purposes). The standard therapy includes cviotoxic immunosuppressive agents such as
cvclophosphamide, and most recently ntuximab, combined with high-dose glucocorticoids.
Degpite treatment, disease relapses are common (Guillevin et al. (2014} N Engl ] Med. 371(19):
1771-80; Jayne et al. {2003} N Engl J Med. 2003;349(1):36-44; Pagnoux et al. (2008). N Engl
§ Med. 359(263:2790-2803, cach mcorporated by reference hercin in their entircties for all
purposes) and the mortality rates remam high (Heyl et al. (2017). RMD open; Volume 3, Tssue
1, p:e000435; Pearce ¢t al. (2017). Rheumatology {(Oxford). 56(4):589-96, cach incorporated
bv reference herein in their entiretics for all purposes). Furthermore, there 1s a narrow safety
margin of current therapies due to systemic toxicities. Taken together, there remains a high
unmet need for adeguate treatment of GPA | particularly for the maintenance of remission. This
residual unmet need underscores the necessity to develop novel therapeutic strategies, such as

may be achicved by the methods of the present invention.

{8624} The methods provided herein employ reversible inhibitors of the the lysosomal cysteine
protease dipeptidyl peptidase 1 (IDPP1} in methods for treating an ANCA associated vasculitis,
such as, but not imited to, GPA and/or MPA. Without wishing to be bound by theory, it is
thought that the compounds of formula (), administered via the methods provided herein have
beneficial cffects via mhibttion of PR3 activation via the upstream inhibition of DPPL.
Inhibition of DPPI, without wishing to be bound by theory, reduces the amount of activated
NSPs available for release during neotrophil degranulation.  Moreover, mhibition of PR3
activation in tum leads to lack of PR3 interaction and cxpression at the neutrophil membrane
surface (MPR3}. The decrcased mPR3 n i, may hmit the targets to which PR3-specific
ANCA can bind, and m tum, atienuates neutrophil activation. Moreover, without wishing 1o
be bound by theory, because autoantibodics in patients with MPA bind to surface PR3 and/or
to stunulate NSP release and subsequent tissue damage, the phammacological effects of

INS1007 on neutrophils may treat MPA and other mveloperoxidase (MPO)-ANCA related
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disorders by reducing activitics of NSP 1o decrease the tissue damage following neutrophi

degranulation,

10025] Neutrophils contain four main types of granules: (1) azuropbilic or primary granules, (11}
specific or secondary granules, (in) gelatinase or terbary granules, and (iv) secretory granules.
Azurophilic granules are belicved to be the first to form during neutrophil maturation in the
bone marrow and are characierized by the cxpression of related neutrophil serine proteases
{NSPs): neutrophil elastase (NE), proteinase 3 (PR3), and cathepsin G (Cat(z). DPPI 1s the
proteinase that activates these three NSPs by removal of the N-terminal dipeptide sequences
from their precursors during azurophilic granule assembly {Pham et al. (2004). } Immunol.
173(12%, pp. 7277-7281). DPP1 15 broadly expressed in tissues but is highly expressed in cells

of hematopoietic hineage such as neutrophils,

[3026] The three NSPs, abundantly secreted into the extracelular environment upon neutrophil
activation at inflammatory sites, are thought to act in combination with reactive oxygen species
to assist in degradation of engulfed microorganisms mside phagolysosomes. A fraction of the
released protcases remains bound i an active form on the extemal surface of the plasma
membrane o that both soluble and membrane-bound NSPs can regulate the activities of a
variety of biomolecules such as chemokines, cytokines, growth factors, and cell surface
receptors. Regulation is thought to occur by either converting the respective biomolecule to an
active form or by degrading the biomolecule by proteolyvtic cleavage. Secreted proteases can
stimulate mucus secretion and inhibit mucociliary clearance, but also activate lymphoeytes and
cleave apoptotic and adhesion molecules {Bank and Ansorge (2001}, J Leukoc Biol 69, pp.
197-206; Pham (2006}, Nat Rev Immunol. 6, pp. 541-530; Meyer-Hoffert (2009). Front Biosci.
14, pp. 3409-3418; Voynow et al. {2004). Am J Physiol Lung Cell Mol Physiol. 287, pp.
L.1293-302; the disclosure of cach of which is incorporated by reference n its entirety for all

purposes).
10627} As used herein, “Ci13” means a carbon group having 1, 2 or 3 carbon atoms.

[8628] The term “alkyl”, unless otherwise noted, includes both straight and branched chan
alkyl groups and may be substibited or non-substituted. “Alkvl” groups include, but are not
himited to, methyl, ethyl, n-propvl, i~-propyl, butvl, pentyl. Exemplary Ciaalkyl groups include
methyl, ethyl, and propyl, which includes {¢.g., n-propvl, 1-propvl}.

o)
/
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{0029] Substitted alky! refers to an alkyl group as defined above, having from 1 to 2
substituents, ¢.g., from 1 to 3 substituents or from 1 to S substituents. Exemplary substitutents
include alkoxy, substituted alkoxy, cyveloalkyl, substituted cyvcloalkyl, cveloalkenyl, substituted
cycloalkenyl, acyl, acylamino, acyloxy, amino, substituted aming, aminoacyl, aminoacyioxy,
oxyvaminoacyl, azido, cyvano, halogen, hydroxyl, keto, thicketo, carboxyl, carboxylalkyi,
thicaryloxy, thicheteroaryloxy, thiocheterocyclooxy, thiol, thigalkoxy, substituted thicalkoxy,
hetercarvioxy, heterocyclic, heterocyclooxy, hydroxyamine,

arvl, arvioxy, heteroarvi

alkoxyamino, nitro, —50-alkyl, —-SO-substituted alkyl, -50-arvl, -SO-hetercaryl, —-50:—
alkyl, —50:—substituted alkyl, -SOr—aryl, and —SOz-heteroaryl.

{0630] The term “pharmaceutically acceptable”, unless otherwised noted. 1s used to
characterize a moiety {¢.g., a salt, dosage form, or excipient) as being appropnate for use m
accordance with sound medical judgment. In general, a pharmaceutically acceptable moiety
has one or morc benefits that outweigh any deleterious effect that the moiety may have.
Deleterious effects may mclude, for example, excessive toxacity, writation, allergic response,

and other problems and complications.

[8631] Provided herein are methods for treating an ANCA associated vasculitis {e.g., GPA or
MPA} via adnunistration of a pharmaceatical composition comprising an cffective amount of

a compound of formula (1}, or a pharmaceutically acceptable salt thereof:

0
Q ﬁ\//N

N~ :

0 : .,
o T
R1

, wherein,
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Rlis R

R? is hydrogen, F, Cl, Br, 080:C1salkyl, or Crsalkyl;

R3 is hydrogen, F, Cl, Br, N, CF3, 80:Ciaalkyl, CONH: or SONRR®) wherein R and R®
together with the nitrogen atom to which they are attached form an azetidine, pyrroliding or

piperiding 1ing; or

RS is Craalkyl, optionally substituted by 1, 2 or 3 F and/or optionally by OH, OC.zalkyl,

MN{Crsalkyl)a, cvclopropyl, or tetrahvdropyran;
R is hydrogen, F, Cl or CHs;

Xis 0, Sor{Fy;

YisOors; and

QisCHorN.

- A R2

R3
{0632] In one embodiment R is : R?is hvdrogen, F, Cl, Br, OShCisalkyl,
or Crsalkyl B3 is hydrogen, F, CI, Br, CN, CF3, 8O2Cisalkyl, CONHz or SO:NRARS,
wherein R* and RS together with the nitrogen atom to which they are attached form an

azetidine, pyrrolidine or piperidine ning.

Nl
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& 2

. 3
{0033] In a further embodiment, Rt is R ; R%1s hydrogen, F, Cl or Craalkyl;
and R? is hydrogen, F, Cl, CN or SO:Craalkyl.

{0634} In still a further embodiment, R' is * is hydrogen, F or Craalkyl;

and R? is hydrogen, F or CN.

B

R
X
=
N
Ly "
[0035] In  another embodiment, R s R . R
R7
“a X0,
;}\] O /(\///\< f>
R® R”
‘/ik%?‘@
+ 8 X150, Sor CF2 Yis Oor S: Qis CH or N; R® is Crsalkyl, wherein the

Cizalkyl 15 optionally substituted by 1, 2 or 3 F and/or optionally substituted by OH, OC:
aalkyl, N(Cisalkyl)a, eyclopropyl, or tetrahvdropyran; and R’ is hydrogen, F, {1 or CHs.

{0636] In still a further embodiment, R is s Xis (0,
SorCFz; Yis Oor S, R is Cisalkyl, optionally substituted by 1, 2 or 3 F and optionally
substituted by OH. OCisalkyl, N(Cialkyl), cyelopropyl, or tetrahydropyran; and R7 is

bydrogen, F, Cl or CHa.

10
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~d

{6037] In still a further embodiment, R is R X isO, Sor CFy;, RO is C.
salkvl, wherein the Ciaalkyl is optionally substituted by |, 2 or 3 F; and R7 is hydrogen, F, (1

or CHs.

{0638} In still a further embodiment, R is R” ;X is O; R%is Crsalkyl, wherein

the Ciaalkyl is optionally substituted by 1, 2 or 3 F. and R’ is hydrogen. In a further

embodiment, R® is methyl or ethyl.

{0339] Tn another embodiment, R is ;X is O; R® is Cisalkyl, wherein the

Cialkyl is optionally substituted by 1, 2 or 3 F; and R7 is hydrogen. In a further embodiment,

R® is ethvl.

) 8
{0048] In yet another embodiment, RY is R : X is O; R® is Cisalkyl, wherein

the Cisalkyl is optionally substituted by 1. 2 or 3 F; and R’ 1s hvdrogen. Tn a further

embodiment, R is methyl.

{0041} In one embodiment. R? is hydrogen, F, C1, Br, 0S0:Cialkvl or Cizalkyl,
[0042] In a further embodiment, R? is hydrogen, F. Cl or Craalkvl.

{6043] In still a further embodiment, R? is hydrogen, F or Ciaalkyl.

i1
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{0044] In onc crobodiment, R? is hydrogen, F. Cl, Br, CN, CF3, SOxCisalkyl CONHz or
SONRR®, wherein R* and R® together with the nitrogen atom to which thev are attached form

an azetidine, pyrrolidine or piperidinge ring.
{0045} In a further embodiment, R? is selected from hydrogen, F, CL, CN or SG2C1-salkyl.
{0046] In still a further embodiment, R is selected from hyvdrogen, F or CN.

{0347] In one embodiment, R® is Cisalkyl, wherein said Ciaalkyl s optionally substituted by
1, 2 or 3 F and optionally by one substituent selected from OH, OCiaalkyl, N(Cisalkyl),

cyclopropyl, or tetrahydropyran.

{0048] In a further embodiment, R® is Cisalkyl, wherein said Cisalkyl is optionally substituted

by 1,2 or3F. Instill a further embodiment, R® is methy! or cthyl. In still a further embodiment,

R is methyl.

{0649} In one embodiment, R is hydrogen, F, Cl or CHs. In a further embodinment R is

hydrogen.

[B830] In one embodiment of the methods provided herein, the composition admimistered to the
patient comprises an effective amount of (28)-N-{{(15)-1-cvanc-2-{4-(3-methyl-2-0xc-2.3-

dibydro-1,3-benzoxazol-3-yhphenvijethyii-1.4-oxazepane-2-carboxamide (INS1007):

©: or a pharmaceutically acceptable salt thereof,
[B8531] In one embodiment, the compound of formula () 1s:
[6652) (25)-N-[{(18)-1-Cyano-2~(4 -cyanobiphenyl-4-yhethyl -1, 4-oxazepane-2~carboxanide,

18653] 25)-N-{(18)-1-Cyano-2-{4-(3-methyl-2-ox0-2, 3-dihydro-1,3-benzoxazol-5-

vhphenvljethyl}-1,4-oxazepane-2-carboxamide,
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{0654 25)-N-{(15)-1-Cyano-2-14-(3,7-dimethyl-2~ox0-2 3-dihydro-1,3-benzoxazol-5-

vhphenvljethyl}-1,4-oxazepane-2-carboxamide,

[0655) 4'-{(25)-2-Cyvano-2-{{(25)-1 4-oxazepan-2-vicarbonyijamino fethyi [biphenyl-3-vi

methanesulionate,

[B636] (25)-N-{(15})-1-Cyano-2-[4-(3-methyi-1,2-benzoxazol-5-vphenvijethyi{-1,4-

oxazepang-2-carboxamide,

[8657] (28)-N-{{(1S)-1-Cyano-2-[4'-(irnflucromethybiphenyi-4-yilethyl -1 4-oxazepane-2-

carboxamide,

[8638] 28)-N-[(15)-1-Cvanc-2-(3' 4'-difluorobiphenyl-4-vethyl}-1 4-oxazepang-2-

carboxamide,

18659 (28)-N-{(1S)-1-Cyano-2-[4-(6-cvanopyridin-3-yhphenyijethyvi} -1 4-oxazepane-2-

carboxamide,

10060) (28)-N-{(15)-1-Cyano-2-{4-{4-methyl-3-0x0-3 4-dihydro-2H-1 4-benzothiazin-6-

vhphenyljethyl}-1,4-oxazepane-2-carboxamide,

108661} 25)-N-{{(15)-1-Cyano-2-4-{3-cthyl-7-methyl-2-0x0-2 3-dihvdro-1 3-benzoxazol-5-

vhphenvljethyl}-1,4-oxazepane-2-carboxamide,

[0662) (25)-N-[(18)-1-Cyano-2-14-{ 3-(2-hydroxy-2-methylpropyl}-2-ox0-2, 3-dihvdro-1,3-

benzoxazol-5-yliphenyi}ethyl]-1 4-oxazepane-2-carboxamide,

[8063] (25)-N-[{15)-1-Cvano-2-{4-{3-(2, 2-difluorocthyl}-7-fHuoro-2-oxo-2,3-dihydro-1,3-

benzoxazol-3-vliphenylicthyl]-1,4-oxazepane-2-carboxamide,

[8664] (25)-N-[{15)-1-Cyano-2-(4-{3-[2~{dimethylamino)ethvi|-2-ox0-2 3-dithydro-1,3-

benzoxazol-5-yliphenvljethyl]-1,4-oxazepane-2 -carboxamide,

[B865] (25)-N-{(15)-1-Cyano-2-14-(3,3-difluoro-1 ~methyl-2-ox0-2, 3-dihydro- U -ndol-6-

vhphenvljethyl}-1,4-oxazepane-2-carboxamide,

18666] (25)-N-{{(1S)-1-Cyano-2-[4-(7-fluoro-3-methyl-2-0x0-2 3-dithydro-1,3-benzoxazol-5-

vhphenvljethyl}-1,4-oxazepane-2-carboxamide,
13
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[B067] (25)-N-{(15)-1-Cyano-2-[4-(3-cthyl-Z-ox0-2, 3-dihydro-1,3-benzoxazol-3-

vhphenvljethyl}-1,4-oxazepane-2-carboxamide,

10668] (25)-N-[(18)-1-Cyano-2-{4-{3-(cvclopropyimethyl)-2-ox0-2, 3~-dihvdro-1,3-

benzoxazol-5-yliphenyi}ethvl]-1 4-oxazepane-2-carboxamide,

[B869] 25)-N-[(15)~1-Cvano-2-{4-[3-(2-methoxyethyvl}-2-0x0-2 3-dihydro-1,3-benzothiazol-

S-vilphenylicthyl]-1,4-oxazepanc-2-carboxamide,

[8678] (28)-N-[{18)-1-Cyano-2-{4-[2-ox0-3-{propan-2-y1}-2 3-dihydro-1,3-benzoxazol-5-

vijphenvitethyli-1 4-oxazepane-2-carboxamide,

{8671} 28)-N-{(18)-1-Cvano-2-[4-(d-methyl-3-0x0-3 4-dihydro-2H-1 4-benzoxazin-6-

vhphenvijethvi}-1,4-o0xazepane-2-carboxamide,

8672] (28)-N-1(153-1-Cyano-2-{4-{3-(2-methoxyethyl}-2-ox0-2 3-dihvdro-1,3-benzoxazol-5-
| YOUL

vijphenvi}ethyvij-1.4-oxazepane-2-carboxamide,

10673] 28)-N-{(18)-1-Cyano-2-{4-(5-cvanothiophen-2-yhphenyljethyl} -1 4-oxazepane-2-

carboxamide,

18674} (25)-N-[{153-2-{4'-Carbamoyl-3'-fluorcbiphenvi-4-yh-1-cvanoethyl}-1 4-oxazepane-2-

carboxamide,

16675) 25)-N-{(15)-1-Cyano-2-{4-( 1 -methyi-2-oxo-~1,2~dihydroguinolin-7-vyphenyljethyi}-

1,4-oxazepane-2-carboxamide,

{08676 (25)-N-[{15)-1-Cvano-2-{4-{ 2-oxo-3-{tetrahydro-2H-pyran-4-ylimethyvi)-2 3-dihvdro-

1.3-benzoxazol-5-viiphenyl jethvlj-1,4-oxazepane-2-carboxamide,

18677} (25)-N-{{(15}-2-}4-(7-Chloro-3-methyi-2-ox0-2,3~-dihvdro-1,3-benzoxazol-5-

vhphenvl]-1-cvanoethyi} -1, 4-oxazepanc-2-carboxamide,

[B678] 25)-N-[(15)~1-Cvano-2-{4-[3-(2, 2-difluoroecthyi}-2-0x0-2,3-dihydro-1,3-benzoxazol-

S-vilphenyliethyl]-1,4-oxazepanc-2-carboxamide,

18679] 28)-N-[{15)-1-Cyano-2-{4-{2-0x0-3-¢2 2 2-trifluoroethyl}-2 3-dihydro-1,3-

benzoxazol-3-yljphenyitethyl]-1 4-oxazepane-2-carboxamide,
14
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{8080 (25)-N-{(15)-1-Cyano-2-[4-(3-methyl-2-0x0-2,3-dithydro-1,3-benzothiazol-5-

vhphenvljethyl}-1,4-oxazepane-2-carboxamide,

106081} CS-N-{(1L5)-1-Cyano-2-|4'-(methylsulfonyDbiphenyi-4-vljethyl} -1 ,4-oxazepane-2-

carboxanude,

[B082] (25)-N-{(15})-2-[4'-{Azetidin-I-visulfonvDbiphenyi-4-vif-1-cyanoethyl }-1,4-~

oxazepang-2-carboxamide,
18683] (28)-N-[{15)-1-Cyano-2-(4'-flucrobiphenyl-4d-yvhethvll-1 4-oxazepane-2-carboxamide,

[B084] (25)-N-{(15)-2-{4~(1,3~-Benzothiazol-3-vl)phenvi]-1 -cvanoethyi} -1 4-oxazepane-2-

carboxamide, or
[8683] (25)-N-[{15)-1-Cyano-2-(4"-cvanobiphenyi-4-yhethvij-1,4-oxazepane-2-carboxamide,
[B086] or a pharmaceutically acceptable salt of one of the foregoing compounds.

[6687] The treatment methods provided herein comprise the administration of a composition
comprising an effective amount of a compound of formula (I}, or a pharmaceutically acceptable
salt thereof, to a patient in need of treatment of an ANCA associated vasculitis, The compounds
of formula (I} and their pharmaceutically acceptable salts are mhibitors of dipeptidy! peptidase 1
(DPP1} activity.  In one embodiment, the compound is INSI0G07, or a pharmaceutically

acceptable salt thereof.

[6688] Administration routes include oral admimstration. Admunistration schedules can be
determined by the user of the method, ¢.g., a prescribing physician.  In one embodiment,
administration is once daily. In another embodiment, administration is twice daily. In another
embodiment, administration 1= daily, once every other day, once every third day, once every

fourth day, 2x weekly, 3x weekly or 4x weekly.

[8689] In one embodiment, a composition comprising an effective amount of a compound of
Fornnda (I} 1s administered orally. In a further embodiment, the compound of Formula (I) 15
INS1007, or a pharmaceutically acceptable salt thercof In vet a further embodiment.

administration 1s 1x daily, twice daily, once every other day, once every third day, once every
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fourth day, 2= weekly, 3% weekly or 4x weekly. In even a further embodiment, admmistration

is onee datly. In cven a further embodiment, administration is oral once daily.

{0690 The term “treating” in one embodiment, mcludes: (1) preventing or delaving the
appearance of clinical symptoms of the state, disorder or condition developing in the patient
that may be afflicted with or predisposed to the state, disorder or condition but does not yet
cxperience or display clinical or subchinical symptoms of the state, disorder or condition; (2)
inhibiting the state, disorder or condition {¢.g., arresting, reducing or delaying the development
of the discase, or a relapse thereof in case of maintenance treatment, of at least one clinical or
subchnical symptom thercof); (3) relieving the condition (for example, by causing regression
of the state, disorder or condition or at least one of its clinical or subclinical symptoms). In one
embodiment, “treating” refers to mhibiting the state, disorder or condition {¢.g., arresting,
reducing or delaying the development of the disease, or a relapse thereof in case of maintenance
treatment, ot at least one clinical or subclinical symptom thereof). In a further embodiment,
treating of a patient comprises maintaining remission of the ANCA associated vasculitis, ¢.g.,
GPA or MPA. In a further embodiment, the ANCA associated vasculitis 1s GPA. In another
embodiment, “treating” refers to religving the condition {for example, by causing regression of

the state, disorder or condition or at least one of its chinical or subchinical symptoms).

{8691} In one embodiment of the method of treatments provided hergin, treating a patient for
an ANCA associated vasculitis comprises decreasing the Birmingham Vasculitis Activity Score
(BYAS) for the patient, as compared to the BYVAS score prior to treatment {Suppiah et al
(2011}, Rheumatology 50, pp. 899-905; Makhtvar et al (2009}, “Modification and validation of
the Biomingham Vasculitis Activity Score {version 3} ARD Z00% 681827, each incorporated
by reference herein in its entirety for all purposes). Such a decrease in one embodiment, can

be adecrease to 0, t.e., where the treating achieves remigsion of the ANCA associated vasculitis,

[3092] In another embodiment, treating a patient comprises maintaining the BVAS score at 0,
te., maintaining remssion. The BV AS score measures the disease activity in patients with a
varigty of systemic vasculitides and scores abnormality ascribable to the presence of active
vascubitis. Selga et al. (2006). Rheumatology 45, pp. 1276-1281, incorporated by reference

herein in its entirety for all purposes.

i6
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[8093] The BVAS cvaluation form includes: 56 disease iteras characterized in 9 groups and an
“other” section. Hems on the BVAS evaluation form are counted only if they are attributable
to active vasculitis, The maximum possible score is 63, A score of 0 indicates discase
remission, while a score of > 1 indicates an active discase state {(Suppiah et al. (2011}

Rhcumatology 50, pp. 899-905, incorporated by reference herein inits entirety for all purposes).

{0094} In one embodiment, the ANCA associated vasculitis is microscopic polyvangiitis (MPA)
and a method 15 provided for treating a patient in MPA remission and maimtaiming the remission
i the patient. The method comprises admimistering to the patient a composition comprising an
effective amount of a compound of Formuuda (I}, or a pharmaceutically acceptable salt thereof,
Remussion, in one embodument is measured by a BVAS score of O prior to the treatment and a
BVAS score of  during the treatment, or subsequent to the treatment. In a further embodiment,
the compound of Formula (1) 15 INS1007, or a pharmaceutically acceptable salt thereof. In one
cmbodiment, the composition is adounistered orally.  In yet a further cmbodiment,
administration 1s 1x daily, twice daily, once every other day, once every third day, once every
fourth day, 2x weekly, 3% weekly or 4x weekly. In even a further embodiment, administration

1s 1 x daily. In onc embodiment, administration is oral, 1x daily.

18095] In one embodiment, the ANCA associated vasculitis is microscopic polvangiitis (MPA},
and a method for treating an MPA patient comprises decreasing the patient’s BVAS score to 0,
from a BVAS score of > 1. The method comprises adnunistering to the patient a composition
comprising an effective amowunt of a compound of Formula (I). In a further embodiment, the
compound of Formula (1) 15 INS1007, or a pharmaceutically acceptable salt thereof. In one
embodiment, the composition is admimistered orally. fn yet a further embodiment,
adoinistration 1s 1x daily, twice datly, once every other day, once every third day, once every
fourth day, 2> weekly, 3x weekly or 47 weekly. In even a further embodiment, admimistration

is 1= daily. In even a further embodiment, adnunistration is oral, Ix daily.

10096] In one embodiment, the ANCA assoctated vasculitis is granulomatosis with polyvangiitis
{GPA), and a method for treating GPA in a patient in need thercof'is provided. The patient may
be n an active discase state or in remussion, for example, as measured by the Birmingham
Vasculitis Activity Score specific for Wegener's gramdomatosis (BYAS/W(G). Stong et al.
{2001). A diseasc-specific activity index for Wegener’s Granulomatosis.  Aribritis &

Rbeumatism 44(4), pp. 912-920, incorporated by reterence herein in 1is entirety for all purposes.
17
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[0097] The BYAS/WG evaluation form includes: (1) 34 scparate discase tiems, categonzed
mnto 9 groups: (2) an “other” section; (3) an asterisk bv the 15 major ttems (1.¢., an ittem that
constitutes an immediate threat to the patient’s life or to the function of a vital organ}; (4) tick
boxes to mndicate new/worse or persistent disease; (3} an area to total the scores; {6} a section
for the designation of discase status; (7) the physician’s global assessment (PGA) of disecase
activity scale; and () a box for administrative use that contains mformation about the patient
wdentification code and clinical center. Items on the BYAS/WG evaluation form are counted
only if they result from active WG, and not from damage from previously active WG or another
medical condition. The BVAS/WG includes categorical ratings that mcorporate major and
minor items nto the definitions of disease status. Stone et al. (2001, Arthritis & Rheumatism
44(4), pp. 912-920, mncorporated by reference herein in iis entirety for all purposes. The four

discase statuses are as follows:

{1} severe disecase/tlare (occurrence of any new/worse item that is major),

{2) hinted disease/flare {occurrence of any new/worse item that 18 minor),

(3) persistent disease (presence of > 1 item representing active disease that has continued since
the patient’s previous evaluation}, and

{4) remission (no active disease; that is, no new/worse and no persistent iteras present).

{8698} The BYAS/WG score is calculated by muftiplying the mumber of major tems {either
new/worse or persistent) by 3 and adding this number to the total number of minor stems. The
maximum BVAS/WG score, therefore, 18 68, assuming that not more than 1 major and 1 minor
“other” items are present. Stone et al. {(2001). Arhritis & Rheumatism 44(4), pp. 912-920,

mcorporated by reference herein in its entirety for all purposes.

{8699} For a patient in an active disease state, in one embodiment, the method comprises
decreasing the Birmingham Vasculitis Activity Score specific for Wegener’s granulomatosis
{(BYAS/WG) tor the patient, as compared to the BYAS/ WG score prior to the treatment. In a
further embodiment, a composition comprising an cffective amount of a compound of Formula
(1) 15 administered orally. In a further embodiment, the compound of Formula (I} 15 INS1007,
or a pharmacentically acceptable salt thereof. In yet a further embodiment, administration is
Ix daily, twice daily, once every other day, once every third day, once every fourth day, 2x
weekly, 3% weekly or 4x weekly. In yet a further embodiment, administration is 1x daily. In
even a further embodiment, administration is oral, once daily.
18
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[3100] In onc cmbodiment of the method of treatments provided herein, treating GPA m a
patient m need thereot comprises inhibiting a GPA flare. A GPA flare, as used heremn, in one
embodiment, is defined as an increase in the BYAS/WG score of 1 point or more. In a further
embodiment, a composition comprising an effective amount of a compound of Formula (1) s
administered orallv to inhibit the GPA flare. In a further embodiment, the compound of
Fornla (I} 1s INS1007, or a pharmaceutically acceptable salt thereof  In vet a further
embodiment, administration i1s 1= daily, twice daily, once every other day, once every third day,
once cvery fourth day, 2x weekly, 3x weekly or 4x weckly. In vet a further embodiment,

administration 18 1x daily. In even a further embodiment, administration 1s oral once daily.

{0101} In another embodiment, the ANCA associated vasculitis is granulomatosis with
polvangutis (GPA}, and the patient 15 i GPA remission, as mdicated by, for example, a
BYVAS/WG of 0. The method in one embodiment comprises maintaining remission of the GPA
in the patient. The patient may be in remission for at least 30, 60, 90, or 120 days prior to
treatment. The patient, in one embodiment, maintains renussions during treatment and/or
subsequent to treatment. Remission can be measured, in one embodiment, 1 dav, 7 days, 14
days, 30 davs, 60 days, 90 days or 120 days subsequent to the treatmeunt. The patient treated
with one of the methods provided herein, in one embodiment, has undergone or is currently
undergoing GPA therapy with an anti-CD20 antibody (e.g., rituximab), cvclophosphamide, or
a steroid (e.g., a corticostercid, such as a glucocorticoid). In one embodiment, the compound
of Formula {1} 1 INS1007, or a phamaceutically acceptable salt thereof. In one embodiment,
the compostion is admimistered orally. In yet a further embodiment, administration 18 [x daily,
twice daily, once every other day, once every third day, once every fourth day, 2> weekly, 3«
weekly or 4x weekly, In vt a further embodiment, administration is 1 x daily. Ineven a further
embodiment, adnunistration is oral once daily. In onc embodiment, the INS1007 or a
pharmaceutically acceptable salt thereof 1s adnumnistered orally at from about 10 mg to about 50
mg, or from about 20 mg to about 43 mg, e.g., 10 mg, 25 mg, 30 mg, or 40 mg, once daily. In

ancther embodiment, the INS1007 1s administered orally at 40 mg once daily .

10102} The treatment methods of the present disclosure can be employed to treat & patient in
GPA remission to maindain the remission. Alematively, the methods of the present disclosure

can be emploved to treat a patient with active GPA, in order o affect remission in the patient.

19



WO 2019/157050 PCT/US2019/016844

[3103] In some cmbodiments, treatment efficacy is defined by a lack of relapse, or a slowing
of a relapse, as compared to a patient not treated via one of the methods provided herein. The
relapse may be a major relapse or a minor replapse. A major relapse is defined as reappearance
or worsening of disease with (13} a BYAS/WG > 0 and involvement of at least ong major organ,
{2) a life-threatening manifestation, or (3} both (1) and (2). A minor relapse 1s defined as
reappearance or worsening of disease with a BVAS/WG > 0, not corresponding to a major

relapse, but requiring mild treatment mtensification.

[3104] Other measures of efficacy include rate of flares, time to relapse, change in Vasculitis
Damage Index (VDI from baseline, systemic corticosteroid use based on total oral
corticosteroid dose and duration of oral corticosteroid use, and change 1 quality of fife from
baseline measured by, ¢.g., the short form health survey guestionnaire (8F-36) score {discussed

below).

~

[3105] VDM 15 a standardized clinical measure of damage in the systennc vasculitides. See
Exley et al. (1997}, Arthritis Rheum. 40(2%:371-80, incorporated herein by reference in its
entirety. VI records the presence or absence of 64 items of damage separated udo eleven

groupings, which include ten organ-based systems and one general category as follows:

{1) Musculoskeletal; (23 Skin; (3) Far, nose, and throat; (4) Pulmonary: (5) Cardiovascular; (6)
Renal; (73 Gastromtestinal; (8) Peripheral vascular; (9) Ocular; (10) Neuropsychiatric; and {11)

Other damage.

18106] The VDI score is the simple sum of the damage 1tems and comulative, 1.e., all previously
scored items are carried over to cach subsequent assessment, and thos can ondy remain stable

OF 1nCICase.

10197] In another embodiment ot the method of treatments provided herein, treating a patient
m need thereof comprises mmproving the short form health survey questiomnaire (SF-36) score
for the patient, as compared to the 5F-36 score of the patient prior to treatment. The SF-36
measures ¢ight scales: physical functioning (PF), role physical (RP}, bodily pain (BP), general
health (GH), vitality (VT), social functioning (SF), role emotional (RE), and mental health
{(MH). See, ¢.g., Ling and Carvalho (2016}, SAGE Open Medicing 4, pp. 1-12, incorporated by
reference herein in its entirety for all purposes. In a further embodiment, a composition

comprising an ¢ffective amount of a compound of Formula (1) is administered orally. In a
20
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further embodiment, the compound of Formula (1) 1s INS1007, or a pharmaceutically acceptable
salt thereof. In vet a further embodiment, adnunistration 1s Ix daily, twice daily, once every
other day, once every third day, once every fourth day, 2x weekly, 3% weekly or 4x weekly. In
vet a further embodiment, admunistration is Ix daly. In even a further embodiment,

adnunistration is oral once daily.

[0108] In another embodiment of the method for treating an ANCA associated vasculitis
provided herein, a composition comprising an effective amount of a compound of formula (i},
or a pharmaceutically acceptable salt thereof, is administered to a patient in need thereof. The
method comprises decreasing intra-levkocyte proteinase 3 (PR3) activity, as compared to the
patient’s ntra-leukocyte PR3 activity, prior to treatment. The compound of formula (I} in a
further embodiment, 1s INSI007, or a pharmaceutically acceptable salt thereof. In one
embodiment, the composition is adminstered orally to the patient in need of treatment. In yet
a further ecmobodiment, administration is §x daily, twice daily, once every other day, once every
third day, once every fourth day, 2x weekly, 3» weckly or 4% weekly. In vet a further
embodiment, administration is Ix daily. In even a further embodiment, admnistration is oral

once datly.

[8109] In onc embodiment, the PR3 activity is measured in leukocvies (e.g., neutrophils)
obtained from: the patient’s whole blood. In ancther embodiment, the PR3 activity is measared
in leukocyies {¢.g., neutrophils) obtained from the patient’s sputum. In one embodiment, the
decreasing 1s by about 10%, about 20%, about 25%, about 30%, about 40%, about 50%, about
60%, about 70%, or about 80%. In another embodiment, decreasing PR3 activity comprises
decreasing by at least about 1%, at least about 5%, at least about 10%, at least about 20%, at
feast about 30%, at least about 40%, at least about 30%, at Teast about 609, at least about 70%,
or at least about 809%. In one embodiment, the compound of formula (f) is INS1007 or a
pharmaceutically acceptable salt thereof. In one embodiment, the composition is administered
orally. In vet a further embodinment, adounistration 1s 1x datly, twice daily, once every other
day, once every third day, once every fourth day, 2x weekly, 3% weekly or 4= weekly. In vet
a further embodiment, admimstration is 1> daily. In even a further embodiment, administration

15 oral once daily.

{8119} In ancther embodiment of the method of treatments provided herein, treating a patient

in need thercof comprises administering to the patient a pharmaccutical composition
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cormprising an effective amount of a compound of Formulda (1), or a phammaceutically acceptable
salt thereof, and decreasing the neutrophil cell surface expression of proteinase 3 of the patient,
as compared to the neutrophil cell surface expression of proteinase 3 prior to treatment. In one
embodiment, decreasing comprises decreasing the PR3 neotrophil cell surface expression by
about 10%. about 20%, about 23%, about 30%, about 40%, about 50%, about 60%. about 70%,
or about 80%. In another embodiment, decreasing proteinase 3 cell surface expression
comprises decreasing by at least about 1%, at least about 5%, at least about 10%, at least about
209, at least about 30%, at least about 409, at least about 50%, at least about 60%, at lcast
about 70% or at least about 80%. In one embodiment, the compound of formula (I} 15 INS1007,
or a pharmaceutically acceptable salt thercof. In a further embodiment, the composition is
administered orally. o yet a further embodiment, administration i1s 1x daily, twice daily, once
every other dav, once every third dav, once every fourth day, 2x weekly, 3x weekly or 4x
weekly. In yet a further embodiment, admimstration 1s Tx datly. As such, in one embodiment,

the composition is administered orally and once daily.

[#111] In another embodiment of the method for treating an ANCA associated vasculitis (e.g.,
GPA or MPA), a composition comprising an effective amount of a compound of formula (3},
or a pharmaceutically acceptable salt thereot, 1s administered o a patient in need of the
treatment, wherein the method comprises decreasing the neutrophil serine protease (NSP)
activity in the patient’s blood, as compared to the patient’s NSP activity, prior to treatment,
The compound of formula {1} in one embodiment 13 INS1007, or a pharmaceutically acceptable
salt thereot. In one embodiment, the composition 1s admunistered oraliv. In one embodiment,
administration 1» daily, twice daily, once every other day, once every third day, once every
fourth day, 2x weekly, 3= woekly or 4x weekly. In a further embodiment, administration is 1=
daily. In a further embodiment, administration is oral once daily. Ineven afurther embodiment,
the compound of formula (I} 18 INS1007. The NSP may be neutrophii elastase (NE), proteinase
3 (PR3} and/or cathepsin G {Cat(s). In one embodiment, decreasing NSP activity 1s by about
10%. about 20%. about 25%, about 30%, about 40%., about 30%. about 60%, about 70%, or
about R0%. In another embodiment, decreasing NSP activity comprises decreasing NSP
activity by at least about 1%, at least about 5%, at least about 10%, at least about 20%, at least
about 30%, at least about 40%, at least about 30%, at least about 60%, at least about 70%, or at

fcast about 80%.
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{3112] In vet another eombodiment of the method for treating an ANCA associated vasculitis
(e.g., GPA or MPA) provided herein, a composition comprising an ctfective amount of a
compound of formula (I}, or a pharmaceutically acceptable salt thercof, 1s administered to a
patient in need thereof, wherein the method compuses decreasing the patient’s ANCA blood
concentration, as compared fo the paticnt’s ANCA blood concentration prior to treatment. In
one embodiment, the composition is administered via oral administration. The compound of
formula (1} in one embodiment is INS1007, or a pharmaceutically acceptable salt thereof. In
one ecrabodiment, the ANCA blood concentration is measured in the patient’s blood plasma or
blood serum. In a further embodiment, administration 1s 1x daily, twice daily, once every other
day, once every third day, once every fourth day, 2x weekly, 3x weekly or 4 weekly. In one

embodiment, administration is oral once datly.

[8113] In onc embodiment, the method comprises decreasing the ANCA blood concentratoin
of the patient by about 10%, about 20%, about 25%, about 30%, about 40%, about 50%, about
609, about 70%, or about 80%. In another embodiment, decreasing ANCA blood
concentration compnses decreasing by at least about 19, at least about 5%, at least about 10%,
at least about 20%, at least about 30%, at least about 40%, at least about 50%, at least about
60%, at least about 70%., or at least about 80%. In one embaodiment, the ANCA blood

concentration 1s measured in the patient’s blood plasma or blood serum.

[3114] In one embodiment, decreasing the ANCA antibody concentration comprises decreasing
the PR3 ANCA antibody concentration in the patient, as compared to the PR3 ANCA antibody
concentration prior to treatment. In another embodiment, decreasing the ANCA antibody
concentration comprises decreasing the MPO ANCA antibody concentration 1n the patient, as

compared to the MPO ANCA antibody concentration prior to treatment.

{3115] In vet another enmbodiment of the method for treating an ANCA associated vasculitis
(e.g., GPA or MPA) provided herein, a composition comprising an ctfective amount of a
compound of formuda (1}, or 3 pharmacestically acceptable salt thereof, is administered to a
paticnt in need thereof, wherein the method comprises decreasing the number of CD 19+ B-cells
m the patient, as compared to the number of CD 9+ B-cells 1 the patient, prior to treatment.
The compound of formula (I), in one cmbodiment, 13 INS1007, or a pharmaceutically
acceptable salt therecof. In one embodiment, the composition i3 administered via oral

administration. In a further embodiment, administration is 1x daiy, twice daily, once every
23
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other day, once every third dav, once every fourth day, 2x weekly, 3~ weekly or 4= weekly. In
one embodiment, administration 1x daily. In another embodiment, administration is oral once

daily.

18116] The dosage administered will vary with the compound cmploved, the mode of
administration, the treatment desired and the disorder indicated. In one embodiment, if the
corapound 1s administered orally, then the daily dosage of the compound of the disclosure may
be in the range from 0.01 micrograms per kilogram body weight {(ug/kg} to 100 nulligrams per
kilogram body weight (mg/kg). In one embodiment, the compound is INS1007, and the daily
dosage of INS1007 is from about 10 mg to 50 mg, or from about 20 mg to about 43 mg. For
example. the daily dose in one embodiment 1s 16 mg, 25 mg, 30 mg or 40 mg. In a further
embodiment, INS1007 is adnunistered orally. In a further embodiment, the compound is

INS1007, and the daily dosage of INS1007 is 40 mg admmistered orally.

{3117} In one embodiment, the compound of Formula (1) 1s administered 1n an oral dosage
form. In a further embodiment, the compound of Formula (1} is admirustered as a 10 mg to 50
mg dosage form, for example, a 5 mg dosage form, a 10 mg dosage form, a 15 mag dosage form,
a 20 mg dosage form, a 25 mg dosage form, a 30 mg dosage form, a 35 mg dosage torm, a 40
mg dosage form, a 45 mg dosage form or a 30 mg dosage form. In a further embodiment, the
dosage form is a 10 mg, 25 mg or 40 mg dosage form. In a fusther embodiment, the dosage
form is adounistered once daily. In even a tfurther embodiment, the compound is (25)-N-{(1.5}-
l-cyano-2-f4-(3-methyl-2-ox0-2,3-dthydro-1,3-benzoxazol-5-yljphenyllethyl}-1,4-

oxazepane-Z-carboxamide (INS1007), or a pharmaceutically acceptable salt thereof

[8118] The compounds of formula (I}, or pharmmaceutically acceptable salts thereof, may be
psed on their own but will generally be administered i the form of a pharmaceutical
composition in which the fornwula (i) compound/salt {active ingredient} is in a composition
comprising a phammaceutically acceptable adjuvant{s), diluents(s) and/or carmer(s).
Conventional procedures for the selection and preparation of suitable pharmaceutical
formulations are described in, for example, “Pharmaccuticals - The Scicnce of Dosage Form
Designs”, M. E. Aulton, Churchill Livingstone, 29 Ed. 2002, incorporated by reference herein

in 1ts entirety for all purposes.
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{0119] Depending on the mode of administration, the pharmaceutical composition will
coraprise from 0.05 to 99 %w (percent by weight), for example, from 0.05 to 80 %w, or from
0.10 to 70 Y%w, or from ¢.10 to 50 %w, of active ingredient, all percentages by weight being

based on total composition.

{8128} In one oral adounistration embodiment, the oral dosage form is a film-coated oral tablet.
In a further embodiment, the dosage form is an immediate release dosage form with rapid

dissolution charactenistics under in vifre test condifions.

10121} In one embodiment, the oral dosage form is administered once dalyv. In a further
embodiment, the oral dosage form is administered at approximately the same time every day,
¢.g., prior to breakfast In another embodiment, the composition comprising an cffective
amount of formula (I} 15 adounistered 2x day. In vet another embodiment, the composition
comprising an effective amount of a compound of formula (I} or a pharmaceutically acceptable
salt thereot 1s administered once-a~-week, every other day, every third day, 2x week, 3~ week,

4> week, or 5x week.

[8122] For oral adnunistration the compound of the disclosure may be admixed with
adjuvant(s). diluent(s) or carricr(s}, for example, lactose, saccharose, sorbitol, mannitol; starch,
for example, potato starch, com starch or amviopecting cellulose denvative; binder, for
example, gelatine or polyvinylpyrrolidone; disintegrant, for example cellulose derivative,
and/or lubricant, for example, magnesium stearate, calcium stearate, polvethyiene glveol, wax,
paraffin, and the hike, and then compressed into tablets. I coated tablets are required, the cores,
prepared as described above, may be coated with a suitable polymer dissolved or dispersed in
water or readily volatile organic solvent(s). Alternatively, the tablet may be coated with a
concentrated sugar solution which may contain, for example, gum arabic, gelatine, talcum and

titandum dioxade.

{0123] For the preparation of soft gelatine capsules, the compound of the disclosure may be
admixed with, for example, a vegetable oil or polvethvlene glyeol. Hard gelatine capsules may
contain granules of the compound using pharmaceutical excipients like the above-mentioned
excipients for tablets. Also liquid or semisolid formulations of the compound of the disclosure

may be filled into bard gelatine capsules.
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[3124] In one embodiment, the composition is an oral disintegrating tablet (ODT). ODTs differ
from traditional tablets in that they are designed to be dissolved on the tongue rather than

awallowed whole

[8125] In onc embodiment, the composition s an oral thin film or an oral disintegrating film
{ODF). Such formulations, when placed on the tongue, hydrate via interaction with saliva, and
rclease the active compound from the dosage form. The ODF, in one embodiment, contains a
film-forming polvmer such as hvdroxypropyimethyleellnlose (HPMC), hydroxypropyvil
cellulose (HPC), pullulan, carboxymethy] cellulose (CMC), pectin, starch, polyviny] acetate

{(PV A} or sodium alginate.

10126] Liquid preparations for oral application may be i the form of syrups, solutions or
suspensions. Solutions, for example, may contain the compound of the disclosure, the balance
being sugar and a mixture of ethanol, water, glvcerol and propvlene glveol. Optionally such
hiquid preparations may contain coloring agents, flavoring agents, saccharine and/or
carboxymethylceliulose as a thickening agent. Furthermore, other excipients known o those

skilled in art may be used when making formulations tor oral use.

[3127] A compound of formula (I}, or a pharmaceutically acceptable salt thereof, may also be
administered in conjunction with a further compound uvsed for the treatment of an ANCA

assoctated vasculitis {e.g., GPA or MPA) via one of the methods described heremn.

[86128] The further compound 1s administered concurrently, sequentially or i admixture with

a compound of Formula (I}, for the treatment of an ANCA associated vasculitis.

[3129] The further compound, in one embodiment, is an anti-TNF-a antibody, ¢.g., inflixaimab,
adalimumab, certolizumab pegol, and golimumab. In a further embodiment, the anti-TNF-q

antibody is intliximab.

{0130] The further compound, in ancther embodiment, 18 an anti-CD20 antibody, eg..
rituximab, ocrelizumab, obinutuzumab, ofatumumab, ibritumomab tiuxetan, tositumomab, and

ublituximab. In a further embodiment, the anti~-CD20 antibody is nituximab.
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{0131] In vet another embodiment, the further compound is a steroid. In a further embodiment,
the steroid 15 a corticosteroid. In even a further embodment, the further compound 15 a

glucocorticoid.

18132} In even ancther embodiment, the further compound 18 cyclophosphamide (CYC), alone

or in combination with one or more glucocorticoids,

[4133] In onc combination therapy embodiment, the compound of the disclosure, or a
phammaceutically accepiable salt thereof, is adnunistered concurrently or sequentially with one
or more further active ingredients sclected from one or more of those provided above. For
example, the compound of Formula (), or a pharmaceutically acceptable salt thereof, may be
administered concurrently or sequentially with a further pharmaceutical composition for use as
a medicament for the treatment of an ANCA associated vasculitis. The further pharmaceutical
composition may be a medicament which the patient may already be prescribed {e.g., an
existing standard of care medication}, and may itself be a composition comprising one or more

active ingredients s¢lected from those defined above.
[8134] Formula I, its subgenera, and INS1007, as well as methods of making the same, are

disclosed in US Patent No. 9,522 894, the disclosure of which is incorporated by reference

its entivety for all purposes.
[0135) A compound of formula (¥} or a pharmaceutically acceptable salt thereof can be

synthesized by reacting a compound of formula (11},

N

HZN\/’?

R' (),

wherein R! is as defined in formula (1}, with a compound of formula {T11),

(Y
.. _OH
N\/ n”
PG

S,
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wherein PG represents a protecting group (¢.g. ferf-butoxyvearbonyl}, and optionally thereafter

carrving out one or more of the following procedures:
e converting a compound of formula (f) mto another compound of formula (I);
* removing any protecting groups; and/or
= forming a pharmaceutically acceptable salt.

[8136] The process 1s conveniently carried out in the presence of a base such as DiIPEA or TEA
and one or more activating agents such as EBCL, 2-pyvridinol-1-oxide, or T3P. The reaction is
conveniently carried out in an organic solvent such as DMF or DCM at a temperature, for
example, in the range from about 20 °C to about 100 °C, from about 20 °C to about 80 °C, from
about 20 °C to about 60 °C, or from about 20 “C to about 40 °C, in particular at ambient

temperature {about 25 °C).

18137] Compounds of formula (H} may be prepared by reaction of a compound of formula
{Ivj,

R av),

wherein PG represents a protecting group {e.2. feri-butoxycarbonyl), with a suitable reagent to

remove the protecting group PG, An example of a suitable reagent 1s formic acid.

[6138] Compounds of formula (V) may be prepared by reacting a compound of formula (V),

N
PG/N%
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whercin PG reprosents a protecting group {(¢.g., feri-butoxycarbonyl) and Hal represents a

halogen {¢.g. { or Br}, with a compound of formula (V) or an ester thereof,

(;DH

HO™TTR vy
{0139] wherein R’ is as defined in formula (1), in the presence of a catalyst such as Pd(dppfHiCh
- DCM or 1,1 dis{di-terr-butylphosphinojferrocene palladinm dichloride and a base such as
potassium carbonate or sodium carbonate. The reaction is conveniently carried out in a solvent
such as dioxane/water mixture or ACN/water mixture at a temperature, for example, in the
range from about 20 °C to about 100 °C, from about 40 °C to about 90 °C, or from about 60 °C

to about 80 °C, particularly at about 75 °C.

{0140} Compounds of formula (V) may be prepared from a compound of formula (VIi},

O

PG YT TNH,

[#141] in which PG represents a protecting group {¢.g. feri~butoxycarbonyl} and Hal represents
a halogen (e.g., 1 or Br), using standard hterature procedures for the dehydration of an anude,
for example with Burgess reagent, or with a reagent such as T3P with or without a base such as
DiPEA, in a solvent such as DCM or DMF at a temperature in the range of from about -20 °C
to about 100 °C, from about -20 °C o about 80 °C, from about -20 °C to about 50 °C, from

about -20 “C to about 20 °C, from about ~10 °C to about 10 °C, for example at about 0 °C.

10142} Compounds of formula (VI) may be prepared by reacting a compound of formula

{(VIHI),
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PG”N

[8143] in which PG represents a protecting group (e.g. ferf-butoxyearbonyl) and Hal represents

Hal (VIID,

ahalogen (¢.g., Lor Br}, with an agueous ammonia solotion, using standard literature procedures
for the formation of an amide, for example, in the presence of a base such as N-ethyvl-morpholine
or DiPEA and an activating agent such as TBTU or T3P, The reaction is conveniently carried
out in an organic solvent such as DMF, at a temperatore in the range of from about -20 °C to
about 100 °C, from about -20 °C to abowut 80 °C, from about -20 °C to abowut 30 °C, from about

=20 °C to about 20 °C, from about -10 °C to about 10 °C, for example at about 0 °C.

[3144] Compounds of formula (V) arc cither commercially available, are known in the
literature {¢.g., from Tetrahedron: Asvmmetry, 1998, 9, 503, incorporated by reference herein

i its entirety for all purposes) or may be prepared using known technigues.

[8143] There 1s further provided a process for the preparation of a compound of formula (), or
a pharmaceutically acceptable salt thereof, as defined above which comprises reacting a

compound of formula (1X),

o o
o, N
N YT TNH,
PG o &

{0146} wherein R is as defined above and PG represents a protecting group (c.g. feri-

R (1x),

butoxycarbonyl), using standard literature procedures for the dehydration of an amide, for
example with Burgess reagent or with a reagent such as T3P with or without a base such as
DiPEA, 10 a solvent such as DCM or BMF at 3 temperature in the range from about -20 °C 1o
about 100 °C, from about 20 °C to about 80 °C, from about 20 °C to about 60 °C, from about
20 °C to about 40 °C for example at about 25 °C, and thereafier reacting with a suitable reagent

to remove the protecting group PG, An example of a suitable reagent 1s formic acid.
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[3147] A compound of formula (¥X} may be prepared by reacting a compound of formula (X},

wherein PG represents a protecting group {(e.g. ferf-butoxycarbonyt),

(X},

[0148] with a halide of formula (XTI}, wherein R' is defined as in formula (1), RE—8 (X1,
int the presence of a catalyst such ag bisfbis(1,2-diphenylphosphimo)ethane fpalladium(0), or
Pd{dpphHCly DCM, and a base such as potassium carbonate or sodium carbonate. The reaction
15 conveniently carried out in a solvent such as dioxane/water mixture or ACN/water nuxture
at a temperature, for example, in the range from about 20 °C to about 100 °C, from about 40 °C

to about 90 °C, or from about 60 °C to about 96 °C, particulady at about 80 °C.

{0149] A compound of formula (X} may be prepared by reacting a compound of formula (X1},

wherein PG represents a protecting group {e.g. ferf-butoxycarbonyt},

G

-
\O
A R
/N 'llri/ H NH2
PG o

with B2Pmo in the presence of a suitable catalyst such as Pd{dppHClz - BCM and with or without

iBr (X1},

11 -bis(diphenyiphosphinoerrocene or 1,1-bis{di-fers-butviphosphino)ferrocene palladium
dichlonide, with a suitable salt such as potassivm acetate, in a solvent such as DMSO at a
temperature in the range from about 60 °C 1o about 100 °C, from about 70 ~C to about 90 °C,

for example at about 85 °C.

[8150] A compound of formula (X} may be prepared by reacting a compound of formula

(XID),

(O8]
ot
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O

H N\/J‘k
2 NH.,

4

B (k} EI})
with a compound of fornmuda (T3},
(3
-, SO
N\) ”n/
PGI
O am,

{0151 wherein PG represents a protecting group (e.g. ferr-butoxyearbonyl) in the presence of
a base such as DIPEA or TEA and an activating agent such as EDCI, 2-pyndinol-1-oxide, or
T3P. The reaction s conveniently carried out in an organic solvent such as DMF or DCM at a
temperatare, for example, in the range from about 20 °C to about 100 °C, fiom about 20 °Cto
about 80 °C, from about 20 °C to about 60 °C, from about 20 °C to about 40 °C, for example,

at ambient temperature (about 25 °C).

{0152] Compounds of formula (X1} mav be prepared by reacting a compound of formula

X1V},

O

m\\)}\
PGT Y7 TOH

[31533] in which PG 1 as defined in formula (VI), with an agueous amumonia solution, using

WBr (XEV}

standard literature procedures for the formation of an amide, for example, in the presence of a
base such as N-cthyl-morpholine or DiPEA and an activating agent such as a “uronium” reagent
{(for example TBTU), or T3P. The reaction 1s conveniently carried out in an organic solvent

such as DMF, at a teraperature in the range from about -20 °C to about 100 °C, from about -20

(O8]
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°( to about 80 °C, from about ~20 °C to about 50 °C, from about <20 °C o about 20 °C, from

about -10 “C 1o about 10 °C, for example at about 0 °C.

[3134] A compound of formula (IX) may be prepared by reacting a compound of formula (XIE)
wherein PGorepresents a protecting group (e.g. ferf-butoxycarbonyl), with a compound of
formula (V1) or a boronate ester thereof, m the presence of a catalvst such as bisfhis(1,2-
diphenvyiphosphinojethanejpaliadinam(0) or Pd{dppfHiClz - DCM and a base such as potassium
carbonate or sodium carbonate. The reaction is conveniently carried out in a solvent such as
dioxanc/water or ACN/water mixture at a temperature, for example, i the range from about 20
°C to about 100 °C, from about 40 °C to about 90 °C, or from about 60 °C 1o about 90 °C, for

example, at about 80 °C.

13155] There is further provided a process for the preparation of a compound of formula (), or
a pharmaceutically acceptable salt thereof, as defined above which comprises reacting a

compound of formula (XV),

. ‘B (XV}

10156] wherein PG represents a protecting group {e.g. ferf-butoxycarbonyh), with a compound
of formula {(VI) or an ester thereof, wherein R’ is as defined in formula (). in the presence of
a catalyst such as Pd{dpphCly -DCM or 1,1 bis{di-ferr-butylphosphino)ferrocene palladium
dichlonide and a basc such as potassium carbonate or sodium carbonate. The reaction 1is
conveniently carried out in a solvent such as dioxane/water mixture or ACN/water mixture at a
temperature, for example, in the range from about 20 °C to about 100 °C, from about 40 °Cio
about 90 °C, or from about 60 °C to about 80 °C, particularly at about 75 °C, and thereafter
reacting with a suitable reagent to remove the protecting group PG, An example of a suitable

reagent is formic acid.

(O8]
(8]
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{0157] Compounds of formula {X¥) may be prepared from compounds of formula (X¥) using
standard procedures for the dehvdration of an amide, for example with Burgess reagent or a
reagent such as TBTU or T3P with or without a base such as DiPEA | in a solvent such as BDCM
or DMF at a temperature in the range from about -20 °C to about 100 °C, from about 20 °Cto
about 80 °C, from about 20 °C to about 60 °C, from about 20 °C to about 40 °C, for cxample

at about 25 °C.

[3158] There is further provided a process for the preparation of a compound of formula (I} or
a pharmaceutically acceptable salt thereof as defined above which comprises reacting a

compound of formula (XVI),

HoN

NH,

“ R xvi),
{0159] wherein R is as defined in formaula (1), with a compound of formula (I11), conveniently
carried out in the presence of a base such as DiPEA or TEA and one or more activating agents
such as EDCI, Z-pyndinol-1-oxide, or T3P, followed by a dehydrating reagent such as T3P,
The reaction 18 conveniently carried out in an organic solvent such as DMF or DCM at a
temperature, for example, in the range from about 20 °C to about 100 °C, from about 26 °Cto
about 80 °C, from about 20 °C to about 60 °C, from about 20 °C to about 40 °C, in particular

at ambient temperature (about 25 °C).

[81646] Compounds of formula (XVI} can be prepared from reacting compounds of formula
{(VII) with compounds of fornula (VI) or an ester thercof, wherein R? is as defined in formula
{I), in the presence of a catalyst such as Pd{dppfiCl - DCM or L1 bis{di-ferr-
butylphosphinojterrocene palladiuvm dichlonide and a base such as potassium carbonate or
sodium carbonate. The reaction 15 convemently carried out in a solvent such as dioxane/water
mixture or ACN/water mixture at a temperabure, for example, in the range from about 20 °C 1o
about 100 °C, from about 40 °C to about 90 °C, or from about 60 “C 1o about 80 °C, particularly

at about 75 °C, followed by deprotection of PG.

[N
=
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[3161] A compound of formula (111},

Q ﬂ/oH

N
/

PG O amy,

[0162] wherein PG represents a protecting group (o.g. feri-butoxyearbonyl) is either

commercially available, or may be prepared from a compound of formula (XVil},

¢

N \/n/ O\CH3
PG O (XVII),

10163] using Literature procedures for mild ester hydrolysis {e.g. from Tesr Lest, 20807, 48,
2497, mcorporated by reference hercin in its entirety for all purposes), for example with LiBr
and a base such as TEA, in a solvent such as ACN/water mixture, for example at from about 0
“C to about 40 °C, from about 5 °C to about 35 °C, from about 10 °C to about 30 °C, for

example, at about 25 °C.

[#164] A compound of formula (XVII), whercin PG represents a protecting group {¢.g. fert-

butoxyearbonyl), may be prepared from a compound of formola (XY},

(XVIID

[0165] using a reducing agent, for example BH2-DMS, in a solvent such as THF, at a
temperature in the range of from about 0 °C to 40 °C, from about 5 °C to about 35 °C, from

about 10 °C 10 30 °C, or at about 25 °C.

{0166] A compound of formula (XY}, where PG represents a protecting group {e.g. fert-
butoxvcarbonvl), may be prepared from a compound of formula (XIX), using a biocatalvtic
transformation for chemoselective lactam formation, e.g., using a lipase such as Novozym 435,

5

(O8]
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in a solvent such as an ether, e.g., dioxane, at a temperature in the range from about 0 °C to 80
°(C, from about 20 °C to about 60 °C, from about 40 °C to about 60 °C, for example at about 55

°C, followed by conditions for introduction of the protecting group PG.

@]
H,C )J\\//\
e o)
e, O
HzN\/) 'T( \CHs

© (XIX),

18167} A compound of formula (XIX) may be prepared from a compound of formula (XX},

P& 0 (XX,

10168} whercin PG and PG? are protecting groups {c.g., benzyl), using conditions for
hvdrogenation, for example using Hy (g}, and a rcagent such as palladium dihydroxide on
carbon, in a solvent such as methanol or dioxane, under a pressure of, for example, 5-15 bar, 8-
12 bar, for example, 10 bar, at a temperature in the range from about 25 °C to abowut 80 °C, from

about 25 °C to about 60 °C, from about 30 °C to about 50 °C, for example at about 40 °C.

{0169] A compound of fornmula (XX), wherein PG and PG? are protecting groups {(e.g.,

benzyl), may be prepared from a compound of formula (XXI),

OH

PG O

M \/’J “’i&n/ C H,&
L °
9]

Pe (XXT),

{0170} wherein PG? and PG? are protecting groups {e.g. benzyl), using conditions for Oxa-
Michael reaction, reacting with methyl propvnoate, in presence of a base such as 4-

methvimorpholine, in a solvent such as toluene, at a temperature in the range from about ¢ °C

(o8]
[#}
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to about 100 °C, from about 10 °C to about 80 °C, from about 20 °C to about 60 °C, from about

20 7C to about 40 °C, for example at about 25 °C.

10171] A compound of formula (XXI}, wherein PG and PG? are protecting groups (e.g.
benzyl}, may be prepared from reacting a diprotected benzyl amine {¢.g., dibenzylamineg) with
{(8)-methyl oxirane-2-carboxylate, in a solvent such as cthanol, at a temperature 1 the range
from about 0 °C 1o aboot 90 °C, from about O °C to about 30 °C, from about 20 °C to about 80
°C, from about 40 “C to about 80 °C, or from about 60 °C to about 78 “C, for example, at 70

o
..

{0172} Alternatively, a compound of formula (i),

Q’“’TrQH

N
;

"¢ O amw,
103173} wherein PG represents a protecting group {e.g. ferf-butoxycarbonyl) may be prepared

from oxidation of a compound of formula (XX1I),

PG (XXI1),

{0174} for example, using reagents such as TEMPO, and sodium hypochlorite, optionally in the
prescence of a salt such as sodium bromide, 10 a solvent such as DCM/water, and in the presence
of a buoffer such as NaHCO3, and a phase transfer catalyst such as tetrabutylammoniom
bisulphate, at a temperature n the range from about 0 °C to about 100 °C, from about 10 °Cto

about 80 °C, from about 20 °C to about 60 °C, from about 20 °C to about 40 °C. ¢z, at 25 °C.

1175] A compound of formuda (XX}, wherein PG represents a protecting groap {e.g., feri-

oD

butoxycarbonyl) may be prepared from a compound of formula (XX,

(O8]
~3
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PG
N Ohis

2
Q,PG

CH (XXIII),

[0176] wherein PG' and PG? are protecting groups (e.g. benzyl), reacting with a base such as
sodiwrn hvdride, in a solvent such as THF, at a termperature in the range from about 0 °C to
about 60 °C, from about 10 °C to about 50 °C, from about 20 °C to about 40 °C, from about 20
°C to about 30 °C, ¢.g., at 25 °C, followed by inicrconversion of protecting groups PG, PG

and PG?, as defined in formula (XXI¥) and (XXIII).

{0177} A compound of formula (XXII), wherein PG and PG? are protecting groups {e.g.,
benzyi), may be prepared from reacting protected 3-aminopropancl {e.g. N-benzyl-3-
aminopropancl) with (3)-2-((benzvloxymethyhoxirane, in a solvent such as cthanol or
propanol, at a temperatare in the range from about 0 °C to about 70 °C, from about 10 °C o
about 60 °C, from about 30 °C to about 50 °C, or at about 40 °C, followed by reacting the crade
product with methanesulfony] chloride, i the prescence of a base such as BiPEA, in a solvent
such as DCM, at a temperature 1n the range from about -10 °C to about 25 °C, from about -10
°C to about 10 °C, from about -10 °C to about 5 °C, from about -8 °Cto about 0 °C, or ¢g., at

about -5 °C.

[8178] Compounds of formula (VI} or an ester thereof, (VIL), (X1} and {XIV)} are cither

commercially available, are known in the literature or may be prepared using known technmiques.

[3179] It will be appreciated by those skilled i the ast that in the processes of the present
disclosure certain fiunctional groups such as hvdroxyl or amino groups in the reagents may need
to be protected by protecting groups. Thus, the preparation of the compounds of formula (1)

may involve, af an appropnate stage, the removal of one or more protecting groups.

[3180] The skilled person will recognise that at any stage of the preparation of the compounds
of formula (I}, mixtures of isomers {¢.g., racemates) of compounds corresponding to any of
formudae (1D-(V), (VED-(X) and (XXX V1) may be utilized. At any stage of the preparation,
a single stereoisomer may be obtained by isolating it from a mixture of isomers {e.g., a

racemate) using, for example, chiral chromatographic separation.

(o8]
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[3181] The protection and deprotection of functional groups is described in “Protective Groups
i Organic Synthesis’, 4th B4, TW. Greene and P.G.M. Wuts, W iley (2006} and “Protecting
Groups’, 374 Bd P J. Kocienski, Georg Thieme Verlag (2003), incorporated by reforence herein

in its entirety for all purposes.

{0182] As provided throughout, according to the methods provided hercin, a compound of
formula (I} can be adminstered as a pharmaceutically acceptable sait. A pharmaceutically
acceptable salt of a compound of formula (3} may be advantagecus due to one or more of ifs
chemical or phvsical properties, such as stability in differing teraperatures and humiditics, ora
desirable solubility in HyO, oil, or other solvent. In some instances, a salt may be used to aid

i the isolation or purification of the compound of formula {I}.

[8183] Where the compound of formula (1) 1s sufficiently acidic, pharmaceutically acceptable
salts mclode, but are not limited to, an alkali metal salt, e g., Na or K, an alkali carth metal salt,
c.g., Ca or Mg, or an organic amine salt. Where the compound of formula (1) is sufficiently
basic, pharmaceutically acceptable salts include, but are not hinmuted to, inorganic or orgamc

actd addition salts.

[8184] There mav be more than one cation or anion depending on the number of charged

functions and the valency of the cations or anions.

[3185] For reviews on suitable salts, and phammaceutically acceptable salts amenable for use
herein, see Berge ef ol | J. Pharm. Sci. 1977, 66, 1-19 or “Handbook of Pharmaceutical Salts:
Propertics, selection and use”, PH. Stahd, P.G Vermuth, IWPAC, Wilev-VCH, 2002,

mcorporated by reference herein in its entirety for all purposes.

[3186] The compounds of formula () may form mixtures of is salt and co-crystal forms. Itis
also to be understood that the methods provided herein can employ such salt/co-crystal mixtures

of the compound of formula (I).

[8187] Salts and co-crystals may be characterized using well known techniques, for example
X-rav powder diffraction, single cryvstal X-ray diffraction {for example to evaluate proton
position, bond lengths or bond angles), sohid state NMR, (to evaluate for example, C, N or P
chemical shifts) or spectroscopic technigues (1o measure for example, O-H, N-H or COOH

signals and IR peak shifts resulting from hydrogen bonding).
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[3188] It 15 also 1o be understood that certain compounds of formula (I may exist in solvated
form, ¢.g., hvdrates, including solvates of a pharmaceutically acceptable salt of a compound of

formula (§).

[8189] In one embodiment, certain compounds of formula () may exist as racemates and
racemic mixtures, single enantiomers, individual diastercomers and diastereomeric mixtures.
1t 1s to be understood that the present disclosure encompasses all such isomeric forms. Cortain
compounds of formula (I} may also contain hnkages {¢.g., carbon-carbon bonds, carbon-
nitrogen bonds such as amide bonds} wherein bond rotation is restricted about that particular
kinkage, e.g. restriction resulting from the presence of a ring bond or double bond. Accordingly,
it is to be understood that the methods provided hercin can cmploy such isomers. Certain
compound of formula (I} may also contam multiple tastomeric forms. It is to be understood
that the present disclosure encompasses all such taustomeric forms. Stereoisomers may be
separated using conventional techniques, ¢.g. chromatography or fractional crystallization, or

the sterecisomers may be made by stereoselective synthesis.

[0190]) In a further embodiment, the compounds of formula (I} ecncompass any
1sotopically-labeled (or “radio-labelled™) denvatives of a compound of formula (). Such a
derivative is a derivative of a compound of formula (I} wherein one or more atoms are replaced
by an atom having an atomic mass or mass number different from the atomic mass or mass
number typically found n nature. Examples of radionuchides that may be incorporated include
*H (also written as “D” for deuterium}). As such, in one embodiment, a compound of formula
{I} is provided where one or more hydrogen atoms are replaced by one or more deuterium
atoms; and the dewterated compound 15 used m one of the methods provided herein for treating

an ANCA associated vasculitis, such as GPA and/or MPA

[3191] In a further embodiment, the compounds of formula (}) may be administered in the form
of a prodrug which is broken down in the human or amimal body to give a compound of the
formula (1), Examples of prodrugs imchude 1n vivo hvdrolysable esters of a compound of the

formula {§).

{8192} An in vivo hydrolysable (or cleavable) ester of a3 compound of the formula (3} that
contains a carboxy or a hvdroxy group is, for example, a pharmaccutically acceptable ester

which 1s hydrolyzed in the human or animal body to produce the parent acid or alcohol. For
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examples of ester prodrugs denivatives, see: Curr. Drug. Metab. 2083, 4, 461, meorporated by

reference herein in 1ts entirety for all purposes.

[0193] Various other forms of prodrugs are known in the art and can be used in the methods

provided herein. For examples of prodrug derivatives, see: Natfure Reviews Drug Discovery

2008, 7, 255, the disclosure of which is incorporated by reference herein in s entirety for all
> > > o ~

pUrposes.
EXAMPLES

{8194} The present invention is further dlustrated by reference to the following Examples.
However, it should be noted that these Examples, hike the embodiments described above, are

tilustrative and are not to be construed as restricting the scope of the nvention in any way.

Example 1 - INS1007 Reduces PR3 Expression and Neutrophil Serine Protease Activities

in Cultured Human Neutrophiis

[3195] To evaluate the pharmacological effects of INST1007 on surface PR3 expression, total
PR3 expression, and NSP activity, stem cells were differentiated to neutrophils in the presence
of INK1007 at increasing concentrations. Primary bone marrow (BM) or umbilical cord blood
(UC) derived CD34" neutrophil progenitor cells (AllCelHs; Alameda, CA) were cultured for 7
davs in STEMSPAN™ SFEM media (Stemcell Technologies; Tukwila, WA) supplemented
with recombinant human Stem Cell Factor {Peprotech; Rocky Hill, NI} and recombimant human
1L-3 (Peprotech). The cells were differentiated in culture for another 7 days in STEMSPAN™
SFEM media (Stemcell Technologies) with recombinant human Granulocyte Colony
Stimulating Factor (Peprotech), plus increasing concentrations of INS1007 (0 — 10 uM). Atthe

end of the differentiation/treatment period, cells were harvested for analysis.

18196] Differcntiated neutrophils were harvested for flow cytometry to gquantify PR3
expression on the surface of neutrophils (Figures 1 and 2} and neutrophil total PR3 expression

{Figure 3).

Surface PR3 Expression

{8197} After harvest, the cells were resuspended in FACS staining buffer and Fe receptors wers
blocked for 30 min at 4 °C. Cells were stained for 30 min with a mouse anti-PR3 monoclonal
41



WO 2019/157050 PCT/US2019/016844

antibody (Abcam; Cambridge, MA) or a mouse monoclonal IgG isotype control (Abcam),
followed by a Cv5-conjugated goat anti-mouse IgQG secondary antibody (Abcam), and then

analyzed using a GUAVA® EASYCYTE™ 6HT flow cytometer (Millipore; Billerica, MA).

Total PR3 Expression

[3198] A spared poruion of the cells was further fixed and permeabilized for mtraceliular
staining, with the same anti-PR3 antibody or isotype antibody, followed by the same CyS-
conjugated goat anti-mouse IgG secondary antibody, and then analyzed for total PR3

expression, exhibited by both surface and intracellular PR3 simultancously.

NSP Activity Measuremenis

13199} Neotrophils in a separate aliquot of harvested neutrophils were lysed with 10% (v/v}
Triton X~100 in PBS and the iysates were added to 96-well plates. Peptide substrates for NE
(N-Methoxysuccinyl-Ala-Ala-Pro-Val-7-anudo-4-methvicoumarn; Sigma-Aldrnich; 5. Louwsg,
MO}, for PR3 {aminobenzoyl-Val-Ala-Asp-Cys-Ala-Asp-Gln-Lys{2 4-dinitrophenyly;
GenScript; Piscataway, NI}, and for CatG (N-Succinyi-Ala-Ala-Pro-Phe p-nitroanilide; Sigma)
were added, and either fluorcscence or absorbance was quantified using a SYNERGY™
microplate reader (BioTek; Winooski, VT, NSP inhibitors were used to test the specificity of
enzymatic assays, mchiding elastase iohibitor (Abcam} for NE, sivelestat (Abcam) for PR3,
and cathepsin G inhibitor | {Cayman Chenical; Ann Arbor, M1} for CatG. A portion of cell
Iyvsate samples was retained for protein guantification using a PIERCE™ BCA Protein Assay
Kit (Thermo Fisher} according to the manufacturer’s tnstructions. The NSP activities were
normalized to cell lysate protein concentrations and the final data were fit with nonhinear, four-
parameter, logistical regression analysis by using GRAPHPAD PRISM® software (GraphPad

Software Inc.; La Jolla, CA). The results are provided in Figures 5 and 6 and discussed below.,

Fluorescence Microscopy

{0208] In a separate cxpeniment, neutrophils were harvested, stained for 30 min. with either a
mouse anti-PR3 monoclonal antibody (Abcam; Cambridge, MA) or a mouse monoclonal IgG
isotype control {Abcam}, followed by a CyS-conjugated goat anti-mouse 1gG secondary
antibody {(Abcamy}, fixed in 4% formaldehyde, and mounted to glass shides with PROLONG™
Diamond Antifade Mountant with DAPL (Thermo Fisher; Waltham, MA}. Samples were
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imaged with an Axio fluorescence microscope (Zeiss; Oberkochen, Germany) using constant

settings while imaging samples from different treatment conditions,
Resulis

{0201] The resulis of the fluorescence microscopy experiments demonstrated that neutrophils
derived from ecither bone marrow or umbilical cord stem cells exhibited robust surface
expression of PR3, Differentiation in the presence of 10 gM INS1007 markedly reduced

surface PR3 in both cell types.

10202} Flow cytometry was employed to quantify mean fluorescence intensity (MF1) associated
with surface PR3 expression in cells differentiated n the presence of INS1007 at various
concentrations. Following normalization as percent of untreated cclls, INS1007 concentration-
dependently reduced surface PR3 expression in neutrophils derived from both bone marrow
and umbilical cord blood stem cells, with maximum reductions greater than 60% (Figure 1. In
addition, flow cytometry was used to ¢valuate the percentage of cells without surface PR3
expression. It was found that approximately 30-40% of untreated neutrophils expressed no
detectable PR3 on their surface (Figare 2. INS1007 concentration-dependently inercased the
percentage of cells with no detectable surface PR3 expression to more than 50% of neutrophils
derived from umbilical cord blood stem cells and nearly 80% of neutrophils derived from bone

marrow stem cells (Figure 2}

10203] Total PR3 levels did not reach statistically significant reduction with INS1007 m
umbilical cord blocd stem cell-derived neutrophils, but were sigmficantly reduced in bone
marrow stem: cell-derived neutrophils, albeit not in a completely concentration-dependent
manner (Figure 3). In addition, flow cvtometry was used to evaluate the percentage of cells
without total PR3 expression. It was found that approximately 10-15% of unireated neutrophils
expressed no detectable total PR3 (Figure 4). INS1007 did not reduce the percentage of cells
with positive total PR3 expression m newtrophils derived from either umbilical cord blood stem

cells or bone marrow stem cells (Figure 4).

[0204] INS1007 effocts on neutrophil serine protease (NSP) activities within the differentiated
neutrophils were evaluated. INS1007 concentration~-dependently decreased the activities of NE

and PR3 > 0%, and > 90%, respectively, at the highest concentration tested (10 uM; Figures
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5-6). In addition, INSI1007 concentration dependently descreased the activity of CatG by

greater than 75 percent, at the highest concentration tested (10 uM) {data not shown).

10205] Overall, the data show that INS1007 effectively decreases surface PR3 expression and
NSP activities during neutrophil differentiation in vire. Without wishing to be bound by
theory, because autoantibodics in patients with GPA bind to surface PR3 {0 stimulate NSP
rclease and subsequent tissue damage, the pharmacological effects of INS1007 on neutrophils
may treat GPA by two distinct mechanisms of action: (1) reduced surface PR3 to decrease the
antigen for autoantibody binding; and, (11} reduced activities of NSP fo decrease the tissue

damage following neutrophi] degranulation.

10206] Morcover, without wishing to be bound by theory, because autcantibodics in patients
with MPA bind to surface PR3 and/or to stimulate NSP release and subsequent tissue damage,
the pharmacological effects of INSI0G7 on neutrophils may treat MPA and other
myeloperoxidase (MPO)Y-ANCA related disorders by reducing activities of NSP to decrease the

tissue damage following neutrophil degranulation.

Example 2 — Bone Marrow Neutrophil Elastase Activity in C57TBL/6 Mice Dosed with
INSIO07

10207) C37BL/6 mice were orally dosed with INS1007, and bone marrow NE activity was
tested. Dosing was twice daily for seven days with the following treatment groups. Dosages

were split in half to arrive at the toal dose.

; Total . .
Treatment # Tose Preatment Preatment
e | Mice/vroup = 5 Revimen Puration (Bavs)
{meglky)
BIiD
Test 6 0.2 7
(BAM & 4PM)
BID
Test ] Z ) o 7
(S8AM & 4PM)
BIiD
Test 6 20 7
s (BAM & 4PM)

[3208] After treatment, all animals had both femurs and tibias removed and bone marrow was

aspirated with 1ce-cold RPMI buffer. Cell pellets were collected after red blood cell lysis and
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washed with PBS. Ice-cold PBS-Triton X-100 lysis buffer was added to the cell pellet to obtain

cell lysate after maximum speed centrifugation,

10209] Cell lysates were stored at -80 °C until enzymatic assays were performed.  For
neutrophil ¢lastase (NE) activity assay, bone marrow cell lysates were added to a 96-well black
plate and incubated for 15 minutes in the presence or absence of NE inhibitor {Abcam, Cat #
abi42154). A serial dilution of natural mouse clastase protein (Abcam, Cat # ab95133) was
used for establishing the standard curve. The NE substrate (Methoxvsuccinyl-ala-ala-pro-val-
AMC; Sigma, Cat # M9771) was eventually added to the samples. The resulting fluorescence
was immediately measured at 350 nm excitation and 450 wm emission, m a kinetic mode by
reading every 5 minutes for up to 3 hours at 37 °C. The reaction was read on a BIOTEK®
SYNERGY ™ plate reader. The reaction rate was calculated with the initial slopes of the linear
range and a standard curve for the natural mouse elastase was plotted against their slopes. The
net NE activity (in the unit of natural mouse elastase amount} was calculated based on the stand
curve by subtracting the NE intlubitor control wells from non-inhibited wells. The resulis are

provided in Figure 7.
Example 3 — Maintenance of GPA Remission with INS1007

[8210] This example descnibes a randomized, double-blind, placebo-controlled, paralicl-group,
and multi-center phase 2b trial to assess the efficacy and safety of INS1007 i maintaining GPA
remission. Eligible patients are those who have newly diagnosed or relapsing GPA m complete
repussion. Eligible patients are PR3-ANCA-positive at diagnosis or during the course of their
discasc. Remission in cligible patients is defined as a BVAS/WG of 0 and symptom-free for at
least 30 davs, or for at least 90 days at screening. Specifically, at screening, patients are in
remission (defined as having a BVAS/WG of 0) and symptom-free for at least 30 days, or for
at least 90 days if remission is induced with ntuximab. At the time of enrollment, patients can
be treated with rituximab, cyclophosphamide, or a steroid. At randonuization, patients will stop

such treatments.

18211} A screening period of up to 6 weeks per patient will take place. Dunng the sereening
period. the patient’s demographic information, medical history, and smoking history will be
obtained, vital signs, ANCA status, and biomarkers will be collected. Chinical laboratory tests,

and pregnancy tests will be conducted during this period. Patients who meet all the inclusion
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criteria will be enrolled in the studv. Patients that have other vasculitis (primary or secondary),

arc pregnant or breastfeeding, will be excluded from the study.

10212] In the treatment arm, patients in GPA renission will be orally administered 235 mg or 40
mg INS1007 once daily for 52 weeks. In the control arm, patients in GPA remission will be
orally administered a placebo once daily for 52 weeks. Patients will cease other maintenance
medications for GPA once they are randomized to study treatment. Kandomization will be
stratified based on whether or not the patient was on ritiximab maintenance therapy prior to

study treatment.

1821 3] The efficacy of the INST007 treatment 1s measured by the following clinical endpoints:
the appearance of a GPA relapse in a patient. The relapse can be a major relapse or a minor
replapse. A major relapse is defined as reappearance or worsening of discase with (A) a
BVAS/WG > 0 and mvolvement of at least one major organ, (B) a lhife-threatening
manifestation, or {C) both (A} and (B). A minor relapse 1s defined as reappearance or worsening
of disease with a BVAS/WG > 0, not corresponding to a major relapse, but requiring mild
treatment mtensification. The number of patients without a relapse will be compared between
cach arm of the study. The number of patients expenencing a major relapse will be compared
between each arm of the study. The number of patients experiencing a minor relapse will be

compared between each arm of the study.

10214] In addition, the amount of time to relapse will be measured during the 52Z-week
treatment period and compared between cach arm of the study. The number of patiends in cach
arm experiencing a disease flare (BVAS/WG score > 1), and when the respective flare occurs
will be quantified. From this information, the rate of flares dvring the 52-week treatment period

can be compared between cach arm of the study.

10215} Other efficacy measurements wil inchide (i) the measurement of VDI from bascline o
Week 52 for the treatment arms as compared to the placcho control group; (i) systemic
corticosteroid use based on total oral corticosteroid dose and duration of oral corticosteroid use;
(i} quality of life measured by, e.g., a SF-36 score, over the S2Z-week treatment period
compared between groups; and {iv) proteinase 3 neutrophil cell surface expression and/or
activity, cathepsin G activity, and/or NE activity in the blood or sputum as compared between

groups.
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10216] All documents, patents, patent apphcations, publications, product descriptions, and
protocols which are cited throughout this application are incorporated herein by reference in

thetr entireties for all purposes.

[8217] The embodiments illustrated and discussed m thas specification are mtended only to
teach those skilled in the art the best way known to the inventors to make and use the invention.
Modifications and variation of the above-described embodiments of the invention are possible
without departing from the invention, as appreciated by those skilled in the art in light of the
above teachimgs. It s thercfore understood that, within the scope of the claims and their

equivalents, the mvention may be practiced otherwise than as specifically described.
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CLAIMS

1. A method for treating an antineutrophi! cvtoplasmic autcantibody (ANCA) associated
vasculitis in a patient in need of treatment, comprising, administering to the patient a
pharmaceutical composition comprising an effective amount of a compound of formula (I3, or

a pharmaceutically acceptable salt thereof,
N

( ? H N

~Z

ey, N 4

N\-/) ;,ﬂ/ \//

H
o

wherein,

Riis

MO\
N Y/ N ] S
/./\//\( . O />
R° N N

R?is hydrogen, F, Cl, Br, 0S0:C13alkyl, or Crsalkyl;

R? is hydrogen, F, CL, Br, CN, CFs3, SG2Ciaalkyl, CONH: or SO:NRUR®, wherein R* and R®

together with the nitrogen atom to which they are attached form an azetidine, pyrrohdine or
piperidine ring; or

RS is Craalkyl, optionally substituted by 1, 2 or 3 F and/or optionally by OH, OCisatkyl, N(Ci-
salkylh, cyclopropyl, or tetrahydropyran;

R’ is hydrogen, F, Cl or CHs;

Xiis 0, Sor CFy
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YisOorS;and

Qis CHorN.

Z. The method of claim 1, wherein, Rt is

3. The method of claim 1 or 2, wherein X is O.

4. The method of claim 1 or 2, wherein X is 5.

5. The method of claim 1 or 2, wherein X 15 CFs.

6. The method of any one of claims 1-5, wherein R®is unsubsituted Crsalkyl,
7. The method of claim 6, wherein R® is unsubstituted methyl.

8. The method of claim 6, wherein R® is unsubstituted ethyl.

. The method of claim 6, wherein R® is unsubstituted propyl.

10, The method of any one of claims 1-9, wherein R7 is hydrogen.

11, The method of any one of claims 1-9, wherein R7 is F.
12, The method of any one of claims 1-9, wherein R 1 C1.
13, The method of any one of claims 1-9, wherein R is CHs.

14, The method of claim 2, wherein X is O, S or CF2; R® is Crsalkyl, optionally substituted
by 1. 2 or 3 F and/or optionally by OH, OCisalkyl, N{Cisalkvi), cvclopropyl, or
tetrahydropyran; and R7 is hydrogen, F, Cl or CHs.

15, The method of claim 1 or 2, wherein, X is O; R® is Craalkyl; and R7 is hydrogen.

16, The method of claim 1 or 2, wherein X is S; R® is Crsalkyl: and R7 is hvdrogen.
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17 The method of claim 1 or 2, wherein X is CF2; R®is Cisalkyl; and R s hydrogen.
18, The method of claim 1 or 2, wherein, X is O; R%is Cisalkyl; and R7is F.

19, The method of claim 1 or 2, wherein X is 8; R® is Craalkyl, and R7 is F.

20.  The method of claim 1 or 2, wherein X is CF2, R is Cisalkyl and R7is F.

21. The method of claim 1 or 2, wherein, X is O; R® is Crsalkyl; and R7 is CL

22, The method of claim 1 or 2, wherein X is §; R® is Craalkyl; and R is CL

23.  The method of claim 1 or 2, wherein X is CF2; R® is Ciaalkvl; and R is C1.

24, The method of claim 1 or 2, wherein, X is O; R® 1s Crsalkyl; and R7 is CHa.

25. The method of claim 1 or 2, wherein X is 8; R is Crsalkyl; and R is CHa.

26.  The method of claim 1 or 2, wherein X is CF2; R® is Cizalkyl; and R7 is CHs.

27. The method of any one of claims 14-26, wherein R® is Cisalkyl substituted by 1, 2, or

3 F, OH, OCsalkyl, N(Crsalkyly, cyclopropyl, or tetrahydropyran.
28.  The method of any one of claims 14-26, wherein R® is Cioaalkyl substituted by 1 F.
29, The method of any one of claims 14-26, wherein R® is Cisalkyl substituted by 2 F.

30.  The method of any one of claims 14-26, wherein R® is Cialkyl substituted by 3 F.

3L The method of any one of claims 27-30, whercin R® is substituted methyl.
32. The method of any one of claims 27-30, wherein R® is substituted cthyl.
33. The method of claim 1, wherein the compound of formula (1) s

(28)-N-[(15)-1-Cyanc-2-(4"-cyancobiphenyl-d-vljethyl}-1, 4-oxazepane-2 -carboxamide;
(28)-N-{{(18)-1-Cyvano-2-[4-(3-methyl-2-ox0~2,3~-dihvdro-1,3-benzoxazol-5-viphenyl jethyl} -
1,4-oxazepane-2-carboxamide;

283-N-{{18)-1-Cyano-2-{4-(3, 7-dimethyi-2-ox0-2 3-dihydro-1,3-benzoxazol-5-

vhphenvijethyl}-1,4-oxazepane-2-carboxamide;
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4'-{(28)-2-Cyvano-2~{{{25)-1 4~oxazepan-2-yicarbonvljanino tethyilbiphenyl-3-vi
methanesulfonate;

(28)-N-{(18)-1-Cvano-2-[4-(3-methyl-1 2-benzoxazol-5-yhphenyvljethyl} -1 4-oxazepane-2-
carboxamide;

(28)-N-{{(18)-1-Cyano-2-[4'-(trfluoromethybiphenyl-4-yliethyl} -1 4-oxazepane-2-
carboxamde;

{28%-N-[{153-1-Cyano-2-(3' 4'-diflucrobiphenyl-4-yhethyl}-1 4-cxazepane-2-carboxamide;
{25)-N-4{{1.5)-1-Cvano-2-{4-(6-cvanopyridin-3-vphenyljethvl } -1 4-oxazepane-2-
carboxamide;

(28)-N-{(18}-1-Cvano-2-[4-{4-methyl-3-0x0-3 4-dihydro-2 H-1 4-benzothiazim-6-
vhphenvljethvl}-1,4-o0xazepane-2-carboxamide;
(28)-N-{(18)-1-Cyano-2-{4-(3-cthyl-T-methvl-2-ox0-2,3~dithvdro-1,3-benzoxazol-5-
vhphenyljethyl}-1,4-oxazepane-2-carboxamide;

283-N-[{ 18)-1-Cyano-2-{4-[ 3-(2-hydroxy-2-methylpropyl)-2-oxo-2, 3-dihydro-1,3-
benzoxazol-5-yliphenyl}cthyvli-1,4-oxazepane-2-carboxamide;
{(25)-N-[(15)~1-Cyvano-2-{4-[3-(2 2-difluorocthy]}-7-fluore-2-oxo-2, 3-dihvdro-1,3-
benzoxazol-5-yliphenylicthyl]-1,4-oxazepane-2-carboxamide;
(28)-N-{{(18)-1-Cyanc-2-(4-{3-| 2-{dimethylaminojethyl]-2-ox0-2,3-dihydro-1,3-benzoxazol-
5-vi}phenvhethvii-1,4-oxazepane-Z2-carboxamide;
{(28)-N-{{15)-1-Cyano-2-[4-(3,3-difluoro- 1 -methyi-2-0x0-2,3-dihydro~- 1 H-indol-6-
vhphenvljethyl}-1,4-oxazepane-2-carboxamide;
{283-N-{{15)-1-Cyano-2-{4-(7-fluore-3-methyl-2-ox0-2, 3-dthydro-1,3-benzoxazol-5-
vhphenvliethyl}-1.4-oxazepane-2-carboxamide;
(25)-N-{{(15)-1-Cvano-2-[4-3-¢cthvl-2-ox0-2, 3-dihvdro-1,3-benzoxazol-5-yhphenvijethyl} -
1.4-oxazepane-2-carboxamide;
(28)-N-[(18)-1-Cyvano-2-{4-[3-(cvclopropyimethyl}-2-ox0-2,3~dihydro-1,3-benzoxazol-5-
vijphenyi}ethyl}-1,4-oxazepane-2-carboxamide;

283-N-[{ 18)-1-Cyano-2-{4-[ 3-(2-methoxyethyD-2-0x0-2, 3-dihvdro-1,3-benzothiazol-5-
vliphenvitethyli-1,4-oxazepane-2-carboxamide;

{285)-N-[{15y~-1-Cyvano-2-{4-[ 2-ox0-3~-{propan-2-v}}-2.3-dthydro-1,3-benzoxazol-5-

viiphenviiethyl]-1,4-oxazepane-2-carboxamide;
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{25)-N-4{{1.5)-1-Cvano-2-{4-(4-methyl-3~0x0-3 4-dihydro-2/-1 4-benzoxazin-6-
vhphenvljethyl}-1,4-oxazepane-2-carboxamide;
(28)-N-{(15)-1-Cyanc-2- {4-[3-(Z-methoxyethyl}-2-ox0-2 3-dihydro-1 3-benzoxazol-5-
viphenvl}ethyl}-1 4-oxazepane-2-carboxamide;
(28)-N-{{18)-1-Cyano-2-{4-(5~cyvanothiophen-2-yphenyljethvi}-1 . 4-oxazepanc-2-
carboxamde;
{28)-N-[{ 153-2-(4'-Carbamoyl-3'-fluorobiphenyl-4-vi}- I-cyanoethyl]-1,4-oxazepane-2-
carboxamide;
28y-N-{(15)-1-Cyano-2-{4-(1-methyl-2-oxo-1,2-dithvdroquinolin-7-viphenyljethyl}-1,4-
oxazepane-2-carboxamide;
28)-N-{{(18)-1-Cyanc-2-{4-[2-oxo-3-(tetrahydro-2 H-pyran-4-yimethy}-2 3-dihydro-1,3-
benzoxazol-5-yliphenyl}ethvli-1,4-oxazepane-2-carboxamide;
{28)-N-{{1.5)-2-{4~(7-Chloro-3-methyi-2-ox0-2, 3~-dihvdro-1,3-benzoxazol-S-vhphenyii- 1 -
cyanosthyl}-1 4-oxazepane-2-carboxamide;
{285)-N-[(15)~-1-Cyvano-2-{4-[3-(2,2-difluoroethyl}-2-0x0-2,3-dithydro-1,3~benzoxazol-5-
viiphenviiethyl]-1,4-oxazepane-2-carboxamide;
(28)-N-{(15)-1-Cyvanc-2-{4-[2-0x0-3-(2,2 2-tnfluorocthyl)-2, 3-dihydro-1,3-benzoxazol-5-
viphenvl}ethyl}-1 4-oxazepane-2-carboxamide;
(28)-N-{(18)-1-Cyano-2-{4-(3~-methyl-2-ox0-2, 3-dihvdro-1,3-benzothiazol-5-
vhphenyljethyl}-1,4-oxazepane-2-carboxamide;
253-N-{{18)-1-Cyano-2-{4"-(methylsulfonylbiphenyl-4d-vljethyl}-1,4-oxazepane-2-
carboxamide;
{25)-N-4{1.5)-2-|4'-(Azetidin-1 -visulfonylbiphenyi-4-yl}-1-cvanoethyl -1 4-oxazepane-2-
carboxamide;
28)-N-{{(18)-1-Cyanc-2-(4"-fluorcbiphenyl-4-yhethyl}-1, 4-oxazepane-2-carboxamide;
(28)-N-{{18)-2-4-(1 3-Benzothiazol-S-vyphenyl |- I -cvanoethyl } -1, 4-oxazepane-2 -
carboxamide;
253-N-{{18)-1-Cyano-2-{4'-cyvanobiphenyl-4-ylethyl}-1,4-oxazepanc-2-carboxamide;

or a pharmaceutically acceptable salt thereof,

34, The method of claim 1, wherein the compound of Formala (1) 1s (283-N-{{18)-1-cvano-

2-{4-(3-methyl-2-ox0-2, 3-dihydro-1,3-benzoxazol-3-ylphenvijethyl}-1,4-oxazepane-2-

U
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carboxamide: © (INSI007); or a pharmaceutically acceptable salt
thereof.
35. The method of claim 1, wherein the compound of Formmuda (I} is (28)-N-{(18)-F-cyano-

2-14-(3-methyi-2-ox0-2,3-dthydro-1,3-benzoxazol-S-yhphenvljethyl -1 4-oxazepane-2-
carboxamide (INS1007),

, 3
36. The method of claim {, wherein B! is R , R? is hydrogen, F, (1, Br,
080 C1aalkyl, or Craalkyl, and R? is hydrogen, F, C1, Br, CN, CFs3, SO:C1salkyl, CONH:z or
SOINRIR®, wherein R* and R® together with the nitrogen atom to which they are attached

form an azetiding, pyrrolidine or pipeniding ring.

~
37

The method of claim 36, wherein R? is hydrogen, and R? is hyvdrogen, F, C1, Br, CN,

CFs, or CONH:.

38.  The method of claim 36, whercin R? is hydrogen, and R? is SO:C1salkyl.

3
O

The method of claim 38 wherein R® is SO,CH:s.
40.  The method of claim 38, wherein R? is SO:CHCH;.

41, The method of claim 36, wherein R? is hydrogen, and R? is SO:NR*R®, wherein R?
and R together with the nitrogen atom to which they are attached form an azetidine,
pyvrroliding or piperiding ring.

42, The method of claim 36, wherein R?1s F, and R* is hydrogen, F, C1, Br, CN, CF3, or
CONH:.

43, The method of claim 36, wherein R is F, and R’ is 80:C1salkyl.
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44, The method of claim 43, wherein R? is 8O CH:.
45, The method of claim 43, wherein RY is SO:CH2CH:.

46.  The method of claim 36, wherein R? s F, and R® is SONR'R®, wherein R* and RS
together with the nitrogen atom to which they are attached form an azetidine, pyrrolidine or

piperidine ning.

47, The method of claim 36, wherein R? is Cl, and R? is hydrogen, F, CL, Br, CN, CFs, or
CONHb.

48, The method of claim 36, wherein R? is Cl, and R is SG2Crzalkyl.
49, The method of claim 48, wherein RB® is SO2CH;.
50, The method of claim 48, wherein R? is SO, CHLCH:.

51, The method of claim 36, wherein R? is Cl, and R? is SQ:NRR®, wherein R* and R?
together with the nitrogen atom to which they are attached form an azetidine, pyrrolidine or

piperiding ning,

52.  The method of claim 36, wherein R? is Br, and R® 1s hydrogen, F, Cl, Br, CN, CFs, or
CONH:.

53.  The method of claim 36, wherein R” is Br, and R is SO:Cisalkyl
54, The method of claim 33, wherein R is SO.CH:.
55 'The method of claim 33, wherein R* is SO:CH2CH;.

56.  The method of claim 36, wherein R? is Br, and R? is SO:NR*R®, wherein R* and R®
together with the nitrogen atom to which they are atiached form an azetidine, pyrrolidine or

piperidine ning.

57.  The method of claim 36, wherein R* is 0S0:2C1zalkyl, and R? is hvdrogen, F, CI, Br,
N, CF3, or CONHa.

58,  The method of claim 36, wherein R? is 0802C1salkyl, and R is 80:C1salkyl
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59, The method of claim 38, wherein R? is 8O, CH:.
60.  The method of claim 58, wherein R is SO:CH2CHs.

61.  The method of claim 36, wherein R? is 080:C1.aalkyl, and R3 is SO:NRAR®, wherein
R* and R® together with the nitrogen atom to which they are attached form an azeudine,

pvrrolidine or piperidine ning.
62.  The method of anv one of claims 57-61. wherein R? is 0S0:CHs.
63, The method of any one of claims 57-61, wherein R? is OSO:CH2 CHs.

64.  The method of claim 36, wherein R® is Cisalkyl, and R3 is hydrogen, F, Cl, Br, CN,
CFs, or CONH:.

65, The method of claim 36, wherein R? is Crsalkyl, and R* is SO:Ciaalkyl,
66. The method of claim 65, wherein R® is SO2CHs.
67.  The method of claim 65, wherein R? is SO CHCHs.

68, The method of claim 36, wherein R? is Craalkyl, and R? is SO:NR'R®, wherein R*
and R® together with the nitrogen atom to which they are attached form an azetidine,

pyvrroliding or piperiding ring.
69.  The method of any one of claims 64-68, wherein R? is methyl.

70, The method of any one of claims 64-68, wherein R? is cthyl.

F?.-/
JOOL
+ E?E O
RB

substituted by 1, 2 or 3 F and/or optionally by OH, OCi.aalkyl, N{Ciaalkyl)z, cyvelopropyl, or

71, The method of claim 1, wherein R is , R® is Ciaalkyl, optionally

tetrahydropyran; R7 is hydrogen, F, Clor CHz, and ¥V is O or S.
72.  The method of claim 71, wherein, Y is O R® is Cisalkyl; and R7 is hydrogen.

~
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73, The method of claim 71, wherein Y is S; R® is Crsalkyl; and R7 is hydrogen.
74, The method of claim 71, wherein, Y is O, R® is Crsalkyvl and R7 is F.

75. The method of claim 71, wherein ¥ is 8; R® is Crsalkyl and R7 s F.

76.  The method of claim 71, wherein, Y is O R® is Cisalkyl; and R7 is CL

77.  The method of claim 71, wherein Y is 8; R® is Crsalkyl; and R is CL

7%, The method of claim 71, wherein, Y is O, R® is Cisalkyl; and R7 1s CHa.

79, The method of claim 71, wherein Y is S; R® is Cralkyl; and R7 is CH:.

80.  The method of any one of claims 71-79, wherein R is unsubsituted Cisalkyl,

81.  The method of claim 80, whercin RY is unsubstituted methyl
82.  The method of claim 80, wherein R®is unsubstituted ethyl.
83 The method of any one of claims 71-79, wherein R® is Cisalkyl substituted by 1, 2, or

3 F, OH, OCsalkyl, N(Crsalkyly, cyclopropyl, or tetrahydropyran.

84.  The method of any one of claims 71-79, wherein R® is Cialkyl substituted by 1 F.

e}
(]

The method of any one of claims 71-79, wherein R® is Cisalkyl substituted by 2 F.

86.  The method of any one of claims 71-79, wherein R® is Cialkyl substituted by 3 F.

87. The method of any one of claims 83-86, whercin R® is substituted methyl.
88, The method of any one of claims 83-86, wherein R® is substituted cthyl.
7

R
L .Q
JOIUL
TN Ny g
i

substituted by 1, 2 or 3 F and/or optionally by OH, OCi.satkyl, N{Ciaalkvl), cyvclopropyl, or

89.  The method of claim 1, wherein R? is , R® is Ci.aalkyl, optionally

tetrabydropyran; R is hydrogen, ¥, Clor CHs; and @ is CHor N,
56



WO 2019/157050 PCT/US2019/016844

90.  The method of claim 89, wherein Q is CH; R% is Cisalky!; and R7 is hvdrogen.
61.  The method of claim 89, wherein @ is N; R® is Cizalkyl; and R7 is hydrogen.
92, The method of claim 89, wherein Q is CH; R® is Crsalkyl and R is F.

93,  The method of claim 89, wherein @ is N; R®is Cisalkyl and R7is F.

94,  The method of claim 89, wherein Q is CH; R® is Cisalkyl; and R7 is CL

g3, The method of claim 89, wherein €@ is N; R® is Cisalkyl; and R71s CL

96.  The method of claim 89, wherein @ is CH; R® is Craalkyl; and R is CH..
97, The method of claim 89, wherein @ is N; R® is Cisalkyl; and R7 1s CHs.

98 The method of any one of claims 89-97. wherein R® is unsubsituted Ciaalkyl,
99, The method of claim 98, wherein R® is unsubstituted methyl.

100, The method of claim 98, wherein R® is unsubstituted ethyl.

101, The method of any one of claims 89-97, wherein R® is Cisalkyl substituted by 1, 2, or

3 F, OH, OCisalkyl, N{Cisalkyly, cvelopropyl, or tetrahydropyran.

102.  The method of any one of claims 89-97, wherein RS is Cisalkyl substituted by 1 F.
103.  The method of anv one of claims 89-97, wherein R® is Cizalkyl substituted by 2 F.
104.  The method of any one of claims 89-97, wherein R® is Cisalkyl substituted by 3 F.
105, The method of any one of claims 101-104, whercin R® is substituted methvl,

106.  The method of any one of claims 101-104, wherein R® is substituted ethyl.
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107.  The method of claim 1, wherein R? is R” . and R® is Cyaatkyi,
optionally substituted by 1, 2 or 3 F and/or optionally by OH, OCisalkyl, N(Cisalkyl)s,

cvelopropyl, or tetrahydropyran.

108, The method of claim 107, wherein R®is unsubsituted Ciaalkyl.
109, The method of claim 108, wherein R®is unsubstituted methyl.
110, The method of claim 108, wherein R® is unsubstituted ethyl.

111, The method of claim 107, wherein R® is Cisalky! substituted by 1, 2, or 3 F, OH, OC:.
salkvl, N{Cursalkyl)s, cyclopropyl, or tetrahyvdropvran.

112, The method of claim 107, wherein R® is Ci.zalky! substituted by 1 F.

113, The method of claim 107, wherein R® is Ciaalkyl substituted by 2 F,

114, The method of claim 107, wherein R® is Cizalkyl substituted by 3 F.

115, The method of any one of claims 111-114, wherein R® is substituted methyl.
116.  The method of any one of claims 111-114, wherein R® is substituted ethyl.

S
JOID
8 N.

117.  The method of claim 1, wherein R is

118, The method of claim 1, wherein B! is

119, The method of claim 1. wherein Rtis
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120, The method of any one of claims 1-119, wherein the composition comprises a

pharmaceutically acceptable adjuvant, diluent or carmer.

121.  The method of any one of claims 1-120, wherein the adnunistering comprises oral

administrafion.

122.  The method of any one of claims §-121, wherein the adounistering to the patient is

carried out one time daily.

123, The method of any one of claims 1-121, wherein the admimstening to the patient is

carricd out two times daily.

124, The method of any ong of claims 1-121, wherein the administering to the patient is

carried out once, every other day.

125, The method of any one of claims 1-121, wherein the admimstening to the patient is

carricd out once every third day.

126, The method of any one of claims 1-125, wherein the treating comprses decreasing the
PR3 cell surface expression of the paticnt, as compared to the PR3 ccll surface expression of

the patient prior {o the treatment,

127, The method of claim 126, wherein the treating comprises decreasing the PR3 ccll
surface expression of the patient by at least about 10 percent, at least about 20 percent, or at
least 30 percent, as compared to the PR3 cell surface expression of the patient prior to the

treatment.

128.  The method of claim 126 or 127, wherein the PR3 cell surface expression is PR3

neutrophil cell surtace expression.

129.  The method of any one of clavns 1-128, wherein freating comprises decreasing
neutrophil serme protease (NSP) activity of the patient, as compared to the NSP activity of the

patient prior to treatment.

130, The method of claim 129, wherein the NSP activity is neutrophil elastase (NE) activity,

proteinase 3 (PR3} activity, cathepsin G (CatG) activity, or a combination thereof.
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131, The method of claim 129 or 130, wherein the NSP activity 1s NE activity.
132, The method of claim 129 or 130, whergin the NSP activity is PR3 activity.
133, The method of claim 129 or 130, wherein the NSP activity 1s CatG activity.

134, The method of any one of claims 1-133, wherein the treating comprnises decreasing the
patient’s antineutrophil cyvtoplasmic autcantibodics {ANCA) blood concentration, as compared

to the patient’s ANCA blood concendration, prior to treatment.

135, The method of claim 134, wherein the decreasing the ANCA blood concentration of the
patient 1s by at least about 10%, at least about 20%, at least about 25%, at least about 30%, at
feast about 40%, at lcast about 50%, at least about 60%, at least about 70% or at least about

80%.

136.  The method of claim 134 or 135, wheremn the ANCA blood concentration is measured

in the patient’s blood plasma, blood serum or a combination thereof.

137.  The method of any one of ¢laims 134-136, wherein the ANCA concentration is the PR3

ANCA concentration.

138.  The method of anv one of claims 134-136, wherein the ANCA concentration is a

myeloperoxidase {MPO) ANCA concentration.

139, The method of any one of claims 1-137, wherein the ANCA associated vasculifis is

granulomatosis with polvangitis (GPA).

140.  The method of any one of claims 1-138, wherein the ANCA associated vasculitis is

microscopic polvangiitis (MPA).

141, The method of claim 139, wherein the patient has a Birmingham Vasculitis Activity
Score specific for Wegener's granulomatosis {BVAS/WEG) >0 at the onset of the treating, and
the treating comprses decreasing the BYAS/WG score for the patient, as compared to the

BV AS/WG score of the paticnt prior to the treatment.

142, The method of claim 139, whercin the patient is in GPA romission at the onset of
treatment.
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143, The method of claim 142, wherein renussion is defined as a BVAS/WG score of 0.

144.  The method of claim 142 or 143, wherein the treating compnses maintaining the GPA

renussion in the patient during treatment, or subsequent to treatment.

145, The method of claim 141, wherein the treating comprises decreasing the BYAS/WG

score for the patient by 1 pomt or more.

146,  The method of claim 141, wherein the treating comprises decreasing the BVAS/WG

score of the patient to 0.

147, The method of claim 141, wherein the treating comprises mhibiting a GPA flare,

wherein a flare is defined as an increase in the BYAS/WG score of ong point or more.

148, The method of any one of claims 142-144, wherein the patient 1s treated with
riteximab, cyclophosphamide, a steroid, or a combination thereof, prior to the admimstration

of the pharmaceutical composition.

149, The method of claim 148, wheren the patient is treated with a steroid prior to the

adnunistration of the pharmaceutical compostiion.
150.  The method of claim 149, wherein the steroid is a corticosterond.
151,  The method of claim 150, wherein the corticosteraid is a glucocorticoid.

152, The method of claim 148, wherein the patient is treated with rihiximab prior to the

administration of the pharmaceutical composition.

153,  The method of any one of claims 1-1352, wherein the treating comprises improving the
short form health survey questionnaire (SF-36) score for the patient, as compared to the SF-36

score of the patient prior to the treatment.

154, The method of any one of claims 1-153, wherein the treating comprises decreasing the
number of CD19+ B-cells in the patient, as compared to the number of CD 19+ B-cells in the

patient prior to the treatment.

155, The method of any one of claims 1-154, wherein the method comprises improving the

Vasculitis Damage Index (VDI) of the patient, as compared to the VBI prior to treatment.
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156,  The method of any one of claims 1-153, further comprising administering one or more

additional active agents to the patient in need of treatment.

157, The method of claim 156, wherein the one or more additional active agents comprise an

anti-CD20 monoclonal antibody.
158.  The method of claim 157, wherein the anti-CD20 monoclonal antibody s rituximab.

159.  The method of anv one of claims 156-158, wherein the one or more additional active

agents comprise an anti- TNF-o monoclonal antibody.
160.  The method of claim 159, wherein the anti-TNF-g monoclonal antibody 1s infliximab.

161, The method of any one of claims 156-160, wherein the one or more additional active

agents comprise cvelophosphamide (CYC).

162, The method of any one of claims 156-161, wherein the one or more additional active

agents comprise a steroid.
163, The method of claim 162, wheremn the steroid is a corticosteroid.
164,  The method of claim 162, wherein the steroid 1s a ghucocorticoid.

165, The method of any one of claims 1-164, wherein the compound of formula (I} is orally

administered once daily to the patient at a dose of from about 20 mg to about 50 mg,

166,  The method of claim 165, wherein the compound of formula (I} is orallv administered

once daily to the patient at a dose of 25 mg.

167, The method of claim 165, wherein the compound of formula (I} 15 orally admimistered

once daily to the patient at a dose of 30 mg.

168.  The method of claim 165, wherein the compound of formula (I} is orally adnunistered

once daily to the patient at a dose of 35 mg.

169, The method of claim 165, wherein the compound of formuda (I} is orally administered

once daily to the patient at a dose of 40 mg.
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170, Use of a compound of formula (i), or a pharmaceutically acceptable salt thercof for

the manufacture of a medicament for treating an ANCA associated vasculitis i a patient in

need thereof,
SN
( ¢ H N
=
., _N
N\) ”ﬂ/ \//
H
O
R1
wherein,

R? is hvdrogen, F, CL, Br, 080:Craalkyl, or Craalkyl;

R is hyvdrogen, F. CL, Br, UN, CF;, 80:Crsatkyl, CONHz or SO:NRARS, wherein R* and R®
together with the nitrogen atom to which they are attached form an azetiding, pyrrolidine or

piperidine ning; or

RE is Craalkyl, optionally substituted by 1, 2 or 3 F and/or optionally by OH, OCiaalkvl, N(C.

satkvll, cvclopropyl, or tetrabydropyran;
R is hyvdrogen, F, Cl or CHs;
X80, Sor ks

Yis OorS; and
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QusCHor N,

171, A compound of formula (¥}, or a pharmaceutically acceptable salt thereof for use in

treating an ANCA associated vasculitis in a patient in need thercof,

wherein,

R?is hydrogen, F, CL, Br, 0502C)salkyl, or Craalkyl;

R3 is hvdrogen, F, CL, Br, CN, CF3, S0:Csalkyl, CONHz: or SO:NRR®, wherein R* and R®
together with the mitrogen atom to which they are attached form an azetidine, pyrmrolidioe or

piperiding 1ing; or

RS is Ciaalkyl, optionally substituted by 1, 2 or 3 F and/or optionally by OH, OCisatkyvl, N(Ci.

salkylh, evclopropyl, or tetrabydropyran;
R is hvdrogen, F, Cl or CHs;

Xis 0, Sor{Fy;

YisOorS; and
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QusCHor N,

172, The use of claim 170 or the compound of formula (1}, or a pharmaceutically acceptable
salt thercof for use of claim 171, wherein the compound of Formula () s (25)-N-{{1.5)-1 ~cvano-

2-{4-(3-methyl-2-ox0-2 3-dihydro-1,3-benzoxazol-S-vhphenyljethyl}- 1. 4-oxazepane-2-

carboxamide: © (INS1007); or a pharmaceutically acceptable salt

thereof.

173, The usc of claim 170 or the compound of formula (I}, or a pharmaceutically acceptable
salt thercot for use of claim 171, wheren the compound of Formula (£) 1s (28)-N-{(15}-1 ~cvano-
2-{4-(3-methyi-2-ox0-2 3-dihydro-1.3-benzoxazol-5-vhphenylethvi -1 4-oxazepane-2-
carboxamide (INS1007),
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