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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 (2S)-N-[(IS)-1-cyano-2-phenylethyl]-1,4-ox
azepane-2-carboxamide compounds of Formula (I), including pharmaceutically acceptable salts thereof, Formula (I) that inhibit dipep
tidyl peptidase 1 (DPPl) activity. In one embodiment, the compound of Formula (I) is (2S)-N- {(IS)-1-cyano-2-{4-(3-methyl-2-oxo-2,3

odihydro-1,3-benzoxazol-5- yl)phenyl]ethyl } - 1,4-oxazepane-2-carboxanide (INS1007).



W O 2019/157050 A1|0|0||||||||||||||||||||||||||||||||||l|iii|II|1||1||1||||||||||||||||| 

OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, 
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.  

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
EE, ES, Fl, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
KM, ML, MR, NE, SN, TD, TG).  

Declarations under Rule 4.17: 
- as to the applicant's entitlement to claim the priority of the 

earlier application (Rule 4.17(iii)) 

Published: 
- with international search report (Art. 21(3)) 
- before the expiration of the time limit for amending the 

claims and to be republished in the event of receipt of 
amendments (Rule 48.2(h))



WO 2019/157050 PCT/US2019/016844 

CERTAIN (2S)-N-[(1S)-i-CYANO-2-PHENYLETHIYL]-i,4-OXAZEPANE-2

CARBOXAMIDES FOR TREATING ANCA ASSOCIATED VASCULITIDES 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[00011 This application claims priority from U.S. Provisional Patent Application No.  

62/627,408, filed February 7, 2018; U.S. Provisional PatentApplicationNo. 62/694,318, filed 

July 5, 2018; and U.S. Provisional Patent Application No. 62/772,956, filed November 29, 

2018, the disclosure of each of whichis incorporatedby reference herein in theirentireties.  

BACKGROUND OF THE INVENTION 

[00021 Granulomatosis with polyangiitis (GPA) (formerly known as Wegener's disease or 

Wegener's granulomatosis), microscopic polyangiitis (MPA), idiopathic 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 cytoplasmic autoantibodies (ANCA). For GPA patients, the ANCAs are mainly 

directed against proteinase 3 (PR3) (Pagnouxand Guillevin (2015). Expert Rev. Clin. Immunol.  

11(3), pp. 339-348). For MPA patients, the ANCAs are mainly directed against 

myeloperoxidase (MPO). However, ANCAs against PR3 have also been reported in MPA 

patients. Schirmer etal. (2016). Rheumatology 55, pp. 71-719.  

[00031 PR3 is not only stored in azurophilic granules, released during neutrophil activation; but 

also exists in a membrane bound form (mbPR3) (Korkmaz et al. (2013). Semin. Imimunopathol.  

35, pp. 411-421). 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 granular proteinases and necrosis of surrounding tissue (Korkmaz 

et al. (2013). Semin. Immunopathol. 35, pp. 411-421).  

[00041 Although GPA can affect any organ, it often results 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 et al. (2013).  

Semin. Immunopathol. 35, pp. 411-421). GPA affects about I in 20,000 people and while it 

can occur at any age, it most often presents in the fourth and fifth decades of life (Korkmaz et 
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al. (2013). Semin. Immunopathol. 35, pp. 411-421). MPA is characterized histologically by 

the involvement of small vessels such as capillaries, venules and/or arterioles, and the absence 

of granuloma. Guilleven et al. (1999). Arthritis & Rheumatism 42(3). pp. 421-430.  

[00051 The present disclosure addresses the need for a therapy effective for the treatment of 

ANCA associated vasculitides, including GPA and MPA.  

SUMMARY OF THE INVENTION 

[0006 In one aspect, a method is provided for treating an ANCA associated vasculitis in a 

patient in need thereof The method comprises, in one embodiment, administering to the 

patient, a pharmaceutical composition comprising an effective amount of a compound of 

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

/0 

N N 
N- II H 

0 

() 

R, wherein, 

R7 R R 

R N N 0 

R' is R3. 6 6 O N RRR R 

R N o 
or; 

R' is hydrogen F. C, Br OS2Ci-3alkyl, or Ci-alkyl; 

R3 is hydrogen, F, Cl, Br, CN, CF3 SO2CI.3alkyl, CONH2 or SO2NR4 R 5, wherein R4 and R' 

together with the nitrogen atom to which they are attached form an azetidine, pyrrolidine or 

piperidine ring; or 
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RI is C1.3alkyl, optionally substituted by 1. 2 or 3 F and/or optionally by OH, OCi-3alkyl, 

N(C1-3alkl)2, cyclopropyl, or tetrahydropyran; 

R is hydrogen, F. CI or CH3; 

X is 0. S or CF2; 

Y is O or S; and 

Q is CH or N.  

[00071 The ANCA associated vasculitis in one embodiment, is GPA.  

[00081 In another embodiment, the ANCA associated vasculitis is MPA.  

[0009 In one embodiment of the methods provided herein, the pharmaceutical composition 

comprises an effective amount of(2S-N-{(IS)--cyano--4-(3-methy-2-oxo-23-dihydro

1,2-benzoxazol-5-yl)phenvlethyli}-1,4-oxazepane-2-carboxamide, (also referred to herein as 

N N, 

a 

INS1007), HC , or a pharmaceutically acceptable salt thereof.  

[0010 In one embodiment, the patient has an active ANCA associated vasculitis (e.g., active 

(IPA or MPA). In another embodiment, the patient is in remission of an ANCA associated 

vasculitis (e.g., in remission of GPA or MPA). In a further embodiment, the ANCA associated 

vasculitis is GPA.  

[0011 In one embodiment, the patient has never been treated with other ANCA associated 

vasculitis drugs prior to the administration of a pharmaceutical composition of the present 

disclosure. In another embodiment, the patient is treated with one or more other ANCA 

associated vasculitis drugs, such as an anti-CD20 monoclonal antibody (e.g.,rituximab), an 

anti-TNF-a monoclonal antibody (e.g.infliximab), cyclophosphamide, or a steroid (e.g., a 

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

3



WO 2019/157050 PCT/US2019/016844 

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.  

[00121 Administration routes include oral administration. Administration schedules can be 

determined by the user of the method, e.g., a prescribing physician. In one embodiment, 

administration is once daily. In another embodiment, administration is twice daily. In another 

embodiment, administration I x daily, once every other day, once every third day, once every 

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

[00131 The present disclosure also provides the aforementioned pharmaceutical compounds 

and compositions comprstng the same for use in treating the conditions in a patient in need 

thereof in accordance with treatment method described hcrein, as well asth use. ofthe 

afrementioned compounds in the nanufactureof medicaments for treating th conditionsin a 

patient in need thereof in assecordance with treatment method described herein.  

[00141 The present disclosure further provides kits and articles of manufacture to be used in 

accordance with a treatment method described herein. In some embodiments, the article of 

manufacture orkit comprises a container containing the pharmaceutical composition and a label 

associated with the container. The container may contain single or multiple, e.g., 10. 20 or 30, 

daily doses of the pharmaceutical composition. The container may also contain one or more 

other ANCA associated vasculitis drugs, such as those described above.  

BRIEF DESCRIPTION OF THE.FIGURES 

[00151 Figure 1 is a graph of surface proteinase 3 (PR3) expression (% of untreated cells, mean 

fluorescence intensity (MFI)) in neutrophils derived from either bone marrow (BM) or 

umbilical cord blood (UC) stein cells as afunction of INS1007 concentration. INS1007 was 

added in the cell culture medium during neutrophil differentiation. *P < 0.05 vs. the lowest 

INS1007 concentration.  

[00161 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) stein cells as 

a function of INS1007 concentration. INS1007 was added in the cell culture medium during 

neutrophil differentiation. *P < 0.05 vs. untreated cells.  

4



WO 2019/157050 PCT/US2019/016844 

[00171 Figure 3 is a graph of total proteinase 3 (PR3) expression (surface and intracellular, % 

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. *P < 0.05 vs. the lowest INS1007 

concentration.  

[00181 Figure 4 is a graph of the percentages of neutrophils that showed positive total PR3 

expression as a function of INS1007 concentration. Neutrophils were derived from either bone 

marrow stem cells (BM) or umbilical cord blood stem cells (UC).  

[00191 Figure 5 is a graph of neutrophil elastase (NE) activity (% of untreated control) in 

neutrophils derived from either bone marrow or umbilical cord blood stem cells as a function 

of INS1007 concentration. INS1007 was added in the cell culture medium during neutrophil 

differentiation. *P < 0.05 vs. the lowest INS1007 concentration.  

[00201 Figure 6 is a graph of proteinase 3 (PR3) activity (% of untreated control) in neutrophils 

derived from either bone marrow or umbilical cord blood stem cells as a function of INS1007 

concentration. INS1007 was added in the cell culture medium during neutrophil differentiation.  

*P < 0.05 vs. the lowest INS1007 concentration.  

[00211 Figure 7 is a graph of neutrophil elastase (NE) activity (ng/pg of total protein) in 

C57BL/6 mice as a function of daily INS1007 oral dose.  

DETAILED DESCRIPTION OF THE INVENTION 

[00221 GPA is a rare systemic autoimmune necrotizing granulomatous inflammation and 

systemic vasculitis of small blood vessels (Pagnoux (2016). Eur J Rheumatol. 3(3), pp. 122-33; 

Sch6nermarck et al. (2015). Nephrol Dial Transplant. 2015;30(Suppl1): i46-52, each 

incorporated by reference here in its entirety for all purposes). It most commonly affects the 

upper and/or lower respiratory tracts, kidneys, skin, and peripheral nerves. The pathogenesis 

of GPA involves neutrophils and ANCAs. In most patients with GPA, ANCAs bind to 

membrane-bound PR3 (mPR3) triggering neutrophil activation with the release of ROS and 

proteases, including active NSPs (PR3, NE, and Cat G). This extracellular proteolytic activity 

contributes to the vascular necrosis of endothelial cells observed in GPA patients (Jerke et al.
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(2015). Kidney Int. 88(4):764-775; Kettritz (2016). Immunol Rev. 273(1): 232-248, each 

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

[0023 Left untreated, GPA is a severe and progressive disease that leads to death from 

Imultisystem organ failure (Millet et al. (2013). Ann Rheum Dis. 72(8):1273-9; Yates and Watts 

(2017). Clin Med (Lond). 17(1):60-641, each incorporated by reference here in its entirety for 

all purposes). The standard therapy includes cytotoxic inmunosuppressive agents such as 

cyclophosphamide, and most recently rituximab, combined with high-dose glucocorticoids.  

Despite treatment, disease relapses are common (Guillevin et al. (2014). N Engl J Med. 371(19): 

1771-80; Jayne et al. (2003). N Engl J Med. 2003;349(1):36-44; Pagnoux et al. (2008). N Engl 

J Med. 359(26):2790-2803, each incorporated by reference herein in their entireties for all 

purposes) and the mortality rates remain high (Heijl et al. (2017). RMD open; Volume 3, Issue 

1, p:e000435; Pearce et al. (2017). Rheumatology (Oxford). 56(4):589-96, each incorporated 

by reference herein in their entireties for all purposes). Furthermore, there is a narrow safety 

margin of current therapies due to systemic toxicities. Taken together, there remains a high 

unmet need for adequate 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 achieved by the methods of the present invention.  

[00241 The methods provided herein employ reversible inhibitors of the the lvsosomal cysteine 

protease dipeptidyl peptidase I (DPP1) in methods for treating an ANCA associated vasculitis, 

such as, but not limited 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 effects via inhibition of PR3 activation via the upstream inhibition of DPPI.  

Inhibition of DPPl, without wishing to be bound by theory, reduces the amount of activated 

NSPs available for release during neutrophil degranulation. Moreover, inhibition of PR3 

activation in turn leads to lack of PR3 interaction and expression at the neutrophil membrane 

surface (mPR3). The decreased mPR3 in turn, m ay limit the targets to which PR3-specific 

ANCA can bind, and in turn, attenuates neutrophil activation. Moreover, without wishing to 

be bound by theory, because autoantibodies in patients with MPA bind to surface PR3 and/or 

to stimulate NSP release and subsequent tissue damage, the pharmacological effects of 

INSiO07 on neutrophils may treat MPA and other myloperoxidase (MPO)-ANCA related 
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disorders by reducing activities of NSP to decrease the tissue damage following neutrophil 

degranulation.  

[00251 Neutrophils contain four main types of granules: (i) azurophilic or primary granules, (ii) 

specific or secondary granules, (iii) gelatinase or tertiary granules, and (iv) secretory granules.  

Azurophilic granules are believed to be the first to form during neutrophil maturation in the 

bone marrow and are characterized by the expression of related neutrophil seine proteases 

(NSPs): neutrophil elastase (NE),proteinase 3 (PR3), and cathepsin G (CatG). DPPI is 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). J Immunol.  

173(12), pp. 7277-7281). DPP1 is broadly expressed intissues but is highly expressed in cells 

of hematopoietic lineage such as neutrophils.  

[00261 The three NSPs, abundantly secreted into the extracellular environment upon neutrophil 

activation at inflammatory sites, are thought to act in combination with reactive oxygen species 

to assist in degradation of engulfed microorganisms inside phagolysosomes. A fraction of the 

released proteases remains bound in an active form on the extemal surface of the plasma 

membrane so 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 proteolytic cleavage. Secreted proteases can 

stimulate mucus secretion and inhibit mucociliary clearance, but also activate lymphocytes and 

cleave apoptotic and adhesion molecules (Bank and Ansorge (2001). J Leukoc Biol. 69, pp.  

197-206;:Pham (2006). Nat Rev Immunol. 6,pp. 541-550; Meyer-Hoffert (2009). Front Biosci.  

14, pp. 3409-3418; Voynow et al. (2004). Am J Physiol Lung Cell Mol Physiol. 287, pp.  

L1293-302; the disclosure of each of which is incorporated by reference in its entirety for all 

purposes).  

[0027] As used herein, "C3" means a carbon group having 1, 2or 3 carbon atoms.  

[00281 The term "alkyl", unless otherwise noted, includes both straight and branched chain 

alkyl groups and may be substituted or non-substituted. "Alkyl" groups include, but are not 

limited to, methyl, ethyl, n-propyl, i-propyl, butyl, pentyl. Exemplary C.3alkvl groups include 

methyl, ethyl, and propyl, which includes (e.g., n-propyl, i-propyl).
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[00291 Substituted alkyl refers to an alkyl group as defined above, having from to 8 

substituents, e.g., from 1 to 3 substituents or from to 5 substituents. Exemplary substitutents 

include alkoxy, substituted alkoxy, cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted 

cycloalkenyl, acyl, acylamino, acyloxy, amino, substituted amino, aminoacyl, aminoacyloxy, 

oxyaminoacyl, azido, cyano, halogen, hydroxyl, keto, thioketo, carboxyl, carboxylalkyl, 

thioarvloxy, thioheteroaryloxy, thioheterocyclooxy, thiol, thioalkoxy, substituted thioalkoxy, 

arvi, aryloxv, heteroaryl, heteroaryloxy, heterocyclic, heterocyclooxy, hydroxyamino.  

alkoxyamino, nitro, -SO-alkyl, -SO-substituted alkyl, -SO-aryl, -SO-heteroaryl, -SO2

alkyl, -S02-substitutedalkyl, -SO2-aryl, and -S02-heteroaryl.  

[00301 The term "pharmaceutically acceptable". unless otherwised noted, is used to 

characterize a moiety (e.g., a salt, dosage form, or excipient) as being appropriate for use in 

accordance with sound medical judgment. In general, a pharmaceutically acceptable moiety 

has one or more benefits that outweigh any deleterious effect that the moiety may have.  

Deleterious effects may include, for example, excessive toxicity, irritation, allergic response, 

and other problems and complications.  

[00311 Provided herein are methods for treating an ANCA associated vasculitis (e.g., GPA or 

MPA) via administration of a pharmaceutical composition comprising an effective amount of 

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

r o"H -N 
NN-N 

H 
0 - Iz 

O R , wherein, 
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R 7 R 7R7 

X Q 
R 2 O O 

NN 0N 0 

R1 is R R R R 

O: N 

N 
R or 

R2 is hydrogen. F. C, Br, OS2C1-alkyl, orC1-alkyl; 

R3 is hydrogen, F, Cl, Br, CN, CF3, SO2C1-3alkyl, CONH2 or SO2NR4 R 5, wherein R4 and R' 

together with the nitrogen atom to which they are attached form an azetidine pvrrolidine or 

piperidine ring or 

R is Cl3alkyl, optionally substituted by 1, 2 or 3 F and/or optionally by OH, OC-alkyl, 

N(Cs3alkyl)2, cyclopropyl .or tetrahydropyran; 

R7 is hydrogen, F, Cl or CH3; 

X is 0, S or CF2; 

Y is 0 or S; and 

Q is CH or N.  

R 2 

[00321In one embodiment R1 is R ; R 2is hydrogen, F, Cl, Br, OSOC1-3akyl, 

or C3alkyL R3 is hydrogen, F, Cl, Br. CN CF3, SO2CI-3alkyl CONH2 or SONR4R5 

wherein R 4 andR together with the nitrogen atom to which they are attached form an 

azetidine, pyrrolidine or piperidine ring.  

9



WO 2019/157050 PCT/US2019/016844 

R R
2 

[0033 In a further embodiment, R is R R' is hydrogen, F C or C-3alkvl; 

and R' is hydrogen, F, CL CN orSO2Ci-3alkyl.  

R2 

3 

[00341 In still a further embodiment, RR Is R' is hydrogen, F or C-alkvl; 

and R3 is hydrogen, F or CN.  

R/ 

NN 

[00351 In another embodiment., R1  is 

QNN 

R N 
N or 

-- N 

;X is 0, S or CF2; Y is 0 or S; Q is CH or N; R is C-3alkyl, wherein the 

Ci--alkyl is optionally substituted by 1, 2 or 3 F and/or optionally substituted by 01-, OC

3alkyl, N(C-3alkyi)2, cyclopropyl, or tetrahydropyran; and R 7 is hydrogen, F, Cl or CH3.  

R7 R 

X y 

N>= N 0 

[0036 In still a further embodiment, R' is R or R ;X is 0, 

S or CF2; Y is 0 or S; R iS C-3alkyl, optionally substituted by 1, 2 or 3 F and optionally 

substituted by O, OCs-3alkvl, N(CI-3alkvl)2, cyclopropyl, or tetrahydropyran; and R7 is 

hydrogen, F, Cl or CH3.  

10
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R7 

Sx 

[0037 In still a further embodiment, R1 is R X is 0, S or CF2; R6 is C

3alkl, wherein the C-3alkvl is optionally substituted by 1 2 or 3 F; and R7 is hydrogen, F. Ci 

or C-3.  

R 7 

N 

[00381In still a further embodiment Ris R X is 0; R is Ci-alkyl, wherein 

the Ci-salkyl is optionally substituted by 1 2 or 3 F; and R is hydrogen. In a further 

embodiment, R6 is methyl or ethyl.  

R7 

[00391 In another embodiment, R1 is R ;X is 0; R is C-alkyl, wherein the 

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

R 6 is ethyl.  

R7 

Sx 
>O 

6 

[0040 In yet another embodiment, R1 is R X is 0 R6 is Ci-alkvl.,wherein 

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

embodiment, R 6 is methyl.  

[00411 In one embodiment, R2 is hydrogen, F, Cl, Br. OS2C-3alkyl or Ci-3alkyl.  

[0042 In a further embodiment, R 2is hydrogen. F, C or C3alkyl.  

[0043 Instill a further embodiment, R2 is hydrogen, F or Ci-alkyl.  

11
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[0044 In one embodiment, R 3 is hydrogen, F Cl, Br, CN, CF3 SO2C-3alkyl CONH2 or 

SO2NRR, wherein R 4 and R 5 together with the nitrogen atom to which they are attached form 

an azetidine, pyrrolidine or piperidine ring.  

[00451 In a further embodiment, R3 is selected from hydrogen, F, Cl, CN or SO2C-3alkyl.  

[0046 In still a further embodiment, R 3 is selected from hydrogen, F or CN.  

[00471 In one embodiment, R 6 is CI-3akvl, wherein said C-3alkyl is optionally substituted by 

1, 2 or 3 F and optionally by one substituent selected from H , OCalkyl, N(CG-alkyl)2, 

cyclopropyl, or tetrahydropyran.  

[00481 In a further embodiment, R' is C-3alkyl, wherein said C3alkyl is optionally substituted 

by1.2or 3F. Instill a further embodiment, R'is methyl or ethyl. Instillafurther embodiment, 

R6 is methyl.  

[0049 In one embodiment, R7 is hydrogen, F, Cl or CH. In a further embodiment R is 

hydrogen.  

[0050 In one embodiment of the methods provided herein, the composition administered to the 

patient comprises an effective amount of (2S)-N-{(IS)-1-cyano-2-[4-(3-methyl-2-oxo-2,3

dihydro-I,3-benzoxazol-5-yxl)phenvl]ethvl}-14-oxazepane-2-carboxamide (INS1007): 

0 

o 

0 

H,C 0 or apharmaceutically acceptable sat thereof.  

[0051 In one embodiment, the compound of formula (I) is: 

[00521 (2S)-N-[(1S)-i-Cyano-2-(4 -cyanobiphenyl-4-yi)ethyl]-1,4-oxazepane-2-carboxamide, 

[00531 (2S)-N-{(iS)-i-Cyano-2-[4-(3-inethyl-2-oxo-2,3-dihydro-1,3-benzoxazol-5

yl)phenyl]ethyl}-1.4-oxazepane-2-carboxamide, 

12
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[00541 (2S)-A-{(IS)-1-Cyano-2-[4-(3,7-dimethyl-2-oxo-2,3-dihydro-1,3-benzoxazol-5

yl)phenvl]ethyl}-1,4-oxazepane-2-carboxamide, 

[00551 4(2S)-2-Cyano-2-{[(2S)-i,-oxazepan-2-yicarbonyi]amino}ethyl]biphenyl-3-y 
methanesulfonate, 

[00561 (2,S)-N-{(iS)--Cyano-2-[4-(3-methyl-1,2-benzoxazol-5-i)phenvl]ethyi}-1,4

oxazepane-2-carboxamide, 

[00571 ('S)-N-{(1S)-1-Cyano-2-[4'-(trifluoromethvl)biphenvi-4-yi]ethyl}-1,4-oxazepane-2

carboxamide, 

[00581 (2S)-N-[(IS)-I-Cyano-2-(3',4'-difluorobiphenyl-4-vl)ethyl]-1,4-oxazepane-2

carboxamide, 

[00591 ('S)-N-{(1S)-1-Cyano-2-[4-(6-cyanopyridin-3-yi)phenil]ethvl}-1,4-oxazepane-2

carboxamide, 

[00601 (2S)-N-{(1IS)--Cyano-2-[4-(4-methl1-3-oxo-3,4-dihydro-2H-1.4-benzothiazin-6

yl)phenyl]ethyl}-1,4-oxazepane-2-carboxanide, 

[00611(2S)-N-{(1S)-1-Cyano-2-[4-(3-ethyl-7-methyl-2-oxo-2,3-dihydro-1,-benzoxazoi-5

yl)phenvl]ethyl}-1.4-oxazepane-2-carboxamide, 

[00621 (2S)-N-[(1S)-i-Cyano-2-{4-[3-(2-hydroxy-2-methyilpropyl)-2-oxo-2,3-dihydro-1,3

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

10063]1(2S)-N-[(iS)-i-Cyano-2-{43-(2,2-difluoroethyi)-7-fluoro-2-oxo-2,3-dihydro-1,3

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

[00641 (2S)-N-[(IS)-I-Cyano-2-(4-{3-[2-(dinethylamino)ethvl]-2-oxo-2,3-dihydro-1,3

benzoxazol-5-ylphenl)ethl]-1,4-oxazepne-2-carboxanide, 

[00651 (2,S)-f-(I)--Cyano-2-[4-(3,3-difluoro-1-nethyl-2-oxo-2,3-dihydro-lH-f-indol-6

yl)phenyllethyl}-1,4-oxazepane-2-carboxamide, 

[00661 ('S)-N-{(1S)--Cyano-2-[4-(7-fluoro-3-methyl-2-oxo-2,3-dihydro-1,3-benzoxazol-5

yI)phenvl]ethyl}-1,4-oxazepane-2-carboxamide, 
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[00671 (2S)-N-{(I)-1-Cyao-2-[4-(3-ethyl-2-oxo-2,3-dihydro-1,3-benzoxazol-5

yl)phenvl]ethyl}-1,4-oxazepane-2-carboxanide, 

[00681 (2S)-N-[(1S)-i-Cyano-2-{4-[3-(cyclopropyie.thyl)-2-oxo-2,3-dihydro-1,3

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

[00691 (2S)-A-[(S)-I-Cyano-2-{4-[3-(2-methoxyethl)-2-oxo-2,3-dihydro-1,3-benzothiazol

5-yl]phenyl}ethyl]-1,4-oxazepane-2-carboxanide, 

[0070] (2S)-N-[(IS)--Cyano-2-{4-[2-oxo-3-(propan-2-yi)-',3-dihydro-1,3-benzoxazol-5

yllphenyl}ethyl]-1,4-oxazepane-2-carboxamide, 

[00711(2S)-N-{(1I)-i-Cyano-2-[4-(4-methyl-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-6

yl)phenylIethvi}-1,4-oxazepane-2-carboxamide, 

[0072] ('S)-N-[(IS)-I-Cyano-2-{4-[3-(2-methoxyethvl)-2-oxo-2,3-dihvdro-1,3-benzoxazol-5

yl]phenyl}ethyl]-1,4-oxazepane-2-carboxamide, 

[00731 (2S)-N-{(IS)-1-Cyano-2-[4-(5-cyanothiophen-2-vl)phenyl]ethvl}-1,4-oxazepane-2

carboxamide, 

[00741 (2S)-N-[(IS)-2-(4'-Carbanoyl-3'-fluorobiphenvl-4-vl)-1-canoethyl]-1,4-oxazepane-2

carboxamide, 

[00751 (2S)-N-{(S)-i-Cyano-2-[4-(1-methyi-2-oxo-1,2-dihvdroquinolin-7-yl)phenyl]ethyl}

1,4-oxazepane-2-carboxanide, 

[00761 (2S)-Nf-[(IS)-1-Cyano-2-{4-[2-oxo-3-(tetrahydro-2H-pyran-4-ylmethyl)-2,3-dihvdro

1,3-benzoxazol-5-yl]phenylI}ethyl]-1,4-oxazepane-2-carboxamide, 

[00771 (2S)-N-{(IS)-2-[4-(7-Chloro-3-nethyl-2-oxo-2,3-dihydro-1,3-benzoxazol-5

yl)phenvl]-1-cyanoethyl}-1,4-oxazepane-2-carboxamide, 

[00781 (2S)-A-[(S)-I-Cyano-2-{4-[3-(2, 2-difluoroethyl)-2-oxo-2,3-dihydro-1,3-benzoxazol

5-il]phenyi}ethyl]-1,4-oxazepane-2-carboxanide, 

[0079] ('S)-N-[(IS)--Cyano-2-{4-[2-oxo-3-(2,2,2-trifluoroethyl)-2,3-dihydro-1,3

benzoxazol-5-vlphenyl}ethyl]-1,4-oxazepane-2-carboxanilde, 
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[00801 (2S)-A-{(IS)-1-Cyano-2-[4-(3-methyl-2-oxo-2.3-dihydro-1,3-benzothiazol-5

yl)phenvl]ethyl}-1,4-oxazepane-2-carboxamide, 

[00811 (2S)-N-{(8S)-1-Cyano-2-[4'-(methylsuilfonyl)biphenvl-4-yl]ethyli}-,4-oxazepane-2

carboxamide, 

[00821 (2S)-N-{(I S)-2-[4'-(A zetidin--vlsulfonvl)biphenyl-4-vl]--cyanoethyl}-1,4

oxazepane-2-carboxamide, 

[00831 (2S)-N-[(IS)-I-Cyano-2-(4'-fluorobiphenyl-4-yl)ethyl]-,4-oxazepane-2-carboxamide, 

[00841 (2S)-N-{(LS)-2-[4-(1,3-Benzothiazol-5-yl)phenvl]-1-cyanoethyl}-1,4-oxazepane-2

carboxamide, or 

[00851 (2S)-N-[(IS)-i-Cyano-2-(4'-cyanobiphenyi-4-yl)ethyl]-1,4-oxazepane-2-carboxamide, 

[00861 or a pharmaceutically acceptable salt of one of the foregoing compounds.  

[00871 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 apatient in need oftreatment ofan ANCA associated vasculitis. Thecompounds 

offormula (I) and their pharmaceutically acceptable salts are inhibitors ofdipeptidy peptidase I 

(DPPI) activity. In one embodiment, the compound is INS1007, or a pharmaceutically 

acceptable salt thereof.  

[00881 Administration routes include oral administration. Administration schedules can be 

determined by the user of the method, e.g., a prescribing physician. In one embodiment, 

administration is once daily. In another embodiment., administration is twice daily. In another 

embodiment, administration 1x daily, once every other day, once every third day, once every 

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

[0089 In one embodiment, a composition comprising an effective amount of a compound of 

Fonnula (I) is administered orally. In a further embodiment, the compound ofFormula (I) is 

INS1007, or a phannaceutically acceptable salt thereof. In yet a further embodiment,.  

administration is Ix daily, twice daily, once every other day, once every third day, once every 
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fourth day,2x weekly, 3x weeklyor4xweekly. In even a further embodiment, administration 

is once daily. In even a further embodiment, administration is oral once daily.  

[00901 The term "treating" in one embodiment, includes: (1) preventing or delaying 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 

experience or display clinical or subclinical symptoms of the state, disorder or condition; (2) 

inhibiting the state, disorder or condition (e.g., arresting, reducing or delaying the development 

of the disease, or a relapse thereof in case of maintenance treatment, of at least one clinical or 

subclinical symptom thereof); (3) relieving the condition (for example, by causing regression 

of the state, disorder or condition or at leastone of its clinical or subclinical symptoms). In one 

embodiment, "treating" refers to inhibiting the state, disorder or condition (e.g., arresting, 

reducing or delaying the development of the disease, or a relapse thereof in case of maintenance 

treatment, of at least one clinical or subclinical symptom thereof). In a further embodiment, 

treating of a patient comprises maintaining remission of the ANCA associated vasculitise.g., 

GPA or MPA. In a further embodiment, the ANCA associated vasculitis is GPA. In another 

embodiment, "treating" refers to relieving the condition (for example, by causing regression of 

the state, disorder or condition or at least one of its clinical or subclinical symptoms).  

[00911 In one embodiment of the method of treatments provided herein, treating a patient for 

an ANCA associated vasculitis comprises decreasing the Birmingham Vasculitis Activity Score 

(BVAS) for the patient, as compared to the BVAS score prior to treatment (Suppiah et al.  

(2011). Rheumatologv 50, pp. 899-905; Mukhtvar etal (2009). "Modification and validation of 

the Birminham Vascuitis Activity Score (version 3) ARD 20- 68:1827, each incorporated 

by reference herein in its entirety for all purposes). Such a decrease in one embodiment, can 

be a decrease to 0, i.e. where the treating achieves remission ofthe ANCA associated vasculitis.  

[0092 In another embodiment, treating a patient comprises maintaining the BVAS score at 0, 

i.e., maintaining remission. The BVAS score measures the disease activityinpatientswitha 

variety of systemic vasculitides and scores abnornality ascribable to the presence of active 

vasculitis. Selga et al, (2006). Rheumatology 45, pp. 1276-1281, incorporated by reference 

herein in its entirety for all purposes.  
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[00931 'The BVAS evaluation form includes: 56 disease items characterized in 9 groups and an 

"other" section. Items 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 disease 

remission, while a score of > 1 indicates an active disease state (Suppiah et al. (2011).  

Rheumatology 50, pp. 899-905, incorporated by reference herein in its entirety for all purposes).  

[00941 In one embodiment, the ANCA associated vasculitis is microscopic polyangiitis (MPA) 

and a method is provided for treating apatient in MPA remission and maintaining the remission 

in the patient. The method comprises administering to the patient a composition comprising an 

effective amount of a compound of Formula (I), or a pharmaceutically acceptable salt thereof.  

Remission, in one embodiment is measured by a BVAS score of 0 prior to the treatmentand a 

BVAS score of 0 during the treatment, or subsequent to the treatment. In a further embodiment, 

the compound of Formula (I) is INS1007, or apharmaceutically acceptable salt thereof. Inone 

embodiment, the composition is administered orally. 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 x weekly or4x weekly. In even afurtherembodiment. administration 

is 1x daily. In one embodiment, administration is oral, Ix daily.  

[00951 In one embodiment, the ANCA associated vasculitis is microscopic polvangiitis (MPA), 

andamethod for treating an MPA patient comprises decreasing the patient's BVAS score to 0, 

from a BVAS score of > 1. The method comprises administering to the patient a composition 

comprising an effective amount of a compound of Formula (I). In a further embodiment, the 

compound of Formula (I) is INS1007, or a pharmaceutically acceptable salt thereof. In one 

embodiment, the composition is administered orally. 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, 3x weekly or4x weekly. Ineven further embodiment, administration 

is 1 : daily. In even a further embodiment, administration is oral, Ix daily.  

[00961 In one embodiment, the ANCA associated vasculitis is granulomatosis with polyangiitis 

(GPA), and a method for treating GPA in a patient in need thereof is provided. Thepatientmay 

be in an active disease state or in remission, for example, as measured by the Birmingham 

Vasculitis Activity Score specific for Wegener's granulomatosis (BVAS/WG). Stone et al.  

(2001). A disease-specific activity index for Wegener's Granulomatosis. Arthritis & 

Rheumatism 44(4), pp. 912-920, incorporated by reference herein in its entirety for all purposes.  
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[00971 The BVAS/WG evaluation form includes: (1) 34 separate disease items, categorized 

into 9 groups; (2) an "other" section; (3) an asterisk by the 15 major items (i.e., an item that 

constitutes an immediate threat to the patient's life or to the function of a vital organ); (4) tick 

boxes to indicate new/worse or persistent disease; (5) an area to total the scores; (6) a section 

for the designation of disease status; (7) the physician's global assessment (PGA) of disease 

activity scale; and (8) a box for administrative use that contains information about the patient 

identification code and clinical center. Items on the BVAS/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 incorporate major aid 

minor items into the definitions of disease status. Stone et al. (2001).Arthritis & Rheumatism 

44(4), pp. 912-920, incorporated by reference herein in its entirety for all purposes. The four 

disease statuses are as follows: 

(1) severe disease/flare (occurrence of any new/worse item that is major), 

(2) limited disease/flare (occurrence of any new/worse item that is minor), 

(3) persistent disease (presence of> I 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 items present).  

[00981 The BVAS/WG score is calculated by multiplying the number of major items (either 

new/worse or persistent) by 3 and adding this number to the total number of minor items. The 

maximum BVAS/WG score, therefore, is 68, assuming that not more than 1 maior and I minor 

"other" items are present. Stone et al. (2001). Arthritis & Rheumatism 44(4), pp. 912-920, 

incorporated by reference herein in its entirety for all purposes.  

[00991 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 

(BVAS/WG) for the patient, as compared to the BVAS/WG score prior to the treatment. In a 

further embodiment, a composition comprising an effective amount of a compound of Formula 

(I) isadministered orally. Inafurther embodiment, the compoundofFonula(I)isINS1007, 

or a phannaceutically acceptable salt thereof. In yet a further embodiment, administration is 

1x daily, twice daily, once every other day, once every third day, once every fourth day, 2x 

weekly, 3 x weekly or 4x weekly. In yet a further embodiment, administration is 1x daily. In 

even a further embodiment, administration isoral, once daily.  
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[0100] In one embodiment of the method of treatments provided herein, treating GPA in a 

patient in need thereof comprises inhibiting a GPA flare. A GPA flare, as used herein, in one 

embodiment, is defined as an increase in the BVAS/WG score of 1 point or more. In a further 

embodiment, a composition comprising an effective amount of a compound of Formula (1) is 

administered orally to inhibit the GPA flare. In a further embodiment, the compound of 

Fonnula (I) is INS1007, or a pharmaceutically acceptable salt thereof In yet a further 

embodiment, administration is 1 x daily, twice daily, once every other day, once every third day, 

once every fourth day, 2x weekly, 3x weekly or 4x weekly. In yet a further embodiment, 

administration is Ix daily. In even a further embodiment, administration is oral once daily.  

[0101 In another embodiment, the ANCA associated vasculitis is granulomatosis with 

polyangiitis (GPA), and the patient is in GPA remission, as indicated by, for example, a 

BVAS/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 remissions during treatment and/or 

subsequent to treatment. Remission can be measured, in one embodiment, I day, 7 days, 14 

days, 30 days, 60 days, 90 days or 120 days subsequent to the treatment. The patient treated 

with one of the methods provided herein, in oneembodiment, has undergone or is currently 

undergoing GPA therapy with an anti-CD20 antibody (e.g,, rituximab), cyclophosphamide, or 

a steroid (e.g., a corticosteroid, such as a glucocorticoid). In one embodiment, the compound 

of Formula (I) is INS1007, or apharmaceutically acceptable salt thereof In oneembodiment, 

the compostion is administered orally. In yet a further embodiment, administration is Ix daily, 

twice daily, once every other day, once every third day, once ever, fourth day, 2x weekly, 3 x 

weekly or 4x weekly. In yet a further embodiment, administration is I x daily. In even a further 

embodiment, administration is oral once daily. In one embodiment, the INS1007 or a 

pharmaceutically acceptable salt thereof is administered orally at from about 10 mg to about 50 

mg, or from about 20 mg to about 45 mg, e.g., 10 mg, 25 mg, 3)0 mg. or 40 mg. once daily. In 

another embodiment, the INS1007 is administered orally at 40 mg once daily.  

[01021 The treatment methods of the present disclosure can be employed to treat a patient in 

GPA remissiontomaintain the remission. Alternatively, the methods ofthe presentdisclosure 

can be employed to treat a patient with active GPA, in order to affect remission in the patient.  
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[0103 In some embodiments, 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 major relapse or a minor replapse. A major relapse is defined as reappearance 

or worsening of disease with (1) a BVAS/WG > 0 and involvement of at least one major organ, 

(2) a life-threatening manifestation, or (3) both (1) and (2). A minor relapse is defined as 

reappearance or worsening of disease with a BVAS/WG > 0, not corresponding to a major 

relapse, but requiring mild treatment intensification.  

[01041 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 in quality of life from 

baseline measured by, e.g., the short form health survey questionnaire (SF-36) score (discussed 

below).  

[01051 VDI is a standardized clinical measure of damage in the systemic vasculitides. See 

Exley et al. (1997), Arthritis Rheum. 40(2):371-80, incorporated herein by reference in its 

entirety. VDI records the presence or absence of 64 items of damage separated into eleven 

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

(1) Musculoskeletal; (2) Skin; (3) Ear, nose, and throat; (4) Pulmonary; (5) Cardiovascular; (6) 

Renal; (7) Gastrointestinal; (8) Peripheral vascular; (9) Ocular; (10) Neuropsychiatric; and (11) 

Other damage.  

[01061 The VDI score is the simple sum of the damage items and cumulative, i.e., all previously 

scored items are carried over to each subsequent assessment, and thus can only remain stable 

or increase.  

[0107 In another embodiment of the method of treatments provided herein, treating a patient 

in need thereof 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 treatment. The SF-36 

measures eight scales: physical functioning (PF). role physical (RP), bodily pain (BP), general 

health (GH), vitality (VT), social functioning (SF), role emotional (RE), and mental health 

(MI-). See, e.g., Linsand Carvalho (2016). SAGE Open Medicine 4. pp. 1-12, incorporated by 

reference herein in its entirety for all purposes. In a further embodiment, a composition 

comprising an effective amount of a compound of Formula (I) is administered orally. In a 
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further embodiment, the compound of Formula (I) is INS1007, or a pharmaceutically acceptable 

salt thereof. In yet a further embodiment, administration is 1x daily, twice daily, once every 

other day, once every third day, once every fourth day, 2x weekly, 3 x weekly or 4x weekly. In 

vet a further embodiment, administration is 1x daily. In even a further embodiment, 

administration 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 phannaceutically acceptable salt thereof. is administered to a patient in need thereof The 

method comprises decreasing intra-leukocyte proteinase 3 (PR3) activity, as compared to the 

patient's intra-Ieukocyte PR3 activity, prior to treatment. The compound of formula (1) in a 

further embodiment, is INS1007, or a pharmaceutically acceptable salt thereof. In one 

embodiment, the composition is administered orally to the patient in need of treatment. Inyet 

a further embodiment, administration is 1 x daily, twice daily, once every other day, once every 

third day, once every fourth day, 2x weekly, 3x weekly or 4x weekly. In yet a further 

embodiment, administration is Ix daily. In even a further embodiment, administration is oral 

once daily.  

[01091In one embodiment, the PR3 activity is measured in leukocytes (e.g., neutrophils) 

obtained from the patient's whole blood. In another embodiment, the PR3 activity is measured 

in leukocytes (e.g., neutrophils) obtained from the patient's sputum. In one embodiment, the 

decreasing is 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 

leastabout 30%, at least about 40% at least about 50%, at least about 60%, at least about 70%, 

or at least about 80%. In one embodiment, the compound of fornula (t) is INS1007, or a 

pharmaceutically acceptable salt thereof. In one embodiment, the composition is administered 

orally. 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, 3x weekly or 4x weekly. In yet 

a further embodiment, administration is 1x daily. In even a further embodiment, administration 

is oral once daily.  

[0110 In another embodiment of the method of treatments provided herein, treating a patient 

in need thereof comprises administering to the patient a pharmaceutical composition 
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comprising an effective amount of a compoundof Fornula (I), or a pharmaceutically 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 neutrophil cell surface expression by 

about 10%. about 20%, about 25%, 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 

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 embodiment, the compound of formula (1) is INS1007, 

or a pharmaceutically acceptable salt thereof In a further embodiment, the composition is 

administered orally. In yet a further embodiment, administration is I x daily, twice daily, once 

every other day, once every third day, once every fourth day, 2x weekly, 3x weekly or 4x 

weekly. In yet a further embodiment, administration is I x daily. As such, in one embodiment, 

the composition is administered orally and once daily.  

[0111] 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(I), 

or a pharmaceutically acceptable salt thereof, is administered to 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 (I) in one embodiment is INS1007, or a pharmaceutically acceptable 

salt thereof In one embodiment, the composition is administered orally. In one embodiment, 

administration Ix daily, twice daily, once every other day, once every third day, once every 

fourth day, 2x weekly 3Tx weekly or 4 x weekly. In a further embodiment, administration is 1x 

daily. Inafurther embodiment, administration is oral oncedaily. Ineven afurther embodiment, 

the compound of formula (I) is INS1007. The NSP may be neutrophil elastase (NE), proteinase 

3 (PR3) and/or cathepsin G (CatG). In one embodiment, decreasing NSP activity is by about 

10%, about 20%, about 25%, about 30%, about 40%, about 50%. about 60%, about 70%, or 

about 80%. In another embodiment, decreasing NSP activity comprises decreasing NSP 

activity by at least about 1%, at leastabout 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%.  
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[0112] In yet another embodiment of the method for treating an ANCA associated vasculitis 

(e.g., GPA or MPA) provided herein, a composition comprising an effective amount of a 

compound of fornula (1), or a pharmaceutical acceptable salt thereof, is administered to a 

patient in need thereof. wherein the method comprises decreasing the patient's ANCA blood 

concentration, as compared to the patient's ANCA blood concentration prior to treatment. In 

one embodiment, the composition is administered via oral administration. The compound of 

formula (I) in one embodiment is INS1007, orapharnaceutically acceptable salt thereof. In 

one embodiment, the ANCA blood concentration is measured in the patient's blood plasma or 

bloodsenim. In further embodiment, administrations I x daily, twice daily, once every other 

day, once every thirdday, once every fourth day, 2x weekly, 3x weekly or4x weekly. In one 

embodiment, administration is oral once daily.  

[01131 In one 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 

60%, about 70%, or about 80%. In another embodiment, decreasing ANCA blood 

concentration comprises decreasing 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 50%, at least about 

60%, at least about 70%, or at least about 80%. In one embodiment, the ANCA blood 

concentration is measured in the patient's blood plasma or blood serum.  

[01141 In one embodiment, decreasing the ANCAantibody 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 in the patient, as 

compared to the MPO ANCA antibody concentration prior to treatment.  

[0115] In yet another embodiment of the method for treating an ANCA associated vasculitis 

(e.g., GPA or MPA) provided herein, a composition comprising an effective amount of a 

compound of formula (1), or a pharmaceutically acceptable salt thereof, is administered to a 

patient in need thereof, wherein the method comprises decreasing the numberof CD19+ B-cells 

in the patient, as compared to the number of CD19+ B-cells in the patient, prior to treatment.  

The compound of formula (I), in one embodiment, is INS1007, or a phanaceutically 

acceptable salt thereof. In one embodiment, the composition is administered via oral 

administration. In a further embodiment, administration is Ix daily, twice daily, once every 
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other day, once every third day, once every fourth day, 2x weekly, 3x weeklyor 4x weekly. In 

one embodiment, administration Ix daily. In another embodiment, administration is oral once 

daily.  

[01161The dosage administered will vary with the compound employed, the mode of 

administration, the treatment desired and the disorder indicated. Inone embodiment, if the 

compound is administered orally, then the daily dosage of the compound of the disclosure may 

be in the range from 0.01 micrograms perkilogram body weight (g/kg) to 100 milligrams 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 45 mg. For 

example, the daly dose in one embodiment is 10 mg, 25 mg, 30 mg or 40 mg. In a further 

embodiment, INS1007 is administered orally. In a further embodiment, the compound is 

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

[0117 In one embodiment, the compound of Formula (I) is administered in an oral dosage 

form. In a further embodiment, the compound of Formula (I) is administered as a 10 mg to 50 

mg dosage form, for example, a 5 mg dosage fonn, a 10 mg dosage form, a 15 mg dosage form, 

a 20 mg dosage form, a 25mg dosage form, a 30 mg dosage form, a 35 mg dosage fon a40 

mg dosage form, a 45 mg dosage form or a 50 mg dosage form. In a further embodiment, the 

dosage form is a 10 mg, 25 mg or 40 mg dosage form. In a further embodiment, the dosage 

form is administered once daily. In even a further embodiment, the compound is (2S)N-{(S)

I-cyano--[4-(3-methyl-2-oxo-2.3-dihydro-1,3-benzoxazol-5-vl)phenyllethyl}-1,4

oxazepane-2-carboxamide (INS 1007), or a pharmaceutically acceptable salt thereof 

[01181 The compounds of formula (1), or pharmaceutically acceptable salts thereof, may be 

used on their own but will generally be administered in the form of a pharmaceutical 

composition in which the formula (I) compound/salt (active ingredient) is in a composition 

comprising a pharmaceutically acceptable adjuvant(s), diluents(s) and/or carrier(s).  

Conventional procedures for the selection and preparation of suitable pharmaceutical 

formulations are described in, for example, "Pharmaceuticals - The Science of Dosage Form 

Designs", M. E. Aulton, Churchill Livingstone, 2nd Ed. 2002, incorporated by reference herein 

in its entirety for all purposes.  
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[0119] Depending on the mode of administration, the pharmaceutical composition will 

comprise from 0.05 to 99 %w (percent by weight), for example, from 0.05 to 80 %w, or from 

0.10 to 70 %w, or from 0.10 to 50 %w, of active ingredient, all percentages by weight being 

based on total composition.  

[01201 In one oral administration 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 characteristics under in vitro test conditions.  

[0121 In one embodiment, the oral dosage form is administered once daily. In a further 

embodiment, the oral dosage form is administered at approximately the same time every day, 

e.g., prior to breakfast. In another embodiment, the composition comprising an effective 

amount of formula (1) is administered 2x day. In yet another embodiment, the composition 

comprising an effective amount of a compound of formula (I) or a pharmaceutically acceptable 

salt thereof is administered once-a-week, every other day, every third day, 2x week, 3 x week, 

4x week, or 5 x week.  

[01221 For oral administration the compound of the disclosure may be admixed with 

adjuvant(s), diluent(s) or carrier(s), for example, lactose, saccharose, sorbitol, mannitol; starch, 

for example, potato starch, corn starch or amylopectin; cellulose derivative; binder, for 

example, gelatine or polyvinylpyrrolidone; disintegrant, for example cellulose derivative, 

and/or lubricant, for example, magnesium stearate, calcium stearate, polyethylene glycol.,wax, 

paraffin, and the like, and then compressed into tablets. If 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, gelatin, talcum and 

titanium dioxide.  

[01231 For the preparation of soft gelatine capsules, the compound of the disclosure may be 

admixed with, for example, a vegetable oil or polyethylene glycol. Hard gelatine capsules may 

contain granules of the compound using pharmaceutical excipients like the above-mentioned 

recipients for tablets. Also liquid or semisolid formulations of the compound of the disclosure 

may be filled into hard gelatine capsules.  
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[01241 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 

swallowed whole 

[0125 In one embodiment, the composition is an oral thin film or an oral disintegrating film 

(ODF). Such formulations, when placed on the tongue, hydrate via interaction with saliva, and 

release the active compound from the dosage form. 'The ODF, in one embodiment, contains a 

film-forming polymer such as hydroxypropyimethylcellulose (H-IPMC), hydroxypropyl 

cellulose (HPC), pullulan, carboxymethyl cellulose (CMC), pectin, starch, polyvinyl acetate 

(PVA) or sodium alginate.  

[01261 Liquid preparations for oral application may be in 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, glycerol and propylene glycol. Optionally such 

liquid preparations may contain coloring agents, flavoring agents, saccharine and/or 

carboxymnethylcelulose as a thickening agent. Furthermore, other excipients known to those 

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

[01271 A compound of formula (I), or a pharmaceutically acceptable salt thereof, may also be 

administered in conjunction with a further compound used for the treatment of an ANCA 

associated vasculitis (e.g., (IPA or MPA) via one of the methods described herein.  

[01281 The further compound is administered concurrently, sequentially or in admixture with 

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

[01291 The further compound, in one embodiment, is an anti-TNF-a antibody, e.g., infliximab, 

adalimumab, certolizumab pegol, and golimumab. In a further embodiment, the anti-TNF-a 

antibody is infliximab.  

[01301 The further compound, in another embodiment, is an anti-CD20 antibody, e.g.  

rituxiinab, ocrelizumnab, obinutuzumab, ofatumumab, ibritumomab tiuxetan, tositumomab, and 

ublituximab. In a further embodiment, the anti-CD20 antibody is rituximab.  
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[0131 In yet another embodiment, the further compound is a steroid. In a further embodiment., 

the steroid is a corticosteroid. In even a further embodiment, the further compound is a 

glucocorticoid.  

[01321In even another embodiment, the further compound is cyclophosphanide (CYC), alone 

or in combination with one or more glucocorticoids.  

[0133 In one combination therapy embodiment, the compound of the disclosure, or a 

pharmaceutically acceptable salt thereof, is administered concurrently or sequentially with one 

or more further active ingredients selected from one or more of those provided above. For 

example, the compound of Formula (1), 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 selected from those defined above.  

[01341 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 in 

its entirety for all purposes.  

[01351 A compound of formula (1) or a pharmaceutically acceptable salt thereof can be 

synthesized by reacting a compound of formula (11), 

HNN 
H2N 

R" 

wherein R' is as defined in formula (1). with a compound of formula (III), 

OH 
NJ""

PG o 
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wherein PG represents a protecting group (e.g. tert-butoxycarbonyl), and optionally thereafter 

carrying out one or more of the following procedures: 

• converting a compound of formula (1) into another compound of formula (1); 

" removing any protecting groups; and/or 

forming a pharmaceutically acceptable salt.  

[01361 The process is conveniently carried out in the presence of a base such as DiPEA or TEA 

and one or more activating agents such as EDCI, 2-pyridinol-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).  

[01371 Compounds of formula (II) may be prepared by reaction of a compound of formula 

(IV), 

HP N 
PG 

(IV), 

wherein PG represents a protecting group (e.g. tert-butoxycarbonyl), with a suitable reagent to 

remove the protecting group PG. An example of a suitable reagent is formicacid.  

[01381 Compounds of formula (IV) may be prepared by reacting a compound of formula (V), 

HPG N 
PG 

Hal 

28



WO 2019/157050 PCT/US2019/016844 

wherein PG represents a protecting group (e.g.tert-butoxycarbonyl) and Hal represents a 

halogen (e.g. I or Br), with a compound of formula (VI) or an ester thereof, 

OH 

HO BR (VI) 

[01391 wherein R 1 is as defined in formula (1) .in the presence of a catalyst such as Pd(dppf)C2 

I DCM or 1,1 bis(di-tert-butylphosphino)ferrocene palladium 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 CC.  

[01401 Compounds of formula (V) may be prepared from a compound of formula (VII), 

0 
H H 

PG NH 

Hal(ViI) 

[01411 in which PG represents a protecting group (e.g. tert-butoxycarbonyl) and Hal represents 

a halogen (e.g., I or Br), 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, 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 to about 80 °C, from about -20 °C to about 50 °C, from 

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

[01421 Compounds of formula (VII) may be prepared by reacting a compound of formula 

(Viii), 
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0 
H i 

PG OH 

Hal(ygg 

[01431 in which PG represents a protecting group (e.g. tert-butoxycarbonyl) and Hal represents 

ahalogen(e.g., IorBr),with an aqueousammoniasolutionusingstandardliteratureprocedures 

for the formation of an amide, for example, in the presence of a base such as N-ethyl-morpholine 

or DiPEA and an activating agent such asTBTUor T31. The reactionis conveniently carried 

out in an organic solvent such as DMF, at a temperature in the range of from about -20 °C to 

about 100 °C, from about -20 °C to 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 0 C.  

[01441 Compounds of formula (VIII) are either commercially available, are known in the 

literature (e.g., from Tetrahedron:Asymmetry, 1998. 9, 503, incorporated by reference herein 

in its entirety for all purposes) or may be prepared using known techniques.  

[01451 There is further provided a process for the preparation of a compound of formula (1). or 

a pharmaceutically acceptable salt thereof, as defined above which comprises reacting a 

compound of formula (IX), 

0 0 
H 
N 

N-/ ' NH 2 

R (IX), 

[01461 wherein R 1 is as defined above and PG represents a protecting group (e.g. tert

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, in a solvent such as DCM or DMF at a temperature 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, from about 

20 °C to about 40 °C. for example at about 25 °C, and thereafter reacting with a suitable reagent 

to remove the protecting group PG. An example of a suitable reagent is formic acid.  
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[01471 A compound of formula (IX) may be prepared by reacting a compound of formula (X), 

wherein PG represents a protecting group (e.g. tert-butoxycarbonyl), 

o o 
H 

-
N ': NH 2 

PG 0 

CH, 

HIC CH 3 (X)I 

[01481 with a halide of formula (XI), wherein R is defined as in formula (1), R Br! (XI), 

in the presence of a catalyst such as bis[bis(-dipenlyphosphinuo)ethanepalladim(0), or 

Pd(dppf)Cl2 DCM, and a base such as potassium carbonate or sodium carbonate. The reaction 

is convenientl 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 90°C. particularly at about 80 °C.  

[01491 A compound of fonnula (X) may be prepared by reacting a compound of formula (XII), 

wherein PG represents a protecting group (e.g. tert-butoxycarbonyl), 

(0 H0 

N N NH2 
PG o 

I/Br (XII) 

withB2Pin2 inthe presence of suitable catalystsuch as Pd(dppf)Cl 2 DCMandwithorwithout 

1,1'-bis(diphenylphosphino)ferrocene or 1,1-bis(di-tert-butylphosphino)ferrocene palladium 

dichloride, with a suitable salt such as potassium acetate, in a solvent such as DMSO at a 

temperature in the range from about 60 °C to about 100 °C, from about 70 °C to about 90 °C, 

for example at about 85 C.  

[01501 A compound of formula (XII) may be prepared by reacting a compound of formula 

(XIII 
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0 

H 2N NH NH_ 

1/r(XIII), 

with a compound of formula (III), 

r0 
OH 

PG 0 

[01511 wherein PG represents a protecting group (e.g. tert-butoxycarbonyl) in the presence of 

a base such as DiPEA or TEA and an activating agent such as EDCI, 2-pyridinol-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 200 C to about 60 °C, from about 20 °C to about 40 °C, for example, 

at ambient temperature (about 25 °C).  

[01521 Compounds of formula (XIII) may be prepared by reacting a compound of formula 

(XIV), 

0 
H II 

PG OH 

1/Br(XIV).  

[01531 in which PG is as defined in formula (VII), with an aqueous ammonia solution, using 

standard literature procedures for the formation of an amide, for example, in the presence of a 

base such as N-ethyi-morphoine or DIPEA and an activatingagent such as a "uronium" reagent 

(forexample TBTU) or T3P The reaction is conveniently carried out in an organic solvent 

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

[01541 A compound of formula (IX) may be prepared by reacting a compound of formula (XII) 

wherein PG represents a protecting group (e.g. tert-butoxycarbonyl), with a compound of 

formula (VI) or a boronate ester thereof in the presence of a catalyst such as bis[bis(1,2

diphenviphosphino)ethane]palladium(0) or Pd(dppf)C2 DCM and a base such as potassium 

carbonate or sodium carbonate. The reaction is conveniently carried out in a solvent such as 

dioxane/water 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 90 °C, for 

example, at about 80 °C.  

[01551 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 (XV), 

? H N N N 

PG O 

Br/I(XV), 

[01561 wherein PG represents a protecting group (e.g. tert-butoxycarbonvi),with acompound 

of formula (VI) or an ester thereof, wherein R' is as defined in formula (1). in the presence of 

a catalyst such as Pd(dppf)Cl2 'DCM or 1,1 bis(di-tert-butylphosphino)ferrocene palladium 

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 about60Ct bout 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.  
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[01571 Compounds of formula (XV) may be prepared from compoundsof fonnula (XII) using 

standard procedures for the dehydration 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 DCM 

or DMF at a temperature 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, from about 200 C to about 40 °C, for example 

at about 25 °C.  

[01581 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), 

0 

HN NH2 
N2 

R (XVI), 

[01591 wherein R' is as defined in formula (I), with a compound of formula (111), conveniently 

carried out in the presence of a base such as DiPEA or TEA and one or more activating agents 

such as EDCI, 2-pyridinol-1-oxide, orT3P. followed by a dehydrating reagent such as 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, from about 20 °C to about 40 °C, in particular 

at ambient temperature (about 25 C).  

[01601 Compounds of formula (XVI) can be prepared from reacting compounds of formula 

(VII) with compounds of formula (VI) or an ester thereof, wherein R1 is as defined in formula 

(I), in the presence of a catalyst such as Pd(dppf)C DCM or 1,1 bis(di-tert

butylphosphino)ferrocene palladium 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 90C, or from about 60 °C to about 80 °C, particularly 

at about 75 °C, followed by deprotection of PG.  
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[01611 A compound of formula (III), 

r0 
J OH 

N 
PG o 

[01621 wherein PG represents a protecting group (e.g. tert-butoxycarbonyl) is either 

commercially available, or may be prepared from a compound of formula (XVII), 

/ N CH3 
PG 0 (XVIIl 

[01631 using literature procedures for mild ester liydroly sis (e.g. from Tetr. Lett., 2007, 48, 

2497. incorporated by reference herein 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.  

[01641 A compound of formula (XVII), wherein PG represents a protecting group (e.g. tert

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

0 

N CH, 

PG 0 (XVIII) 

[01651 using a reducing agent, for example BH3-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 to 30 °C, or at about 25 °C.  

[01661 A compound of formula (XVIII), where PG represents a protecting group (e.g. tert

butoxycarbonyl), may be prepared from a compound of formula (XIX), using a biocatalytic 

transformation for chemoselective lactam formation, e.g., using a lipase such as Novozym 435,
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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 about40 °C to about60 °C, for example at about 55 

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

0 

H-3CI 0 

H2N CH3 

0 (XIX), 

[01671 A compound of formula (XIX) may be prepared from a compound of formula (XX), 

0 

H.,C 

PG 

PG 0 (XX), 

[01681 wherein PG 1 and PG2 are protecting groups (e.g., benzyl), using conditions for 

hydrogenation, for example using H2 (g), and a reagent 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 about 80 °C, from 

about25'Ctbout 60 °C, from about 30 °C to about 50 °C, for example at about 40 °C.  

[01691 A compound of formula (XX), wherein PG1 and PG2 are protecting groups (e.g., 

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

OH 

PG N '.",0 CH3 

PG 0 (XXI) 

[01701 wherein PG' and PG2 are protecting groups (e.g. benzyl), using conditions for Oxa

Michael reaction, reacting with methyl propynoate, in presence of a base such as 4

methylnorpholine, in a solvent such as toluene, at a temperature in the range from about 0 °C 
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toabout 100 °C, from about 10 °C to about 80 °C, from about20 °Cto about60 °C, from about 

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

[01711 A compound of formula (XXI), wherein PG 1 and PG2 are protecting groups (e.g.  

benzyl), may be prepared from reacting a diprotected benzyl amine (e.g., dibenzylamine) with 

(S)-methyl oxirane-2-carboxylate, in a solvent such as ethanol, at a temperature in the range 

from about 0 °C to about 90 °C, from about 0 °Cto about 80 °C, from about 20 °Cto about 80 

°C, from about 40 -C to about 80 °C, or from about 60 °C to about 78 -C. for example, at 70 

°C.  

[01721 Alternatively, a compound of formula (III), 

r0 
OH 

PG O PG o (III), 

[01731 wherein PG represents a protecting group (e.g. tert-butoxycarbonyl) may be prepared 

from oxidation of a compound of formula (XXII), 

/ O H 

N 
PG (XXII), 

[01741 for example, using reagents such asTEMPO, and sodium hypochlorite, optionally in the 

prescence of a salt such as sodium bromide, in a solvent such as DCM/water, and in the presence 

of a buffer such as NaCO3 , and a phase transfer catalyst such as tetrabutylammonium 

bisulphate, at a temperature in the range from about 0 °C to about 100 °C, from about 10 °C to 

about 80 °C, from about 20 °C to about 60 °C, from about 20 °C to about 40 'C, e.g., at 25 °C 

[01751 A compound of formula (XXII), wherein PG represents a protecting group (e.g., tert

butoxycarbonyl) may be prepared from a compound of formula(XXII) 
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PGN Os 

2 

0 
OH (XXIII), 

[01761 wherein PG' and PG2 are protecting groups (e.g. benzyl), reacting with a base such as 

sodium hydride, in a solvent such as THF, at a temperature 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, e.g., at 25 °C, followed bynterconversion of protecting groups PG, PG 

and PG2 as defined in formula (XXII) and(XXIII).  

[01771 A compound of formula (XXIII), wherein PG' and PG2 are protecting groups (e.g., 

benzyl), may be prepared from reacting protected 3-aminopropanol (e.g. N-benzyl-3

aminopropanol) with (S)-2-((benzvloxy)methyl)oxirane, in a solvent such as ethanol or 

propanol, at a temperature in the range from about 0 °C to about 70 °C, from about 10 °C to 

about 60 °C, from about 30 °C to about 50 °C, or at about 40 °C, followed by reacting the crude 

product with methanesulfonyl chloride, in the prescence of a base such as DiPEA. in a solvent 

such as DCM, at a temperature in 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 °C to about 0 'C, or e.g., at 

about -5 °C.  

[01781 Compounds of formula (VI) or an ester thereof, (VIII), (XI) and (XIV) are either 

commercially available, are known i the literature or may be prepared using known techniques.  

[0179 It will be appreciated by those skilled in the art that in the processes of the present 

disclosure certain functional groups such as hydroxyl or amino groups in the reagents may need 

to be protected by protecting groups. Thus, the preparation of the compounds of formula (I) 

may involve, at an appropriate stage, the removal of one or more protecting groups.  

[01801 The skilled person will recognize that at any stage of the preparation of the compounds 

of fonnula (I), mixtures of isomers (e.g., racemates) of compounds corresponding to any of 

formulae (II)-(V), (VII)-(X) and (XXII)-(XV1I) may be utilized. At any stage of the preparation, 

asinle stereoisomer may be obtained by isolatingitfromamixtureofisomers(e.g.,a 

racemate) using, for example, chiral chromatographic separation.  
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[01811 The protection and deprotection of functional groups is described in 'Protective Groups 

in Organic Synthesis', 4 th Ed, T.W. Greene and P.G.M. Wuts, Wiley (2006) and 'Protecting 

Groups', 3 rd Ed P.J. Kocienski, GeorgThieme Verlag (2005), incorporated by reference herein 

in its entirety forall purposes.  

[01821 As provided throughout, according to the methods provided herein, a compound of 

formula (I) can be administered as a pharmaceutically acceptable salt. A pharmaceutically 

acceptable salt of a compound of formula (1) may be advantageous due to one or more of its 

chemical or physical properties, such as stability in differing temperatures and humidities, or a 

desirable solubility in H20, oil, or other solvent. In some instances, a salt may be used to aid 

in the isolation or purification of the compound of formula (1).  

[01831 Where the compound of formula (I) is sufficiently acidic, pharmaceutically acceptable 

salts include, but are not limited to, an alkali metal salt, e.g., Na or K, an alkali earth metal salt, 

e.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 limited to, inorganic or organic 

acid addition salts.  

[01841 There may be more than one cation or anion depending on the number of charged 

functions and the valency of the cations or anions.  

[01851 For reviews on suitable salts, and pharmaceutically acceptable salts amenable for use 

herein, see Berge et al., J Pharm.Si. 1977, 66, 1-19 or "Handbook of Pharmaceutical Salts: 

Properties, selection and use", P.H. Stahl, P.G. Vermuth, IUPAC, Wiley-VCH, 2002, 

incorporated by reference herein in its entirety for all purposes.  

[01861 The compounds of formula (1) may form mixtures of its salt and co-crystal forms. It is 

also to be understood that etehods provided herein can employ such salt/co-cry stal mixtures 

of the compound of formula (I).  

[01871 Salts and co-crystals may be characterized using well known techniques, for example 

X-ray powder diffraction, single crystal X-ray diffraction (for example to evaluate proton 

position, bond lengths or bond angles), solid state NMR, (to evaluate for example, C, N or P 

chemical shifts) or spectroscopic techniques (to measure for example, 0-1-, N-H or COO

signals and IR peak shifts resulting from hydrogen bonding).  
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[0188 It is also to be understood that certain compounds of formula (I) may exist in solvated 

form, e.g., hydrates, including solvates of a pharmaceutically acceptable salt of a compound of 

formula (I).  

[0189 In one embodiment, certain compounds of formula (I)may exist as racemates and 

racemic mixtures, single enantiomers, individual diastereomers and diastereomeric mixtures.  

It is to be understood that the present disclosure encompasses all such isomeric forns. Certain 

compounds of formula (I) may also contain linkages (e.g., carbon-carbon bonds, carbon

nitrogen bonds such as amide bonds) wherein bond rotation is restricted about that particular 

linkage, e.g. restriction resulting from the presence of a ring bond or double bond. Accordingly, 

it is to be understood that the methods provided herein can employ such isomers. Certain 

compound of formula (I) may also contain multiple tautomeric forms. It is to be understood 

that the present disclosure encompasses all such tautomeric forms. Stereoisomers may be 

separated using conventional techniques, e.g. chromatography or fractional crystallization, or 

the stereoisomers may be made by stereoselective synthesis.  

[01901 In a further embodiment, the compounds of formula (1) encompass any 

isotopically-labeled (or "radio-labelled") derivatives of a compound of formula (1). 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 in nature. Examples of radionuclides that may be incorporated include 

2- (also written as "D" for deuterium). As such, in one embodiment, a compound of formula 

(1) is provided where one or more hydrogen atoms are replaced by one or more deuterium 

atoms; and the deuterated compound is used in one of the methods provided herein for treating 

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

[0191 In a further embodiment, the compounds of formula (I) may be administered in the form 

of a prodrug which is broken down in the human or animal body to give a compound of the 

formula (1). Examples of prodrugs include in vivo hydrolysable esters of a compound of the 

formula (I).  

[01921 An in vivo hydrolysable (or cleavable) ester of a compound of the formula (I) that 

contains a carboxy or a hydroxy group is, for example, a pharmacutically acceptable ester 

which is hydrolyzed in the human or animal body to produce the parent acid or alcohol. For 
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examples of ester prodrugs derivatives, see: Curr. Drug Metab. 2003, 4, 461, incorporated by 

reference herein in its entirety for all purposes.  

[01931 Various other forns of prodrugs are known in the art and can be used in the methods 

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

2008, 7, 255, the disclosure of which is incorporated by reference herein in its entirety for all 

purposes.  

EXAMPLES 

[01941 The present invention is further illustrated by reference to the following Examples.  

However, it should be noted that these Examples, like the embodiments described above, are 

illustrative and are not to be construed as restricting the scope of the inventioninanyway.  

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

in Cultured Human Neutrophils 

[01951 To evaluate the pharmacological effects of INS1007 on surface PR3 expression, total 

PR3 expression, and NSP activity, stein cells were differentiated to neutrophils in the presence 

of INS1007 at increasing concentrations. Primary bone marrow (BM) or umbilical cord blood 

(UC) derived CD34' neutrophil progenitor cells (AllCells; Alameda, CA) were cultured for 7 

days in STEMSPANTM SFEM media (Stemcell Technologies; Tikwila, WA) suppleented 

with recombinant human Stem Cell Factor (Peprotech; Rocky 1-ill, NJ) and recombinant human 

IL-3 (Peprotech). The cells were differentiated in culture for another 7 days in STEMSPANTM 

SFEM media (Stemcell Technologies) with recombinant human Granulocyte Colony 

Stimulating Factor (Peprotech), plus increasing concentrations of INS1007 (0 - 10M). Atthe 

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

[01961 Differentiated neutrophils were harvested for flow cytometry to quantify PR3 

expression on the surface of neutrophils (Figures 1 and 2) and neutrophil total PR3 expression 

(Figure 3).  

SurfacePR3Exression 

[01971 After harvest the cells were resuspended in FACS staining buffer and Fe receptors were 

blocked for 30 min at4 °C. Cells were stained for 30 min with a mouse anti-PR3 inonoclonal 
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antibody (Abcam Cambridge, MA) or a mouse monoclonal IgG isotype control (Abeam), 

followed by a Cy5-conjugated goat anti-mouse IgG secondary antibody (Abeam), and then 

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

Total PR3 Expression 

[01981 A spared portion of the cells was further fixed and permeabilized for intracellular 

staining, with the same anti-PR3 antibody or isotope antibody, followed by the same Cy5

conjugated goat anti-mouse IgG secondary antibody, and then analyzed for total PR3 

expression, exhibited by both surface and intracellular PR3 simultaneously.  

NSP ActivityMeasurements 

[01991 Neutrophils in a separate aliquot of harvested neutrophils were lysed with 10% (v/v) 

Triton X-100 in PBS and the lysates were added to 96-well plates. Peptide substrates for NE 

(N-Methoxysuccinvl-Ala-Ala-Pro-Vl-7-anido-4-methvlcoumarin; Sigma-Aldrich; St. Louis, 

MO), for PR3 (aninobenzoyl-Val-Ala-Asp-Cvs-Ala-Asp-Gln-Lys(2,4-dinitrophenyi); 

GenScript; Piscataway, NJ),and for CatG (N-Sccinyl-Ala-Ala-Pro-Phe p-nitroanilide; Sigma) 

were added, and either fluorescence or absorbance was quantified using a SYNERGYT 

microplate reader (BioTek; Winooski, VT). NSP inhibitors were used totest the specificity of 

enzymatic assays, including elastase inhibitor (Abcam) for NEI sivelestat (Abcam) for PR3, 

and cathepsin G inhibitor I (Cayman Chemical; Ann Arbor, MI) for CatG. A portion of cell 

lysate samples was retained for protein quantification using a PIERCETMB CA Protein Assay 

Kit (Thermo Fisher) according to the manufacturer's instructions. The NSP activities were 

normalized to cell lysate protein concentrations and the final data were fit with nonlinear, 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 

[0200 In a separate experiment, neutrophils were harvested, stained for 30 min. with either a 

mouse anti-PR3 monoclonal antibody (Abeam; Cambridge, MA) or a mouse monoclonal IgG 

isotype control (Abeam), followed by a C5-conjugated goat anti-mouse IgG secondary 

antibody (Abeam), fixed in 4% formaldehyde, and mounted to glass slides with PROLONGM 

Diamond Antifade Mountant with DAPI (Thermo Fisher; Waltham. MA). Samples were 

42



WO 2019/157050 PCT/US2019/016844 

imaged with an Axio fluorescence microscope (Zeiss: Oberkochen. Germany) using constant 

settings while imaging samples from different treatment conditions.  

Results 

[02011 The results of the fluorescence microscopy experiments demonstrated that neutrophils 

derived from either bone marrow or umbilical cord stem cells exhibited robust surface 

expression of PR3. Differentiation in the presence of 10 pM INS1007 markedly reduced 

surface PR3 in both cell types.  

[02021 Flow cytometry was employed to quantify mean fluorescence intensity (MFI) associated 

with surface PR3 expression in cells differentiated in the presence of INS1007 at various 

concentrations. Followingnormializationaspercentofuntreated cells, INS1007 concentration

dependently reduced surface PR3 expression in neutrophils derived from both bone marrow 

and umbilical cord blood stein cells, with maximum reductions greater than 60% (Figure 1). In 

addition, flow cytometry was used to evaluate 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 (Figure 2). INS1007 concentration-dependently increased 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).  

[02031 Total PR3 levels did not reach statistically significant reduction with INS1007 in 

umbilical cord blood stein cell-derived neutrophils, but were significantly reduced in bone 

marrow stem cell-derived neutrophils, albeit not in a completely concentration-dependent 

manner (Figure 3). In addition, flow cytometry was used to evaluate the percentage of cells 

without total PR3 expression, It was found that approximately 10-15% of untreated neutrophils 

expressed no detectable total PR3 (Figure 4). INS1007 did not reduce the percentage of cells 

with positive total PR3 expression in neutrophils derived from either umbilical cord blood stem 

cells or bone marrow stem cells (Figure 4).  

[02041 INS1007 effects on neutrophil serine protease (NSP) activities within the differentiated 

neutrophils were evaluated. INS1007 concentration-dependently decreased the activities of NE 

and PR3 > 90%, and > 90%, respectively, at the highest concentration tested (10 pM; Figures 

43



WO 2019/157050 PCT/US2019/016844 

5-6). In addition, INS1007 concentration dependently descreased the activity of CatG by 

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

[02051 Overall, the data show that INS1007 effectively decreases surface PR3 expression and 

NSP activities during neutrophil differentiation in vitro. Without wishing to be bound by 

theory, because autoantibodies in patients with GPA bind to surface PR3 to stimulate NSP 

release and subsequent tissue damage, the phannacological effects of INS1007 on neutrophils 

may treat GPA by two distinct mechanisms of action: (i) reduced surface PR3 to decrease the 

antigen for autoantibody binding; and, (ii) reduced activities of NSP to decrease the tissue 

damage following neutrophil degranulation.  

[02061 Moreover, without wishing to be bound by theory, because autoantibodies in patients 

with MPA bind to surface PR3 and/or to stimulate NSP release and subsequent tissue damage, 

the phannacological effects of INS1007 on neutrophils may treat MPA and other 

myeloperoxidase (MPO)-ANCA related disorders by reducing activities ofNSP to decrease the 

tissue damage following neutrophil degranulation.  

Example 2 - Bone Marrow Neutrophil Elastase Activity in C57BL/6 Mice Dosed with 

INS1007 

[0207] C57BL/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 
Tretmet Dse Treat nent Treatment 

T Miceerout i Regimen Duration (Days) 

BID 
Test 6 0.27 

(8AM &4PM) 

BID 
Test 6 2 7 

(8AM & 4PM) BID 

Test 6 20 7 
(8AM & 4PM) 

[02081 After treatment, all animals had both femurs and tibias removed and bone marrow was 

aspirated with ice-cold RPM1 buffer. Cell pellets were collected after red blood cell lysis and 
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washed with PBS. Ice-cold PBS-Trton X-100 sis buffer was added to the cell pellet to obtain 

cell lysate after maximum speed centrifugation.  

[02091 Cell lysates were stored at -80 °C until enzymatic assays were performed. For 

neutrophil elastase (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 R 

ab142154). A serial dilution of natural mouse elastase protein (Abcan, Cat # ab95133) was 

used for establishing the standard curve. The NE substrate (Methoxsuccinyl-ala-ala-pro-val

AMC; Sigma, Cat - M9771) was eventually added to the samples. The resulting fluorescence 

was iimediately measured at 350 nm excitation and 450 nm emission, in a kinetic mode by 

reading every 5 minutes for up to 3 hours at 37 C. The reaction was read on a BIOTEK© 

SYNERGYT' 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 inhibitor control wells from non-inhibited wells. The results are 

provided in Figure 7.  

Example 3 - Maintenance of GPA Remission with INS1007 

[02101 This example describes a randomized, double-blind, placebo-controlled, parallel-group, 

and multi-center phase 2b trial to assess the efficacy and safety of INSI007 in maintaining GPA 

remission. Eligible patients are those who have newly diagnosed or relapsing GPA in complete 

remission. Eligible patients are PR3-ANCA-positive at diagnosisor during the course of their 

disease. Remission in eligible patients is defined as a BVAS/WG of 0 and symptom-free for at 

least 3)0 days, 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 rituximab. At the time of enrollment, patients can 

be treated with rituximab, cyclophosphamide, or a steroid. At randomization, patients will stop 

such treatments.  

[02111 A screening period of up to 6 weeks per patient will take place. During the screening 

period, the patient's demographic information, medical history, and smoking history will be 

obtained, vital signs, ANCA status, and biomarkers will be collected. Clinical 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 study. Patients that have other vasculitis (primary or secondary), 

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

[0212 In the treatment arm, patients in GPA remission will be orally administered 25 ing or 40 

ing 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. Randomization will be 

stratified based on whether or not the patient was on rituximab maintenance therapy prior to 

study treatment.  

[02131 The efficacy of the INS1007 treatment is 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 disease with (A) a 

BVAS/WG > 0 and involvement of at least one major organ, (B) a life-threatening 

manifestation, or (C) both (A) and (B). A minor relapse is defined as reappearance or worsening 

of disease with a BVAS/WG > 0, not corresponding to a major relapse, but requiring mild 

treatment intensification. Thenumberofpatientswithout a relapse will be compared between 

eacharm of the study. The number of patients experiencing 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.  

[02141 In addition, the amount of time to relapse will be measured during the 52-week 

treatment period and compared between each arm of the study. The number of patients in each 

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 during the 52-week treatment period 

can be compared between each ann of the study.  

[02151 Other efficacy measurements will include (i) the measurement of VDI from baseline to 

Week 52 for the treatment arms as compared to the placebo control group; (ii) systemic 

corticosteroid use based on total oral corticosteroid dose and duration of oral corticosteroid use; 

(iii) quality of life measured by e.g., a SF-36 score, over the 52-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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[02161 All documents, patents, patent applications, publications, product descriptions, and 

protocols which are cited throughout this application are incorporated herein by reference in 

their entireties for all purposes.  

[02171 The embodiments illustrated and discussed in this specification are intended 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 teachings. It is therefore understood that, within the scope of the claims and their 

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

1. A method for treating an antineutrophil cytoplasrnic autoantibody (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 (1), or 

a pharmaceutically acceptable salt thereof, 

N N 
H 

0 

RR 

wherein, 

R 7 R R7 

N N N 0 

R'i RRR.  

N--

RN -N Z 
or 

R' is hydrogen F. Cl, Br OSO2Ci-3alkyl, or Ci-alkyl; 

R3 is hydrogen F, Cl. Br, CN CF3 SO2C-3alkyl, CONH2 or SO2NR 4R, wherein R and R' 

together with the nitrogen atom to which they are attached foin an azetidine, pyrrolidine or 

piperidine ring; or 

R' is CI-3alkyl, optionally substituted by 1,2 or 3 F and/or optionally by OH, OCi--alkyl, N(Ci

3alkyl)2, cyclopropyl, or tetrahydropyran; 

R is hydrogen. F. C or C3; 

X is 0, S or CF2; 
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Y is Oor S; and 

Q is CH or N.  

R7 R' 

N 
O 

2. The method of claim 1, wherein, R1 is R 

3. The method of claim 1 or 2, wherein X is 0.  

4. The method of claim I or 2, wherein X is S.  

5. The method of claim 1 or 2, wherein X is CF2.  

6. The method of any one of claims 1-5, wherein Ris unsubsituted CI-3akvl.  

7. The method of claim 6, wherein R' is unsubstituted methyl.  

8. The method of claim 6. wherein R6 is unsubstituted ethyl.  

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

10. The method of any one of claims 1-9, wherein R 7is hydrogen.  

11. The method of any one of claims 1-9, wherein R 7 is F.  

12. The method of any one of claims 1-9, wherein R 7 is Cl.  

13. The method of any one of claims 1-9, wherein R 7 is CH3.  

14. The method of claim 2, wherein X is 0, S or CF2; R 6 is Ci3alkyl,optionally substituted 

by 1, 2 or 3 F and/or optionally by OH, OCi-alkyl, N(Ci3alkyl)2, Cyclopropyl, or 

tetrahydropyran; and R7 is hydrogen, F, Cl or-13.  

15. The method of claim or 2, wherein, X is 0; R is Ci-3alkyl; and R 7 is hydrogen.  

16. The method of claim 1 or 2, wherein X is S; R 6 is Cialkyl; and R 7 is hydrogen.  
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17. The method of claimI c1r 2, wherein X is CF2; R6 is Csalkyl; and R 7is hydrogen.  

18. The method of claim 1 or 2, wherein, X is 0; R' is C13alkyl; and R7 is F.  

19. The method of claim 1 or 2, wherein X is S; RI is C-3alkyl; and R 7is F.  

20. The method of claim I or 2, wherein X is CF2; R6 is Cl-alkyl; and R 7is F.  

21. The method of claim 1 or 2, wherein, X is 0; R6 i C-3alkyl; and R 7 is Cl.  

22. The method of claim or 2, wherein X is S; R' is CI-alkyl; and R7 is Cl.  

23. The method of claim 1 or 2, wherein X is CF2; R 6is C1-3alkyl; and R7 is Cl.  

24. 'The method of claim 1r 2, wherein, X is 0; R isC alky;andRT isCH3.  

25. The method of claim I or 2. wherein X is S; R' is C-alkyl; and R7 is CH3.  

26. The method of claim 1 or 2, wherein X is CF2; RisCsalkyl;'adRTisCH3.  

27. The method of any one of claims 14-26, wherein R6 is C1-alkyl substituted by 1, 2, or 

3 F, OH, OCI-salkyl, N(C-3alkyl)2, cyclopropyl, ortetrahydropyran.  

28. The method of any one of claims 14-26, wherein R' isC-salkyl substituted by 1 F.  

29. The method of any one of claims 14-26, wherein R6is CA-3alkyl substituted by 2 F.  

30. The method of any one of claims 14-26, wherein R 6 is C13alkyl substituted by 3 F 

31. The method of any one of claims 27-30, wherein R 6 is substituted methyl.  

32. The method of any one of claims 27-30, wherein R6 is substituted ethyl.  

33. The method of claim 1, wherein the compound of formula (1) is 

(2S)-A-(1S)-1-Cyano-2-(4'-cvanobiphenyl-4-vl)ethy]-1,4-oxazepane-2-carboxamnide; 

(2S)-N-{(1S)-i-Cyano-2-[4-(3-methyl-2-oxo-2,3-dihydro-1,3-benzoxazol-5-yl)phenyl]ethyl}

1,4-oxazepane-2-carboxamide; 

(2S)-N-{(iS)-1-Cyano-2-[4-(3,7-dimethyl-2-oxo-2,3-dihydro-1,3-benzoxazol-5

yl)phenyl]ethyl}-1,4-oxazepane-2-carboxamide; 
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4'-[(2S)-2-Cvano-2-{[(2S)-1,4-oxazepan-2-ylcarbonyl]amino}ethyl]biphenyl-3-yl 

methanesulfonate; 

(2S)-N-{(1S)-1-Cyano-2-[4-(3-methyl-1,2-benzoxazol-5-l)phenvl]etiyi}-I,4-oxazepane-2

carboxamide; 

(2S)-N-{(1S)-I-Cyano-2-[4'-(trifluoromethyI)biphenyl-4-yl]ethyl}-1,4-oxazepane-2

carboxamide; 

(2S)-N-[(1S)-1-Cyano-2-(3',4'-difluorobiphenl-4-I)ethyl]-1,4-oxazepane-2-carboxanide; 

(2S)-N-(IS)-1-Cyano-2-[4-(6-cyanopyridin-3-yl)phenyi]ethyl}-1,4-oxazepane-2

carboxamide; 

(2S)-N-{(1S)-1-Cyano-2-[4-(4-nethyl-3-oxo-3,4-dihydro-2I-1,4-benzothiazin-6

yl)phenyllethyl}-1,4-oxazepane-2-carboxamide; 

(2S)-N-{(1S)-I-Cyano-2-[4-(3-ethyl-7-methiyl-2-oxo-2,3-dihydro-1,3-benzoxazol-5

yl)phenyl]ethylI}-1,4-oxazepane-2-carboxanide; 

(2S)-N-[(1S)-I-Cano-2-{4-[3-(2-hydroxy-2-methylpropyl)-2-oxo-2,3-dihydro-1,3

benzoxazol-5-yl]phenyl}ethyl]-1,4-oxazepane-2-carboxamide; 

(25)-N-[(IS)-i-Cyano-2-{4-[3-(2,2-difluoroethyl)-7-fluoro-2-oxo-2,3-dihvdro-1,3

benzoxazol-5-yl]phenyliethyl]-1,4-oxazepane-2-carboxamide; 

(2S)-N-[(1S)--Cvano-2-(4-{3-[2-(dinethylamino)ethvl]-2-oxo-2,3-dihvdro-1,3-benzoxazol

5 -yl}phenvi)ethiyl]-,4-oxazepane-2-carboxamnide; 

(2S)-N-{(IS)-i-Cyano-2-[4-(3,3-difluoro-1-methyl-2-oxo-2,3-dihydro-1H--indol-6

yl)phenyl]ethylI}-I.4-oxazepane-2-carboxamide; 

(2S)-N-{()-Ctao--[4-(7-fluoro-3-metl-2-oxo-2,3-dihdro-1,3-benzoxazol-5

yl)phenyl]ethylI-I,4-oxazepane-2-carboxamide; 

(2S)-N-{(1S)-I-Cyano-2-[4-(3-ethyl-2-oxo-2,3-dihvdro-1,3-benzoxazol-5-yl)phenyl]ethyl}

1,4-oxazepane-2-carboxamicde; 

(2S)-N-[(1S)-i-Cyano-2-{4-[3-(cyclopropylimethyli)-2-oxo-2,3-dihydro-1,3-benzoxazol-5

yl]phenyl}ethyl]-1,4-oxazepane-2-carboxanide; 

(2S)-N-[(1S)-I-Cyano-2-{4-[3-(2-methoxyethy)-2-oxo-2,3-dihvdro-1,3-benzothiazol-5

yl]phenvl}ethyl]-1,4-oxazepane-2-carboxamide; 

(2S)-Nf-[(I1)-1-Cyano-2-{4-[2-oxo-3-(propan-2-vi)-2.3-dihydro-1,3-benzoxazol-5

yl]phenylvethyl]-1,4-oxazepane-2-carboxamide; 
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(2S)-N-{(IS)-1-Cyano-2-[4-(4-methyl-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-6

yl)phenyl]ethylI}-14-oxazepane-2-carboxamide; 

(2S)-N-[(1S)-1-Cvano-2-{ 4-[3-(2-methoxyethyl)-2-oxo-2,3-dihydro-1,3-benzoxazol-5

yl phenyl}ethyl]-1,4-oxazepane-2-carboxamide; 

(2S)-N-{(IS)-i-Cano-2-[4-(5-cyanothiophien-2-yl)phenyl]ethyl}-1,4-oxazepane-2

carboxamide; 

(2S)-N-[(iS)-2-(4'-Carbamoyl-3'-fluorobiphenvl-4-vl)-1-cyanoethyl]-1,4-oxazepane-2

carboxamide: 

(25)-A-{(1S)--Cyano-2-[4-(1-methyl-2-oxo-1.2-dihydroquinolin-7-vl)phenvl]ethyl}-1,4

oxazepane-2-carboxamide; 

(2S)-N-[(1S)-i-Cyano-2-{4-[2-oxo-3-(tetrahvdro-2H-pyran-4-vlmethvl)-2,3-dihydro-1,3

benzoxazol-5-yl]phenylI}ethyl]-1,4-oxazepane-2-carboxamnide; 

(2S)-N-{(IS)-2-[4-(7-Chloro-3-methyl-2-oxo-2,3-dihydro-1,3-benzoxazol-5-yl)phenyl]-1

cyanoethylI}-1,4-oxazepane-2-carboxamide; 

(2S)-N-[(IS)--Cyano-2-{4-[3-(2,2-difluoroethyl)-2-oxo-2,3-dih7dro-1,3-benzoxazoi-5

yl]phenylvethyl]-1.4-oxazepane-2-carboxamide; 

(2S)-N-[(S)-i-Cvano-2-{4-[2-oxo-3-(2,2,2-trifluoroethli)-2,3-dihydro-1,3-benzoxazol-5

yl phenyl}ethyl]-1,4-oxazepane-2-carboxamide; 

(2S)-N-{(5S)-i-Cano-2-[4-(3-methyl-2-oxo-2,3-dihydro-1,3-benzothiazol-5

yl)phenyl]ethyl}-1,4-oxazepane-2-carboxanide; 

(2S)-N-{(1S)-i-Cy ano-2-[4'-(methyisulfonvl)biphenyl-4-vl]etiyi}-1,4-oxazepane-2

carboxamide; 

(2--{~f(1S)-2-[4'-(Azetidin-1-yisuifonyl)biphenyl-4-yl]-1-cyanoethyl}-1,4-oxazepane-2

carboxamide; 

(2S)-N-[(1S)-i-Cvano-2-(4'-fIluorobiphenvl-4-vl)ethl]-1,4-oxazepane-2-carboxamide; 

(2S)-N-{(1S)-2-[4-(1,3-Benzothiazoi-5-yi)phenyl]-1-cyanoethyl}-1,4-oxazepane-2

carboxamide; 

(2S)-N-[(1)-i-Cyano-2-(4'-cyanobiphenyi-4-yl)ethyl]-1,4-oxazepane-2-carboxamide; 

or a pharmaceutically acceptable salt thereof.  

34. The method of claim 1, wherein the compound of Formula (I) is (2S)-N-{(IS)-I-cyano

2-[4-(3-methyl-2-oxo-2,3-dlihydro-1,3-benzoxazol-5-yl)phenyl ethyl}-1.4-oxazepane-2
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N 

N 

carboxamide: 0 (INS1007); or a pharmaceutically acceptable salt 

thereof.  

35. Themethodofclaim 1,whereinthe compoundofFormula(I)is(2SN-{(1SF1-cyano

2-[4-(3-methvl-2-oxo-2,3-dihydro-1,3-benzoxazol-5-vl)phenyl]ethvl}-1,4-oxazepane-2

carboxamide (INS1007).  

2 

R 2 

36. The method of claim 1, wherein R1 is , R2 is hydrogen, F, Cl. Br, 

OSO2C1-3alkvl, or Ci-alkyl, and R 3 is hydrogen, F, Cl, Br, CN, CF3, SO2C1-3alkyl, CONH2 or 

SO2NR 4R5, wherein R 4 and R 5 together with the nitrogen atom to which they are attached 

form an azetidine, pyrrolidine or piperidine ring.  

37. Themethod of claim 36, wherein R2 is hydrogen, and R' is hydrogen, F, Cl, Br, CN, 

CF3, or CONH2.  

38. The method of claim 36, wherein R 2is hydrogen, and R is SO2C-salkyl.  

39. The method of claim 38, wherein R3 is SO2CH3.  

40. The method of claim 38. wherein R3 is SO2C-2C3.  

41. The method of claim 36, wherein R2 is hydrogen, and R' isS02NR4 R5 , wherein R4 

and R' together with the nitrogen atom to which they are attached form an azetidine, 

pyrrolidine or piperidine ring.  

42. The method of claim 36,wherein R 2 is F, and R 3 is hydrogen, F, Cl, Br, CN, CF3, or 

CONH.  

43. The method of claim 36, wherein R2 is F. and R is SO2C1..-alkyl.  
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44. 'The method of claim 43. wherein R' is SO2CH3.  

45. The method of claim 43, wherein R3 is SO2CH2CH3.  

46. The method of claim 36,xwherein R2 is F, and R3 is SO2NR4R5 , wherein R4 and RS 

together with the nitrogen atom to which they are attached form an azetidine, pyrroidine or 

piperidine ring.  

47. The method of claim 36, wherein R 2 is Cl, and R 3 is hydrogen, F, Cl, Br. CN, CFs,or 

CONH2.  

48. The method of claim 36, wherein RI is Cl, and R3 is SO2C-3alkyl.  

49. The method of claim 48, wherein R3 is SO2CH3.  

50. The method of claim 48, wherein R' is SO2CH2CH.  

51. The method of claim 36, wherein R2 is Cl, and R3 is SO2NR4 R,wherein R4 and R5 

together with the nitrogen atom to which they are attached form an azetidine, pyrrolidine or 

piperidine ring.  

52. The method of claim 36, wherein R' is Br, and R 3 is hydrogen, F, Cl, Br, CN, CF3, or 

CONLz.  

53. The method of claim 36, wherein R2 is Br, and R3 is SO2C-3alkyl.  

54. 'The method of claim 53, wherein R3 is SO2CH3.  

55. The method of claim 53, wherein R3 is SO2CH2CH3.  

56. 'The method of claim 36,wherein R 2 is Br. and R3 is SO2NR4 R5 , wherein R4 and R5 

together with the nitrogen atom to which they are attached form an azetidine, pyrroidine or 

piperidine ring.  

57. The method of claim 36, wherein R2 is OSO2Ci-3alkvl, and R3 is hydrogen, F, Cl, Br, 

CN, CF3. or CON12.  

58. The method of claim 36, wherein R 2 is OSO2Ci-salkyl, and R is SO2Ci-alkyl.  
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59. 'The method of claim 58, wherein R' is SO2CH3.  

60. The method of claim 58, wherein R3 is SO2CH2CH3.  

61. The method of claim 36,wherein R2 is OSO2C-3alkyl, and R3 is SO2NR4 R5, wherein 

R4 and R5 together with the nitrogen atom to which they are attached form an azetidinC, 

pyrrolidine or piperidine ring.  

62. The method of any one of claims 57-61, wherein R is OSO2CH.  

63. The method of any one of claims 57-61, wherein R2 is OSO2CH2 CH3.  

64. The method of claim 36, wherein R2 is CI-3alkl, and R 3 is hydrogen, F. Cl, Br, CN, 

CF3, or CONH2.  

65. The method of claim 36, wherein R 2is Ci-salkyl., and R3 isSO2CG.3alkyl.  

66. The method of claim 65, wherein R3 is SO2CH3.  

67. The method of claim 65. wherein R3 is SO2C-2C3.  

68. The method of claim 36, wherein R2 is C-3alkyl, and R3 is SO2NR4 R5. wherein R4 

and R' together with the nitrogen atom to which they are attached form an azetidine, 

pyrrolidine or piperidine ring.  

69. 'The method of any one of claims 64-68, wherein R2 is methyl.  

70. The method of any one of claims 64-68. wherein R2 isethyl.  

7 

N 0 
16 

71. The method of claim 1, wherein R1 is R , R 6 is Cl-alkyl, optionally 

substituted by 1, 2 or 3 F and/or optionally by OH, OC-alkyl, N(C3alkvl)2, cyciopropyl, or 

tetrahydropvrain R7 is hydrogen, F, Cl or CH3; and Y is 0 or S.  

72. The method of claim 71, wherein, Y is 0; R is C-3aikyl; andR ishydrogen.  
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73. The method of claim 71, wherein Y is S; R 6is Ci-salkyl; and R 7 is hydrogen.  

74. The method of claim 71, wherein, Y is 0; R 6 is C-3alkyl; and R7 is F.  

75. The method of claim 71,wherein Y is S; R 6 is Ci-3alkyl; and R7 is F.  

76. The method of claim 71, wherein, Y is 0; R6 is Ci-3alkyl;andR isC.  

77. The method of claim 71 wherein Y is S; R6 is C-3alkvl; and R7 is Cl.  

78. The method of claim 71, wherein, Y is 0; R 6 is CIsalkvl; and R 7 is CH3.  

79. The method of claim 71, wherein Y is S; R6 is C-3alkvl; and R 7is CH3.  

80. 'The method of any oneof claims 71-79, wherein R6 is unsubsituted C..alkyl.  

81. The method of claim 80, wherein R6 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 R6 is Ci-salkyl substituted by 1, 2, or 

3 F, OH, OCI-salkyl, N(C-3alkyl)2, cyclopropyl, ortetrahydropyran.  

84. The method of any one of claims 71-79, wherein R' is Ci-alkvl substituted by 1 F.  

85. The method of any one of claims 71-79, wherein R6 is C-3alkl substituted by 2 F.  

86. The method of any one of claims 71-79, wherein R 6 is C3alkyl substituted by 3 F 

87. The method of any one of claims 83-86, wherein R 6 is substituted methyl.  

88. The method of any one of claims 83-86, wherein R6 is substituted ethyl.  

R 7 

N 0 

89. The method of claim 1, wherein R1 is R R' is Ci-salkyl, optionally 

substituted by 1, 2 or 3 F and/or optionally by OH, OCIaakyl, N(C3alky)2, cyclopropl, or 

tetrahydropyran; R7 is hydrogen. F, Cl or CH3; and Q is CH or N.  
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90. The method of claim 89, wherein Q is CH; R 6is Ci -alky; and R 7 is hydrogen 

91. The method of claim 89, wherein Q is N; R 6is C1-salkyl; and R7 is hydrogen.  

92. The method of claim 89.,wherein QisCHRisC-alkyl;andR 7 isF.  

93. Themethodofclaim 89,herein Q is N R is CI-alkyl; and R is F.  

94. The method of claim 89, wherein Q is CH R6 is C-salkyl; and R is Cl.  

95. The method of claim 89, wherein Q is N: R is C 1- 3 alkl; and R 7is Cl 

96. The method of claim 89, wherein Q is CH, R6 is Ci-3alkvl; and R 7 is Cl 

97. The method of claim 89, wherein Q is N; R 6 is Ci-alkyl; and R is CH3.  

98. The method of any one of claims 89-97. wherein R 6 is unsubsituted Ci-3alkyl.  

99. The method of claim 98, wherein R 6 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 CI-3aikvl substituted by 1, 2, or 

3 F, 01-, OC-alkyl, N(C1-3alkyl)2C1,cclopropyl, or tetrahydropyran.  

102. The method of any one of claims 89-97, wherein R is C1-3alkyl substituted by IF.  

103. The method of any one of claims 89-97, wherein R 6 is C1-alkyl substituted by 2 F.  

104. The method of any oneof claims 89-97, wherein R 6 is C-3alkyl substituted by 3 F.  

105. The method of any one of claims 101-104, wherein R 6is substituted methyl.  

106. The method of any one of claims 101-104, wherein R' is substituted ethyl.  
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N 

107. The method of claim 1. wherein R1 is , andR 6isCI-3alkyl, 

optionally substituted by 1. 2 or 3 F and/or optionally by OH, OCI3alkyl, N(Calkyl)2, 

cyclopropyl, or tetrahydropyran.  

108. The method of claim 107, wherein R6 is unsubsituted C-alkyl.  

109. The method of claim 108, wherein R 6 is unsubstituted methyl.  

110. The method of claim 108, wherein R6 is unsubstituted ethyl.  

111. The method of claim 107, wherein R' is Ci-alkyl substituted by 1, 2, or3 F, OH, OC 

3alkyl, N(C1-3alkyl)2, cyclopropyl, or tetrahvdropyran.  

112. The methodof claim 107, whereinR6 is C-alkyl substituted by IF.  

113. The methodofclaim 107,wherein R6 is C-3alkyl substituted by 2 F.  

114. The method of claim 107, wherein R' is C-alkyl substituted by 3 F.  

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

116. The method of anyoneofclaims 111-114 whereinR 6 is substituted ethyl.  

_-S 

117. The method of claim 1,wherein R'is N 

N 

118. The method of claim 1, wherein R1 is N 

I19. The method of claim 1, wherein R' is 
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120. The method of any one of claims 1-119, wherein the composition comprises a 

pharmaceutically acceptable adjuvant, dilient or carrier.  

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

administration.  

122. The method of any one of claims 1-121, wherein the administering to the patient is 

carried out one time daily.  

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

carried out two times daily.  

124. The method of any one 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 administering to the patient is 

carried out once every third day.  

126. The method of any one of claims 1-125, wherein the treating comprises decreasing the 

PR3 cell surface expression of the patient, as compared to the PR3 cell surface expression of 

the patient prior to the treatment.  

127. The method of claim 126, wherein the treating comprises decreasing the PR3 cell 

surface expression of the patient by at least about 10 percent, at least about20 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 surface expression.  

129. The method of any one of claims 1-128, wherein treating comprises decreasing 

neutrophil serine 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 is NE activity.  

132. The method of claim 129 or 130, wherein the NSP activity is PR3 activity.  

133. The method of claim 129 or 130. wherein the NSP activity is CatG activity.  

134. The method of any one of claims 1-133, wherein the treating comprises decreasingthe 

patient's antineutrophil cytoplasmic autoantibodies (ANCA) blood concentration, as compared 

to the patient's ANCA blood concentration, prior to treatment.  

135. The method of claim 134, wherein the decreasing the ANCA blood concentration of the 

patient is by at least about 10%, at least about 20%, at least about 25% 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%.  

136. The method of claim 134 or 135, wherein 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 claims 134-136, wherein the ANCA concentration is the PR3 

ANCA concentration.  

138. The method of any 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 vasculitis is 

granulomatosis with polyangiitis (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/WG) >0 at the onset of the treating, and 

the treating comprises decreasing the BVAS/WG score for the patient, as compared to the 

BVAS/WG score of the patient prior to the treatment.  

142. The method of claim 139, wherein the patient is in GPA remission at the onset of 

treatment.  
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143. 'The method of claim 142, wherein remission is defined as a BVAS/WG score of 0.  

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

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

145. 'The method of claim 141. wherein the treating comprises decreasing the BVAS/WG 

score for the patient by 1 point 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 inhibiting a GPA flare, 

wherein a flare is defined as an increase inthe BVAS/WG score of one point or more.  

148. The method of any one of claims 142-144, wherein the patient is treated with 

rituximab, cyclophospha'mide, a steroid, or a combination thereof, prior to the administration 

of the pharmaceutical composition.  

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

administration of the pharmaceutical composition.  

150. 'The method of claim 149, wherein the steroid is a corticosteroid.  

151. The method of claim 150, wherein the corticosteroid is a glucocorticoid.  

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

administration of the pharmaceutical composition.  

153. The method of any one of claims 1-152, 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 ofany 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 CD19+ B-cells in the 

patient prior to the treatment.  

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

Vasculitis Damage Index (VDI) of the patient, as compared to the VDI prior to treatment.  
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156. 'The method ofany one of claims 1-155, 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 comprisean 

anti-CD20 monoclonal antibody.  

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

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

agents comprise an anti-TNF-a monoclonal antibody.  

160. The method of claim 159, wherein the anti-TNF- monoclonal antibody is infliximab.  

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

agents comprise cyclophosphamide (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, wherein the steroid is a corticosteroid.  

164. The method of claim 162, wherein the steroid is a glucocorticoid.  

165. The method of any one of claims 1-164, wherein the compoundof formula (1) 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 compoundof formula (1) is orallyadministered 

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

167. The method of claim 165, wherein the compound of formula (1) is orally administered 

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

168. The method of claim 165, wherein the compound of formula () is orally administered 

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

169. The method of claim 165, wherein the compound of formula (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 (1). or a pharmaceutically acceptable salt thereof for 

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

need thereof, 

N N 
H 

0 

(IR 

wherein, 

Rx 01~ 
N N N 0 

R R R 
R is R R 

N 

N N 

or 

R2 is hydrogen, F, Cl, Br, OSO2Ci3alkyl, or C-3alkyl; 

R3 is hydrogen, F, Cl, Br, CN, CF3, SO2C13alkyl, CONH2 or SO2NR4R 5, wherein R' and R' 

together with the nitrogen atom to which they are attached form an azetidine, pyrrolidine or 

piperidine ring; or 

R6 is Ci-3alkyl, optionally substituted by 1, 2 or3 F and/or optionally by 01-, OCI-3alkyl, N(C

alkyl)2, cclopropyl, or tetrahy dropyran; 

R 7 is hydrogen, F. Cl or CH3; 

X is 0, S or CF2; 

Y is 0 or S;and 
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Q is CH or N.  

171. A compound of formula (I). or a phannaceutically acceptable salt thereof for use in 

treating an ANCA associated vasculitis in a patient in need thereof., 

/ N 

N N 
H 

0 

R 

wherein, 

R 7 R 7R7 

N N 0 N N: 0 
3 i! 6 

R1 is R R R 

O 0 
NN S ; 

"/> -~NN or 

R2 is hydrogen. F. CBr, OS2C1-alkyl or Ci-3alkyl; 

R3 is hydrogen, F, C, Br, CN, CF3, SO2C1-,alkyl, CONH2 or SO2NR4 R5, wherein R4 and R' 

together with the nitrogen atom to which they are attached form an azetidine, pyrrolidine or 

piperidine ring; or 

R' is Ci3alkyl, optionally substituted by 1, 2 or3 Fand/oroptionallyby OH, OCi-alkyl, N(C.  

3alkl)2,. cyclopropyl, or tetrahydropyran; 

R7 is hydrogen, F, Cl or CH3; 

X is 0, S or CF2; 

Y is 0 or S; and 
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Q is CH or N.  

172. The use of claim 170 or the compound of formula (I), or a pharmaceutically acceptable 

salt thereof for use of claim 171, wherein the compound of Fomula () is (2--(S)-cyano

2-[4-(3-methyl-2-oxo-2,3-dihydro- 1,3-benzoxazol-5-vl)phenyl]ethyl}-1,4-oxazepane-2

aC 

JK0 N 

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

thereof.  

173. The use of claim 170 or the compound of formula (1). or a pharmaceutically acceptable 

salt thereof for use of claim 171,wherein the compound of Formla (1) is (2S)-N-{(IS)-I-cyano

2-[4-(3-methl-2-oxo-2,3-dihydro-1,3-benzoxazol-5-vl)phenyl]ethvl}-1,4-oxazepane-2

carboxamide (INS1007).
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