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Substituted Spirocyclic Inhibitors of Autotaxin

CROSS-REFERENCE TO RELATED APPLICATIONS
This application ctaims the benefit under 35 U.S.C. 119(e) of U.S. Provisional Patent Application
No. 61/375,123, filed on Aprit 4, 2014 and entitled "Substituted Spirocyctic Inhibitors Of Autotaxin And
Their Preparation And Use In The Treatment Of LPA-Dependent Or LPA-Mediated Diseases.” The entire

centents of the above-referenced application is incorporated herein by reference.

FIELD AND BACKGROUND

Autotaxin (ATX) is a secreted enzyme of the ectonucleotide pyro-
phosphatase/phosphadiesterase family, and is also known as Ectonucieotide
Pyrophosphatase/Phosphodiesterase 2 (ENPP-2 or NPP2). ATX plays a role in driving pathological
conditions, including fibrosis, arthritic inflammation, neurodegeneration, neuropathic pain, and cancer.
ATX is the fundamental regulator of the conversion of Lysophosphatidylcholine (LPC) to
Lysophosphatidic Acid (LPA). LPA is a bioactive lipid that affects migration, proliferation, and survival of
various cell types.

Inhibition of ATX has been shown to reduce LPA levels in pathological settings. Reduction of LPA
may provide therapeutic benefits in diseases with unmet medical need, including cancer, lymphocyte
homing, chronic inflammation, neuropathic pain, fibrotic diseases such as Idiopathic Pulmonary Fibrosis
(IPF), thrombosis, and cholestatic pruritus which are caused, mediated and/or propagated by increased
LPA levels and/or activation of ATX.

Fibrotic diseases are chronic, debilitating and often lethal pathologies driven by a dysregulated
response to tissue or organ injury. Fibrosis can develop in the liver, kidney, lung, dermis, vasculature, gut
and other sites. Fibrosis develops due to action of pathways including growth factors, cytokines, integrin
and lipids.

ATX, LPA, and LPA Receptor (LPAR) pathways have been implicated in fibrotic disease. For
example, profiling studies show increased levels of ATX, LPA and LPARs in various rodent models of
fibrosis and in human patient fiuids and biopsy tissue. LPA can induce proliferative, survival, and
chemotactic responses in transformed cell lines, indicating that LPA may exert pro-inflammatory and pro-
fibrotic responses in cells known to be critical in fibrotic disease, including: fibroblasts, smooth muscle
cells, macrophages, epithelial and endothelial cells, and leukocytes. Gene-targeted mouse models have
implicated LPARs in fibrosis pathogenesis. Inhibitors of LPARs indicate that antagonism of receptors
within this pathway blocked or reversed fibrosis in the lung, liver, kidney and skin in rodents. Cell type-
specific gene targeting studies have showed that ATX plays a role in the development of lung fibrosis and
inflammatory arthritis.

ATX and LPA have alsc been implicated in tumor progression and metastasis. ATX may be
responsible for increased LPA levels in ascites and plasma of ovarian cancer patients since ATX converts
LPC to LPA. Increased levels of LPA, altered receptor expression and altered responses to LPA may
contribute to initiation, progression or outcome of ovarian cancer. LPA has also been linked to prostate,

breast, melanoma, head and neck, bowel, brain and thyroid cancers.
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LPA has been shown to promote tumor cell survival, proliferation, invasion and migration into
neighboring tissues, which can result in the formation of metastases. Additionally, LPA promotes
cytoskeletal remodeling that may enthance migratory and invasive properties of cells, which may
contribute to cancer metastasis. These biclogical and pathobiological processes of LPA are initiated
through the activation of G-protein coupled receptors.

Transcriptome analyses of more than 350 normal tissues and more than 1700 malignant tissues
demonstrate that ATX is expressed in a variety of carcinomas and sarcomas, underscoring the potential
contribution of LPA to metastatic disease.

Accordingly, when treating patients with diseases, such as cancer, lymphocyte homing, chronic
inflammation, neuropathic pain, fibrotic diseases, thrombosis, and cholestatic pruritus it is desirable to
lower LPA levels. This can be accomplished through inhibition of enzymes involved in LPA biosynthesis,
such as ATX.

Since ATX is expressed in tumors and affects tumor cell proliferation and invasion into
neighboring tissues both of which can lead to the formation of metastases, ATX is a target for anti-tumor
therapy. Moreover, in angiogenesis, ATX, taken with other anti-angiogenetic factors, brings about blood
vessel formation. Angiogenesis supplies tumors with nutrients during tumor growth. Therefare, inhibition
of angiogenesis is a target for anti-tumor therapy, leading to starvation of a tumor.

ATX has also been implicated in nerve injury-induced neuropathic pain. LPA biosynthesis,
through ATX, is the source of LPA for LPA1 receptor-mediated neuropathic pain. Therefore, targeted
inhibition of ATX-mediated LPA biosynthesis may represent a novel treatment to prevent nerve injury-
induced neuropathic pain.

Various publications refer to compounds that are capable of inhibiting ATX, including:
WO2013061297, W02012166415, US20120100592, W02012024620, W02011116867,
WQ2011017350, WO2011006569, WO2010115491, WO2010115491, W0O2010112124, WO2010112116,
WO02010063352, US20100015258, and W02009151644.

Accordingly, there remains a need for ATX inhibitors having the potential to reach the clinic and
obtain regulatory approval for use in the treatment and/or prophylaxis of physiological and/or
pathophysiological conditions, such as cancer, lymphocyte homing, chronic inflammation, neuropathic
pain, fibrotic diseases, thrombosis, and cholestatic pruritus which are caused, mediated and/or
propagated by increased LPA levels and/or the activation of ATX.

SUMMARY
The present invention includes certain substituted compounds described herein, their sals,
preparations thereof, pharmaceutical compositions and formulations thereof, and methods of treating
disease such as cancers therewith.
The present invention includes compounds of Formula | and pharmaceutically acceptable salts

thereof:
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wherein X' is selected from Cizaiky, C=0, NRS, or O, X? is selected from Ci2alky, €=0, NR3, or Q;
X3 is selected from Cy.zaiy, C=0, NR®, O or CR™R'"; R, R?, R R* R™ and R'" are each independently
optionally substituted; and m and n are each independently selected from 0, 1 or 2. Any of the above can
be further substituted. Compounds of Formula | inhibit ATX.

in some embodiments, compounds of the present invention are inhibitors of ATX. In some
embodiments, compounds of the present invention are selective inhibitors of ATX.

In some embodiments, the present invention includes a method for the treatment of at least one
of cancer, lymphocyte homing, chronic inflammation, neuropathic pain, fibrotic diseases, thrombosis, and
cholestatic pruritus comprising administering to a subject in need thereof a therapeutically effective
amount of a compound or salt of the compound of Formula | that binds to and inhibits ATX providing a
reduction in LPA levels.

Embodiments of the present invention include the compounds herein, pharmaceutically
acceptable salts thereof, any physical forms thereof including solvates and hydrates, preparation of the

compounds, intermediates, and pharmaceutical compositions and formulations thereof.

DETAILED DESCRIPTION

In some embodiments, the present invention concerns compounds and salts thereof of Formula I,
as shown below and defined herein,

A compound according to Formula I:

or a pharmaceutically acceptable salt thereof, wherein:

X' and X? are each independently selected from one or more of Cy_aky, C=0, NR? or O;

X* is independently selected from one or more of C+ iy, C=0, NR*, O, or CR"R"";

m and n are each independently selected from 0, 1 or 2;

R' is selected from Co.128lkyl—, Ca.1zcycloalkyl-Co.12alkyl—, Cs qsheterocycloalkyl—Cq.szalkyl—, aryl—
Co.1zalkyl—, aryl-Cs jocycloalkyl—, aryl-Cs.1;heterocycloalkyl—, heteroaryl-Cq.palkyl-, heteroaryl-Cs.
socycloalkyl—, or heteroaryl-Cs.1:heterocycloalkyl-, any of which is optionally substituted with one or more
independent G’ substituents;

R?is selected from Cg4 salkyl—, Ca.jzcycloalkyl—Co.1palkyl—, Cs.1;heterocycloalkyl—Co 1salkyl—, aryl-
Co-108lkyl—, aryl-Cs.1ocycloalkyl—, aryl-Cs q,heterocycioalkyl—, heteroaryl-Cq.1,alkyl—, heteroaryl-Cs.
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1o0ycloalkyl—, or heteroaryl—-C; ,heterocycioalkyl—, any of which is optionally substituted with one or more
independent G® substituents;

R* s selected from Co.1alkyl—, Ca.jcycloalkyl-Cq qaalkyl—, Ca.isheterocycloatkyl-Cq 1palkyl—, aryl—
Co.12atkyl—, aryl-Cj qocycloalkyl— aryl-Cs y;heterocycloalkyl~, heteroaryl-Cq 1palkyl—, heteroaryl-Cs.
12cycloalkyl—, or heteroaryl-Cs ssheterocycloalkyl—, any of which is optionally substituted with one or more
independent G* substituents;

R? and R™ are each independently a linear structure, or, R? and R* are taken {ogether with the
carbon atom to which they are attached to form a 3-12 membered saturated or unsaturated ring, wherein
said ring optionally includes one or more additional heteroatoms selected from O, N, or S(O)n1;

R is selected from Co.1zatkyl—, Cs.qpcycloalkyl-Cq qpalkyl-, Cy i2heterocycloalkyl—Cq alkyl—, aryl—
Co.q2alkyl—, aryi—C; jocycloalkyi—, aryl-Cj q,heterocycloalkyl—, heteroaryl—Cqg.qzalkyl—, heteroaryl-Ca.
1ocycloalkyl-, or heteroaryl—Cs i heterocycloalkyl—, any of which is optionally substituted with one or more
independent G substituents;

R* is selected from Co.12alkyl—, Cs.qscycloalkyl-Cy palkyl—, Cs.qsheterocycloalkyl-Cgq.s.alkyl-, aryl—
Co.12alkyl—, aryl-Cs.jocycloalkyl— aryl-C,.j;heterocycloalkyl—, heteroaryl-Cq joalkyl—, heteroaryl-Cs.
1z0ycloalkyl-, heteroaryl-Cs soheterocycloalkyl—, or pyridine-N-oxide, any of which is optionally substituted
with one or more independent G* substituents;

G' G* G* G° and G* are each independently selected from one or more of H, D, halo, —CN, -
CDs, ~OCD3, —0x0—, ~CF3, ~OCF3, —OCHF,, -NR®*R® —NO,, ~B(OH),, -PO(OR'?),, -PO(OR'*)R™, —
CONR'?0OH, ~Cg.qpalkyl, —Cy.10alkenyl, —C.1zalkynyl, Ca.1zcycloalkyl-Co.zalkyl—, Cs.ioheterocycloalkyl-Co.
12alkyl—, aryl-Cq..alkyl—, heteroaryl-Cg r,alkyl—, —OCq.1,alkyl, ~S(0)nR", —C(O)R'?, —C(O)NR"R", —
C(O)-C(O)NR'R™ —C(0)OR™, —C(0)-C(O)OR™, —OC(O)R™, -NR"C(0)R" -NR"*C(0)OR™, -
NR'?S(0),R"®, -(CR"R"*)C(0)R"™ —(CR"R'*)C(0)OR" «(CR"R™*)C(O)NR"’R™, -
(CR14R15)n1S(O)2NR12R13, —(CR14R15)MNR12R13, —(CR14R15)n1OR12, —(CR14R15)H1S(O)n2 R12, _
NR'®C(O)NR'?R" —-NR'®S(0),NR'’R"® or -NR'*S(O)NR'“R™, any of which is opticnally substituted with
one or more independent Q' substituents;

Q' is selected from H, D, halo, -CN, —CDj, —OCD3, —oxo—, —CF3, —OCF,, -OCHF,, -NO,, —
B(OH),, —-PO(OR"),, -PO(OR'")R"® NR"'R'®, ~CONR"OH, Cq.1zalkyl-, —Cy.1, alkenyl, —=C,_izalkynyl,
aryl-Cq.1salkyl, heteroaryl-Cq.jpalkyl—, Ca.scycloalkyl-Co.salkyl—, Csq2heterocycloalkyl-Co.qzalkyl—, aryl—
Co.1zcycloalkyl—, heteroary—Cs.j,cycloalkyl-, Cs 1pheterocycloalkyl-Cs qocycloalkyl—, Cs.qpcycloalkyl-Cs.
1ocycloalkyl—, Cypalkyl-Cs 1zheterocycloalkyl— Cs.qsheterocycloalkyl—-Ca.joheterocycloalkyl—, aryl-Cs.
12heterocycloalkyl—, heteroaryl—Cs.1;heterocycloalkyl-, —OCq.1,alkyl, ~C(O)-C(OJNR''R™®, -C(0)-
C(O)OR", =OC(O)R"", -NRC(O)R' —-NR'"$(0),R"®, ((CR"*R®);3C(O)R"", (CR"*R**);sC(O)OR", —
(CR19R20)HSC(O)NR17R1S, —(CR19R20)H38(O)2NR17R18, —(CR19R20)n3NR17R18, —(CR19R20)H3OR17, _
(CR"R?),55(0)nR"", ~NR?'C(O)NR'R™ -NR?'S(0),NR''R"® or -NR*'S(O)NR''R"®, any of which is
optionally substituted with one or more independent Q° substituents;

Q% is selected from one or more of H, D, halo, —CN, —oxo—, —=CDj, —OCD5, ~CF3, —OCF;,, —
OCHF,, -NO,, —B(OH),, —PO(OR¥),, -PO(OR*)R*® —CONR? OH, ~-CONR?’R®C,_;,alkyl-, ~C.1»
alkenyl, —C,.12 alkynyl, —=OCoq.12alkyl, aryl-Cq1.alkyl—, heteroaryl-Ce.1zalkyl-, Ca.zcycloalkyl—Co szalkyl—,
Ca.1oheterocycloalkyl—Cq.12alkyl—, aryl-Cg.12cycloalkyl—, heteroaryl-Cs 4 cycloalkyl—, Cs.q;heterocycloalkyl—
Caixcycloalkyl— Cs joeycloalkyl-Cs qacycloalkyl—, Coyalkyl-Ca isheterocycloalkyl—, Cs 1sheterocycloalkyl—
Cs.oheterocycloalkyl—, aryl—Cs.qj;heterocycloalkyl-, heteroaryi-Cs.sheterocycloalkyl—, —C(O)-

4
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C(OINRZ'R?®, —C.10alkyIC{OQ)ORY, —C(O)-C(OYORY, —OC(0)RY, -NR*'C(O)R?®, -NR*'C(O)OR®, ~
NR¥S(0),R?, ((CRPR™)sC(O)RY, -(CR®R¥),5C(0)OR¥, -(CR*R*)xC(OINR?'R*, —
(CR29R3D)nSS(O)2N R27R28, —(CR29R3O)H5NR27R28, —(CR29R30)H50R27, __(CRZS)R:’;O)nss(O)HSRZTy _
NR¥*C(O)NR?R®, -NR¥S(0),NR*'R? or -NR*S(O)NR*'R? substituents, any of which may be
optionally substituted;

R’ R® R™ R'" R' R™ R™ R™, and R" are each independently selected from one or more of
H, Ci.ealkyl—, Cagcycloalkyl-Cyealkyl, Cssheterocycloalkyl-Co.salkyl-, aryl—Co.salkyl—, aryl-Cs.
scycloalkyl—, aryl-C..sheterocycloalkyl-, heteroaryl-Cs galkyl—, heteroaryl-Cs.scycloalkyl- or heteroaryl—
Cssheterocycloalkyl—, any of which may be optionally substituted;

R R R' R® R?" R¥ R® R®, and R™ are each independently selected from H, Cyalkyl-,
Ca.gcycloalkyl-Cg salkyl—, C; sheterocycloalkyl—Cqy salkyl—~ aryl-Cosalkyl—, aryl-Csgcycloalkyl—, aryl-Ca.
sheterocycloalkyl—, heteroaryl-Cq ealkyl~, heteroaryl-Csscycloalkyl- or heteroaryi-Cssheterocycloalkyl—,
any of which may be optionally substituted,

—NR°R® and -NR'?R"® are each independently a linear structure, or, R® and R, or R" and R",
respectively, are taken together with the nitrogen atom to which they are attached to form a 3-12
membered saturated or unsaturated ring, wherein said ring optionally includes one or more additional
heteroatoms selected from O, N, or S(O)2;

—CR"™R" and —CR™R" are each independently a linear structure, or, R and R"', or R** and R"
respectively, are taken together with the carbon atom to which they are attached to form a 3-12
membered saturated or unsaturated ring, wherein said ring optionally includes one or more heteroatoms
selected from O, N, or S(O)ns;

—CR"R® is a linear structure, or, R" and R® are taken together with the carbon atom to which
they are attached to form a 3-12 membered saturated or unsaturated ring, wherein said ring optionally
includes one or more additional heteroatoms selected from O, N, or S(O)qa;

—NR'R™® s a linear structure, or, R" and R'® are taken together with the nitrogen atom to which
they are attached to form a 3-12 membered saturated or unsaturated ring, wherein said ring optionally
includes one or more additional heteroatoms selected from O, N, or S(O),.s;

_CR*R¥ s a linear structure, or, R*® and R* are taken together with the carbon atom to which
they are attached to form a 3-12 membered saturated or unsaturated ring, wherein said ring optionally
includes one or more additional heteroatoms selected from O, N, or S(O)me;

—NR¥R?% is a linear structure, or, R? and R* are taken together with the nitrogen atom to which
they are attached to form a 3-12 membered saturated or unsaturated ring, wherein said ring optionally
includes one or more additional heteroatoms selected from O, N, or S(O)y7;

wherein m1, m2, m3, m4, m5, m&, m7, n1, n2, n3, n4, n5 and n6 are each independently
selected from O, 1 or 2;

or a pharmaceutically acceptable salt, solvate or a prodrug thereof.

In some embodiments of Formula I:

R is selected from one of Ca.scycloalkyl~Cgqgalkyl—, Cs gheterocycloalkyl-Cg galkyl—, aryl-Co.
salkyl-, or heteroaryl-Cgqgalkyl—;

G'is selected from one of H, halo, -CN, —oxo~, =CF3, ~OCF3, ~OCHF,, -NR°R®, -NO;, -OCq.
salkyl, =S(0)R™, ~B(OH),, =Cq.salkyl, —C galkenyl, ~C salkynyl, C5gcycloalkyl-Cqsalkyl—Cs.
gheterocycloalkyl-Co.salkyl—, aryl-Cosalkyl—, or heteroaryl-Cg salkyl—.

5
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In some embodiments of Formula |

G’ is selected from 0 to 3 of H, halo, —-CN, —oxo—, ~CF3, ~OCF3, -OCHF,, ~NR°R®, ~NO,, ~OC,.
salkyt, —=S(0);R "2, —=B(OH),, —C.salkyl, —Ca.salkenyl, —Cs galkynyl, Cs scycloalkyl—Co.salkyl—,Cs.
sheterocycloalkyl-Cysalkyl—, aryl-Cgsalkyl—, or heteroaryl-Cg_salkyl—.

In some embodiments of Formula |:

R? is selected from Cysalkyl-, Cagcycloatkyl-Cq qalkyl—, or C;sheterocycloalkyl-Co salkyl—

R* is Cg.salkyl—;

G? is selected from one or more of H, halo, -CN, =CD3, —OCD3, —CF5, —OCF3, -OCHF», or —-OC,.
galkyl

R? and R® are each independently a linear structure, or, R” and R* are taken together with the
carbon atom to which they are attached to form a 3-12 membered saturated or unsaturated ring, wherein
said ring optionally includes one or more additional heteroatoms selected from O, or N.

In some embodiments of Formula |

G? is selected from 0 to 3 of H, halo, -CN, =CDs;, -OCD3, —CF3, —OCF3, ~OCHF,, or —-OCysalkyl.

In some embodiments of Formula I:

R* is selected from Cgsalkyl—, Cs.acycloalkyl—Cqsalkyl—, or C; gheterocycloalkyl-Cosalkyl;

G is selected from one or more of H, D, halo, ~CN, —CD;, —-OCDs, —oxo—, —CF5, ~OCF3, —
OCHF,, -NR°R® —C,alkyl, ~Cs.galkenyl, —C. galkynyl, ~OCqsalkyl, ~S(0)1R"%, ~C(O)R", —C(O)NR'’R"?,
or -C(O)OR™

In some embodiments of Formula I:

G® is selected from 0 to 3 of H, D, halo, -CN, —CD;, —-OCDj3, —oxo—, —CF3, -OCF3, ~OCHF,, —
NR°R®, —Cq.salkyl, —~C.galkenyl, ~Cy.galkynyl, ~OCq.zalkyl, —S(0)yR'?, =C(O)R"?, =C(O)NR'*R", or —
C(O)OR™.

In some embodiments of Formula I

R*is selected from Co.salkyl—, Csscycloalkyl=Cs salkyl—, Ca.sheterocycloalkyl-Cqsalkyl—, aryl-Cq
galkyl-, heteroaryl-Cg salkyl—, heteroaryl-Cs scycloalkyl—, heteroaryl-C; sheterocycloalkyl—, or pyridine-N-
oxide;

G* is selected from one or more of H, D, halo, =CN, ~CD,, —OCDj, —oxo—, —CF5, —OCF5, —
OCHF,, -NR°R®, =NO,, —B(OH)., -CONR'?0OH, —C_salkyl, Cs.scycloalkyl-Cqsalkyl—, Cssheterocycloalkyl-
Co.salkyl—, aryl-Cysalkyl—, heteroaryl—Cy.salkyl-, ~OCqsalkyl, ~S(0)n:R"?, ~C(O)R"?, ~C(O)NR"*R"®, —
C(O)-C(OINR™R® —C(O)OR'?, ~C(0)-C(O)OR™, -OC(O)R™, -NR"*C(O)R"®, -NR™*C(0)OR", ~
(CR14R15)C(O)R13, —(CR14R15)mS(O)ZNR12R13, —(CRMRﬁ)mNRuRB, —(CR14R15)n1OR12, _
(CR™R"®),1S(0)n2 R, or -NR'®C(O)NR"?R"®,

In some embodiments of Formula [

G* is selected from 0 to 3 of H, D, halo, -CN, —CDs, —=OCD3, ~0x0—, —CF3, ~OCF3, —OCHF,, —
NR°R®, =NO,, —B(OH),, -CONR'?0H, ~Cq.zalkyl, C3scycloalkyl-Cqsalkyl—, Csgheterocycloalkyl-Cg galkyl-
, aryl-Cy.calkyl-, heteroaryl-Cqgalkyl—, ~OCq.salkyl, —~S(0)nR"?, ~C(O)R™, ~C(O)NR'?R™, ~C(0)-
C(O)NR'?R"®, —C(0)OR"? —C(0)-C(O)OR™ -OC(O)R™, -NR"*C(0)R"®, -NR™C(0)OR", —
(CR14R15)C(O)R13, —(CR14R15)MS(O)2NR12R13, —(CRMRH)MNRQRG, —(CR14R15)n1OR12, _
(CR™R"),,S(0).: R™, or -NR"®C(O)NR'*R™.

In some embodiments of Formula I:
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Q' is selected from H, D, halo, -CN, —CD3, —OCDa, —oxo—, —CF3, =OCF3, “OCHF,, NR''R"®, Cq_
galkyl—, aryi-Cq.galkyl-, heteroaryl-Cqy galkyl-, Cs.scycloalkyl-Cq salkyl-, Csgheterocycioalkyl—Co.galkyl-,
aryl—Cqscycloalkyl—, heteroaryl-Cs, gcycloalkyl-, Cssheterocycloalkyl-Cs scycloalkyl—, Csscycloalkyl—Ca.
scycloalkyl—, Cigalkyl—Csgheterocycloalkyl—, Csgheterocycloalkyl-Cagheterocycloalkyl—, aryl-Cs.
sheterocycloalkyl—, heteroaryl-C, sheterocycloalkyl—, —QCqsalkyl, —C(O)-C(O)N R'R"™, -C(0)-C(O)OR",
—OC(O)R"", —=NRYC(O)R"®, -NR""S(0),R"®, (CR"*R**),sC(O)R"", (CR"*R*),3C(O)OR"", —
(CRwRZO)ngC(O)NR”Rm, _(CR1QRZO)I138(())2NR17R18Y —(CR19R20)n3NR17R18, —(CR19R20)n30R17, _
(CR™R™),55(0)uR ", -NR?'C(O)NR"'R™®, -NR*'S(0),NR'"R™, or ~NR?'S(O)NR''R"™.

In some embodiments of Formula I:

R' is selected from one of Csecycloalkyl-Cosalkyl-, Casheterocycloalkyl-Cq galkyl—, aryl-Cq.
salkyl—, or heteroaryl-Cg.galkyl—;

G'is selected from one of H, halo, ~CN, —oxo—, =CF3, —OCF3, ~OCHF,, -NR°R®, =NO», ~OCq.
galkyl, =S(0)nR"?, —B(OH),, —Cq.salkyl, —Csqalkenyl, —=C, salkynyl, Csscycloalkyl-Cegalkyl—,Ca.
gheterocycloalkyl-Co salkyl—, aryl—Cysalkyl—, or heteroaryl-Cosalkyl—.

In some embodiments of Formula I:

G’ is selected from 0 to 2 of H, halo, -CN, —oxo—, —CF5, ~OCF3, —OCHF,, -NR°R®, -NO,, -OCo.
salkyl, =S(0)mR'% —B(OH),, —Cq.salkyl, —C, salkenyl, —Cy.salkynyl, Csscycloalkyl-Ce.salkyl—,Cy.
sheterocycioalkyl-Co salkyl—, aryl-Coealkyl—, or heteroaryl-Cosalkyl—

In some embodiments of Formula I

R?is selected from Cg.salkyl—, Csecycloalkyl-Co.salkyl—, or Cs gheterocycloalkyl-Cq galkyl-;

R**is Cosalkyl—;

G?is selected from one or more of H, halo, —=CN, —=CDs, ~OCD;, —CF3, ~OCF3, ~OCHF,, or —OCy.
salkyl;

R? and R* are each independently a linear structure, or, R? and R™ are taken together with the
carbon atom to which they are attached to form a 3-12 membered saturated or unsaturated ring, wherein
said ring optionally includes one or more additional heteroatoms selected from O, or N.

In some embodiments of Formula |:

R? and R? are each independently a linear structure, or, R’ and R* are taken together with the
carbon atom to which they are attached to form a 4-6 membered saturated or unsaturated ring, wherein
said ring optionally includes one or more additional heteroatoms selected from Q, or N.

In some embodiments of Formula [:

G?is selected from 0 to 2 of H, halo, —CN, —CDa, ~OCDs;, —-CF3, —OCF3, ~OCHF;, or —OCgsalkyl.

In some embadiments of Formula I:

R® is selected from Cosalkyl—, Csscycloalkyl-Coyealkyl—, or Csgheterocycloalkyl-Co.salkyl—;

G is selected from one or more of H, D, halo, -CN, =CD3, —OCDa, —oxo—, —CF3, ~OCF3, —
OCHF,, -NR°R®, —Cy.calkyl, —Cp.salkenyl, —Co.salkynyl, —OCqealkyl, ~S(O)uR'?, ~C(O)R"?, ~C(O)NR"’R™,
or -C(0)OR™

In some embodiments of Fermula I:

G%is selected from 0 to 2 of H, D, halo, -CN, —CD3, ~OCDs, —oxo—, —CF3, —OCFa, ~OCHF,, —
NR®R®, —Co.calkyl, —Cy.salkenyl, —C.calkynyl, ~OCq salkyl, —=S(0)nR'%, ~C(O)R"?, ~C(O)NR'?R"™, or —
C(O)OR™

In some embodiments of Formula I:
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R* is selected from Cosalkyl—, Csscycloalkyl-Cosalkyl—, Csgheterocycloalkyl-Cqsalkyl—, aryl—Co.
salkyl—, heteroaryl-Cygsalkyl-, heteroaryl-C; scycloalkyl—, heteroaryl-C; gheterocycloalkyl—, or pyridine-N-
oxide:

G* is selected from one or more of H, D, halo, ~CN, —=CD;, —OCDs, —oxo—, —CF3, ~OCF, —
OCHF;, -NR°R®, -NO,, ~B(OH),, -CONR'?OH, —Cq.salkyl, C; scycloalkyl-Cq salkyl—, Cssheterocycloalkyl-
Cocalkyl—, aryl-Cgalkyl—, heteroaryl-Cq.galkyl—, ~OCqealkyl, =S(O)niR'?, ~C(O)R"?, ~C(O)NR*R '™, —
C(0)-C{O)NR™R™ —C(0)OR'?, —C(0)-C(Q)OR"™ —OC(O)R" -NR"C(O)R"®, -NR"*C(O)OR"®, —
(CR14R15)C(O)R13, —(CRMRw)mS(O)QNRme, —(CR14R15)H1NR12R13, —(CRMR15)n1OR12, _
(CR™R"),1S(0)n2 R', of —-NR'®C{O)NR"*R™.

In some embodiments of Formula I

G* is selected from 0 to 2 of H, D, halo, =CN, =CD3, —OCDj,, —oxo—, —CF;, -OCF3, ~OCHF,, —
NR°R®, —=NO,, ~B(OH),, ~=CONR'?0OH, —Cqealky!, Cs.ecycloalkyl~Cosalkyl—, Csgheterocycloalkyl-Cosalkyl-
, aryl-Cggalkyl—, heteroaryl-Co.salkyl—, ~OCq.salkyl, =S(0)R"?, ~C(O)R"*, —-C(O)NR"*R"®, —C(O)-
C(O)NR™R™ —C(0)OR", —-C(0)-C(O)OR'?, ~OC(0)R'?, -NR™C(0)R™, -NR*C(0)OR", -
(CRMRﬁ)C(O)Rw, —(CRMRTS)MS(O)ZNRQRB, —(CR14R15)n1NR12R13, -—(CRMRH)MORQ, _
(CR™R™),,8(0)2R"?, or -NR'°C(O)NR™R™.

In some embodiments of Formula |:

Q' is selected from H, D, halo, =CN, =CDs, =OCDs, —oxo—, —CF3, —OCF3, ~OCHF,, NR''R™, C,.
salkyl—, aryl-Cqsalkyl—, heteroaryl-Cq galkyl-, Cs.scycloalkyl-Cysalkyl, Csgheterocycloalkyl-Cggalkyl—,
aryl-Cyscycloalkyl—, heteroaryl-C; ¢cycloalkyl—, Casheterocycloalkyl-Cqscycloalkyl—, Csecycloalky—Cs.
scycloalkyl—, Cqgalkyl—Csgheterocycloalkyl—, Cssheterocycloalkyl-Cqgheterocycloalkyl— aryi—Cs.
sheterocycloalkyl—, heteroaryl-C gheterocycioalkyl-, ~OCq.ealkyl, ~C(0)-C(O)NR'R"™®, ~C(0)-C(0)OR",
—0C(0)R", -NR'"C(O)R"®, -NR""S(0);R"®, (CRR®);sC(O)R"", «(CR"’R*®)sC(0)OR", —
(CR1QR20)n3C(O)NRW7R18, —(CR19R20)n38(O)2NR17R18, —(CR19R20)n3NR17R18, —(CR’ngo)n;gOR”, _
(CR"®R™),55(0)naR"7, =NR?'C(O)NR''R"®, -NR?'S(0),NR""R"™, or -NR*'S(O)NR''R".

In some embodiments of Formula I:

R? is selected from methyl, ethyl, propyl, isopropyl, or one of the following groups:

TYYYS
LYY

and R% is selected H, methyl, ethyl, propyl, isopropyl; or
R? and R are taken together with the carbon atom to which they are attached to form one of the

following groups:
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v OO0
QQQOQO
QQG

In some embodiments of Formuta I

R' is setected from one of Cecycloalkyl-Cgsalkyl—, Cgheterocycloalkyl-Cgealkyl—, 6-membered-
aryl-Cy salkyl—, or 6-membered-heteroaryl-Cg.salkyl-,

wherein the 4-position of R is hydrogen, and wherein R' is optionally substituted by one or more
G' substituents at the 2, 3, 5 and 6 positions.

In some embodiments of Formula |:

—NR°R® and -NR"’R™ are each independently a linear structure, or, R® and R®, or R'* and R",
respectively, are taken together with the nitrogen atom to which they are attached to form a 4-8
membered saturated or unsaturated ring, wherein said ring optionally includes one or more additional
heteroatoms selected from O, N, or S{O)mz;

—CR™R'" and ~CR"R'® are each independently a linear structure, or, R' and R"", or R" and R"
respectively, are taken together with the carbon atom to which they are attached to form a 4-8 membered
saturated or unsaturated ring, wherein said ring optionally includes one or more heteroatoms selected
from O, N, or S(O)ma;

—CR™R? s a linear structure, or, R' and R® are taken together with the carbon atom to which
they are attached to form a 4-8 membered saturated or unsaturated ring, wherein said ring optionally
includes one or more additional heteroatoms selected from O, N, or S(O)yg;

—NR'"R"® is a linear structure, or, R" and R'® are taken together with the nitrogen atom to which
they are attached to form a 4-8 membered saturated or unsaturated ring, wherein said ring optionally
includes one or more additional heteroatoms selected from O, N, or S(O)ms;

—CR*R¥ i3 a linear structure, or, R% and R™ are taken together with the carbon atom to which
they are attached to form a 4-8 membered saturated or unsaturated ring, wherein said ring optionally
includes one or more additicnal heteroatoms selected from O, N, or S(O)ye;

-NR”R? ig a linear structure, or, R? and R* are taken together with the nitrogen atom to which
they are aitached to form a 4-8 membered saturated or unsaturated ring, wherein said ring optionally
includes one or more additional heteroatoms selected from O, N, or S(O).7;

wherein m2, m3, m4, m5, m6, and m7 are each independently selected from 0, 1 or 2.

In some embodiments of Formula 1, compounds of the present invention are a subgenus of

Formula |, having the Formula la:
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R3
0 /
N
\x3
O Rr2 R n
JJ\ g N \
1R HAH/ Rll
m
O
la

wherein X is selected from C=0, or CR"R"".

In some embodiments of Formula la, R? is hydrogen. In other embodiments of Formula la, R?is
Cy.ppalkyl—, Csqscycloalkyl— or Gy yzheteroalkyl any of which is optionally substituted with one or more
independent G substituents (e.g., methyl, ethyl, iso-propyl, sec-buty!, cyclopropyl, cyclobutyl, cyclopentyl,
or cyclohexyl). In certain embodiments of Formula la, R' is aryl or heteroaryl, any of which is optionally
substituted with one or more independent G' substituents. In other embodiments, of Formula la, R' is
aryl. In certain embodiments of Formula la, the 4-position of said aryl is H, and wherein the 2, 3, 5and 6
positions of said aryl are optionally substituted by one or more G' substituents. In some embodiments of
Formula la, said 2, 3, 5, and 6 positions are optionally substituted with halo (e.g., fluoro, chloro, bromo),
Ciealkyl (e.g., methyl, ethyl, CF3), Cygheteroalkyl (e.g., methoxy, triflucromethoxy), or Csgcycloalkyl (e.g.,
cyclopropyl). In some embodiments, R is 3-methyl-phenyl, 3-methyl-4-fluoro-phenyl, 2-fluoro-5-ethyl-
phenyl, 2-fluoro-5-trifluoromethyl-phenyl, 3-fluoro-5-methyl-phenyl, 2-fluoro-5-cyclopropyl-phenyl, 2-
fluoro-5-chloro-phenyl, 3,5-dichloro-phenyl, 2-fluoro-5-methyl-phenyl, 3-chloro-5-trifluoromethyl-phenyl, 2-
fluoro-5-trifluromethoxy-phenyt, 2-fluoro-5-diflucromethoxy-phenyl, 3-fluoro-5-ethyl-phenyl, 3-cyclopropyl,
3-ethyl-phenyl, 2-fluoro-3-methyl-phenyl, or 2-fluoro-5-methoxy-phenyl.

In other embodiments of Formula la, R%is Ciq2alkyl or Cyiohetercalkyl. In certain embodiments

M PN
of Formula la, R* is Cy.1palkyl (e.g., methyl, /w or " CN ). In other embodiments of Formula la,

CHs Qg CHs
/\/N\ VNN
R®is Cy.1zheteroalkyl (e.g. i CHs or ™ o

In some embodiments of Formula I3, R*is Ci1zalkyl (e.g., iso-butyl), C;gcycloalkyl (e.g.,
cyclopenty! or cyclohexyl), aryl (e.g., phenyl, 4-methoxy-phenyl, 3-flucro-4-methoxy-phenyl, 4-cyanc-
phenyl, 3-cyano-phenyl, 3-methoxy-phenyl, 4-trifluoromethoxy-phenyl, 3-chloro-phenyl, 3-bromo-phenyl,
4-deutero-phenyl, 4-triflucromethyl-phenyl, 4-carboxy-phenyl, 4-chloro-phenyl, 4-fluoro-phenyl, 4-methyl-
phenyl, 3,4-dichloro-phenyl, 4-ethoxy-phenyl, 4-trideuteromethoxy-phenyl, 4-carboxymethyl-phenyl, 4-
(oxetan-3-ylmethoxy)-phenyl, 4-(2-hydroxyethoxy)-phenyl, 4-boronic acid-phenyl, 3-methoxy-4-carboxy-
phenyl, 3-chloro-4-carboxy-phenyl, 4-carboxamide-phenyl, 4-oxyacetic acid-phenyl, 4-oxyacetamide-
phenyl, 4-cyanomethyl-phenyl, 4-(2-dimethylamino-ethoxy)-phenyl, 4-acetamido-phenyl, 4-methyl-
sulfnamide-phenyl, 4-methylcarbamate-phenyl, benzo[d][1,3]-dioxol-5-yl, 2-chloro-phenyl, 4-
methylsulfonyl-phenyl, 3-methyl-1-(3-methyl-2-oxo-2,3-dihydrobenzo[d]oxazol-5-yl, 4-(oxetan-3-ylamino)-
phenyl, 4-(1H-1,2 4-triazol-3-yl)-phenyl, 4-(2H-tetrazol-5-yl)-phenyl) heteroaryl (e.g. 4-pyridyl, 1-methyl-
1H-indazol-5-yl, 2-methyl-2H-indazoyl-5-yl, 1-imidazo[1,2a]pyridine-6-yl, 3-methylimidazo[1,5a]pyridine-6-
yl, 1H-pyrrolof2,3b]pyridine-5-yl, 3,4-dihydro-2H-benzo[b]{1,4]oxazin-7-yl, 1-methyl-6-ox0-1,6-
dihydropyridin-3-yl, 5-benzofuranyl, 2-oxo-2,3-dihydrobenzo[d]oxazol-6-yl, 1H-benzo[d][1,2, 3]triazcl-5-yl,
1H-indazoyl-5-yl, 1H-indol-5-y!, 3-pyridyl) aryl-C.salkyl (e.g., 4-cyanobenzyl, benzyl, 4-fluorobenzyl, 4-

10



10

15

20

25

30

35

WO 2015/154023 PCT/US2015/024338

methoxybenzyl, 4-chlorobenzyl, 3-cyano-benzyl, 3-chloro-benzyl, 2-fluoro-5-methoxy-benzyl, 2-fluoro-4-
methoxy-benzyl, 2-chloro-4-methoxy-benzyl), heteroaryl-C, salkyl (e.g., (2,3-dihydrobenzo[b][1,4]dioxin-6-
yh-methyl, (6-methoxypyridin-3-yl)-methyl, (quinoxalin-6-yl)-methyl, (3-methyl-2-0x0-2,3-
dihydrobenzo[d]oxazol-5-yl}-methyl, (pyrimidin-2-yl}-methyl, (2-methylbenzo[d]oxazoi-5-yl}-methyl), or C,.
12heterocycloalkyl (e.g., 1-methyl-6-oxo-1,6-dihydropyridin-3-yl) any of which is optionally substituted with
one or more independent Q' substituents.

In some embodiments of Formula |a, X% is C=0. In other embodiments of Formula la, Xis
CR'R" wherein R" is hydrogen and R"" is hydrogen or methyl.

In some embodiments of Formuia |, compounds of the present invention are a subgenus of

Formula |, having the Formula Ih:

Q /
N\
X3
Q 2 Q2 n e
G! R R N\
" N

N R

H m

wherein X° is selected from C=0, or CR'"R",

In some embodiments of Formula I:

the 4-position of the phenyl ring in Formula th is H, and wherein the 2, 3, 5 and 6 positions of the
phenyl ring in Formula |h are optionally substituted by one or more G' substituents.

In some embodiments of Formula I

R® is selected from methyl, ethyl, propyl, isopropyl, —(CHy)s.a-cyclopropyl, Ca.scycloalkyl, =(CHa):.
3CN, —(CH,);3C(O)OH, or —(CH,)+.2S(0);Me.

In some embodiments of Formula I:

X' is selected from Ci-2aiy oF C=0;

X2 is selected from C1-2alkyl, NR3, or O;

X% is selected from C=0 or CR'R™":

R' and R'" are each independently equal to H or C_galkyl;

m and n are each equal to 1.

In some embodiments, the compounds of Formula | are inhibitors of ATX.

In some embodiments, the compound of Formula | is any one of the compounds described herein
(e.g., any one of the compounds described in Examples 1 to 246)

In some embodiments, the present invention includes a pharmaceutical composition comprising
the campound or salt of any one of the compounds of Formula |, formulated with or without one or more
pharmaceutical carriers.

In some embodiments, the present invention includes a method for the treatment of at least one
of cancer, lymphocyte homing, chronic inflammation, neuropathic pain, fibrotic diseases, thrombosis, and
cholestatic pruritus mediated at least in part by ATX comprising administering to a subject in need thereof
a therapeutically effective amount of a compound or salt of the compound of Formula 1.

In some embodiments, the present invention includes a method for the treatment of at least one
of cancer, lymphocyte homing, chronic inflammation, neuropathic pain, fibrotic diseases, thrombosis, and

cholestatic pruritus comprising administering to a subject in need thereof a therapeutically effective
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amount of a compound or salt of the compound of Formula | that binds to and inhibits ATX providing a
reduction in LPA levels.

In some embodiments, the present invention includes a method of treating fibrosis, inflammation,
cancer, angiogenesis, or pain in a mammal comprising administering a therapeutically effective amount of
a compound according to Formula |, or a pharmaceutically acceptable salt thereof, to the mammal in
need thereof.

In some embodiments, the present invention includes a method of treating lung fibrosis, asthma,
chronic obstructive pulmonary disease (COPD)}, renal fibrosis, acute kidney injury, chronic kidney
disease, liver fibrosis, skin fibrosis, ﬁbrbsis of the gut, breast cancer, pancreatic cancer, ovarian cancer,
prostate cancer, glioblastoma, bone cancer, colon cancer, bowel cancer, head and neck cancer,
melanoma, multiple myeloma, chronic lymphocytic leukemia, B cell lymphoma, T cell ymphoma, cancer
pain, tumor metastasis, transplant organ rejection, scleroderma, ocular fibrosis, age related macuiar
degeneration (AMD), diabetic retinopathy, collagen vascular disease, atherosclerosis, Raynaud's
phenomenom, rheumatoid arthritis, osteoarthritis or neuropathic pain in a mammal comprising
administering a therapeutically effective amount of a compound according Formula |, or a
pharmaceutically acceptable salt thereof, to the mammal in need thereof.

In some embodiments, the present invention further includes administering to the mammal one or
more additional therapeutically active agents selected from: corticosteroids, immunosuppressants,
analgesics, anti-cancer agents, anti-inflammatories, non-steroidal anti-inflammatories, dual
cyclooxygenase-1 and -2 inhibitors, cyclooxygenase-2 selective inhibitors, TNFa blockers, kinase
inhibitors, chemokine receptor antagonists, bronchodilators, leukotriene receptor antagonists, leukotriene
formation inhibitors, prostaglandin receptor antagonists, prostaglandin formation inhibitors,
monoacylglycerol kinase inhibitors, phospholipase A1 inhibitors, phosphalipase A2 inhibitors,
lysophosphalipase D (lysoPLD) inhibitors, autotaxin inhibitors, and LPA receptor antagonists.

In some embodiments of Formula i, compounds are present as a material in substantially pure
form.

In some embodiments of Formula |, compounds are selected from any one of the Examples
herein or a pharmaceutically acceptable salt thereof.

Each variable definition above includes any subset thereof and the compounds of Formula |
include any combination of such variables or variable subsets. ’

The present invention includes the compounds and salts thereof, their physical forms, preparation
of the compounds, useful intermediates, and pharmaceutical compositions and formulations thereof.

The compounds of the present invention and the term “compound” in the claims include any
pharmaceutically acceptable salts or solvates, and any amorphous or crystal forms, or tautomers,
whether or not specifically recited in context.

The present invention includes all isomers of the compounds. Compounds may have one or more
asymmetric carbon atoms can exist as two or more sterecisomers. Where a compound of the invention
contains an alkenyl or alkenylene group, geometric cis/trans (or Z/E) isomers are possible. Where the
compound contains, for example, a keto or oxime group or an aromatic moiety, tautomeric isomerism
(‘tautomerism’) can occur. A single compound may exhibit more than one type of isomerism.

The present invention includes any sterecisomers, even if not specifically shown, individually as
well as mixtures, geometric isomers, and pharmaceutically acceptable salts thereof. Where a compound
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or stereocenter is described or shown without definitive stereochemistry, it is to be taken to embrace all
possible individual isomers, configurations, and mixtures thereaf. Thus, a material sample containing a
mixture of sterecisomers would be embraced by a recitation of either of the sterecisomers or a recitation
without definitive stereochemistry. Also contemplated are any cis/trans isomers or tautomers of the
compounds described.

The present invention includes all sterecisomers, geometric isomers and tautomeric forms of the
inventive compounds, including compounds exhibiting more than one type of isomerism, and mixtures of
one or more thereof. When a tautomer of the compound of Formula | exists, the compound of Formula |
of the present invention includes any possible tautomers and pharmaceutically acceptable salts thereof,
and mixtures thereof, except where specifically stated otherwise.

In an embodiment, a compeound accerding to Formula | and above embodiments is provided,

wherein the compound of Formula | is represented by the compound of Formula la;

R3
0
N

\X3

(o] 2 28 n 7/

R//'/ R N
/“\ > N |
RN R*
H m
o)
la

wherein R1, Rz, RQE, R3, R4, X3, m and n are as previously described for a compound of Formula |.
In an embodiment, a compound according to Formula | and above embodiments is provided,

wherein the compound of Formula | is represented by the compound of Formula Ib:

R3

0 /

N R0
R11
/['O'I\ R///’, R " N>L
=, N \
1R N/<[( R4
H m
O

b
wherein R', R?, R* R®, R* R'®, R", m and n are as previously described for a compound of

N

Formula I.
In an embodiment, a compound according to Formula | and above embodiments is provided,

wherein the compound of Formula | is represented by the compound of Formula lc:

X ——X?
\
x3
n /
[\\‘{
m (CHy)egg

~,

G4
e
wherein R', R R? X' =X* G* m and n are as previously described for a compound of Formula

| and wherein E99 is equal to 0, 1, 2, or 3.
13
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in an embodiment, a compound according to Formula | and above embodiments is provided,

wherein the compound of Formula | is represented by the compound of Formuia Id:

RS

Q /
N

=
N
1y

m

Id
5 wherein R', R% R, R® R* m and n are as previously described for a compound of Formula |.

In an embodiment, a compound according to Formula | and above embodiments is provided,
wherein the compound of Formula | is represented by the compound of Formula le:
1—X2

X \ .

X

o RZ R2e n J
Z N
R N m (CH2)ees
o]

z4 z

le
10 wherein R', R% R%, X' - X®, G* m and n are as previously described for a compound of Formula
I, wherein Y'=Y* and Z'-7° are each independently selected from one or more of Cgalkyl, O, N or S and
wherein E99 is equal to 0, 1, 2, or 3.
In an embodiment, a compound according to Formula | and above embodiments is provided,

wherein the compound of Formula | is represented by the compound of Formula If:

Q R2 R2
/l'L > N
R N
H
[e]

15 Nt
If
wherein R', R% R*® R® G* m and n are as previously described for a compound of Formula |,

wherein Y'=Y* and Z'-z° are each independently selected from one or more of Coalkyl, O, N or S and
wherein E99 is equalto 0, 1, 2, or 3.
20 In an embodiment, a compound according to Formula | and above embodiments is provided,

wherein the compound of Formula | is represented by the compound of Formula lg:

14
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o]
N R
N R
0 RZ R(S n
% N
1 g N
R [‘1 m (CHalegg
o] 2z
N7
z zt
S N
P
[N,
¥
Ig

wherein R', R%, R? R® R'" R", G* m and n are as previously described for a compound of
Formula |, wherein Y'-v* and Z'-Z° are each independently selected from one or more of Cq.palkyl, O, N
5 or S and wherein E99 isequal t0 0, 1, 2, or 3.
In an embodiment, a compound according to Formula | and above embodiments is provided,

wherein the compound of Formula | is represented by the compound of Formula Ih:

G! R2 R Cﬂ\:
Ih

10 wherein R?, R%, R® R* X°, G", m and n are as previously described for a compound of Formula |.
In an embodiment, a compound according to Formula | and above embodiments is provided,

wherein the compound of Formula | is represented by the compound of Formula li:

R“’
R/ R?a R“

15 wherein RQ, Rza, R3, R* , Rm, R”, G1‘ m and n are as previously described for a compound of
Formula I.
In an embodiment, a compound according to Formula | and above embodiments is provided,

wherein the compound of Formula | is represented by the compound of Formula Ij:

XZ
X1
AN
X3
0 R2 R2= n Vi
Gl % N
N \
N
H m (CHz)ege
(@)
~at
20 J
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wherein R?, R? X' = X G', G* m and n are as previously described for a compound of Formula
| and wherein ES9is equal to 0, 1, 2, or 3.
In an embodiment, a compound according to Formula | and above embodiments is provided,

wherein the compound of Formula | is represented by the compound of Formula Ik:

>¢

5
Ik
wherein R?, R?®, R®, R*, G', m and n are as previously described for a compound of Formula I.
In an embodiment, a compound according to Formula | and above embodiments is provided,
wherein the compound of Formula | is represented by the compound of Formula Ik
X1/X
] r
G! 2
(CH2)E99
z" g8
i |1
L /Z\Y
P
v4\ A2
10 v
It
wherein RZ, Rza, X' - XS, G1, G4, m and n are as previously described for a compound of Formula
|, wherein Y'=Y* and Z'-Z® are each independently selected from one or more of Cq,alkyl, O, N or S and
wherein E99 is equal 0 0, 1, 2, or 3.
16 In an embodiment, a compound according to Formula | and above embodiments is provided,

wherein the compound of Formula | is represented by the compound of Formula Im:

R3
Q /
N
O RZ R23 n >§O
G! % N
N \
ﬁ m (CH2)Eee
Zﬁ
© z* \ze
7 z
\Zz/ \Y1
|
Yd YZ
\\'3/
Im

wherein R?, R® R® G', G*, mand n are as previously described for a compound of Formula |,
20  wherein Y'-Y* and Z'--Z° are each independently selected from one or more of Co.alkyl, O, N or S and

wherein EQ9 is equalto 0, 1, 2, or 3.
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In an embodiment, a compound according to Formula | and above embodiments is provided,

wherein the compound of Formula | is represented by the compound of Formula In:

R3
° N/ R'®
1
0 R R® R
N %, N
N \
INI m (CHa)egs
0] 5
24 \Zs
= z!
\Zz/ \yl
| 1
-4 2
Y‘\ 3/‘{

in
wherein R?, R® R® R™ R, G', G* m and n are as previously described for a compound of
Formula I, wherein Y'=Y* and Z'-Z° are each independently selected from one or more of Co.alkyl, O, N
orS and E9Qisequaltc 0, 1, 2, or 3.
In an embodiment, a compound according to Formula | and above embodiments is provided,

wherein the compound of Formula | is represented by the compound of Formula lo:

RB
0 /
N
\X3
1 (o] 2 R2a n S
G R///’ R N\
e N
N R
H m
o]
H
la

wherein R2, Rza: R3, R“, X3, G1, m and n are as previously described for a compound of Formula |
The present invention includes the compounds, intermediates, examples and synthetic methods
described herein. Compounds of Formula | are prepared according to reaction schemes described herein.

Unless otherwise indicated, the substituents in the schemes are defined as above.

Synthetic Methods

Compounds of the present invention include the intermediates, examples, and synthetic methods
described herein.

The compounds of Formula | may be prepared by the methods described below, together with
synthetic methods known in the art of organic chemistry, or modifications and derivatizations that are
familiar to those of ordinary skill in the art. The starting materials used herein are commercially available
or may be prepared by routine methods known in the art [such as those methods disclosed in standard
reference books such as the Compendium of Organic Synthetic Methods, Vol. I-VI (Wiley-Interscience),
or the Comprehensive Organic Transformations, by R. C. Larock (Wiley-Interscience)]. Preferred
methods include, but are not limited to, those described below.

During any of the following synthetic sequences it may be necessary and/or desirable to protect
sensitive or reactive groups on any of the molecules concerned. This can be achieved by means of
conventional protecting groups, such as those described in T. W. Greene, Protective Groups in Organic
Chemistry, John Wiley & Sons, 1981; T. W. Greene and P. G. M. Wuts, Protective Groups in Organic
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Chemistry, John Wiley & Sons, 1991, and T. W. Greene and P. G. M. Wuts, Protective Groups in Organic
Chemistry, John Wiley & Sons, 1999, which are hereby incorporated by reference.

Compounds of Formula |, aor their pharmaceutically acceptable salts, can be prepared according
to the reaction Schemes discussed hereinbelow and the general skill in the art. Unless otherwise
indicated, the substituents in the Schemes are defined as above. Isolation and purification of the products
is accomplished by standard procedures, which are known to a chemist of ordinary skill.

When a general or exempiary synthetic procedure is referred to, one skilled in the art can readily
determine the appropriate reagents, if not indicated, extrapolating from the general or exemplary
procedures. Some of the general procedures are given as examples for preparing specific compounds.
One skilled in the art can readily adapt such procedures to the synthesis of other compounds.
Representation of an unsubstituted position in structures shown or referred to in the general procedures
is for convenience and does not preclude substitution as described elsewhere herein. For specific groups
that can be present, either as groups in the general procedures or as optional substituents not shown,
refer to the descriptions in the remainder of this document, including the claims, summary and detailed
description.

A general procedure for the synthesis of compounds of Formula | is shown in Scheme 1.

Scheme 1:

x‘l 4X2

g = AT

where R', R?, R R* X', X2 and X® are as defined previously for compound of Formula [ and A’ = OH,

alkoxy, or a suitable leaving group such as imidazole.

in a typical preparation, of a compound of Formula I, a compound of Formula Hl and lla were reacted
under suitable amide coupling conditions. Suitable conditions include but are not limited to treating
compounds of Formula il (when A'=0OH) and lla with coupling reagents such as DCC or EDC in
conjunction with DMAP, HOBt, HOAt, and the like. Moreover, HATU in the presence of diisopropylethyl
amine (DIPEA) can be used. Suitable solvents for use in the above process included, but were not limited
to, ethers such as THF, glyme, and the like; DMF; DMSO; MeCN; halogenated solvents such as
chloroform or DCM. If desired, mixtures of these solvents were used, however the preferred solvents
were DCM and DMF. The above process was carried out at temperatures between about 0° C and about
100° C. Preferably, the reaction was carried out at about rt. The above process was preferably carried out
at or about atmospheric pressure although higher or lower pressures may be used if desired.
Substantially equimolar amounts of reactants were preferably used although higher or lower amounts
may be used if desired. Additionally, other suitable reaction conditions for the conversion of a carboxylic
acid derived compound such as compound of Formula Il to an amide such as compound of Formula | can
be found in Larock, R. C. Comprehensive Organic Transformations, 2nd ed.; Wiley and Sons: New York,
1999, pp 1941-1949. Compounds of Formula lla are either commercially available, are synthesized by
known chemical procedures or are described in detail within.
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A general procedure for the synthesis of compounds of Formula Il is shown in Scheme 2.

Scheme 2:
2 2a (@] 2 2a
R R 1 o /“\ R R 1
A A
H,N * /“\ — > 'R N
1R A2 H
O

0
; v i

where R', R?, and R* are as defined previously for compound of Formula I, A' = OH, and A’ = OH,

alkoxy, or a suitable leaving group such as Cl or imidazole.

In a typical preparation, of a compound of Formula ll, a compound of Formula lli and IV were reacted
under suitable amids coupling conditions. Suitable conditions include but are not limited to treating
compounds of Formula IV (when A'=OH) and compounds of Formula lIl with coupling reagents such as
DCC or EDC in conjunction with DMAP, HOBt, HOAt, and the like. Moreover, HATU in the presence of
DIPEA may be used. Suitable solvents for use in the above process include, but are not limited to, ethers
such as THF, glyme, and the like; DMF; DMSO; MeCN; halogenated solvents such as chloroform or
DCM. If desired, mixtures of these solvents may be used, however the preferred solvents were DCM and
DMF. The above process was carried out at temperatures between about 0° C and about 100° C.
Preferably, the reaction was carried out at or about rt. The above process was preferably carried out at
about atmospheric pressure although higher or lower pressures may be used if desired. Substantiaily
equimolar amounts of reactants were preferably used although higher or lower amounts may be used if
desired. Alternatively, compounds of Formula Ill and IV (where A? = suitable leaving group such as Cl)
were reacted with bases such as NaOH, TEA or DIPEA and the like in conjunction with DMAP and the
like. Suitable solvents for use in this process included, but were not limited to, ethers such as THF, glyme,
and the like; DMF; DMSO; MeCN; halogenated solvents such as chloroform or DCM; or alcohols or
water. If desired, mixtures of these solvents may be used, however the preferred solvent was DCM. The
above process was carried out at temperatures between about —20° C and about 40° C. Preferably, the
reaction was carried out between 0° C and 25° C. The above process to produce was preferably carried
out at about atmospheric pressure although higher or lower pressures were used if desired. Substantially
equimolar amounts of compounds of Formula lll and 1V and base and sub-stoichiometric amounts of
DMAP were preferably used although higher or lower amounts may be used if desired. Additionally, other
suitable reaction conditions for the conversion of a carboxylic acid derived compound such as compound
of Formula Il to an amide such as compound of Formula | can be found in Larock, R. C. Comprehensive
Organic Transformations, 2nd ed.; Wiley and Sons: New York, 1999, pp 1941-1949. Compounds of
Formula lil and IV as well as lla are either commercially available, are synthesized by known chemical
procedures or are described in detail within.

A typical preparation of lla is shown in Scheme 3 wherein, PG = suitable protecting group.

Scheme 3:
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Another typical preparation of lla is shown in Scheme 4 wherein, PG = suitable protecting group.

Scheme 4:

Q
R4
]\J CISONCO O% Nowpe | RAX —=
——————— -
N
l
PG

Another typical preparation of lla is shown in Scheme & wherein, PG = suitable protecting group.
Scheme 5

O
HN—
0 NH
1 + (NHgoCO; KON ——> + R ——=
n
PG
g
R® o R® 0
N’_‘{:/ N'—‘(
0 NH N-p4
+ R4*X e 8 e (0] R
N NJ
PG H
10 lla

20



10

15

20

WO 2015/154023 PCT/US2015/024338

Preparations and Intermediates

Example 1:
(R)-N-(1-Cyclohexyl-2-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-2-oxoethyl)-3-

methylbenzamide

N
N
@]
Representative scheme:
H
0 N ? cl OQFVN)
NH3 P ONH o, K =0
‘,/\ Namg TMSCN  NBoe %\\\ 1) N0 pewm, o NBDQ\ ;\
: ! \ 2
= %/ [
e HOAG, rit 2) HGI. EtOH b’
a 3) (Boc),0. K,CO, b
o/ O I\f
NN >
~J_ =0 ‘L 0
CHsl ( N HCI, dioxane HN
Noo )\ \/8 I T N
Z2n ) N
NaH, DMF ‘ 3
r1, 30 mins \y‘ o \) \ d=0

H N
: N
c d HATU, DIPEA SN ~ 773
—————— > Q - )}
DCM, rt
\J \@/J\ . E
T

o
N /\/
HzN/\f 2. NaOH (20%), G°C | NH I
P
o

e

tert-Butyl-4-cyano-4-(phenylamino)piperidine-1-carboxylate

7N\
BOC\Q Q
NH
CN

To a solution of aniline (0.5 g, 0.005 mol) in acetic acid (20 mL) was added fert-butyl-4-oxopiperidine-1-
carboxylate (1.0 g, 0.005 mol). The resulting mixture was cooled to 0°C and trimethylsilyl cyanide (0.49 g,
0.005 mol) was added. The resulting solution was stirred overnight at room temperature. Saturated
aqueous ammonium chloride solution was added (50 mL). The mixture was extracted with ethyl acetate
(3 x 50 mL) and the combined organic layers were dried over anhydrous sodium sulfate and concentrated
under reduced pressure. The residue was purified by silica gel column chromatography eluting with
dichloromethane : petroleum ether = 1:1 to afford tert-butyl-4-cyano-4-(phenylamino)piperidine-1-
carboxylate as a white solid (1.3 g, 86%).
LCMS (ESI): m/z = 302.2 [M+H]".
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tert-Butyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decane-8-carboxylate
O
S
NT O

BocN

To a solution of tert-butyl-4-cyano-4-(phenylamino)piperidine-1-carboxylate (0.45 g, 0.0015 mol) in
dichloromethane was added chlorosulfonyl isocyanate (0.32 g, 0.00224 moly at 0°C. After stirring for 30
minutes at 0°C, the reaction was quenched with a 5% agueous hydrochloric acid solution (2 mL). The
solvent was removed under reduced pressure and ethanot (10 mL) was added. The mixture was stirred
for 30 minutes at 80°C. The solvent was removed under reduced pressure and the residue was dissolved
in tetrahydrofuran (20 mL) and the pH of the mixture was adjusted to pH 8 by addition of a 10% agueous
potassium carbonate solution. Then di-fert-butyl-dicarbonate (0.5 g, 0.00229 mol) in tetrahydrofuran (20
mL) was added. After stirring overnight, the solvent was removed under reduced pressure and the
residue was purified by silica gel column chromategraphy eluting with ethyl acetate : petroleum ether =
10:1 to afford tert-butyl-2 4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid
(300 mg, 41%).

LCMS (ESI): m/z = 348.2 [M+H]".

"H-NMR (300 MHz, DMSO-dg): 5 = 1.25 (s, 9H), 1.34-1.51 (m, 2H), 1.95-2.04 (m, 2H), 3.21-3.25 (m, 2H),
3.67-3.78 (m, 2H), 7.19-7.33 (m, 2H), 7.40-7.53 (m, 3H), 10.99-11.2 (s, br, 1H).

tert-Butyl-3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decane-8-carboxylate

O%;N/
N/&O

BocN

To a solution of tert-butyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decane-8-carboxylate (200 mg,
0.000579 mol) in N,N-dimethylformamide (5 mL) was added sodium hydride (23 mg, 60% in oil, 0.0006
mol) at 0°C. After stirring for 15 minutes, iodomethane (83 mg, 0.00057 mol) was added. The resulting
mixture was stirred for 15 minutes. The reaction was guenched with ice-water (10 mL). The mixture was
extracted with ethyl acetate (3 x 50 mL) and the combined organic layers were dried over anhydrous
sodium sulfate and concentrated under reduced pressure. The residue was purified by silica gel column
chromatography eluting with ethyl acetate : petroleum ether = 1:3 to afford tert-butyl-3-methyl-2,4-dioxo-1-
phenyl-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (140 mg, 67%).

LCMS (ESI): m/z = 360.2 [M+H]".

"H-NMR (300 MHz, DMSO-dg): 5 = 1.30 (s, 9H), 1.38-1.58 (m, 2H), 1.97-2.04 (m, 2H), 2.89 (s, 3H), 3.21-
3.25 (m, 2H), 3.78-3.82 (m, 2H), 7.26-7.29 (m. 2H), 7.45-7.51 (m, 3H).
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3-Methyl-1-phenyl-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride
Oy 7/

N
A0

HN N

HCI

A solution of tert-butyl-3-methyl-2 4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decane-8-carboxylate (140 mg,
0.000389 mol) in hydrochloric acid in dioxane (6.0 M, 10 mL) was stirred for 30 minutes. The precipitate
was collected by filtration and dried under reduced pressure to afford 3-methyi-1-phenyl-1,3,8-
triazaspiro[4.5]decane-2 4-dione hydrochloride as a white solid (92 mg, 80%).

LCMS (ESI): m/z = 260.1 [M+H]".

(R)-2-Cyclohexyl-2-(3-methylbenzamido)acetic acid

e

: OH

T
To a solution of (R)-2-amino-2-cyclohexylacetic acid (100 mg, 0.636 mmol) in a 20% agueous sodium
hydroxide solution (2 mL) was added dropwise 3-methylbenzoyl chloride (110 mg, 0.709 mmol) at 0°C.
The mixture was stirred for 10 minutes before the reaction was quenched with ice-water (10 mL). The pH
of the mixture was adjusted to 1 by addition of a 37% aqueous hydrochloric acid solution. The mixture
was extracted with ethyl acetate (3 x 100 mL). The combined organic layers were dried over anhydrous
sodium sulfate and the solvent was removed under reduced pressure. The residue was purified by silica
gel column chromatography eluting with dichioromethane : methanol = 20:1 to afford (R)-2-cyclohexyl-2-
(3-methylbenzamido)acetic acid as a colorless oil (87 mg, 50%).
LCMS (ESI): mvz = 276.2 [M+H]".

(R)-N-(1-Cyclohexyl-2-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl}-2-oxoethyl)-3-

e Qm

To a mixture of 3-methy!-1-phenyl-1,3,8-triazaspiro[4.5]cecane-2,4-dione hydrochloride (20 mg, 0.000068

methylbenzamide

mol) and (R)-2-cyclohexyl-2-(3-methylbenzamido) acetic acid (35 mg, 0.000119 mol} in dichloromethane
(5 mL) was added 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4, 5-b]pyridinium-3-oxide
hexafluorophosphate (HATU) (146 mg, 0.00038 mol) and N,N-diisopropylethylamine (83 mg, 0.00064
mol). The resulting mixture was stirred for 2 hours at room temperature before the reaction was guenched

with ice-water (10 mL). The mixture was extracted with ethyl acetate (3 »x 10 mL) and the combined
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organic layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The
residue was purified by prep-TLC with dichloromethane : methanol= 15:1 to afford (R)-N-(1-cyclohexyl-2-
(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4. 5}decan-8-yi)-2-oxoethyl)-3-methylbenzamide as a white
solid (8.4 mg, 23%).

LCMS (ESI): m/z = 517.2 [M+H]".

'"H-NMR (400 MHz, CD30D): & = 1.04-1.88 (m, 15H), 2.40 (s, 3H), 3.09 (s, 3H), 3.46-3.47 (m, 1H), 3.92-
451 (m, 3H), 4.83-4.85 (m, 1H), 7.15-7.52 (m, 9H).

The following 24 compounds were synthesized following the general procedure described above:
Example 2:
(R)-3-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)benzamide

/
ONN

0 S N/\to

F - N
N @
(@]
3.5 mg, yield: 9%, white solid.

LCMS (ESI): m/z = 481.2 [M+H]'".
'"H-NMR (400 MHz, CD;0OD): & = 0.72-0.97 (m, 8H), 1.70-2.25 (m, 5H), 3.09 (s, 3H), 3.46-3.47 (m, 1H),
4.51-3.92 (m, 3H), 4.85-4.83 (m, 1H), 7.52-7.15 (m, 9H).

Example 3:
(R)-2-Fluoro-3-methyl-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-
1-oxobutan-2-yl)benzamide

0 /

N
F o \:/ N>:O
27 mg, yield: 29%, white solid.

= N
N
H/W @
@]
LCMS (ESI): m/z = 495.2 [M+H]+.

"H-NMR (400 MHz, CD;OD): 6 = 0.9-1.05 (m, 8H), 1.69-2.11 (m, 5H), 2.39 (s, 3H), 3.09 (s, 3H), 3.58-4.51
(m, 4H), 4.89-4.91 (m, 1H), 7.05-7.65 (m, 8H).
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Example 4.
2-Fluoro-3-methyl-N-{(2R,3R)-3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-
8-yl)-1-oxopentan-2-yl)benzamide

o} N/
F o™ (\}» )=0
N
N“de
\@LLH 0 @

12 mgq, yield: 13%, white solid.

LCMS (ESI): m/z = 509.2 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 0.81-0.98 (m, 6H), 1.23-1.92 (m, 7H), 2.32 (s, 3H), 3.09 (s, 3H), 3.33-

3.47 (m, 1H), 3.92-3.95 (m, 1H), 4.32-4.40 (m, 1H), 4.47-4.50 (m, 1H), 4.97-5.01 (m, 1H), 7.05-7.65 (m,
8H).

Example 5:
(R)-N-(1-(3-(Cyanomethyl)-1-(4-methoxyphenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-ethyl-2-fluorobenzamide

/—CN
OnN
N N
. o)
O—

44.3 mq, yield: 47%, white solid.

LCMS (ESI): m/z = 564.2 [M+H]".

'H-NMR (400 MHz, CD;0D): 5 = 0.79-1.01 (m, 6H), 1.24-1.27 (m, 3H), 1.66-1.74 (m, 1H), 1.82-2.24 (m,
4H), 2.67-2.73 (m, 2H), 3.41-3.46 (m, 1H), 3.77 (s, 2H), 3.85-3.93 (m, 2H), 4.2-4.32 (m, 1H), 4.42-4.56
(m, 1H), 4.62 (s, 2H), 4.84-4.86 (m, 1H), 6.60-7.57 (m, 7H).

Example 6:
(R)-2-Fluoro-N-(1-(1-(3-fluoro-4-methoxyphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-
yl)-3-methyl-1-oxobutan-2-yl)-5-(trifluoromethyljbenzamide

/
OnN
o > N\/QQ
FaC ~__N
N
F F
0

58.0 mg, yield: 29%, white solid.
LCMS (ESI): m/z = 586.9 [M+H]".
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"H-NMR (400 MHz, CD;0OD): & = 0.82-1.02 (m, 6H), 1.67-2.20 (m, 5H), 3.07 (s, 3H), 3.45-3.51 (m, 1H),
3.84 (s, 2H), 3.92-3.97 (m, 2H), 4.19-4.29 (m, 1H), 4.41-4.53 (m, 1H), 4.84-4.88 (M, 1H), 6.99-8.50 (m,
7H).

Example 7:
(R)-N-{1-(1-(4-Cyanophenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5}decan-8-yl)-3-methyl-1-

oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/
© N
0 0
FsC ‘N
N
O
F
CN

75.8 mg, yield: 44.9%, white solid.

LCMS (ESI): m/z = 573.9 [M+H]".

'H-NMR (400 MHz, CDCL): & = 0.89-1.05 (m, BH), 1.74-1.81 (m, 1H), 1.92-2.14 (m, 4H), 3.16 (s, 3H),
3.48-3.53 (m, 1H), 4.00-4.13 (m, 2H), 4.43-4.67 (m, 1H), 4.97-5.03 (m, 1H), 7.27-7.40 (m, 3H), 7.26-7.73
(m, 1H), 7.70-7.81 (m, 3H), 8.25-8.34 (m, 1H).

Example 8:
(R)-N-(1-(1-(3-Cyanophenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide
/
O N
0 \_/ /\QO

= N
F1sC ~__N
Y @
F CN

64.7 mg, yield: 31%, white solid.

LCMS (ESI): m/z =573.9 [M+H]".

'H-NMR (400 MHz, CDCl5): 8 = 0.89-1.05 (m, 6H), 1.72-1.78 (m, 1H), 1.96-2.12 (m, 4H), 3.16 (s, 3H),
3.48-3.55 (m, 1H), 3.99-4.12 (m, 2H), 4.65-4.68 (m, 1H), 4.92-5.05 (m, 1H), 7.25-7.30 (m, 1H), 7.39-7.71
(m, 6H), 8.15-8.34 (m, 1H).
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Example 9:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(4-(methylsulfonyl)phenyl)-2,4-dioxo-1,3,8-

triazaspiro[4.5]decan-8-yi)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
ONN
FsC N N
H 7
0
F T
-§=0

\

5  51.0 mg, yield: 30%, white solid.
LCMS (ESI): m/z = 627 [M+H]".
'H-NMR (400 MHz, CD50D): & = 0.80-1.03 (m, 6H), 1.71-2.28 (m, 5H), 3.09-3.19 (m, 6H), 3.48-3.54 (m,
1H), 3.95-4.02 (m, 1H), 4.21-4.55 (m, 2H), 4.84-4.89 (m, 1H), 7.42-8.55 (m, 8H).

10 Example 10:
(R)-2-Fluoro-N-(1-(1-(3-methoxyphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-(triftuoromethyl)benzamide

/
O N
O\:/ \FO

= N
FsC “__N
YTy
F o)

44 .0 mg, yield: 29%, white solid.

15 LCMS (ESI): m/z = 579 [M+H]".
'H-NMR (400 MHz, CD;0D): & = 0.80-1.03 (m, 8H), 1.71-2.28 (m, 5H), 3.09 (s, 3H), 3.46-3.53 (m, 1H),
3.75-3.84 (m, 3H), 3.75-3.99 (m, 1H), 4.18-4.52 (m, 2H), 4.84-4.88 (m, 1H), 6.79-8.53 (m, 8H).

Example 11:
20 (R)-2-Fluoro-N-(3-methyl-1(3-methyl-1-(3-methyl-2-0x0-2,3-dihydrobenzo[d]oxazol-5-yl)-2,4-dioxo-
1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide
e /

N
0 > e

FsC I\\ ﬁ/&TfN\ )
ZNE O \\N

o4

0

—

13.9 mg, yield: 20%, white solid.
LCMS (ESI): m/z =619.7 [M+H]".
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"H-NMR (400 MHz, CDsOD): 5 = 0.80-1.06 (m, 6H), 1.36 (m, 1H), 1.69-1.95 (m, 1H), 2.00-2.23 (m, 3H),
3.08 (s, 3H), 3.29 (s, 2H), 3.43 (s, 1H), 3.49 (m, 1H), 3.92-3.99 (m, TH), 4.17-4.31 (m, 1H), 4.39-4.53 (m,
1H), 4.84 (m, 1H), 7.00-7.44 (m, 4H), 7.78-8.01 (m, 2H).

Example 12:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(1-methyl-1 H-indazol-5-y1)-2,4-diox0-1,3,8-
triazaspiro[4.5]decan-8-yl})-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
O3 N
o > N#o
FiC N
N
. 0
j
N-N
/

35.8 mg, yield: 26%, white solid.

LCMS (ESI): m/z = 603.2 [M+H]".

"H-NMR (400 MHz, CDCL): 8 = 0.79-1.04 (m, 6H), 1.79-2.12 (m, 5H), 3.16 (s, 3H), 3.49-3.59 (m, 1H),
4.02-4.15 (m, 5H), 4.60-4.63 (m, 1H), 4.99-5.03 (m, 1H), 7.12-7.23 (m, 2H), 7.43-7.59 (m, 3H), 7.71-7.76
(m, 1H), 8.01-8.07 (m, 1H), 8.16-8.31 (m, 1H).

Example 13:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(2-methyl-2H-indazol-5-yl)-2,4-diox0-1,3,8~
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

17.4 mg, yield: 33%, white solid.

LCMS (ESI): m/z =603.2 [M+H]".

"H-NMR (400 MHz, CDCl,): 8 = 0.80-1.04 (m, 6H), 1.83-2.13 (m, 5H), 3.16 (s, 3H), 3.49-3.55 (M, 1H),
4.03-4.08 (m, 2H), 4.26-4.31 (m, 3H), 4.60-4.63 (m, 1H), 4.99-5.02 (m, 1H), 7.00-7.23 (m, 2H), 7.42-7.54
(m, 2H), 7.72-7.84 (m, 2H), 7.96-8.02 (m, 1H), 8.18-8.34 (m, 1H).
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Example 14:
{R)-2-Fluoro-N-(1-(1-(imidazo[1,2-ajpyridin-6-yl)-3-methyi-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-
yl}-3-methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide trifluoroacetic acid salt

0O /

N
FsC : N\)
N =
. o) AN
TFA \ J

N
45.6 mg, yield: 26%, white solid.
LCMS (ESI): m/z = 589.2 [M+H]".

"H-NMR (400 MHz, CD;0OD): & = 0.85-1.04 (m, 6H), 1.77-2.33 (m, 5H), 3.14 (s, 3H), 3.46-3.55 (m, 1H),
3.93-4.01 (m, 1H), 4.18-4.31 (m, 1H), 4.46-4.59 (m, 1H), 4.70-4.72 (m, 1H), 7.33-7.48 (m, 1H), 7.70-8.54
(m, 8H), 9.00 (s, 1H).

Exampie 15:
(R)-2-Fluoro-N-(3-methyl-1 -(3-methyl-1-(3-(methylsulfonyl)phenyl)-2,4-dioxo-1,3,8-

triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
© N
FsC N N )
P9 5
1
0

73.4 mg, yield: 43%, white solid.

LCMS (ESI): m/z = 626.9 [M+H]".

'H-NMR (400 MHz, CD,0D): 8 = 0.79-1.02 (m, 6H), 1 65-1.86 (m, 1H), 2.01-2.28 {m, 4H), 3.09 (s, 2H),
3.11 (s, 3H), 3.20 (s, 1H), 3.46-3.53 (m, 1H), 3.93-3.99 (m, 1H), 4.21-4.30 (m, 1H), 4.43-4.55 (m, 1H),
4.80-4.84 (m, 1H), 7.39-7.47 (m, 1H), 7.62-8.10 (m, 6H), 8.42-8.53 (m, 1H).

Example 16:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(1-methyl-1H-pyrazol-3-yl)-2,4-dioxo-1,3,8-

triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl}-5-(trifluoromethyl)benzamide

/
RN
FaC ‘N
T
. 0 \_N
™~

128.0 mg, yield: 70%, white solid.
LCMS (ESI): m/z = 553.0 [M+H]".
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'H-NMR (400 MHz, CD:0D): & = 1.02-1.06 (m, 6H), 1.89-2.73 (m, 5H), 3.07 (s, 3H), 3.45-3.52 (m, 1H),
3.82-3.94 (m, 3H), 3.82-4.00 (m, 1H), 4.27-4.30 (m, 1H), 4.89-4.52 (m, 1H), 4.85-4.97 (m, 1H), 6.35-6.47
(m, 1H), 7.43-7.55 (m, 2H), 7.87-7.89 (m, 1H), 7.99-8.05 (m, TH).

Example 17:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(1-methyl-1 H-pyrazol-4-yl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
SN
0 \.// \ =0
F N
3C N Xﬁ
Ho g 4
F N-N

159.5 mg, yield: 81%, white solid.

LCMS (ESI): m/z = 553.0 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 0.89-1.04 (m, 6H), 1.76-2.15 (m, 5H), 3.06 (s, 3H), 3.32-3.48 (m, 1H),
3.82-4.00 (m, 4H), 4.27-4.31 (m, 1H), 4.52-4.56 (m, 1H), 4.85-4.90 (m, 1H), 7.42-7.51 (m, 2H), 7.75-7.80
(m, 1H), 7.87-7.90 {(m, 1H), 7.98-8.03 (m, 1H).

Example 18:
(R)-5-Ethyl-2-fluoro-N-(3-methyl-1-(3-methyl-1-(3-methylimidazo[1,5-a]pyridin-6-yl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide

0 /

N
o \/ \’FO
N/\H/ Q/

16.0 mg, yield: 30%, white solid.
LCMS (ESH): m/z = 563.1 [M+H]".
"H-NMR (400 MHz, CD,0D): 5 = 0.86-1.03 (m, 6H), 1.20-1.31 (m, 3H), 1.75-1.78 (m, 1H), 2.07-2.24 (m
3H), 2.31-2.33 (m, 1H), 2.61-2.66 (m, 2H), 2.59 (s, 2H), 2.87 (s, 1H), 3.13 (s, 3H), 3.47-3.51 (m, 1H),
3.97-4.02 (m, 1H), 4.23-4.31 (m, 1H), 4.47-4.56 (m, 1H), 4.75-4.78 {(m, 1H), 6.99-7.05 (m, 2H}), 7.21-7.34
{m, 2H), 7.55-7.99 (m, 2H), 8.50 (m, 1H).
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Example 19:
{R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(2-methyl-1 H-benzo[d]imidazoi-6-yl)-2,4-dioxo-1,3,8-

triazaspirof4.5}decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide trifluoroacetic acid salt

/
Oy-N
FaCu ~__N
N
DR
F TFA NH

SN
12.7 mg, yield: 9%, white solid.
LCMS (ES!): m/z = 603.2 [M+H]".
"H-NMR (400 MHz, CD;0D): & = 0.76-1.01 (m, 6H), 1.72-2.30 (m, 5H), 2.84-2.90 (m, 3H), 3.12 (s, 3H),
3.49-3.55 (t, 1H), 3.93-4.01 (t, 1H), 4.16-4.54 (m, 2H), 4.80-4.82 (m, 1H), 7.34-7.51 (m, 2H), 7.70-8.08
(m, 4H).

Example 20:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(1H-pyrrolo[2,3-b]pyridin-5-yl)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
© N
o 7 =0
E N
FsC “__N
N %
o \
F N
HN

56.3 mg, yield: 32%, white solid.

LCMS (ESI): m/z = 589.2 [M+H]".

"H-NMR (400 MHz, CDCly): & = 0.79-1.04 (m, 6H), 1.75-2.18 (m, 5H), 3.18 (s, 3H), 3.47-3.53 (t, 1H),
3.98-4.04 (m, 2H), 4.63-4.66 (m, 1H), 4.97-5.02 (m, 1H), 6.55-6.61 (m, 1H), 7.17-7.22 (m, 1H), 7.42-7.49
(m, 2H), 7.68-7.77 (m, 1H), 7.82-7.85 (m, 1H), 8.05-8.10 (m, 1H), 8.14-8.34 (m, TH).

Exampie 21:
(R)-N-(1-(1-(3,4-Dihydro-2H-benzo[b][1,4]oxazin-7-yl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-3-methyi-1-oxobutan-2-y1)-2-fluoro-5-{trifluoromethyl)benzamide
/

© N

o 7 N\FO
FaC “__N

T
F 0]

N

59.9 mg, yield: 27%, white solid.
LCMS (ESI): m/z = 606.2 [M+H]"
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"H-NMR (400 MHz, CD50D): & = 0.84-1.00 (m, 6H), 1.69-2.15 (m, 5H), 3.05 (s, 3H), 3.23-3.40 (m, 3H),
3.89-3.93 (m, 1H), 4.19-4.23 (m, 3H), 4.43-4.56 (m, 1H), 4.88-4.94 (m, TH), 6.54-6 65 (m, 3H), 7.40-7.42
(m, 1H), 7.86-8.03 (m, 2H).

Example 22:
{R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(6-0x0-1,6-dihydropyridin-3-yl)-1,3,8-
triazaspiro[4.5}decan-8-yl)-1-oxobutan-2-yl}-5-(trifluoromethyl)benzamide

22.8 mg, yield: 14%, white solid.

LCMS (ES!): m/z = 566.2.2 [M+H]".

'H-NMR (400 MHz, CD;0D): 5 = 0.89-1.00 (m, 6H), 1.69-2.13 (m, 5H), 3.04 (m, 3H), 3.31-3.48 (m, 1H),
3.88-3.94 (m, 2H), 4.26-4.28 (m, 2H), 4.52-4.55 (m, 2H), 6.50-6.7C (m, 1H), 7.35-7.42 (m, 3H), 7.94-8.03
(m, 2H).

Example 23:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(1-methyl-6-0x0-1,6-dihydropyridin-3-yl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
© N
o > >:o
= N
FsC “__N
N =
CﬁLH/Er \ R
F N—
O

34.8 mg, yield: 45%, white solid.

LCMS (ESI): m/z = 580.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 5 = 0.90-1.04 (m, 6H), 1.70-1.87 (m, 1H), 1.99-2.18 (m, 4H), 3.07 (s, 3H),
3.44-3.60 (m, 4H), 3.90-3.96 (m, 1H), 4 22-4. 32 (m, 1H), 4 46-4.58 (m, 1H), 4.84-4.88 (m, 1H), 6.49-6.62
(m, 1H), 7.36-7.48 (m, 2H), 7.74-8.02 (m, 3H).
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Example 24:
{R)-N-(1-Cyclopentyl-2-(3-methyl-1-(1-methyl-6-ox0-1,6-dihydropyridin-3-yl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-2-oxoethyl)-2-fluoro-5-(triftuoromethyl)benzamide

O N
J==0

e} ; N
FaC ~__N
. 0 N

o)
66.1 mg, yield: 30%, white solid.
LCMS (ESI): m/z =606.2 [M+H]".
'H-NMR (400 MHz, CD;OD): & = 1.14-1.83 (m, 9H), 1.99-2.16 (m, 3H), 2.36-2.40 (m, 1H), 3.07 (s, 3H),
3.44-3.61 (m, 4H), 3.91-3.94 (m, 1H), 4.29-4.38 (m, 1H), 4.47-4.57 (m, 1H), 4.79-4.88 (m, 1H), 6.47-6.62
(m, 1H), 7.36-7.47 (m, 2H), 7.74-7.98 (m, 3H).

Example 25:
(R)-2-Fluoro-N-(1-(1-(6-methoxypyridin-3-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

O\/N
I N
FaC ~__N
U e
F /N
/O

50.0 mg, yield: 40%, white solid.

LCMS (ESI): m/z = 580.2 [M+H]".

'"H-NMR (400 MHz, CDCl3): & = 0.95-1.05 (m, 6H), 1.69-1.73 (m, 1H), 1.82-2.00 (m, 3H), 2.03-2.16 (m,
1H), 3.15 (s, 3H), 3.45-3.52 (m, 1H), 3.87-4.12 (m, 5H), 4.52-4.64 (m, 1H), 4.98-5.09 (m, 1H), 6.78-6.87
(m, 1H), 7.29-7.36 (m, 1H), 7.36-7.50 (m, 1H), 7.70-7.81 (m, 1H), 7.99-8.10 (m, 1H), 8.25-8.39 (m, 1H).

Example 26:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(4-(trifluoromethoxy)phenyi)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/

© N
0 7 O
FsC : N
3 HAQ/
F

OCF,

12.8 mg, 16% vyield, yellow solid.
LRMS: m/z =616 [M+H]".
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"H-NMR (400 MHz, CD3OD): 5 = 7.94-7.84 (m, 2H), 7.51-7.26 (m, 5H), 4.88-4.80 (m, 1H), 4.56-4.42 (m,
1H), 4.34-4.19 (m, 1H), 4.02-3.89 (m, 1H), 3.55-3.44 (m, 1H), 3.10 (s, 3H), 2.28-1.94 (m, 4H), 1.76-1.64
(m, 1H), 1.01 (dd, J = 11.8, 8.7 Hz, 4H), 0.92 (d, J = 6.7 Hz, 1H), 0.79 (d, J = 6.7 Hz, 1H).

Example 27:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(5-benzofuran)-1,3,8-triazaspiro[4.5}decan-8-yl)-1-
oxobutan-2-yl)-5-(trifluoromethyl)benzamide

0 N/
0 P
FsC ~__N
LYY
] ]
o)

30 mg, 28% yield, yellow salid.

LRMS: m/z = 588 [M+H]".

'H-NMR (400 MHz, DMSO-dg): = 8.72 (dd, J = 30.5, 8.8 Hz, 1H), 8.08 (d, J = 30.8, 1H), 7.94 (s, 1H),
7.86-7.61 (m, 2H), 7.56-7.34 (m, 2H), 7.18 (dd, J = 49.9, 8.6 Hz, 1H), 6.98 (d, J = 49.5 Hz, 1H), 4.67 (1, J
= 8.4 Hz, 1H), 4.44-3.62 (m, 4H), 3.29 (m, 1H), 3.00 (s, 3H), 2.25-2.09 (m, 2H), 1.70-1.48 (m, 2H), 0.89-
0.56 (m, 6H).

Example 28:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-y1)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
Oy N
SI0 e
FaC oy N
L @
F S 0
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Representative scheme:
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Representative general procedure:
5 tert-Butyl-4-cyano-4-(2-ox0-2,3-dihydrobenzo[d]oxazol-6-ylamino) piperidine-1-carboxylate

CN
TN

Y
BocN
b O

To a solution of 6-amincbenzoldloxazol-2(3H)-one (6 g, 0.04 mol) in acetic acid (100 mL) was added fert-

butyl-4-oxopiperidine-1-carboxylate (8.83 g, 0.04 mol). The resulting mixture was cooled to 0°C and
trimethylsilyl cyanide (5.99 g, 0.06 mol) was added. The resulting solution was stirred overnight at room

10  temperature. Saturated aqueous ammonium chloride solution was added (50 mL). The mixture was
extracted with ethyl acetate (3 x 100 mL) and the combined organic layers were dried aver anhydrous
sodium sulfate and concentrated under reduced pressure. The residue was purified by silica gel column
chromatography eluting with dichloromethane : methanol = 10:1 to afford tert-butyl-4-cyano-4-(2-ox0-2,3-
dihydrobenzo[d]oxazol-6-ylamino)piperidine-1-carboxylate as a white solid (10 g, 71%).

15 LCMS (ESI): m/z = 359.1 [M+H]".
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tert-Butyl-4-(3-allyl-2-oxo0-2,3-dihydrobenzo[dloxazol-6-ylamino)-4-cyanopiperidine-1-carboxylate
CN

@LNH
BocN

O

o

)

To a solution of tert-butyl-4-cyano-4-(2-oxo-2,3-dihydrobenzo[d]oxazol-6-ylamino)piperidine-1-carboxylate
{1.0 g, 0.0027 mol) in N,N-dimethylformamide (10 mL) was added sodium hydride (0.2 g, 60% in oil,
0.00521 mol) at 0°C. After stirring for 15 minutes, 3-bromoprop-1-ene (0.35 g, 0.0029 mol) was added.
The resulting mixture was stirred for 15 minutes at room temperature and the reaction was quenched with
ice-water (10 mL). The mixture was extracted with ethyl acetate (3 x 50 mL). The combined organic
layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography eluting with ethyl acetate : petroleum ether = 1:10 to
afford tert-butyl-4-(3-allyl-2-oxo-2,3-dihydrobenzo[d]oxazol-6-ylamino)-4-cyanopiperidine-1-carboxylate as
a thick oil (600 mg, 58%).

LCMS (ESI): m/z = 399.2 [M+H]".

tert-Buty[-1-(3-allyl-2-ox0-2,3-dihydrobenzo[d]oxazol-6-yl)-2,4-diox0-1,3,8-triazaspiro[4.5]decane-8-
carboxylate

=0

BocN

O

<

-

To a solution of tert-butyl-4-(3-allyl-2-ox0-2, 3-dihydrobenzo[d]oxazol-6-ylamino)-4-cyanopiperidine- 1-
carboxylate (0.6 g, 0.0015 mol} in dichloromethane (10 mL) was added chlorosulfonyl isocyanate (0.32 g,
0.0023 mol) at 0°C. After stirring for 30 minutes at 0°C, the reaction was quenched with a 5% aqueous
hydrochloric acid sclution (5 mL). The solvent was removed under reduced pressure and ethanol (10 mL)
was added. The mixture was stirred for 30 minutes at 80°C. The solvent was removed under reduced
pressure and the residue was dissolved in tetrahydrofuran (20 mb). The pH of the resuiting mixture was
adjusted to 8 by addition of a 15% aqueous potassium carbonate solution. To the resulting mixture was
added di-terf-butyl-dicarbonate (213 g, 0.0015 mol). After stirring overnight, the solvent was removed
under reduced pressure and the residue was exiracted with ethyl acetate (3 x 10 mL). The combined
organic layers were dried over anhydrous sodium sulfate The solvent was removed under reduced
pressure to afford fert-butyl-1-(3-allyl-2-oxo-2,3-dihydrobenzo[d]oxazol-6-yl}-2,4-dicxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate as a yellow oil (400 mg, crude), which was used directly without any
further purification.
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LCMS (ESH: m/z = 443.2 [M+H]".
"H-NMR (300 MHz, CDCL): & = 1.46 (s, 9H), 1.73-1.84 (m, 2H), 2.10-2.23 (m, 2H), 3.17-3.30 (m, 2H),
3.92-4.11 (m, 2H), 4.35-4.46 (m, 2H), 5.20-5.34 (m, 2H), 5.79-6.01 (m, 2H), 8.78-6.93 (m, 3H).

tert-Butyl-1-(3-allyl-2-oxo-2,3-dihydrobenzofd]oxazol-6-yl)-3-methyi-2,4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate
/
© N
)=0
‘ N
BocN

O

BN

-

To a solution of tert-butyl-1-(3-allyl-2-ox0-2,3-dihydrobenzo[d]oxazol-6-yl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate (400 mg, crude) in N,N-dimethylformamide (10 mL) was added
sodium hydride (138 mg, 60% in oil, 0.00343 mol) at 0°C. After stirring for 15 minutes, iodomethane (220
mg, 0.0015 mol) was added. The resulting mixture was stirred for 15 minutes at room temperature and
the reaction was quenched with ice-water (10 mL). The mixture was extracted with ethyl acetate (3 x 50
mL). The combined organic layers were dried over anhydrous sodium sulfate and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography eluting with
dichloromethane : methanol = 10:1 to afford fert-butyl-1-(3-allyl-2-0x0-2,3-dihydrobenzo[d]Joxazol-6-yl}-3-
methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a brown solid (240 mg, 35% over two
steps).

LCMS (ESI): m/z = 457.2 [M+H]".

'H-NMR (300 MHz, CDCl): 8 = 1.40 (s, 9H), 1.67-1.94 (m, 4H), 3.11 (s, 3H), 3.44-3.58 (m, 2H), 3.93-4.08
(m, 2H), 4.44-4.53 (m, 2H), 5.31-5.47 (m, 2H), 5.81-5.94 (m, 1H), 6.90-7.05 (m, 3H).

(R)-Methyl-2-(2-fluoro-5-(trifluoromethyl}benzamido)-3-methylbutanoate
o 7

FaC OMe
T
E
To a solution of 2-fluoro-5-(trifluoromethylibenzoic acid (15.0 g, 0.072 mol) in dichloromethane {500 mL)
was added sequentially D-valine methyl ester hydrochloride (12.0 g, 0.072 mol), 1-
[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4 5-b]pyridinium-3-oxide hexafluorophosphate (HATU)
(41 g, 0.11 mol) and N,N-diisopropylethylamine (23.3 g, 0.18 mol). Before quenching with ice-water (50
mL), the reaction was stirred for 1 hour. The mixture was extracted with dichloromethane (3 x 100 mL).
The combined organic layers were dried over anhydrous sodium sulfate and the solvent was removed
under reduced pressure. The residue was purified by silica gel column chromatography eluting with ethyl
acetate : petroleum ether = 1:5 to afford (R)-methyl-2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-
methylbutanoate as a thick oil (18.6 g, 81% )
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LCMS (ESI): m/z = 322.1 [M+HT".
"H-NMR (300 MHz, CD,0D): 5 = 1.05 (dd, J = 6.8, 4.3 Hz, 6H), 2.22-2.35 (m, 1H), 3.79 (s, 3H), 4.58 (d, J
= 6.0 Hz, 1H), 7.46 (t, J = 9.4 Hz, 1H), 7.89 (m, 1H), 8.00 (dd, J = 6.2, 2.1 Hz, 1H).

(R)-2-(2-Fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoic acid

/YOH

To a solution of (R}-methyl-2-(2-fluoro-5-( tnfluoromethyl)benzamldo) 3-methylbutanoate (18.6 g, 0.058
mol) in tetrahydrofuran (50 mL) was added an aqueous lithium hydroxide solution (44 mL, 2.0 M, 0.088
mol). Before quenching with ice-water (20 mL), the reaction was stirred 1 hour. The pH of the solution
was adjusted to 3 by addition of a 5% aqueous hydrochloric acid solution (5%). The mixture was filtered
and the filter cake was washed with petroleum ether {30 mL) and dried under reduced pressure to afford
(R)-2-(2-fluoro-5-(triflucromethyl)benzamido)-3-methylbutanoic acid as a white solid (16.7 g, 94%,).
LCMS (ESI): m/z = 308.1 [M+H]".

"H-NMR (300 MHz, DMSQ): 8 = 0.95 (dd, J = 6.7, 4.7 Hz, 6H), 2.13-2.17 (m, 1H), 4.31-4.35 (m, 1H),
7.52-7.55 (m, 1H), 7.58-7.85 (m, 2H), 12.77 (br, 1H).

(R)-N-(1-(1-(3-Allyl-2-0x0-2,3-dihydrobenzo[d]oxazol-6-yl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-2-fluoro-5-(triflucromethyl)benzamide

A solution of tert-butyl-1-(3-allyl-2-oxo-2, 3-dihydrobenzo[d]oxazol-6-yl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate (100 mg, 0.228 mmol) in hydrochloric acid in dioxane (6.0 M, 5 mL}
was stirred for 30 minutes. The solvent was removed under reduced pressure. To the residue was added
dichloromethane (5 mL), (R)-2-(2-fluoro-5-(trifluoromethyl}benzamido)-3-methylbutancic acid (79 mg,
0.26 mmol), 1{bis(dimethylamino)methylenel-1H-1,2 3-triazolo[4,5-b]pyridinium-3-oxide
hexafluorophosphate (HATU) (146 mg, 0.38 mmol) and N,N-diisopropylethylamine (83 mg, 0.64 mmol).
The reaction was stirred for 2 hours befdre it was quenched by addition of with ice-water (10 mL). The
mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic layers were dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by prep-
TLC (dichloromethane : methanol = 15:1) to afford (R)-N-(1-(1-(3-allyl-2-ox0-2,3-dihydrobenzo[d]oxazol-6-
yD-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl}-3-methyl-1-oxobutan-2-yl)-2-fluoro-5-
(trifluoromethyl)benzamide as a white solid (120 mg, crude), which was used directly without any further

purification.
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LCMS (ESI): m/z = 646.1 [M+H]".

(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2 4-dioxo-1-(2-ox0-2,3-dihydrobenzo[d}joxazol-6-yl)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl}-5-(trifluoromethyl)}benzamide

FsC

To a solution of (R)-N-(1-(1-(3-allyl-2-ox0-2,3-dihydrobenzo[d]oxazol-6-yl)-3-methyi-2,4-dioxo-1,3,8-
triazaspira[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethylybenzamide (120 mg,
crude) in dioxane/tert-BuOH (1:1) (10 mL) was added a solution of osmium tetroxide in tert-BuOH (0.5
mL., 0.1%) and N-methyimorpholine-N-oxide (170 mg, 1.45 mmol). After stirring for 30 minutes, to the
resulting solution was added sodium periodate (300 mg, 1.4 mmoal). Before the reaction was quenched by
addition of ice-water (10 mL), the mixture was heated at reflux for 1 hour. The solvent was removed under
reduced pressure. The residue was extracted with ethyi acetate (3 x 50 mL). The combined organic
layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography eluting with dichloromethane : methanol = 10:1 to afford
(R)-2-fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(2-oxo-2,3-dihydrobenzo[d]oxazol-6-yi)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-y)-5-(trifluoromethyl)benzamide as a white solid (8.0 mg, 5%
over two steps).

LCMS (ESI): m/z = 606.1 [M+H]".

"H-NMR (400 MHz, CD;0D): 6 = 0.80-1.01 (m, 6H), 1.70-1.91 (m, 2H), 2.05-2.22 (m, 3H), 3.09 (s, 3H),
3.45-3.50 (m, 1H), 3.86-3.93 (m, 1H), 4.16-4.25 (m, 1H), 4.40-4.48 (m, 1H), 4.81-4.85 (m, 1H), 7.02-7.08
(m, 3H), 7.30-7.37 (m, 1H), 7.79-7.85 (m, 3H), 8.41-8.56 (m, 1H).

The following 5§ compounds were synthesized following the general procedure described above
from tert-butyl-1-(3-allyl-2-0x0-2,3-dihydrobenzo[d]oxazol-6-yl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate (prepared as described in Example 28-d):

Example 29:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(2-ox0-2,3-dihydrobenzo[d]oxazol-5-yl)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl}benzamide

/
0 N>:
~ 0
FaC i - |\E "\
3
VT
F NH

o4,

O

i ¢

39.3 mg, yield: 32%, white solid.

LCMS (ESI): m/z = 606.2 [M+H]".
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"H-NMR (400 MHz, CD;0D): 5 = 0.79-1.00 (m, 6H), 1.73-2.16 (m, 5H), 3.08 (s, 3H), 3.44-3.48 (m, 1H),
3.82-3.95 (m, 1H), 4.16-4.24 (m, 1H), 4.39-4.46 (m, 1H), 4.81-4.86 (m, 1H), 6.95-7.05 (m, 2H), 7.15-7.45
(m, 2H), 7.81-7.85 (m, 2H).

Example 30:

(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(3-0x0-3 4-dihydro-2H-benzo[b}[1,4]oxazin-7-yl)-
1,3,8-triazaspirof4.5]decan-8-yl}-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

This compound was prepared following the general procedure described above using 4-allyl-7-amino-2H-
benzo[b][1,4]oxazin-3(4H)-one

/
Oy-N

RN
0 N):o
FsC SN
l 7
H o \
F (S (@]

22.5 mg, yield: 13%, white solid.

LCMS (ESI): m/z =620.2 [M+H]".

"H-NMR (400 MHz, CD;OD): 8 = 0.83-1.01 (m, 6H), 1.71-1.74 (m, 1H), 1.84-2.10 (m, 4H), 3.07 (s, 3H),
3.45-3.51 (m, 1H), 3.91-3.97 (m, 1H), 4.18-4.24 (m, 1H), 4.39-4.63 (m, 3H), 5.32-5.42 (m, 1H), 6.80-6.94
(m, 3H), 7.32-7.47 (m, 1H), 7.86-8 48 (m, 2H).

Example 31:
(R)-5-Ethyl-2-fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(2-0x0-2,3-dihydrobenzo[d]oxazol-6-yl}-
1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide

/
O\\ N
0 \:/ ==
NN
H i /\
O
F = 0
N—4\
H O

23.4 mg, yield: 39%, white solid.

LCMS (ESI): m/z = 566.2 [M+H]".

'H-NMR (400 MHz, CDCl,): 8 = 0.87-1.07 (m, 6H), 1.21-1.23 (m, 3H), 1.25-1.99 (m, 8H, 3H), 2.65 (m,
2H), 3.16 (s, 3H), 3.48-3.50 (m, 1H), 3.92-3.97 (m, 2H), 4.67-4.69 (m, 1H), 5.13-5.07 (m, 1H), 6.87-7.02
{m, 1H), 6.99-7.05 (m, 2H), 7.29-7.33 (m, 2H), 7.54-7.74 (m, 2H), 9.37 (m, 1H).
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Example 32:
(R)-N-(1-(1-{1H-Benzo[d][1,2,3]triazol-5-yl}-3-methyl-2,4-dioxo-1,3,8-triazaspiro [4.5]decan-8-yl)-3-

methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benz- amide

/
0 N
0 =0
FsC ﬁ N
0]
F I|:\j
HN-N

5 35 mg, 20% yield, white solid.

LCMS (ESI): m/z = 590.1 [M+H]".
"H-NMR (400 MHz, CD;0OD): 5 = 0.69 (d, J = 6.8 Hz, 1H), 0.85 (d, J = 6.7 Hz, 1H), 0.95-0.99 (m, 4H),
1.75-2.25 (m, 5H), 3.12 (s, 3H), 3.47-3.57 (m, 1H), 3.93-4.02 (m, 1H), 4.20-4.32 (m, 1H), 4.49-4.56 (m,
1H), 4.78-4.84 (m, 1H), 7.16-7.46 (m, 2H), 7.72-8.03 (m, 4H).

10
Example 33: N
{R)-N-(3-Methyl-1-(3-methyi-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl}-1-oxobutan-2-yl)-3-

(trifluoromethyl)benzamide

o) N/
0 ~. >QO
B N
F3C - N
O =~

15 Representative scheme:

o) /

o, Y N
~ OH
=0 BocHN/\W ~ =0 ! \E/ N/\QO
| N Ie) ‘N HCI, dioxane : N
HN — H2N/\[(
HCI @

LN
BocHN 7 i
HATU, DIPEA, DCM, r t /j)( @ HCI © Q

Example 1-d a b
/
0 Oy N
FaCo J\ o] \:/ \/:O

HATU, DIPEA, DCM, rt

20
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Representative general procedure:
(R)-tert-Butyl-3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-

oxobutan-2-ylcarbamate

/
© N

~ N}to

BocHN/;\[(N @
O

To a mixture of 3-methyl-1-phenyi-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride (prepared as
described in Example 1-d) (513 mg, 1.73 mmol) in dichloromethane (30 mL) was added (R)-2-(fert-
butoxycarbonylamino)-3-methylbutanoic acid (411 mg, 0.00026 mol), 1-]bis{dimethylamino)methylene]-
1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU) (900 mg, 2.36 mmol) and N,N-
diisopropylethylamine (605 mg, 4.6 mmol). The resulting mixture was stirred for 2 hours at room
temperature before the reaction was quenched with ice-water. The mixture was extracted with ethy}
acetate (3 x 10 mL) and the combined organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with ethyl acetate ; petroleum ether = 1:5 to afford (R)-tert-butyl-3-methyl-1-(3-methyl-2,4-dioxo-1-
phenyl-1 ,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-Z—ylcarbamate as a colorless oil (650 mg, 81%).
LCMS (ESI): m/z = 459.2 [M+H]".

'H-NMR (300 MHz, CDCls): 5 = 0.65-0.92 (m, 6H), 1.34 (s, 6H), 1.44 (s, 3H), 1.59-1.94 (m, 4H), 3.11 (s,
3H), 3.34-3.51 (m, 1H), 3.83-3.94 (m, 2H), 4.27-4.44 (m, 1H), 4.49-4.61 (m, 1H), 5.15-5.17 (m, 1H), 7.05-
7.19 (m, 2H), 7.40-7.45 {m, 3H).

{R)-8-(2-Amino-3-methylbutanoyl)-3-methyl-1-phenyl-1,3,8-triazaspiro[4.5]decane-2,4-dione
hydrochloride

0 N/
\:/ Nko
“__N
HNTY %
o \
HCI SN

A solution of tert-butyl-3-methyl-1-(4-nitrophenyl)-2, 4-dioxo-1,3,8-triazaspiro{4. 5]decane-8-carboxylate
(458 mg, 1.98 mmol) in hydrochloric acid in dioxane (6.0 M, 10 mL) was stirred for 30 minutes. The
precipitate was collected by filtration and dried under reduced pressure to afford (R)-8-(2-amino-3-
methylbutanoyl)-3-methyl-1-phenyl-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride as a white solid
(250 mg, 46%).

LCMS (ESI). m/z = 359.2 [M+H]".
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(R)-N-(3-Methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-3-
(trifluoromethyl)benzamide
/
© N
o > /Eo

FsC ~_ _N )
3 ”/wg

To a mixture of (R)-8-(2-amino-3-methyibutanoyl)-3-methyl-1-phenyl-1,3,8-triazaspiro[4.5ldecane-2,4-
dione hydrochloride (52 mg, 0.132 mmol) in dichloromethane (2 mL) was added 3-
(trifluoromethyl)benzoic acid (23 mg, 0.12 mmol), 1-[{bis(dimethylamino)methylene}-1H-1,2,3-triazolo[4,5-
bjpyridinium-3-oxide hexafluorophosphate (HATU) (68 mg, 0.17 mmol) and N,N-diisopropylethylamine
(31 mg, 0.24 mmol). The resuiting mixture was stirred for 2 hours at room temperature before the reaction
was quenched with ice-water (10 mL). The mixture was extracted with ethyl acetate (3 x 10 mL) and the
combined organic layers were dried over anhydrous sodium sulfate and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography eluting with ethyl acetate :
petroleum ether = 1:5 to afford (R)-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3 8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-3-(triflucromethyl)benzamide as a white solid (34.4 mg, 49%).
LCMS (ESI): m/z = 531.2 [M+H]"

'H-NMR (400 MHz, CD,0D): 8 = 0.92-1.00 (m, 6H), 1.97-2.19 (m, 5H), 3.08 (s, 3H), 3.91-4.48 (m, 4H),
4.77-4.91 ({m, 1H), 7.17-7.33 (m, 4H), 7.84-8.07 (m, 4H), 8.12-8.14 (m, TH).

The following 18 compounds were synthesized following the general procedure described above:
Example 34:
(R)-3-Ethyl-2-fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl}-1-
oxobutan-2-yl)benzamide

Oy-N
F O\z/ N/‘EO

- N
e
S~
31.2 mg, yield: 51%, white sofid.
LCMS (ESI): m/z = 509.2 [M+HT".
"H-NMR (400 MHz, CD,0D): 8 = 0.79-1.09 (m, 6H), 1.17-1.33 (m, 3H), 1.60-2.24 (m, 5H), 2.73 (m, 2H),
3.09 (s, 3H), 3.48 (m, 1H), 3.83-4.04 (m, 1H), 4.24-4.30 (m, 1H), 4.37-4.52 (m, 1H), 4.85-4.89 (m, 1H),
7.10-7.59 (m, 8H).
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Example 35:
(R)-3,4-Dichloro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-y})-1-

oxobutan-2-yl)benzamide

0 N/
o N =0
cl “_ _N
N 773
0
cl ~

33.9 mgq, yield: 50%, white solid.

LCMS (ESI): m/z = 531.2, 533.2 [M+HT".

"H-NMR (400 MHz, CD;0D): 8 = 0.71-0.90 (m, 6H), 1.58-2.30 (m, 5H), 3.09 (s, 3H), 3.48 (m, 1H), 3.84-
4.01 (m, 1H), 4.17-4.58 (m, 2H), 4.74 (m, 1H), 7.17-7.84 (m, 8H).

Example 36:
(R)-2,5-Dichloro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)benzamide

© -N
0 =0

Ci “_ _N
O
Cl

34.4 mg, vield: 51%, white solid.

LCMS (ESI): m/z = 531.2, 533.2 [M+H]".

"H-NMR (400 MHz, CD50D): 6 = 0.71-1.10 (m, 6H), 1.61-2.25 (m, 5H), 3.10 (s, 3H), 3.46-3.49 (m, 1H),
3.81-4.04 (m, 1H), 4.11-4.58 (m, 2H), 4.74-4.77 (m, 1H), 7.12-7.57 (m, 8H).

Example 37:
5-Ethyl-2-fluoro-N-((2R,3 5)-3-methoxy-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-
8-yl)-1-oxobutan-2-yl)benzamide

Oy
o O §N>:O
/\EjLH\“\Q(N @
E 0]
19.8 mg, vield: 29%, white solid.

LCMS (ESI): m/z = 525.2 [M+H]".
"H-NMR (400 MHz, CD;0D): & = 1.22-1.31 (m, 6H), 1.66-2.83 (m, 6H), 3.03 (m, 4H), 3.38 (s, 2H), 3.51-
4.51 (m, 5H), 5.01-5.17 (m, 1H), 6.73-7.76 (m, 8H).
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Example 38:
3-Ethyl-5-fluoro-N-{{2R,35)-3-methoxy-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazas piro[4.5]decan-

8-yl)-1-oxobutan-2-yl)benzamide

J
| NN

o " C =0
N N

N

HO

36.0 mgq, yield: 54%, white solid.

LCMS (ESI): m/z = 525.2 [M+H]".

"H-NMR (400 MHz, CD,OD): 6 = 1.00-1.19 (m, 6H), 1.86-2.71 (m, 6H), 3.08 (s, 3H), 3.11 (s, 1H), 3.30 (s,
2H), 3.46-4.47 (m, 5H), 5.03-5.11 (m, 1H), 6.69-7.76 (m, 8H).

Example 39:
(R)-5-Ethyl-2-fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-

oxobutan-2-yl)benzamide

/
0 N

O\:/ ﬁo

: N
- N
T
F =

10.0 mg, yield: 17%, white solid.

LCMS (ESI): m/z = 509.2 [M+H]".

"H-NMR (400 MHz, CD;OD): 8 = 0.79-1.09 (m, 6H), 1.26-1.30 (m, 3H}, 1.57-2.27 (m, 5H), 2.63-2.75 (m,
2H), 3.09 (s, 3H), 3.42-3.56 (m, 1H), 4.14-4.32 (m, 2H), 4.37-4.53 (m, 1H), 4.82-4.88 (m, 1H), 7.05-7.61
(m, 8H).

Example 40:
5-Ethyl-2-fluoro-N-((2R,3R)-3-methoxy-1-(1-(4-methoxyphenyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide

/

| 9N
ISYOLE

o~ - N
~ X N
| HW 77
P O

F S

O

10.0 mg, vield: 15%, white solid.
LCMS (ESI): m/z = 555.2 [M+H]".
'H-NMR (400 MHz, CD,0D): 8 = 1.02-1.27 (m, 6H), 1.65-2.05 (m, 4H), 2.66-2.73 (m, 2H), 3.08 (s, 3H),
3.12-3.20 (m, 1H), 3.44-3.47 (m, 1H), 3.52-3.88 (m, 6H), 4.17-4.25 (m, 1H), 4.31-4.49 (m, 1H), 5.06-5.17
(m, 1H), 6.93-7.20 (m, 5H), 7.39-7.57 (m, 2H).
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Example 41:
3-Fluoro-N-((2R,3R)-1-(1-{4-methoxyphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxopentan-2-yl)-5-methylbenzamide

12.8 mg, yield: 11%, white solid.

LCMS (ESI): m/z = 539.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 8 = 0.67-0.98 (m, 6H), 1.12-1.25 (m, 1H), 1.45-1.48 (m, 1H), 1.62-2.15 (m,
5H), 2.41 (s, 3H), 3.07 (s, 3H), 3.47-3.51 (m, 1H), 3.75 (s, 2H), 3.84 (s, 1H), 3.85-4.51 (m, 3H), 4.89-4.91
(m, 1H), 6.84-7.52 (m, 7H).

Example 42:
(R)-5-Cyclopropyl-2-fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-
8-yl)-1-oxobutan-2-yl)benzamide

o)

N
o N):O
34.0 mg, yield: 39%, white solid.

~ _N
"N
L
F
LCMS (ESI): m/z = 521.2 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 0.67-0.98 (m, 10H), 1.65-2.15 (m, 6H), 3.08 (s, 3H), 3.47-3.51 (m, 1H),
3.91-3.94 (m, 1H), 4.23-4.49 (m, 2H), 4.80-4.90 (m, 1H), 7.05-7.51 (m, 8H).

Example 43:
(R)-5-Chloro-2-fluoro-N-{3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-
1-oxobutan-2-yl)benzamide

Q N
s} \/ N\RO

Cl ~__N
N
H/\g/ @
F
42.0 mg, yield: 48%, white solid.

LCMS (ESI): m/z = 515.2[M+H]".
"H-NMR (400 MHz, CD,0D): & = 0.76-1.01 (m, 6H), 1.65-2.15 (m, 5H), 3.09 (s, 3H), 3.47-3.51 (m, 1H),
3.90-3.95 (m, 1H), 4.17-4.47 (m, 2H), 4.80-4.82 (m, 1H), 7.22-7.75 (m, 8H).
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Example 44:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)-5-(trifluoromethyl}benzamide
/
© N
0 \/ /\:O

E N
FiC “__N
ﬁﬁf @
. 0

26.9 mg, yield: 55%, white solid.

LCMS (ESI): m/z = 549.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 6 = 0.77-1.03 (m, 6H), 1.68-2.22 (m, 5H), 3.09 (s, 3H), 3.46-3.53 (m, 1H),
3.93-3.99 (m, 1H), 4.18-4.30 (m, 1H), 4.40-4.52 (m, 1H), 4.83-4.86 (m, 1H), 7.23-7.53 (m, 6H), 7.85-8.02
(m, 2H).

Example 45:
(R)-5-Cyclopropyl-2-fluoro-N-(1-(1-(4-methoxyphenyl)-3-methyl-2,4-dioxo-1,3,8-

triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)benzamide

o) N/
oY [ N>tO
N
N Y
o \
F T
O

23.0 mg, yield: 36%, white solid.

LCMS (ESI): m/z = 551.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 8 = 0.68-0.98 (m, 10H), 1.86-2.16 (m, 6H), 3.32 (s, 3H), 3.47-3.51 (m, 1H),
3.75-3.77 (m, 2H), 3.81-3.88 (m, 1H), 3.93-4.49 (m, 3H), 4.84-4.90 (m, 1H), 6.88-7.34 (m, 7H).

Example 46:
(R)-3-EthyI-N-(3-methyl-1-(3-methyl-2,4-dicxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl})-1-
oxobutan-2-yl)benzamide

/
© N

0 N/*\«o

“__N
O
o)
29.5 mg, yield: 50%, white solid.
LCMS (ESI): m/z = 491 [M+H]".
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"H-NMR (400 MHz, CDsOD): 5 = 0.72-0.97 (m, 6H), 1.23-1.28 (m, 3H), 1.60-2.18 {m, 5H), 2.67-2.73 (m,
2H), 3.07 (s, 3H), 3.49-3.52 (m, 1H), 3.90-4.00 (m, 1H), 4.31-4.49 (m, 2H), 4.76-4.88 (m, 1H), 7.16-7.49
(m, 8H).

Example 47:
(R)-3-Ethyl-5-fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)benzamide

o /

N
0 \_/ >»\‘O
N
N ©
O
27.6 mq, yield: 45%, white solid.
LCMS (ESI): m/z = 509 [M+H]".
"H-NMR (400 MHz, CDsOD): 8 = 0.71-0.96 (m, 6H), 1.24 (m, 3H), 1.65-1.68 (m, 1H), 1.91-2.09 (m, 4H),
2.70-2.72 (m, 2H) 3.07 (s, 3H), 3.45-3.47 (m, 1H), 3.90-3.96 (m, 1H), 4.30-4.47 (m, 2H), 4.73 (m, 1H),
7.14-7.50 (m, 9H).

Example 48:
(R)-3,5-Dichloro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-

oxobutan-2-yl)benzamide

° N
o ™~ \FO

E N
Cl s N
g

Cl
18.5 mq, yield: 29%, white solid.
LCMS (ESI): m/z = 531 [M+H]".
'H-NMR (400 MHz, CDsOD): & = 0.71-0.96 (m, 6H), 1.63-1.73 (m, 1H), 1.81-2.61 (m, 4H), 3.08 (s, 3H),
3.47 (m, 1H), 3.89 (m, 1H), 4.22-4.51 (m, 2H), 4.71 (m, 1H), 7.18-8.65 (m, 8H.

Exampie 49:
5-Cyclopropyl-2-fluoro-N-{(2R,3R)-3-methoxy-1-(1-(4-methoxyphenyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide

/
Y
o “° N#O
\ N
1o
O—
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27.2 mg, yield: 31%, white solid.

LCMS (ESI): m/z = 567 [M+H]".

"H-NMR (400 MHz, CD;0D): 5 = 0.70-0.82 (m, 2H), 0.91-1.03 (m, 4H), 1.14-1.32 (m, 2H), 1.60-1.79 (m,
1H), 1.83-2.17 (m, 4H), 2.99-3.11 (m, 3H), 3.13-3.15 (m, 2H), 3.71-4.01 (m, 6H), 4.14 (m, 1H), 4.47-4.49
(m, 1H), 5.03-5.26 (m, 1H), 8.95-7.01 (m, 1H), 7.02-7.33 (m, 5H), 7.50-7.71 (m, 1H).

Example 50:
(R)-5-Ethyl-2-fluoro-N-(1-(1-(4-methoxyphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-
3-methyl-1-oxobutan-2-yl)benzamide

0 N/
o0 N =0
; N
N
O
F
O\

43.7 mg, yield: 68%, white solid.

LCMS (ESI): m/z = 539 [M+H]".

'H-NMR (400 MHz, CD;0D): 5 = 0.74-1.08 (m, 6H), 1.21-1.38 (m, 3H), 1.60-1.75 (m, 1H), 1.78-2.25 (m,
4H), 2.62-2 80 {m, 2H), 3.08 (s, 3H), 3.41-3.48 (m, 1H), 3.56-3.76 (m, 2H), 3.84-3.93 (m, 1H), 4.18-4.27
(m, 2H), 4.48-4 86 (m, 2H), 6.90-6.92 (m, 1H), 7.00-7.26 (m, 4H), 7.45 (m, 2H).

Example 51:
(R)-2-Fluoro-N-(1-(1-(4-methoxyphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-

methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

o] N/
0 =0
FiC “__N
N
O
F
O\

40.0 mg, yield: 47%, white solid.

LCMS (ESt): m/z = 579 [M+H]".

'H-NMR (400 MHz, CD;0D): 5 = 0.79-1.01 (m, 6H), 1.66-2.17 (m, 5H), 3.06 (s, 3H), 3.49 (m, 1H), 3.75 (s,
2H), 3.85 (s, 1H), 3.94-4.22 (m, 2H), 4.44-4 50 (m, 1H), 4.86-4.94 (m, 1H), 6.90-6.93 (m, 1H), 7.13 (m,
3H), 7.43 (m, 1H), 7.94 (m, 2H).
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Example 52:
(R)-N-(1-(1-(1H-indazol-5-yl}-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifiuoromethyl)benzamide

N
FiC N ~ N
N 2
| H \
A0 )
HN-—N
Representative scheme:
N H\;
o
O CN SN (\ N
NHz l/j NH r NH 8] E,CI Boch )
BocN _— K200y, Cbz-Cl Booll” Y SwSo oemocan A
HN 73 e e———— ¢\ s
| TMSCN, HOAc, r.t, overnight THF/H,0, rt., overnight 2o, 2) HCI, EIOH,r.f.,1h I
= =~ ) NN
HN/L, Nt 3) (Boc);0, KzCOs, 1.t ovemight ot
Chz
a
b c
o ™7
/ o 7 FiC L oH SN
5N i — o
= N#O F ° e i N N
N ] \
CHgl . BoeN HCI, dioxane, rt, 1h HN /\ Example 26-f 3 u/\g/ \/ |
Hel S —— g
KaGO3, DMF,t, 1h \\ HATU, DCM, DIPEA, 1t 1h F = 7
ﬁ 7l N-N
N~ NN oo
Cbz Cbz
d e f
/
Pt
PA/C, H Ec HE
AL Ve N N 2
MeQH, rt., 30 L . LI !
=~
Il
HN-N

Representative general procedure:

tert-Butyl-4-(1H-indazol-5-ylamino)-4-cyanopiperidine-1-carboxylate
CN

BocN

To a solution of 1H-indazol-5-amine (25.0 g, 0.19 mol) in acetic acid (300 mL) was added terf-butyl-4-

N
.

H

oxopiperidine-1-carboxylate (45.0 g, 0.22 mol). The resulting mixture was cooled to 0°C and trimethylsilyl
cyanide (37.0 g, 0.37 mol) was added. The resulting solution was stirred overnight at room temperature.
Saturated aqueous ammonium chloride solution (500 mL) was added. The resulting mixture was filtered
and the filter cake was washed with water (3 x 50 mL) to afford tert-butyl-4-(1H-indazol-5-ylamino)-4-
cyanopiperidine-1-carboxylate as a brown salid (60.0 g, 93%).

LCMS (ESI): m/z = 342.1 [M+H]".

"H-NMR (300 MHz, DMSO-ds): 5 = 1.41 (s, 9H), 1.76-1.85 (m, 2H), 2.20-2.24 (m, 2H), 3.15 (t J = 10.8
Hz, 2H), 3.78-3.82 (m, 2H), 5.74 (s, 1H), 6.95-7.05 (m, 1H), 7.12-7.20 (m, 1H), 7.28-7.42 (m, 1H), 7.92 (s,
1H), 12.8 (br, 1H).
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Benzyl-5-((1-(tert-butoxycarbonyl)-4-cyanopiperidin-4-yljamino)-1H-indazole-1-carboxylate
CN
-N

QLNH
BocN
N

Cbz

!

To a solution of ferf-butyl-4-(1H-indazol-5-ylamino)-4-cyanopiperidine-1-carboxylate (60.0 g, 0.18 mol} in
tetrahydrofuran : water (300 mL, 1:1) was added potassium carbonate {567.0 g, 0.41 mol) and benzy!
chioroformate (53.0 g, 0.31 mol) at 0°C. After stirring overnight, the organic layer was isolated and the
aqueous was extracted with ethyl acetate (3 x 100 mL). The combined layers were washed with water (3
% 50 mL) and brine (3 x 50 mL). The organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with ethyl acetate : dichloromethane : petroleum ether = 1:2:2 to afford benzyl-5-((1-{tert-
butoxycarbonyl)-4-cyanopiperidin-4-ylyamino)-1H-indazole-1-carboxylateas a brown solid (60.0 g, 70%).
LCMS (ESH): m/z = 476.1 [M+H]".

Benzyl-5-(8-(tert-butoxycarbonyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)-1H-indazole-1-
carboxylate
© NH
=0
N
@

Sy

BocN

/
N-N
CbZ

To a solution of benzyl-5-((1-(tert-butoxycarbonyl)-4-cyanopiperidin-4-yl)amino)-1H-indazole-1-
carboxylate (10.0 g, 0.021 mol) in dichloromethane (200 mL) was added chlorosulfonyl isocyanate (20
mL, 0.23 mol) at 0°C. After stirring for 30 minutes at 0°C, the reaction was quenched by addition of a 5%
aqueous hydrochloric acid solution (100 mL). The solvent was removed under reduced pressure and
ethanol (100 mL) was added. The mixture was stirred for 30 minutes at 80°C. The solvent was removed
under reduced pressure and the residue was added to tetrahydrofuran (20 mL) and the pH was adjusted
to 8 by addition of a 15% aqueous potassium carbonate solution. Then di-tert-butyl-dicarbonate (5.9 g,
0.027 mol) in tetrahydrofuran (100 mL) was added. After stirring overnight, the solvent was removed
under reduced pressure and the residue was purified by silica gel column chromatography eluting with
dichloromethane : methanol = 50 : 1 to afford benzyl-5-(8-(fert-butoxycarbonyl)-2 4-dioxo-1,3,8-
triazaspiro[4.5]decan-1-yl)-1H-indazole-1-carboxylate as a yellow solid (3.0 g, 27%).
LCMS (ESI): m/z = 520.1 [M+H]".
'H-NMR (300 MHz, CDCly): & = 1.36 (s, 9H), 1.74-1.81 (m, 2H), 1.96-2.00 (m, 2H), 3.43-3.55 (m, 2H),
4.02 (br, 2H), 5.56 (s, 2H), 7.25-7.41 (m, SH), 7.51-7.57 {m, 3H), 8.21 (s, 1H), 8.29-8.32 (d, 1H, J=9.2
Hz).
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Benzyl-5-(8-{tert-butoxycarbonyl)-3-methyl-2, 4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)-1H-indazole-
1-carboxylate

Y
>:o
N

0}

BocN

\

=
NN

Cb7

To a solution of benzyl-5-(8-(tert-butoxycarbonyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)-1H-indazole-
1-carboxylate (10.0 g, 0.018 mol) in N,N-dimethylformamide (100 mL) was added potassium carbonate
(5.32 g, 0.039 mol) at 0°C. After stirring for 15 minutes, iodomethane (1.58 mL, 0.025 mol) was added.
After stirring for 1 hour, the reaction was quenched by addition of ice-water (50 mL}). The mixture was
extracted with ethyl acetate (3 x 50 mL) and the combined organic layers were dried over anhydrous
sodium sulfate and concentrated under reduced pressure. The residue was purified by silica gel column
chromatography eluting with dichloromethane : methanol = 40 : 1 to afford benzyl-5-(8-(fert-
butoxycarbonyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)-1H-indazole-1-carboxylate as a
white solid (7.5 g, 73%).

LCMS (ESI): m/z = 534.1 [M+H]".

"H-NMR (300 MHz, CDCly): & = 1.35 (s, 9H), 1.72-1.77 (m, 4H), 1.86-1.90 (m, 2H), 3.11 (s, 3H), 3.51 (br,
2H), 3.86-4.10 (m, 2H), 5.55 (s, 2H), 7.29 (dd, 1H, J = 8.9 Hz, J= 1.9 Hz), 7.40 (m, 3H), 7.53 (m, 3H),
8.20(d, 1H, J=0.7 Hz), 8.28 (d, 1H, J = 8.6 Hz).

Benzyl-5-(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl}-1H-indazole-1-carboxylate

/
ON
=0
N
HN
HCI

/
N—N
/

Cbz

hydrochloride

A solution of benzyl-5-(8-(tert-butoxycarbonyl)-3-methyl-2,4-dioxo-1,3,8-triazaspirof4.5]decan-1-yl)-1H-
indazole-1-carboxylate (3.50 g, 0.00657 mol) in hydrochloric acid in dioxane (10 mL, 6.0 M) was stirred 1
hour. The mixture was filtered, and the filter cake was washed with petroleum ether (3 x 10 mL) to afford
benzyl-5-(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)-1 H-indazole-1-carboxylate hydrochloride
as a white solid (1.98 g, 70%).

LCMS (ESI): m/z = 4341 [M+H]".

52



10

16

20

25

30

WO 2015/154023 PCT/US2015/024338

(R)-Benzyl-5-(8-(2-(2-fluoro-5-(triftucromethyl)benzamido)-3-methylbutanoyl)-3-methyl-2 4-dioxo-
1,3,8-triazaspiro[4.5]decan-1-yl}-1H-indazole-1-carboxylate

/
© N
o " N/&o
FiC N
N
. o)
P!
N—N
Cbz/

To a sclution of benzyl-5-(3-methyl-2,4-dioxo-1,3,8-triazaspirof4.5]decan-1-yl)-1H-indazole-1-carboxylate
hydrochloride (5.0 g, 0.011 mol) in dichloromethane (100 mL) was added sequentially (R)-2-(2-fluoro-5-
(trifluoromethyl)henzamido}-3-methylbutanoic acid (prepared as described in Example 26-f) (2.9 g,
0.0094 mol), 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide
hexafluorophosphate (HATU) (5.33 g, 0.01406 mol), N,N-diisopropylethylamine (3.0 g, 0.024 mol). The
reaction was stirred for 2 hours before guenching with ice-water (10 mL). The mixture was extracted with
ethy! acetate (3 x 50 mL) and the combined organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by prep-TLC with dichloromethane :
methanol = 15:1 to afford (R)-benzyl-5-(8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-
methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)-1H-indazole-1-carboxylate as a white solid (5.1 g,
76%).

LCMS (ESI): m/z = 723.0 [M+H]".
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-{trifluoromethyl)benzamide

o)

N
OY /&o

F3Co_a ~_N
YONTY 77
F N =~
HN-N

A mixture of (R)-benzyl-5-(8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methyl butanoyl)-3-methyl-2,4-
dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)-1H-indazole-1-carboxylate (350 mg, 0.48 mmol) and palladium on
carbon (50 mg, 5%) in methanol (50 mL) was stirred for 3 hours under a hydrogen atmosphere. The
resulting mixture was filtered and the filter cake was washed with methanol (5 x 10 mL). The filtrate was
concentrated under reduced pressure. The residue was purified by prep-HPLC (acetonitrile and water,
acetonitrile from 5% to 60%) to afford (R)-N-(1-(1-(1H-indazol-5-yl}-3-methyl-2 4-dioxo-1,3,8-
triazaspirof4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide as a white
solid (78 mg, 27%).

LCMS (ESI): m/z = 589.2 [M+H]"

'H-NMR (400 MHz, CD;0D): & = 0.67-0.99 (m, 6H), 1.74-2.26 (m, 5H), 3.11 (s, 3H), 3.48-3.54 (m, 1H),
3.94-4.00 (m, 1H), 4.18-4.52 (m, 2H), 4.80-4.84 (m, 1H), 7.16-7.68 (m, 3H), 7.75-7.87 (m, 2H), 7.87-8.15
(m, 1H), 8.46-8.51 (m, 1H).
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The following 22 compounds were synthesized following the generai procedure described above:
Example 53:
(R)-N-(1-(1-(1H-Indazol-6-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl}benzamide

O N
o > =0

: N
FaCu “ _N
N
C&ﬂ? 4
F =" "NH
)

=N

73.2 mg, yield: 30%, white solid.

LCMS (ESI): m/z = 589.0 [M+H]".

"H-NMR (400 MHz, CD;0OD): & = 0.79-1.04 (m, 6H), 1.84-2.13 (m, 5H), 3.18 (s, 3H), 3.48-3.54 (m, 1H),
4.02-4.06 (m, 2H), 4.60-4.64 (m, 1H), 4.97-5.01 (m, 1H), 6.91-6.96 (m, 1H), 7.15-7.24 (m, 1H), 7.42-8.01
(m, 4H), 8.13-8.34 (m, 1H).

Example 54:
{R)-N-{1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)-5-cyclopropyl-2-fluorobenzamide

0

o
3 N N
‘|/'FHO

29.7 mg, yield: 37%, white solid.

LCMS (ESI): m/z = 561.2 [M+H]".

'H-NMR (400 MHz, CDsOD): 8 = 0.63-1.00 (m, 10H), 1.72-2.25 (m, 6H), 3.11 (s, 3H), 3.47-3.53 (m, 1H),
3.93-3.99(m, 1H), 4 16-4.51 (m, 2H), 4.80-4.82 (m, 1H), 6.89-7.11 (m, 1H), 7.17-7.30 (m, 2H), 7.40-7.53
(m, 1H), 7.65-7.67 (m, 1H), 7.77-8.03 (m, 1H), 8.10-8.15 (m, 1H).

Example 55:
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-5-ethyl-2-fluorobenzamide

o) ¢f
o =0
- N
N
L SR
P © k\/
HN-N
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29.4 myg, yield: 46%, white solid.

LCMS (ESI): m/z = 549.2 [M+H]".

'H-NMR (400 MHz, CD;0D): & = 0.67-1.04 (m, 6H), 1.18-1.31 (m, 3H), 1.73-2.25 (m, 5H), 2.58-2.70 (m,
2H), 3.10 (s, 3H), 3.47-3.50 (m, 1H), 3.93-3.99 (m, 1H), 4.16-4.51 {m, 2H), 4.81-4.88 (m, 1H), 6.90-6.94
(m, 1H), 7.09-7.17 (m, 1H), 7.24-7.35 (m, 2H), 7.51-7.56 (m, 1H), 7.65-7.77 (m, 1H), 8.03-8.15 (m, 1H).

Example 56:
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-diox0-1,3,8-triazaspiro{4.5]decan-8-yl}-3-methyl-1-

oxobutan-2-yl)-2-fluoro-5-methyilbenzamide
© N
o " /EO

- N
- N
SRR
F S

25.2 mq, yield: 39%, white solid.

LCMS (ESI): m/z = 535.2 [M+H]".

"H-NMR (400 MHz, CD,0D): 5 = 0.66-0.97 (m, 6H), 1.72-2.34 (m, 8H), 3.10 (s, 3H), 3.45-3.54 (m, 1H),
3.92-3.98 (m, 1H), 4.25-4.50 (m, 2H), 4.80-4.82 (m, 1H), 6.86-7.09 (m, 1H), 7.17-7.28 (m, 3H), 7.50-7.52
(m, 1H), 7.64-7.76 (m, 1H), 8.04-8.15 (m, 1H).

Example 57:
(R)-N-(2-(1-(1H-Indazol-5-y1)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-1-cyclopentyl-2-

oxoethyl)-2-fluoro-5-(trifluoromethyl)benzamide

0 :
FiC ~__N
N
. o)

0

/
N

)=0
N

HN-N

33.7 mg, yield: 41%, white solid.

LCMS (ESI): m/z =615.2 [M+H]".

'H-NMR (400 MHz, CDCl3): 8 = 1.23-1.96 (m, 10H), 2.09-2.23 (m, 2H), 2.34-2.40 (m, 1H), 3.10 (s, 3H),
3.48-3.54 (m, 1H), 3.92-4.00 (m, 1H), 4.30-4.33 (m, 1H), 4.47-4.51 (m, 1H), 4.83-4.84 (m, 1H), 7.14-7.30
(m, 2H), 7.39-7.52 (m, 1H), 7.66-7.68 (m, 1H), 7.74-7.86 (m, 2H), 7.96-8.15 (m, 1H).
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Example 58:
(R)-N-(2-(1-(1H-Indazol-5-yl}-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-1-cyclobutyl-2-

oxoethyl)-2-fluoro-5-(trifluoromethyl)benzamide
Py
o o O'\N =0

N
w

HN-N

5  33.6 mg, yield: 41%, white solid.
LCMS (ESI): m/z = 601.2 [M+H]".
"H-NMR (400 MHz, CDCl,): & = 1.58-1.88 (m, 10H), 2.54-2.77 (m, 1H), 3.18 (s, 3H), 3.48-3.54 (m, 1H),
3.92-4.09 (m, 2H), 4.48-4.61 (m, 1H), 5.09-5.12 (m, 1H), 7.00-7.35 (m, 3H), 7.44-7.62 (m, 2H), 7.71-7.74
{m, 1H), 7.98-8.08 (m, 1H).

10
Example 59:
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyi-1-
oxobutan-2-yl}-3-(trifluoromethyl)benzamide
(This compound was obtained as the des-chloro by-product of Example 57)
/
© N
o0 N}:o
FsC ~__N
N
O
/
HN-N
15

6.9 mg, yield: 11%, white solid.

LCMS (ESI): m/z = 571.2 [M+H]".

'H-NMR (400 MHz, CD,0D): 8 = 0.61-0.62 (m, 1H), 0.86-0.88 (m, 1H), 0.94-1.09 (m, 4H), 1.75-2.25 (m,

5H), 3.10 (s, 3H), 3.46-3.53 (m, 1H), 3.92-3.99 (m, 1H), 4.42-4.52 (m, 2H), 4.74-4.78 (m, 1H), 7.15-7.29
20 (m, 1H), 7.47-7.51 (m, 1H), 7.58-7.67 (m, 2H), 7.77-7.96 (m, 2H), 8.01-8.18 (m, 2H).
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Example 60:
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl}-3-chloro-5-(trifluoromethyl)benzamide

ONN
o N/EO
FaCu ~_N
N
@AHW &
P o}
e
Ci HN/N

8.8 mg, yield: 14%, white solid.

LCMS (ESI): m/z = 6052 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 0.85-0.87 (m, 1H), 0.5-0.99 (m, 4H), 1.06-1.08 (m, 1H), 1.70-1.78 (m,
1H), 1.89-1.99 (m, 1H), 2.07-2.34 (m, 3H), 3.10 (s, 3H), 3.50-3.54 (m, 1H), 3.91-3.99 (m, 1H), 4.23-4.52
(m, 2H), 4.74-4.77 (m, 1H), 7.14-7.17 {(m, 1H), 7.48-7.50 (m, 1H), 7.64-7.65 {m, 1H), 7.77-7.89 (m, 3H),
7.97-7.98 (m, 1H), 8.07-8.15 (m, 1H).

Example 61:
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-methyl-5-(trifluoromethyl)benzamide

/
ENGY
o > /&o
E N
F,C ~__N
Ty
o)
/
HN-N

22.0 mg, vield: 54%, white solid.

LCMS (ESI): m/z = 585.2 [M+H]".

"H-NMR (400 MHz, CD0OD): & = 0.58-1.10 (m, 6H), 1.70-1.89 (m, 3H), 2.10-2.12 (m, 4H), 2.34-2.43 (m,
1H), 3.12 (s, 3H), 3.51-3.54 (m, 1H), 3.98-4.00 (m, 1H), 4.17-4.62 (m, 2H), 4.78-4.82 (m, 1H), 7.17-7.25
(m, 2H), 7.40-7.44 (m, 1H), 7.50-7.84 (m, 3H), 8.00-8.10 (m, 1H).

Example 62:
(R)-N-(1-(1-(1H-Indazol-5-y1)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)-2-fluoro-5-{trifluoromethoxy)benzamide

/
O N
0 ~_ >:O
= N
FsCO s N
N 7
H o \
F =
HN-N

18.4 mg, vield: 28%, white solid.
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LCMS (ESI): m/z = 605.2 [M+H]"

"H-NMR (400 MHz, CD;OD): & = 0.67-0.97 (m, 6H), 1.71-2.12 (m, 5H), 3.10 (s, 3H), 3.47-3.50 (m, 1H),
3.91-3.96 (m, 1H), 4.15-4.23 (m, 1H), 4.38-4.48 (m, 1H), 4.81-4.83 (m, 1H), 7.07-7.41 (m, 6H), 8.03-8.15
(m, 1H).

Example 63:
(R)-N-(1-(1-(1H-indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-3-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-methoxybenzamide

o, N/
o0 =0
O A A N
Oy
_ o
F ]
HN-N

22.2 mg, vield: 34%, white solid

LCMS (ESI): m/z = 551.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 8 = 0.67-0.68 (m, 1H), 0.80-0.82 (m, 1H), 0.95-0.97 (m, 4H), 1.72-1.79 (m,
1H), 1.88-1.92 (m, 1H), 2.07-2.23 (m, 3H), 3.10 (s, 3H), 3:46-3.52 (m, 1H), 3.76-3.80 (m, 3H), 3.92-3.98
(m, 1H), 4.15-4.27 (m, 1H), 4.37-4.51 (m, 1H), 4.81-4.83 (m, 1H), 6.90-7.28 (m, 4H), 7.50-7.66 (m, TH),
7.64-7.76 (m, 1H), 8.03-8.15 (m, 1H).

Example 64:
(R)-N-(1-(1-{1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-5-(difluoromethoxy)-2-fluorobenzamide

Q -N
o Y~ N/\‘O

FoHCO ~ N
N
. o

HN-N
3.5 mg, 6.7% yield, white solid.
LCMS (ESI): myz = 507 2 [M+H]".
"H-NMR (400 MHz, CD50D): & = 0.67-0.98 (m, 6H), 1.73-1.79 (m, 1H), 1.88-1.91 (m, 1H), 1.85-2.09 (m,
3H), 3.33 (s, 1H), 3.11 (s, 2H), 3.48-3.54 (m, 1H), 3.93-3.96 (m, 1H), 4.16-4.28 (m, 1H), 4.37-4.52 (m,
1H), 4.79-4.88 (m, 1H), 6.63-6.81 (m, 1H), 6.99-7.06 (m, 1H), 7.21-7.32 (m, 2H), 7.48-7.55 (m, 1H), 7.68-
7.78 {m, 1H), 8.03-8.15 (m, 1H), 8.26-8.31 (m, 1H).
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Example 65:
{R)-N-(1-(1-{(1H-Indazol-5-yI)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl})-3-methyl-1-

oxobutan-2-yl)-2,5-dichlorobenzamide

/
SN
O \/ N#O
Cl N
VT
Cl /
HN-N

41.2 mg, 29% yield, white solid.

LCMS (ESI): m/z = 571.1, 573.1 [M+H]".

'H-NMR (400 MHz, CDsOD): & = 0.63-1.00 (m, 6H), 1.68-2.23 (m, 5H), 3.10 (s, 3H), 3.32-3.51 (m, 1H),
3.92-3.98 (m, 1H), 4.17-4.50 (m, 2H), 4.72-4.77 (m, 1H), 7.14-7.21 (m, 2H), 7.26-7.35 (m, 1H}, 7.43-7.46
(m, 1H), 7.53-7.76 (m, 2H), 8.03-8.15 (m, 1H).

Example 66:
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)-2,5-difluorobenzamide

0 N/
o > N\FO
F ~__N
N
. o)
)
HN-N

20.9 mg, 31.3% yield, white solid.

LCMS (ESI): m/z = 539.1 [M+H]"

'H-NMR (400 MHz, CD;0D): 5 = 0.67-0.98 (m, 6H), 1.72-1.80 (m, 1H), 1.88-1.95 (m, 1H), 2.08-2.24 (m,
3H), 3.10 (s, 1H), 3.46-3.53 (m, 1H), 4.15-4.29 (m, 1H), 4.48-4 52 (m, 1H), 4.80-4.81 (m, 1H), 4.90-4.91
(m, 1H), 7.00-7.07 (m, 4H), 7.65-7.74 (m, 1H), 8.03-8.15 (m, 2H).

Example 67:
{R)-N-(1-(1-{1H-Indazol-5-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-§-yl)-3-methyl-1-

oxobutan-2-yl)-1-admantanecarboxly amide

/
On N
0 > =0
“__N
N
o)
/
HN-N

2.5 mg, 10.3% yield, white solid.
LCMS (ESI): m/z = 561.3 [M+H]".
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"H-NMR (400 MHz, CD;0OD): & = 0.58-0.88 (m, 6H), 1.45-1.92 (m, 20H), 3.32 (s, 3H), 3.43-3.53 (m, 1H),
3.85-3.93 (m, 1H), 4.054.25 (m, 1H), 4.38-4.55 (m, 1H), 4.84-4.88 (m, 1H), 7.00-7.12 (m, 1H), 7.22-7.29
(m, 1H), 7.62-7.67 (m, 1H), 8.13-8.14 (m, 1H).

Example 68:
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazas piro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)-2-chloro-5-(trifluoromethyl)benzamide

50 mg, 67% yield, white solid.

LCMS (ESI): m/z = 605.1, 607.1 [M+H]".

"H-NMR (400 MHz, CD;0D): 6 = 0.99-0.66 (m, 6H), 1.71-1.80 (m, 1H), 2.00-2.28 (m, 4H), 3.12 (s, 3H),
3.48-3.58 (m, 1H), 3.94-4.05 (m, 1H), 4.34-4.54 (m, 2H), 4.74-4.82 (m, 1H), 7.18-7.34 (m, 1H), 7.40-7.45
(m, 1H), 7.68-7.78 (m, 3H), 8.00-8.16 (m, 1H).

Example 69:
(S)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8- yl)-3-methyl-1-

oxobutan-2-yl)-2-fluoro-5-{trifluoromethyl)benzamide
N
0 N\FO
FsC )LN N
<
o)

81.1 mg, 57% yield, white solid.

LCMS (ESI): m/z = 583.2 [M+H]".

"H-NMR (400 MHz, CD,0D): 5 = 0.67-0.99 (m, 6H), 1.74-2.16 (m, 5H), 3.11 (s, 3H), 3.48-3.55 (m, 1H),
3.94-4.52 (m, 3H), 481-4.89 (m, 1H), 7.16-7.21 (m, 1H), 7.28-7.41 (m, 1H), 7.52-7 54 (m, 1H), 7.66-7.68
(m, 1H), 7.76-7.87 (m, 2H), 7.99-8.02 (m, 1H).
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Example 70:
N-(2-(1-(1H-Indazol-5-y1)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl})-2-oxcethyl)-2-fluoro-5-

/
0 N
0 gN/\:O
FaC N
T
F

;
HN-N

(trifluoromethyl)benzamide

14.9 mg, 15% vyield, white solid.

LCMS (ESH): m/z = 547.1 [M+H]".

"H-NMR (400 MHz, CD50D): & = 1.80-2.13 (m, 5H), 3.10 (s, 3H), 3.42-3.61 (m, 1H), 3.83-3.91 (m, 2H),
4.21-4.23 (m, 2H), 4.39-4.49 (m, 1H), 7.20-7.23 (m, 1H), 7.34-7.40 (m, 1H), 7.60-7.63 (m, 1H), 7.71-7.72
(m, 1H), 7.82-7.83 (m, 1H), 8.09-8.11 (m, 2H).

Example 71:
N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8- carbonyl)cyclopropyl)-

2-fluoro-5-(trifluoromethyl)benzamide

o) J
0 OTN#O
FSC\@\)J\NZTN
H & 7
F S
HN-N
36.8 mg, 11% yield, white solid.
LCMS (ESI): m/z = 573.2 [M+H]".
"H-NMR (400 MHz, CD;0D): & = 1.26-1.36 (m, 4H), 1.76-1.84 (m, 2H), 2.10-2.13 (m, 2H), 3.10 (s, 3H),
3.59-3.80 (m, 2H), 4.31-4.35 (m, 2H), 7.15-7.22 (m, 2H), 7.48-7.50 (m, 1H), 7.64-7.65 (m, 1H), 7.76-7.83
(m, 2H), 8.01 (s, 1H)

Example 72:
(R)-N-(1-(1-(1H-Indazol-5-y1)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8- yl)-1-oxopropan-2-

yl}-2-fluoro-5-(trifluoromethyl)benzamide
/
© N
o N>:0
FsC ~__N
i
F O

22.2 mg, 14% yield, white solid.
LCMS (ESI): m/z = 561.1 [M+H]".
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"H-NMR (400 MHz, CD;0OD): & = 1.23-1.37 (m, 3H), 1.78-2.13 (m, 4H), 3.11 (s, 3H), 3.50-3.53 (m, 1H),
3.96-4.08 (m, 2H), 4.46-4.49 (m, 1H), 5.02-5.04 (m, 1H), 7.22-7.29 (m, 1H), 7.41-7.59 (m, 1H), 7.71-
7.78.(m, 1H), 7.86-7.91 (m, 2H), 8.07-8.15 (m, 2H).

Example 73:
N-(3-(1-(1H-Indazol-5-yl}-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carbonyl)oxetan-3-yl)-2-
fluoro-5-(trifluoromethyl)benzamide

0 ,J
1 &y
F30\©5‘LN8%(N y
H O \
F = 7
HN-N

4.8 mg, 6% yield, yellow solid.
LRMS n/z = 588 [M+H]".
"H-NMR (400 MHz, DMSO-dg): 8 = 8.61 (s, 1H), 8.51 (d, J = 8.7 Hz, 1H), 8.27 (d, J = 3.7 Hz, 1H), 8.15-
8.09 (m, 1H), 7.94 (d, J=1.4 Hz, 1H) 7.71 (t, J= 9.0 Hz, 1H), 7.65 (dd, J=8.7, 1.9 Hz, 1H), 4.76 (dd, J =
16.3, 6.0 Hz, 2H), 429 (dd, J = 28.0, 6.2 Hz, 2H), 3.64-3.44 (m, 2H), 3.28 (m, 2H), 3.01 (s, 3H), 2.21-2.08
(m, 2H), 1.79-1.58 (m, 2H).

Example 74:
N-(1-{1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-2-methyl-1-

oxopropan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/

ENGY
o} N>:O

F3C\©5LH><H/N
o
F

j
HN-N

23.8 mg, 14% yield, white sclid.

LCMS (ESI): m/z = 597.1 [M+Na]’".

'H-NMR (400 MHz, CDs0D): & = 1.47 (s, 6H), 1.68-1.84 (m, 2H), 2.01-2.05 (m, 2H}, 3.06 (s, 3H), 3.55-
3.87 (br, 2H), 4.39-4.50 (m, 2H), 7.03-7.06 (m, 1H), 7.29-7.42 (m, 2H), 7.53-7.54 (m, 1H), 7.67-7.69 (m,
1H), 7.81-7.84 (m, 1H), 7.93-7.94 (m, 1H).
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Example 75:
(R)-N-{1-(1-(Cyclopropylmethyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(triflucromethyl)benzamide

/
RNV

o N>:O

F,C ~ N
N A
F
Representative scheme:

o}
0. i Cl
Ty, 82
N é\o

DCM, 0°C o]
o NH; HCI on NH
QL T QU 2o &
N N \
KCN, MeOH/ water 3) Pd/C, MeOH BocN
4) (Boc),0, KsCOs3,
a b
/
SNt
CHsl o N>¢ 1) HCI, dioxane o Y7 N>“‘O
— o) FsC “__N
N N \W
DMF, NaH,rt  BocN o \©fU\H/\g/
<7 FaC A__OH F
N
2) o]
F
Example 28-f
¢ HATU, DCM, DIPEA, r.t

Representative general procedure:

1-Benzyl-4-(cyclopropylmethylamino)piperidine-4-carbonitrile
CN

To a mixture of cyclopropylmethanamine hydrochloride (500 mg, 4.7 mmol) in methanol : water (9:1, 50
mL) was added 1-benzylpiperidin-4-one (700 mg, 3.7 mmol} and potassium cyanide (200 mg, 3.0 mmol).
The resulting mixture was stirred overnight. The reaction was quenched with aqueous potassium
carbonate (10%, 30 mL). The resulting mixture was extracted with ethyl acetate (3 x 100 mL). The
combined organic layers were dried over with anhydrous sodium sulfate The solvent was removed under
reduced pressure and the residue was purified by silica gel column chromatography eluting with
dichloromethane : methano! = 10:1 to afford 1-benzyl-4-(cyclopropylmethylamino)piperidine-4-carbonitrile
as a yellow oil (450 mg, crude), which was used directly without any further purification.

LCMS (ESI): m/z = 377.2 [M+H]".
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tert-Butyl-1-(cyclopropylmethyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate

© NH

=0

N
BocN \

To a solution of 1-benzyl-4-(cycloprapylmethylamino)piperidine-4-carbonitrile (450 mg, crude) in
dichtoromethane was added chlorosulfonyl isocyanate (300 mg, 2.11 mmol) at 0°C. After stirring for 30
minutes at 0°C, the reaction was quenched with a 5% aqueous hydrochloric acid solution (5 mL). The
solvent was removed under reduced pressure and ethanol (10 mL} was added. The mixture was stirred
for 30 minutes at 80°C. The solvent was removed under reduced pressure. The residue was dissolved in
methanol. After stirring for 5 minutes, 5% palladium on carbon (150 mg, 50% wet with water) was added.
The resulting mixture was stirred under a hydrogen atmosphere for 1 hour. The catalyst was removed by
filtration and the filtrate was concentrated under reduced pressure. The residue was added to
tetrahydrofuran (20 mL) and the pH was adjusted to 8 by addition of agueous potassium carbonate
(15%). Then di-tert-butyl-dicarbonate {300 mg, 1.37 mmol) in tetrahydrofuran (20 mL) was added. After
stirring overnight, the solvent was removed under reduced pressure and the residue was purified by silica
gel column chromatography eluting with dichloromethane : methanol = 10:1 to afford tert-butyl-1-
(cyclopropylmethyl)-2.4-dioxo-1,3,8-triazaspircf4.5]decane-8-carboxylate as a yellow oil (200 mg, 13%
over two steps).
LCMS (ESI): m/z = 324.2 [M+H].
tert-Butyl-1-(cyclopropylmethyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate

o

=

BocN \\v

To a solution of tert-butyl-1-(cyclopropyimethyl)-2 4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate (200
mg, 0.61 mmol) in N,N-dimethylformamide (2 mL) was added sodium hydride (50 mg, 60% in oil, 1.30
mmol) at 0°C. After stirring for 15 minutes, iodomethane (100 mg, 0.74 mmol) was added. The resulting
mixture was stirred for 15 minutes at room temperature and the reaction was quenched with ice-water (10
mL). The mixture was extracted with ethyl acetate (3 x 50 mL). The combined organic layers were dried
over anhydrous sodium sulfate and cancentrated under reduced pressure. The residue was purified by
prep-HPLC (acetonitrile and water, acetonitrile from 5% to 50%) to afford tert-butyl-1-(cyclopropylimethyl)-
3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (110 mg, 52%).

LCMS (ESI): m/z = 338.2 [M+H]".

'H-NMR (300 MHz, CDCls): 5 = 0.29-0.35 (m, 2H), 0.46-0.57 (m, 2H), 1.45 (s, 9H), 1.56-1.69 (m, 3H),
1.83-1.94 (m, 2H), 2.98 (s, 3H), 3.08 (d, J = 6.9 Hz, 2H), 3.37-3.56 (m, 2H), 3.96-4.12 (m, 2H).
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(R)-N-(1-(1-(Cyclopropylmethyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methy|-1-

oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide
© ~N
o Y~ N>*0
FiC . N
T g
E )
A solution of tert-butyl-1-(cyclopropylmethyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (110 mg, 0.35 mmot) in hydrochioric acid in dioxane (6.0 M, 10 mL) was stirred for 30
minutes. The solvent was removed under reduced pressure. To the residue was added dichloromethane
(6 mL), (R)-2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanocic acid (prepared as described in
Example 28-f) (100 mg, 0.34 mmol), 1-[bis(dimethylaminc)methylenel-1H-1,2,3-triazolo[4,5-b]pyridinium-
3-oxide hexafluorophasphate (HATU) (150 mg, 0.39 mmol) and N,N-diisopropylethylamine (150 mg, 1.16
mmol). The resulting mixture was stirred for 2 hours at room temperature before the reaction was
guenched with ice-water (5 mL). The mixture was extracted with ethyl acetate (3 x 10 mL) and the
combined organic layers were dried over anhydrous sodium sulfate and concentrated under reduced
pressure. The residue was purified by prep-TLC with dichloromethane : methanoi = 15:1 to afford (R)-N-
(1-(1-(cyclopropylmethyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-
2-fluoro-5-(trifluoromethyl)benzamide as a white solid (44.6 mg, 24%).
LCMS (ESI): m/z = 527.2 [M+H]"
'"H-NMR (400 MHz, CD;0D): 8 = 0.29-0.33 (m, 2H), 0.46-0.54 (m, 3H), 1.04-1.11 (m, 6H), 1.75-1.84 (m,
2H), 1.95-2.05 (m, 1H), 2.15-2.19 (m, 1H), 2.35-2.41 (m, 1H), 3.01 (s, 3H), 3.17-3.20 (m, 2H), 3.42-3.48
(m, 1H), 3.92-3.95 (m, 1H), 4.11-4.33 (m, 1H), 4.57-4.60 (m, 1H), 4.90-4.95 (m, 1H), 7.41-7.48 (m, 1H),
7.91 (s, 1H), 8.04-8.06 (m, 1H), 8.56 (s, 1H).

The following 5 compounds were synthesized following the general procedure described above:
Example 76:
(R)-N-(1-(1-Cyclopropyl-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-
2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/
Oy N
o \/ N/&o
FsC N
T A

F

137.2 mgq, yield: 12%, white solid.

LCMS (ESI): m/z = 513.1 [M+H]".

"H-NMR (400 MHz, CD50D): 8 = 0.78-0.91 {m, 4H), 1.03-1.11 (m, 6H), 1.80-1.97 (m, 2H), 2.14-2.48 (m,
4H), 2.97 (s, 3H), 3.46-3.52 (m, 1H), 3.93-3.99 (m, 1H), 4.32-4.34 (m, 1H), 4.57-4.61 (m, 1H), 4.95-5.01
(m, 1H), 7.45-7.50 (m, 1H), 7.89-7.90 (m, 1H), 8.03-8.05 (m, 1H), 8.60 (m, 1H).
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Example 77:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(tetrahydro-2H-pyran-4-yl)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

0 /

7.8 mg, yield: 4%, white solid.

LCMS (ESH): m/z = 557 2 [M+HT".

'H-NMR (400 MHz, CD,OD): 8 = 1.05-1.12 (m, 6H), 1.47-1.57 (m, 2H), 1.75-2.02 (m, 3H), 2.12-2.28 (m,
1H), 2.37-2.68 (m, 3H), 2.96 (s, 3H), 3.50-3.53 (m, 4H), 3.88-4.06 (m, 3H), 4.28-4.36 (m, 1H), 4.54-4.66
(m, 1H), 4.87-5.00 (m, tH), 7.47-7.60 (m, 1H), 7.90-7.92 (m, 1H)}, 7.95-7.89 (m, 1H).

Example 78:
2-Fluoro-N-((R)-3-methyl-1-(3-methyl-2,4-dioxo-1-({5)-1-phenylethyl)-1,3,8-triazaspiro[4.5]decan-8-
yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

0O N
o > =0
B N

FaC ~_ _N
3 M /\g/ \\\\\\\©
F

45.0 mg, yield: 36%, white solid.

LCMS (ESI): m/z = 577.2 [M+HT".

"H-NMR (400 MHz, CD30OD): 8 = 1.02-1.15 (m, 6H), 1.77-2.23 (m, 8H), 3.00 (s, 3H), 3.41-3.47 (m, 1H),
3.91-3.97 (m, 1H), 4.29-4.32 (m, 1H), 4.49-4.68 (m, 2H), 4.87-4.94 (m, 1H), 7.21-7.50 (m, 5H), 7.88-8.08
(m, 2H), 8.47-8.59 (m, 1H).

Example 79:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-({tetrahydro-2H-pyran-4-yl)methyl)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl}-5-(trifluoromethyl)benzamide

/
© N

o =0

- N
FaC ~ N
N
H/\ﬂ/ \\C\O
. 0

71.7 mg, yield: 42%, white solid.

LCMS (ESI): m/z = 571.2 [M+H]".

"H-NMR (400 MHz, CD-0D): & = 1.04-1.11 {m, 6H), 1.12-1.14 (m, 1H), 1.27-1.30 (m, 2H), 1.61-1.67 (m,
2H), 1.17-2.08 (m, 5H), 2.37-2.44 (m, 1H), 2.99 (s, 3H), 3.12-3.17 (m, 2H), 3.30-3.46 (m, 2H), 3.90-3.97
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(m, 3H), 4.30-4.33 (m, 1H), 4.56-4.61 (m, tH), 4.96-4.98 (m, 2H), 7.45-7.50 (m, 1H), 7.09-7.92 {m, 1H),
8.06-8.07 (m, 1H).

Example 80:
2-Fluoro-N-({R)-3-methyl-1-(3-methyl-2,4-dioxo-1-((R)-1-phenylethyl)-1,3,8-triazaspiro[4.5]decan-§-
yl)-1-oxobutan-2-yi)-5-(trifluoromethyl}benzamide
/
© N
0 =0
FsC ~__N
RSy
F
16.0 mg, yield: 14%, white solid.
LCMS (ESl): miz = 577.2 [M+H]".
'H-NMR (400 MHz, CD;0OD): d = 0.95-1.14 (m, 6H), 1.69 (m, 1H), 1.87 (m, 5H), 2.17 (m, 1H), 2.25-2.43

(m, 1H), 3.04 (s, 3H), 3.37-3.61 (m, 1H), 3.90-4.22 (m, 2H), 4.43 (m, 1H), 4.62 (m, 1H), 5.08 (m, 1H), 7.2-
7.61 (m, TH), 7.72-7.84 (m, 1H), 8.29-8.43 (m, 1H).

Example 81:
(R)-N-(1-(1-(4-(Azetidin-3-yImethoxy)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyljbenzamide trifluoroacetic acid salt
/
O N
o > N\/:o

FsC ~__N
3 H/\g/
F

O
TFA é

N

H
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Representative scheme:
O -nH Oy
NH, 0 QE:JH O, ’g\:m =0 N 0
© Bﬂcrg TMSCN  BocN._- )\\( i TNTTO bem,occ Boch N CHl BocN B\
! HOAG, 1.t 2} HCL. EtOH er';b ?nh.AnFs L)
/ 77 3] (Boc),0, KoCOs, 0 0
a b c
0 ! Oy =N
/=0 /\‘T\ /&O

1) BBry, DCM, 1.t

/
(o] N
A
f
CbzN
7
~

2) Cbz-Cl, THFWater
NaH, DMF
OH
d e
o 7
FsCo __OH
= N /
TRy R
F o ~ N>:O
Example 28.-f GON TFA. DCM
74

T . FReC |/\ m \ﬂ/ —-
HATU, DIPEA, DCM, r.t P 0 \
E .
a
g\i
N

Representative general procedure:

’_ﬁOMs
_ N
BocN ChzN e
MeORH, rt

PU/C, H,

\

P 4

N
Boc f

tert-Butyl-4-cyano-4-(4-methoxyphenylamino)piperidine-1-carboxylate

CN
NH
BocN

To a solution of 4-methoxyaniline (2 g, 16 mmaol} in acetic acid (20 mL) was added fert-butyl-4-

oxopiperidine-1-carboxylate (3.5 g, 17.5 mmol). The resulting mixture was cooled to 0°C and trimethylsilyl

cyanide (1.9 g, 19 mmol) was added. The solution was stirred overnight at rcom temperature. Saturated

aqueous ammonium chloride solution was added (50 mL). The mixture was extracted with ethyi acetate

10 (3 x 50 mL) and the combined organic layers were dried over anhydrous sodium sulfate and concentrated

under reduced pressure. The residue was purified by silica gel column chromatography eluting with

dichloromethane : petroleum sther = 1:1 to afford tert-butyl-4-cyano-4-(4-methoxyphenylamino)piperidine-

1-carboxylate as a white solid (5.0 g, 86%).
LCMS (ESI): m/z = 332.2 [M+H]".

15 "H-NMR (300 MHz, DMSO-dg): 8 = 1.40 (s, 9H), 1.65-1.89 (m, 2H), 2.06-2.19 (m, 2H), 3.01-3.21 (m, 2H)
3.68 (s, 3H), 3.72-3.88 (m, 2H), 5.50 (s, 1H), 6.80 (d, J = 9 Hz, 2H), .90 (d, J = 9 Hz, 2H),

20
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tert-Butyl-1-(4-methoxyphenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate

O
NH

Ao

BocN N

e

To a solution of tert-butyl-4-cyano-4-(4-methoxyphenyl amino)piperidine-1-carboxylate (2.0 g, 6 mmol) in
dichloromethane was added chlorosulfonyl isocyanate (2.3 g, 16 mmol) at 0°C. After stirring for 30
minutes at 0°C, the reaction was quenched with a 5% aqueous hydrochloric acid solution (2 mL). The
solvent was removed under reduced pressure and ethanol (10 mL) was added. The mixture was stirred
for 30 minutes at 80°C. The solvent was removed under reduced pressure and the residue was dissolved
in tetrahydrofuran (20 mL) and the pH of the mixture was adjusted to pH 8 by addition of a 10% aqueous
potassium carbonate solution. Then di-fert-butyl-dicarbonate (2.5 g, 11 mmol) in tetrahydrofuran (20 mL)
was added. After stirring overnight, the solvent was remaved under reduced pressure and the residue
was purified by silica gel column chromatography eluting with ethyl acetate : petroleum ether = 10:1 to
affard tert-butyl-1-(4-methoxyphenyl)-2,4-dioxc-1,3,8-triazaspiro[4. 5]decane-8-carboxylate as a white
solid (1.02 g, 45%).

LCMS (ESI): m/z = 376.2 [M+H]".

tert-Butyl-1-(4-methoxyphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
/
© N
)=0
N

BocN

/O

To a solution of tert-butyl-1-(4-methoxyphenyl)-2 4-dioxo-1,3,8-triazaspiro{4.5]decane-8-carboxylate (1.0
mg, 2.6 mmol) in N,N-dimethylformamide (10 mL) was added sodium hydride (0.2 g, 60% in oil, 5.2
mmol) at 0°C. After stirring for 15 minutes, iodomethane (0.37 g, 6 mmol) was added. The resulting
mixture was stirred for 15 minutes. The reaction was quenched with ice-water (10 mL). The mixture was
extracted with ethyl acetate (3 x 50 mL) and the combined organic layers were dried over anhydrous
sodium sulfate and concentrated under reduced pressure. The residue was purified by silica gel column
chromatography eluting with ethyl acetate : petroleum ether = 1:3 to afford tert-butyl-1-(4-methoxyphenyf)-
3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (140 mg, 67%).

LCMS (ESI): m/z = 390.2 [M+H]".

"H-NMR (300 MHz, CDCly): 5 = 1.39 (s, 9H), 1.62-1.86 (m, 4H), 3.09 (s, 3H), 3.39-3.56 (m, 2H), 3.86 (s,
3H), 3.89-4.00 (m, 2H), 3.78-3.82 (m, 2H), 6.94 (d, /= 9 Hz, 2H), 7.07 (d, J = 9 Hz, 2H).
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Benzyl-1-(4-hydroxyphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
oL 7
N

CbzN N~ O

OH

To a solution of tert-butyl-1-(4-methoxyphenyi}-3-methyl-2 4-dioxo-1,3,8-tfriazaspiro[4.5]decane-8-
carboxylate (1.0 g, 2.5 mmol) in dichloromethane (50 mL) was added boron fribromide (4 g, 15 mmol) at
0°C. After stirring overnight, the reaction was quenched by addition of ice-water (5 mL). To the mixture
were added benzyl chloroformate (1.56 g, 3.6 mmol) and a 10% aqueous sodium hydroxide solution (12
mL). The mixture was stirred for 2 hours. The organic layer was separated and discarded. The pH of the
aqueous layer was adjusted to 2 by addition of 10% aqueous hydrochloric acid solution. The resulting
mixture was extracted with dichloromethane (3 x 50 mL). The combined organic layers were dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was washed with ethyt
acetate (30 mL) to afford benzyl-1-(4-hydroxyphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate as a white solid (620 mg, 59%)

LCMS (ESI): m/z =410.1 [M+H]".

Benzyl-1-(4-((1-(tert-butoxycarbonyl)azetidin-3-yl)methoxy)phenyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate

O?ﬁ' oo

NCbz
To a solution of benzyl-1-(4-hydroxyphenyl)-3-methyl-2,4-dioxc-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (150 mg, 0.367 mmol) in N,N-dimethylformamide (15 mL) was added potassium hydride (50
mg, 1.25 mmol) at 0°C. After stirring for 30 minutes at 0°C, to the resulting solution was added fert-butyl-
3-({methylsulfonyloxy)methyl)azetidine-1-carboxylate (243 mg, 0.8917 mmol). The resulting mixture was
stirred overnight before the reaction was quenched by addition of ice-water (10 mL). The mixture was
extracted with ethyl acetate (3 x 20 mL). The combined organic layers were dried over anhydrous sodium
sulfate and concentrated under reduced pressure. The residue was purified by prep-TLC
(dichloromethane : methanol = 20:1) to afford benzyl-1-(4-((1-(tert-butoxycarbonyl)azetidin-3-
yl)methoxy)phenyl)-3-methyl-2, 4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a coloriess 0il (130
mg, 71%).
LCMS (ESI): m/z = 579.2 [M+H]".
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tert-Butyl-3-((4-(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)phenoxy)methy!}azetidine-1-
carboxylate
)

_(
o

H

N
N
O

To a solution of benzyl-1-(4-((1-{tert-butoxycarbonyhazetidin-3-ylymethoxy}phenyl)-3-methyi-2 4-dioxo-
1,3 8-triazaspiro[4 5}decane-8-carboxylate (130 mg, 0.225 mmol) in methanol (10 mL) was added 5%
paliadium on carbon (70 mg). The resulting mixture was stirred for 1 hour under a hydrogen atmosphere.
The catalyst was removed by filtration and the solvent was removed under reduced pressure to afford
tert-butyl-3-((4-(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)phenoxy)methyl)azetidine-1-
carboxylate as a white solid (31 mg, 100%).

LCMS (ESI): m/z = 445.2 [M+H]".
(R)-tert-Butyl-3-((4-(8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-2,4-

dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)phenoxy)methyl)azetidine-1-carboxylate

/
O N
0 \:/ N\/:o
“_ _N
FiC H
- o)
O
N
Boc

To a solution of tert-butyl-3-((4-(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)
phenoxy)methyl)azetidine-1-carboxylate (107 mg, 0.240 mmol) in dichloromethane (10 mL) was added
(R)-2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoic acid (prepared as described in Example
28-f) (80 mg, 0.247 mmol), 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide
hexafluorophosphate (HATU) (128 mg, 0.337 mmol) and N,N-diisopropylethylamine (44 mg, 0.337 mmol}.
The resulting mixture was stirred for 2 hours at room temperature before the reaction was quenched with
ice-water (10 mL). The mixiure was extracted with ethyl acetate (3 x 10 mL) and the combined organic
layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue
was purified by prep-TLC with dichloromethane : methanol = 15:1 to afford (R)-tert-butyl-3-({4-(8-(2-(2-
fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-
yl)phenoxy)methyl)azetidine-1-carboxylate as a white sclid (80 mg, crude), which was used directly
without any further purification.

LCMS (ESI): m/z = 734.1 [M+H]".
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(R)-N-(1-(1-(4-(Azetidin-3-ylmethoxy)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazas piro[4.5]decan-8-yI)-3-

methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl}benzamide trifluoroacetic acid salt

/
OnN
FiC "N
Yy
F‘
0
TFA
N
H

To a solution of (R)-tert-butyl-3-((4-(8-(2-(2-fluoro-5-(triflucromethyl)benzamido)-3-methylbutanoyl)-3-
methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)phenoxy)methyljazetidine-1-carboxylate (80 mg, crude)
in dichloromethane (10 mL) was added triffuoroacetic acid (2 mL). The resulting mixture was stirred for 2
hours. The solvents were removed under reduced pressure and the residue was purified by prep-HPLC
(acetonitrile and water, acetonitrile from 30% to 70%) to afford (R)-N-(1-(1-(4-{azetidin-3-
yimethoxy)phenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-y!)-3-methy!-1-oxobutan-2-yl}-2-
fluoro-5-(trifluoromethyl)benzamide trifluoroacetic acid salt as a white solid (48 mg, 26% over two steps).
LCMS (ESI): m/z = 634.0 [M+H]".

"H-NMR (400 MHz, CD;0OD): 5 = 0.82-1.01 (m, 6H), 1.67-2.11 (m, 5H), 3.09 (s, 3H), 3.38-3.51 (m, 2H),
3.97-4.44 (m, 9H), 4.83-4 90 (m, 1H), 7.18-8.50 (m, 8H).

The following 4 compounds were synthesized following the general procedure described above:
Example 82:
(R)-N-(1-(1-(4-(cyanomethoxy)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-{trifluoromethyl)benzamide

/
© N
0 v )=0
: N
FsC “ N
N
N
0
F

60.3 mg, yield: 25%, white solid.

LCMS (ESI): m/z = 604 [M+H]". ,

"H-NMR (400 MHz, CD,0D): & = 0.79-1.01 (m, 8H), 1.77-2.12 (m, 5H), 3.09 (s, 3H), 3.31-3.33 (m, 1H),
3.95-4.51 (m, 3H), 4.85-4.97 (m, 2H), 5.07 (s, 1H), 7.06-7.46 (m, 5H), 7.87-8.01 (m, 2H), 8.50-8.53 (m,
1H).
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Example 83:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(4-(oxetan-3-ylmethoxy)phenyl)-2,4-dioxo-1,3,8-

5  triazaspiro[d4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide
/
Oy N
0 )=0
= N

F3C .~ ~__N
N
DN
F O
O\);

\

43.0 mg, vield: 51%, white solid.

LCMS (ESH): m/z = 635 [M+H]". _

'H-NMR (400 MHz, CD;0D): 8 = 0.82-1.02 (m, 6H), 1.31-2.20 (m, 6H), 3.08 (s, 3H), 3.41-3.53 (m, 2H),
10 3.92-3.98 (M, 1H), 4.12-4.64 (m, 6H), 4 85-4.92 (m, 2H), 6.96-8.51 (m, 8H).

Example 84:
(R)-2-Fluoro-N-(1-(1-(4-(2-hydroxyethoxy)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro{4.5]decan-8-
yl)-3-methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/

= N
o =0

- N

FiCol N
N
Ny
°F
15 0. "OH

45.0 my, yield: 19%, white solid.

LCMS (ESl): m/z =609.2 [M+H]".

*H-NMR (400 MHz, CD;0D): 5 = 0.80-1.01 (m, 6H), 1.67-1.88 (m, 2H), 2.05-2.18 (m, 3H), 3.08 (s, 3H),

3.49-3.51 (m, 1H), 3.86-4.05 (M, 4H), 4.11-4.16 (m, 1H), 4.22-4.28 (m, 1H), 4.45 (m, 1H), 4.86-5.01 (m,
20 1H), 6.94-7.00 (m, 1H), 7.06-7.22 (m, 3H), 7.44-7.49 (m, 1H), 7.94-8.03 (m, 2H).

Example 85:
(R)-N-(1-(1-(4-(2-(Dimethylamino)ethoxy)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5}decan-8-
yl)-3-methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide trifluoroacetic acid salt

O\/N/
0 rjﬁo
FiC - N
N

TFA /
0N
25 \
15.9 mg, vield: 20%, white solid.
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LCMS (ESI): m/z = 635.7 [M+H]".

'H-NMR (400 MHz, CD;0OD): 5 = 0.80-1.01 (m, 6H), 1.66-1.83 (m, 1H), 2.04-2.17 (m, 4H), 2.99 (s, 4H),

3.02 (s, 2H), 3.12 (s, 3H), 3.50-3.54 (m, 1H), 3.56-3.63 (m, 2H), 3.99-4.02 (m, 1H), 4.21-4.25 (m, 1H),

4.34-4.50 (m, 3H), 4.82-4.90 (m, 1H), 7.06-7.12 (m, 2H), 7 22-7.29 (m, 2H), 7.41-7.47 (m, 1H), 7.88-8.02
5 (m, 2H).

Example 86:
{R)-N-(1-(1-(4-(Azetidin-3-ylamino)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethy!)benzamide trifluoroacetic acid sait

o /
N
o > \FO
B N
FiC . N
3 u/\”/
@]
F
NH
TFA [-j
10 HN
Representative scheme:
o 0
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Representative general procedure;

tert-Butyl-4-cyano-4-(4-nitrophenylamino)piperidine-1-carboxylate
CN

4 )LNH
BocN - Q
NO,

To a solution of 4-nitroaniline (5 g, 0.036 mol) in acetic acid (80 mL) was added ferf-butyl-4-oxopiperidine-
1-carboxylate (7.93 g, 0.0399 mol). The resulting mixture was cooled to 0°C and trimethylsilyl cyanide
(4.3 g, 0.043 mol) was added. The resulting solution was stirred overnight at room temperature. To the
solution was added saturated aqueous ammonium chloride solution (50 mL). The mixture was filtered and
the filter cake was recrystallized from ethyl acetate to afford tert-butyl-4-cyano-4-(4-
nitrophenylamino)piperidine-1-carboxylate as a white solid (4 g, 32%).

LCMS (ESI): m/z = 347.2 [M+H]".

tert-Butyl-1-{4-nitrophenyl}-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
0O
NH

BocN N O

NO,

To a solution of fert-butyl-4-cyano-4-(4-nitrophenylamino)piperidine-1-carboxylate (3.8 g, 0.0109 mol) in
dichloromethane was added chlorosulfonyl isocyanate (3.8 g, 0.026 mol) at 0°C. After stirring for 30
minutes at 0°C, the reaction was quenched with a 5% agueous hydrochloric acid solution (5 mL). The
solvent was removed under reduced pressure and ethanol (20 mL) was added. The mixture was stirred
for 30 minutes at 80°C. The solvent was removed under reduced pressure and the residue was added to
dichloromethane (20 mL). To the resulting suspensions was added sequentially triethylamine (4.4 g,
0.044 mol), di-fert-butyl-dicarbonate (2.39 g, 0.011 mol). After stirring overnight, the solvent was removed
and the residue was recrystallized from ethyl acetate : petroleum ether = 1:2 to afford fert-butyl-1-(4-
nitrophenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a yellow oil (2.2 g, 52%).

LCMS (ESI): m/z = 391.2 [M+H]".

75



10

15

20

25

WO 2015/154023 PCT/US2015/024338

tert-Butyl-3-methyl-1-{4-nitrophenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate

NO,

To a solution of tert-butyl-1-{(4-nitrophenyl}-2,4-dioxo-1, 3,8-triazaspiro[4.5]decane-8-carboxylate (2.2 g,
5.64 mmol) in N,N-dimethylformamide (15 mL) was added sodium hydride {0.237 g, 60% in oil, 6.2 mmol)
at 0°C. Atfter stirring for 15 minutes, iodomethane (961 mg, 6.77 mmol) was added. The resulting mixture
was stirred for 15 minutes at room temperature and the reaction was quenched with ice-water (10 mL).
The mixture was extracted with ethyl acetate (3 x 50 mL). The combined organic layers were dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was recrystallized from
ethyl acetate : petroleum ether = 1:2 to afford tert-butyl-3-methyl-1-(4-nitrophenyl)-2 4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate as a yellow solid (1.66 g, 70%).

LCMS (ESI): ni/z = 405.1 [M+H]".

3-Methyl-1-(4-nitrophenyl)-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride
O 7

N

N)§ o

HN

HCI
NO,

A solution of tert-butyi-3-methyl-1-(4-nitrophenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
(800 mg, 1.98 mmol) in hydrochloric acid in dioxane (6.0 M, 10 mL) was stirred for 30 minutes. The
precipitate was collected by filtration and dried under reduced pressure to afford 3-methyl-1-(4-
nitrophenyl)-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride as a white salid (700 mg, some residual
solvent), which was used directly without further purification.

LCMS (ESI): m/z = 305.1 [M+H]".

Benzyl-3-methyl-1-(4-nitrophenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
SN
N

CbzN N

NO,

To a solution of 3-methyl-1-(4-nitrophenyl)-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride (700 mg,

2.05 mmol} in dichloromethane (10 mL) was added sodium carbonate (652 mg, 6.5 mmol} and water (10
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mL). To the mixture was added benzyl chloroformate (350 mg, 2.05 mmol) dropwise. The resulting
mixture was stirred for 1 hour at room temperature and the reaction was quenched with ice-water (10
mL). The mixture was extracted with dichloromethane (3 x 50 mL). The combined organic layers were
dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was
recrystallized from ethyl acetate : petroleum ether = 1 : 2 to afford benzyl-3-methyl-1-(4-nitrophenyl)-2,4-
dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a yellow solid (810 mg, 90%).

LCMS (ESI): m/z = 439.1 [M+H]".

Benzyl-1-(4-aminophenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
OL 7

F0

ChzN N

NH,

To a solution of benzyl-3-methyl-1-(4-nitrophenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
(100 mg, 0.28 mmol) in ethanol (10 mL) was added Raney-Ni (0.1 g, 50% in ethanol). After heating to
50°C, to the resulting mixture hydrazine (0.1 g, 2.5 mmol) was added dropwise. Before removing the
Raney-Ni by filtration, the reaction mixture was stirred at 50°C for 30 minutes. The solvent was removed

under reduced pressure and the residue was used directly without further purification.

Benzyl-1-(4-(1-(tert-butoxycarbonyl)azetidin-3-ylamino)phenyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate

o) N/
)=0
N

CbzN

NH

BOCU

To a solution of tert-butyl-3-oxoazetidine-1-carboxylate (59 mg, 0.343 mmol) and benzyi-1-(4-
aminophenyl)-3-methyi-2 4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate (140 mg, 0.68 mmal) in
dichloromethane (30 mL) was added titaniumisopropoxide (178 mg, 0.68 mmol). The resulting mixture
was heated at reflux overnight. After cooling to room temperature, to the resulting solution was added
sodium triacetoxyborchydride (210 mg, 1.0 mmol). The reaction was stirred for 2 hours. The reaction was
guenched with an agueous sodium hydroxide solution (1.0 M, 10 mL). The mixture was extracted with
ethyl acetate (3 x 10 mL). The combined organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by prep-TLC (ethyl acetate : petroleum
ether = 1:1) to afford benzyl-1-(4-(1-(tert-butoxycarbonyl)azetidin-3-ylamina)phenyl)-3-methyl-2 4-dioxo-
1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (30 mg, 15%).
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tert-Butyl-3-(4-(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)phenylamino)azetidine-1-

/
ON-N
=0
N
HN
NH

Bocl\D/

To a solution of benzyl-1-(4-(1-(tert-butoxycarbonyljazetidin-3-ylamino)phenyl)-3-methyl-2,4-dioxo-1,3,8-

carboxylate

triazaspiro[4.5]decane-8-carboxylate (120 mg, 0.213 mmol) in methanol (10 mL) was added 5%
palladium on carbon (10 mg, 50% wet with water). The resuiting mixture was stirred under a hydrogen
atmosphere for 1 hour. The catalyst was removed by filtration and the filtrate was concentrated under
reduced pressure to afford tert-butyl-3-(4-(3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-1-
yhphenylaminojazetidine-1-carboxylate as a thick oil (90 mg, crude), which was used directly without any

further purification.

{R)-tert-Butyl-3-(4-(8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyi-2,4-

dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)phenylamino)azetidine-1-carboxylate

/

NN
o 7 =0

FaC ‘N
H/\( /\
o)
F =
NH

Bocij

To a solution of tert-butyl-3-(4-(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)
phenylamino)azetidine-1-carboxylate (90 mg, 0.21 mmol) in dichloromethane (5 mL) was added
sequentially (R)-2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoic acid (prepared as described
in Example 28-f) (65 mg, 0.21 mmol), 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-
3-oxide hexafluorophosphate (HATU) (260 mg, 0.68 mmol) and N,N-diisopropylethylamine (180 mg, 1.36
mmol). The resulting mixture was stirred for 2 hours at room temperature before the reaction was
guenched with ice-water. The mixture was extracted with ethyl acetate (3 x 10 mL) and the combined
organic layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The
residue was purified by prep-TLC with dichloromethane . methanol = 156:1 to afford (R)-ferf-butyl-3-(4-(8-
(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-1-yl)phenylamino)azetidine-1-carboxylate as a white solid (50 mg, 33%).

LCMS (ESI): m/z = 719.0 [M+H]".
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(R)-N-(1-(1-{4-(Azetidin-3-ylamino)pheny!)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-

methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide trifluoroacetic acid salt
/
OVN
o 7 (\j\N O
F3C L AN
H/\ﬂ/ 72 \
F O

=

NH

TFA /-j
HN

To a solution of (R)-tert-butyl-3-(4-(8-(2-(2-fluoro-5-(trifluoromethylibenzamido)-3-methylbutanoyl)-3-
methyl-2,4-dioxo-1,3,8-triazaspirc[4.5]decan-1-yl)phenylamino)azetidine-1-carboxylate (50 mg, 0.21
mmol) in dichloromethane (5 mL) was added trifluoroacetic acid (2 mL) at 0°C. The reaction was stirred 3
hours at room temperature. The solvent was removed under reduced pressure and the residue was
purified by prep-HPLC (acetonitrile and water, acetonitrile from 30% to 60%) to afford (R)-N-(1-{1-(4-
(azetidin-3-ylamino)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-3-methyl-1-oxobutan-2-
yh)-2-fluoro-5-{trifluoromethyl)benzamide triflucroacetic acid salt as a white solid (17.8 mg, 35%).

LCMS (ESI): m/z = 619.0 [M+H]".

"H-NMR (400 MHz, CD-0OD): & = 0.80-1.01 (m, 6H), 1.68-2.03 (m, 6H), 3.07 (s, 3H), 3.45-3.52 (m, 1H),
3.93-4.46 (m, 7TH), 4.83-4.85 (m, 1H), 6.58-6.69 (m, 2H), 7.01-7.07 (m, 2H), 7.41-7.46 (m, 1H), 7.87-8.00
(m, 2H), 8.48-8.53 (m, 1H).

The following compound was synthesized following the general procedure described above:
Example 87:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(4-(oxetan-3-ylamino)phenyl)-2,4-dioxo-1,3,8-

triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
O N
O \:/ N\h\o
FaC ~__N
N
O
F
NH

T

32.6 mg, yield: 43%, white solid

LCMS (ESI): m/z = 620.0 [M+H]".

"H-NMR (400 MHz, CDCls): 8 = 0.80-1.01 (m, 6H), 1.67-2.03 (m, 5H), 3.06 (s, 3H), 3.42-3.48 (m, 1H),
3.94-4.53 (m, 7H), 4.88-5.01 (m, 2H), 6.47-6.62 (m, 2H), 6.93-7.01 (m, 2H), 7.41-7.46 (m, 1H), 7.86-7.95
(m, 2H).
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Example 88:
(R)-N-(1-(1-(4-Cyanobenzyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.6]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/
ON-N

o =0

T N
FsC “__N
F CN

Representative scheme:

" HN-— N gy N P
A _NH CHal/KoCO5 A NH Cs,C0, <
KCN/(NHg),COs O 0 o N
N EtOH DMF " DMF
Spz  110°C, overnight N 4, ovemight N 80°C, 4n N
Cbz Cbz (Ilbz
a b [
fo) \;/
FaC ~_-COH
F 0 C /
CN N
\N—{O 3 i Example 28-f 0 o ><O
H N
HBACOH == HATU, DIPEA .G N {
o N~ s N 7
0~rt, 2h DCM, rt, 1h . 0 ~CN
N
H HBr
d

Representative general procedure:

Benzyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
0

NH

N"o

A mixture of benzyl-4-oxopiperidine-1-carboxylate (11.7 g, 50 mmol), potassium cyanide (4.87 g, 75
mmol) and ammonium carbonate (24 g, 250 mmol) in ethanol (100 mL), was placed in a stainless steel
bomb and heated at 110°C overnight. The reaction mixture was poured into ice-water (300 mL) and the
resulting mixture was filtered. The pH of the mixture in water (100 mi.) was adjusted to 2 by addition of an
aqueous hydrochloric acid solution (6.0 M). The mixture was filtered and the filter cake was recrystallized
from methanol : diethyl ether = 1:1 to afford benzyl-2,4-dioxc-1,3,8-triazaspiro[4.5]decane-8-carboxylate
as a white solid (10.0 g, 66%).

LCMS (ESI): m/z = 304.1 [M+H]".

"H-NMR (300 MHz, DMSO-dq): & = 1.43-1.56 (m, 2H), 1.63-1.85 (m, 2H), 2.45-2.60 (m, 2H), 3.33 (s, 2H),
3.88 (dd, J=9.7,4.0 Hz, 2H), 5.09 (s, 2H), 7.20-7.53 (m, 5H), 8.54 (s, 1H), 10.66 (s, TH).
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Benzyl-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
o)

Y
Chbz—N N/&

N o

To a solution of benzyl-2,4-dioxo-1,3,8-triazaspiro{4.5]decane-8-carboxylate (3.03 g, 10 mmol) in N,N-
dimethylformamide (20 mL), was added potassium carbonate (2.76 g, 20 mmol). After stirring for 15
minutes, icdomethane (1.42 g, 10 mmol) was added. Before quenching with ice-water (10 mL), the
resulting mixture was stirred at room temperature overnight. The mixture was extracted with
dichloromethane (3 x 150 mL). The combined organic layers were dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with dichloromethane : methanol = 50:1) to afford benzyl-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate as a white solid (1.0 g, 32%).

LCMS (ESI): m/z = 318.1 [M+H]".

'H-NMR (300 MHz, CDCl): 8 = 1.57 (m, 2H), 1.70-1.85 (m, 2H), 2.84 (s, 3H), 3.24 (s, 2H), 3.84-3.90 (m,
2H), 5.10 (s, 2H), 7.29-7.45 (m, 5H), 8.81 (s, 1H).

Benzyl-1-(4-cyanobenzyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
o) N/

g =0 J
N

Cbz/N \\Q\

C

To a solution of benzyl-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate (110 mg, 0.347

N

mmol) in N,N-dimethylformamide (5 mL), was added cesium carbonate (452 mg, 1.39 mmol), and 4-
(bromomethyl)benzonitrile (136 mg, 0.69 mmol). The resulting mixture was stirred at 80°C for 4 hours,
before the reaction was quenched with ice-water (10 mL). The mixture was extracted with
dichloromethane (3 x 50 mL). The combined organic layers were dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting (ethyl acetate : petroleum ether = 1:2) to afford benzyl-1-(4-cyanobenzyl)-3-methyl-2,4-dioxo-
1,3,8-triazaspirof4.5]decane-8-carboxylate as a white solid (130 mg, 86%).

LCMS (ESI): m/z = 433.1 [M+H]".

"H-NMR (300 MHz, CDCls): 8= 1.70 (m, 4H), 3.07 (s, 3H), 3.52 (s, 2H), 4.11 (dd, J = 14.3 Hz, J= 7.1 Hz,
2H), 4.48 (s, 2H), 5.11 (s, 2H), 7.33-7.42 (m, 2H), 7.55-7.66 (m, 2H).

4-((3-Methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)methyl)benzonitrile hydrobromide

\
N.__0

@]
;C@CN
HN HBr
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To a solution of benzy!l-1-(4-cyanobenzyl)-3-methyl-2 4-dioxo-1,3, 8-triazaspirof4.5]decane-8-carboxylate
(130 mg, 0.3 mmol) in dichloromethane (1 mL) was added hydrobromic acid (2 mL, 38% in acetic acid) at
0°C. Then the reaction was warmed to room temperature and stirred for 2 hours. The solvent was
removed under reduced pressure to afford 4-((3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-
yhmethyl)benzonitrile hydrobromide as a white solid (100 mg, crude), which was used directly without any
further purification.

LCMS (ESH): m/z = 299.2 [M+H]".

(R)-N-(1-(1-(4-Cyanobenzyl}-3-methyl-2,4-dioxo-1,3,8-triazaspirof4.5jdecan-8-yl)-3-methyl-1-
oxohutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide
/
© N
0 ~_ >:O
N

FiC ~_N
B
F CN

To the mixture of 4-((3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-1-ylymethyl)benzonitrile
hydrobromide (100 mg, crude) was added dichloromethane (5 mL), (R)-2-(2-fluoro-5-
(trifluoromethyl)benzamido)-3-methylbutanoic acid (prepared as described in Example 28-f) (81 mg, 0.26
mmol), 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate
(HATU) (146 mg, 0.38 mmol} and N,N-diisopropylethylamine (83 mg, 0.64 mmol). The resulting mixture
was stirred for 2 hours at room temperature before the reaction was quenched with ice-water. The
mixture was extracted with dichloromethane (3 x 10 mL) and the combined organic layers were dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by prep-
TLC with dichloromethane : methanol = 15:1 to afford (R)-N-(1-(1-(4-cyanobenzyl)-3-methyl-2,4-dioxo-
1,3,8-triazaspirol4.5]decan-8-yl)-3-methyl-1-oxcbutan-2-y)-2-fluoro-5-(trifluoromethyl)benzamide as a
white solid (56 mg, 41%).

LCMS (ESI): m/z = 588.0 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 0.89-0.95 (m, 6H), 1.62-2.22 (m, 5H), 2.95 (s, 3H), 3.25-3.31 (m, 1H),
3.75-3.82 (m, 1H), 4.13-4.16 (m, 1H), 4.39-4.54 (m, 3H), 4.74-4.79 (m, 1H), 7.34-7.62 (m, 5H), 7.79-7.95
(m, 2H), 8.35-8.44 (m, 1H).

The following 38 compounds were synthesized following the general procedure described above:

Example 89:
(R)-N-(1-(1-Benzyl-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-2-
fluoro-5-(trifluoromethyl)benzamide
/
© N
0 o S0

B N
FaC - N
Y™ SO
F @]

140.8 mg, yield: 57%, white solid.
LCMS (ES!): m/z = 562.9 [M+H]".
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TH-NMR (400 MHz, CD;0OD): 5 = 1.00-1.06 (m, 6H), 1.65-1.87 (m, 3H), 2.05-2.17 (m, 1H), 2.30-2.38 (m,
1H), 3.07 (s, 3H), 3.32-3.33 (m, 2H), 3.37-3.44 (m, 1H), 3.87-3.93 (m, 1H), 4.12-4.27 (m, 1H), 4.45-4.72
(m, 2H), 7.21-7.33 (m, 5H), 7.42-7.51 (m, 1H), 7.87-8.10 (m, 2H), 8.50 (m, 1H).

Example 90:
(R)-2-Fluoro-N-(1-(1-(4-fluorobenzyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-
1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

0o /

N
0 " Ty

FaC ‘N .
N
T SO,

100.0 mg, yield: 45%, white solid.

LCMS (ESI): m/z = 581.1[M+H]".

'H-NMR (400 MHz, CD;OD): & = 1.01-1.07 (m, 6H), 1.66-1.89 (m, 3H), 2.12-2.39 (m, 2H), 3.06 (s, 3H),
3.36-3.44 (m, 1H), 3.87-3.93 (m, 1H), 4.11-4.32 (m, 1H), 4.48-4.65 (m, 3H), 4.85-4.90 (m, 1H), 6.95-7.10
(m, 2H), 7.37-7.47 (m, 3H), 7.91-8.06 (m, 2H), 8.53 (s, 1H).

Example 91:
(R)-2-Fluoro-N-(1-(1-(4-methoxybenzyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
0 N

0 > et

FsC N
N
F © ©

48.5 mg, yield: 40%, white solid.

LCMS (ESI): m/z = 593.2 [M+H]".

'H-NMR (400 MHz, CD;0D): 8 = 1.01-1.06 (m, 6H), 1.60-2.38 (m, 5H), 3.32-3.39 (m, 2H), 3.79-3.84 (m,
3H), 3.89-3.93 (m, 1H), 4.11-4.26 (m, 1H), 4.42-4.66 (m, 2H), 6.77-6.90 (m, 2H), 7.24-7.26 (m, 2H), 7.41-
7.53 (m, 1H), 7.44-7.51 (m, 1H), 7.87-7.90 (m, 1H), 8.10-8.12 (m, 1H).

Example 92:
2-Fluoro-N-({2R)-3-methyl-1-(3-methyl-2,4-dioxo-1-(1-phenylethyl}-1,3,8-triazaspiro[4.5]ldecan-8-yl)-
1-oxobutan-2-yl)-5-(trifluoromethyl}benzamide

© N
0 =0

: N
F;C ~_-N
Ty 0
F

27.9 mg, yield: 14%, white solid.
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LCMS (ESI): m/z = 577.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 5 = 1.02-1.15 (m, 6H), 1.67-2.18 (m, 5H), 3.00 (s, 3H), 3.07 (s, 3H), 3.41-
3.47 (m, 1H), 3.91-3.97 (m, 1H), 4.29-4.32 (m, 1H), 4.49-4.68 (m, 2H), 4.87-4.94 (m, 1H), 7.21-7.50 (m,
5H), 7.88-8.08 (m, 2H), 8.47-8.59 (m, 1H).

Example 93:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(4-(methylsulfonyl)benzyl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-y})-5-(trifluoromethyl)benzamide

/
On-N
o \_/ ‘ N>:O
FaCul LN; NS L
I H R \ /
= F 0] V7 O’TQ’:O

37.5 mgq, yield: 40%, white solid.

LCMS (ESI): myz = 641.2 [M+H]".

"H-NMR (400 MHz, CD;OD): 8 = 0.99-1.07 (m, 6H), 1.75-2.32 (m, 5H), 3.13-3.17 (m, 6H), 3.87-3.93 (m,
1H), 4.25-4.28 (m, 1H), 4.51-4 54 (m, 1H), 4 75-4.65 (m, 2H), 4.84-4.90 (m, 2H), 7.65-7.61 (m, 3H), 8.06-
8.08 (m, 3H), 8.47-8.59 (m, 1H).

Example 94:
(R)-2-Fluoro-N-(1-(1-({2-methoxypyridin-4-yl)methyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl}-5-(trifluoromethyl)benzamide

/
© N
0 ~o #O
= N
FsC ~__N
N =
H O \ N
F
/O

52.3 mg, yield: 20%, white solid.

LCMS (ESI): m/z = 5942 [M+H]".

"H-NMR (400 MHz, CDs0D): 3 = 1.01-1.07 {m, 8H), 1.83-2.15 (m, 5H), 2.65-2.94 (m, 1H), 3.08 (s, 3H),
3.33-3.44 (m, 1H), 3.94-3.97 (m, 4H), 4.25-4.27 (m, 1H), 4.55-4.64 (m, 2H), 4.84-4 88 (m, 1H), 6.96-7.11
(m, 2H), 7.45-7.47 (m, 1H), 7.91-8.10 (m, 3H).
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Example 95:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-{(2-methylpyridin-4-yl)methyl)-2.4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl}-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

0 /

N
F.C ‘N N
3 H/\”/ ~ NS
£ O \ N

5 41.6 mg, yield: 43%, white solid.
LCMS (ESI): m/z =578.2 [M+H]".
'H-NMR (400 MHz, CD,0D): & = 1.02-1.08 (m, 6H), 1.86-2.24 (m, 5H), 2.73 (s, 3H), 3.09 (s, 3H), 3.43-
3.47 (m, 1H), 3.90-3.96 (m, 1H), 4.26-4.30 (m, 1H), 4.57-4.60 (m, 1H), 4.79-4.84 (m, 3H), 7.45-7.48 (m,
1H), 7.87-8.02 (m, 4H), 8.58-8.65 (m, 1H).
10
Example 96:
(R)-N-(1-(1-((2,3-Dihydrobenzo[b][1,4]dioxin-6-yl)methyl)-3-methyi-2,4-dioxo-1,3,8-
triazas piro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide
O
o =0

H N
FsC NN
LY .
0./

15 38.8 mg, yield: 22%, white solid.
LCMS (ESI): m/z = 621.0 [M+H]".
"H-NMR (400 MHz, CD;0D): & = 1.02-1.07 (m, 6H), 1.61-1.77 (m, 3H), 2.11-2.35 (m, 2H), 3.05 (s, 3H),
3.32-3.37 (m, 2H), 3.87-3.89 (m, 1H), 4.15-4.40 (m, 4H), 4.38-4.49 (m, 3H), 4.87-4.91 (m, 1H), 6.67-6.80
(m, 3H), 7.43-7.49 (m, 1H), 7.89-8.12 (m, 2H).
20
Exampile 97:
(R)-2-Fluoro-N-(1-(1-((6-methoxypyridin-3-yl)methyl)-3-methyl-2,4-dioxo-1,3.8-
triazaspirof4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide
o) N/
o Y~ =0

& N
FiC : N
N =N
T O
= O
25  61.5 mg, yield: 32%, white solid.
LCMS (ESI): m/z = 594.2 [M+H]".
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"H-NMR (400 MHz, CD;0OD): & = 1.03-1.08 (m, 6H), 1.71-1.94 (m, 3H), 2.13-2.18 (m, 1H), 2.34-2.42 (m,
1H), 3.04 (s, 3H), 3.37-3.46 (m, 1H), 3.88-3.94 (m, 4H), 4.18-4.30 (m, 1H), 4.50-4.65 (m, 3H), 4.80 (s,
1H), 6.84-6.87 (m, 1H), 7.43-7.51 (m, 1H), 7.74-8.55 (m, 5H).

Example 98:
(R)-N-(1-(1-({(1H-Indazol-5-yl)methyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyi-
1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/
= N

_ N
F,;C : N
N
o o
F NH

\=N
2.9 mg, yield: 7%, white solid.
LCMS (ESI): m/z = 603.2 [M+H]".
"H-NMR (400 MHz, CD;0D): 8 = 0.92-1.05 (m, 6H), 1.65-2.42 (m, 5H), 3.09 (s, 3H), 3.33-3.44 (m, 2H),
3.85-4.48 (m, 2H), 4.62-4.79 (m, 2H), 4.80-4.81 (m, 1H), 7.40-7.58 (m, 3H), 7.74-7.75 (m, 1H), 7.23-8.54
{m, 3H).

Example 99:
{R)-N-(1-(1-{(4-Chlorohenzyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

0 N
o0 =0

: N
FsC - N
IR DN
F Cl

51.0 mg, yield: 47%, white solid.

LCMS (ESI): m/z = 597.2 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 1.02-1.07 (m, 6H), 1.67-2.33 (m, 5H), 3.06 (s, 3H), 3.33-3.41 (m, 1H),
3.90-4.21 (m, 2H), 4.52-4.60 (m, 2H), 4.64-4.87 (m, 2H), 7.24-7.47 (m, 5H), 7.91-8.09 (m, 2H).

Example 100:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(quinoxalin-6-ylmethyl)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
© N
o > \/:Q

F2C ~_ _N
Oy
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25.0 mg, yield: 20%, white solid.

LCMS (ESH): m/z =615.2 [M+H]".

"H-NMR (400 MHz, CD,0D): 8 = 1.00-1.06 (m, 6H), 1.75-2.38 (m, 5H), 3.11 (s, 3H), 3.42-3.43 (m, 1H),
3.91-4.50 (m, 3H), 4.87-4.79 (m, 2H), 4.90-5.00 (m, 1H), 7.38-7.52 (m, 1H), 7.82-7.94 (m, 2H), 7.98-8.15
(m, 3H), 8.82-8.96 (m, 2H).

Example 101:
(R)-N-{1-(1-(3-Cyanobenzyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-flucro-5-{trifluoromethyl)benzamide

ON-N
o ™7 =0

F3C N
N
0
F
CN

28.0 mg, yield: 18%, white solid.

LCMS (ESI): m/z = 588.2 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 1.01-1.06 (m, 6H), 1.83-2.34 (m, 5H), 3.06 (s, 3H), 3.33-3.43 (m, 1H),
3.90-4.25 (m, 2H), 4.63-4.50 (m, 3H), 4.84-4.86 (m, 1H), 7.47-7.70 (m, 5H), 7.89-8.08 (m, 2H), 8.52 (s,
1H).

Example 102:
(R)-2-Fluoro-N-(1~(1-(imidazo[1,2-a] pyridin-7-ylmethyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
© N
0 \t/ N>to
F3C N - N S
H 0 \ N

26.3 mq, yield: 16%, white solid.

LCMS (ESI): m/z = 603.2 [M+H]".

'H-NMR (400 MHz, CD;0D): 6 = 1.03-1.08 (m, 6H), 1.83-2.03 (m, 3H), 2.12-2.19 (m, 1H), 2.33-2.40 (m,
1H), 3.08 (s, 3H), 3.42-3.49 (m, 1H), 3.89-3.96 (m, 1H), 4.24-4.28 (m, 1H), 4.57-4.60 (m, 1H), 4.69-4.84
(m, 3H), 7.46-7.51 (m, 1H), 7.87-8.21 (m, 6H), 8.30-8.62 (m, 1H).
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Example 103:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(3-(methylsulfonyl)benzyl)-2,4-dioxo0-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl}-5-({trifluoromethyl)benzamide

) N/
0 \:/ K \FO
F,C ~__N
N —~Z
H/j)r \
F
0=5"
0

22.9 mg, yield: 19%, white solid.

LCMS (ESI): m/z = 641.0 [M+H]".

"H-NMR (400 MHz, CD,0D): 6 = 1.02-1.07 (m, 6H), 1.74-1.91 (m, 4H), 2.28-2.35 (m, 1H), 3.07-3.14 (m,
6H), 3.43-3.49 (m, 1H), 3.87-3.94 (m, 1H), 4.11-4.28 (m, 2H), 4.51-4.55 (m, 1H), 4.64-4.78 (m, 2H), 7.45-
7.57 {m, 2H), 7.62-7.72 (m, 2H), 7.83-8.09 (m, 3H).

Example 104:
(R)-N-(1-(1-(3-Chlorobenzyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

1) /

N
o N\FO
FsC ~__N
N
TN
. 0

13.6 mg, yield: 8%, white solid.

LCMS (ESI): m/z = 597 1 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 1.02-1.07 (m, 6H), 1.67-1.85 (m, 3H), 2.05-2.15 (m, 1H), 2.34-2.38 (m,
1H), 3.06 (s, 3H), 3.38-4.44 (m, 1H), 3.86-4.28 (m, 3H), 4 50-4 54 (m, 1H), 461-4.71 (m, 1H), 4.86-4.90
(m, 1H), 7.23-7.50 (m, 5H), 7.89-8.02 (m, 1H), 8.09-8.11 (m, 1H), 8.50 (br, 1H).

Cl

Example 105:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-((3-methyl-2-0x0-2,3-dihydrobenzo[d]oxazol-5-yl)methyl)-
2,4-dioxo-1,3,8-triazaspiro[4.5ldecan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
O N
FsC N/\[TN
F © O

H
N

/ 0
36.0 mg, yield: 15%, white solid.
LCMS (ESI): m/z = 634.2 [M+HT".
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"H-NMR (400 MHz, CDsOD): & = 0.92-1.06 (m, 6H), 1.68-2.37 (m, 5H), 3.06 (s, 3H), 3.28 (s, 3H), 3.30-
3.36 (m, 2H), 3.86-4.24 (m, 1H), 4.62-4.70 (m, 3H), 4.85-4.87 (m, 1H), 7.06-7.16 (m, 3H), 7.41-7.46 (m,
1H), 7.99-8.09 (m, 2H).

Example 106:
(R)-2-Fluoro-N-{3-methyl-1-(3-methyl-1-({2-methyl-1 H-benzo[d]imidazol-6-yl)methyl)-2,4-dioxo-
1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl}-5-(trifluoromethyl)benzamide

- N
o N =

7.2 mg, yield: 6%, white solid.

LCMS (ESI): m/z = 817.2 [M+H]".

'H-NMR (400 MHz, CD;0OD): & = 1.02 (m, 6H), 1.31-2.16 (m, 5H), 2.88 (m, 4H), 3.08 (s, 3H), 3.42-4.25
(m, 4H), 4.49-4.75 (m, 2H), 7.47-7.74 (m, 4H), 7.91-8.05 (m, 2H).

Example 107:
(R)-2-Fluoro-N-(1-(1-(2-fluoro-5-methoxybenzyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-
yl)-3-methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
O N
0 ~~ >:O
H N 0
F1C N ~
C&”Aﬁ 3
@]
F F

21.4 mg, vield: 18%, white solid.

LCMS (ESI): m/z =611.2 [M+H]".

'H-NMR (400 MHz, CD;OD): 8 = 1.01-1.04 (m, 6H), 1.71-1.93 (m, 3H), 2.08-2.15 (m, 2H), 3.06 (s, 3H),
3.36-3.43 (m, 1H), 3.71-3.77 (m, 3H), 3.88-3.91 (m, 1H), 4.17-4.27 (m, 1H), 4.48-4.57 (m, 3H), 4.84-4.94
(m, 1H), 6.77-7.01 (m, 3H), 7.43-7 46 (m, 1H), 7 50-8 85 (m, 2H).

Example 108:
(R)-2-Fluoro-N-(1-(1-(2-fluoro-4-methoxybenzyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-
y1)-3-methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

0 N/
o0 gN\FO
F3C N
ﬁﬁr \\Q s
F © O

F
22 5 mg, yield: 5.3%, white solid.
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LCMS (ESI): m/z = 610.7 [M+H]".

"H-NMR (400 MHz, CD,0D): & = 1.01-1.06 (m, 6H), 1.68-1.84 (m, 3H), 2.10-2.28 (m, 2H), 3.03 (s, 3H),
3.36-3.45 (m, 1H), 3.75-3.80 (m, 3H), 3.86-3.90 (M, 1H), 4.16-4.30 (m, 1H), 4.48-4.65 (m, 3H), 4.89-4.95
(m, 1H), 6.54-6.76 (m, 2H), 7.26-7.50 (m, 2H), 7.87-7.92 (m, 1H), 8.02-8.12 (m, 1H), 8.49-8.51 (s, 1H).

Example 109:
(R)-N-(1-Cyclopropyl-2-(3-methyi-2.4-dioxo-1-(quinoxalin-6-ylmethyl)-1,3,8-triazaspiro]4.5]decan-8-
yl)-2-oxoethyl)-2-fluoro-5-(trifluoromethyl)benzamide

o} N/
o V =0
: N
F4C AN
Y kQN
F
\
NJ

49.2 mg, yield: 34%, white solid.

LCMS (ESI): m/z = 613.2 [M+H]".

"H-NMR (400 MHz, CD50D): 5 = 0.30-0.63 (m, 4H), 1.11-1.27 (m, 1H), 1.70-1.85 (m, 3H), 2.15-2.21 (m,
1H), 3.14 (s, 3H), 3.41-3.48 (m, 1H), 3.89-3.99 (m, 2H), 4.57-4.90 (m, 4H), 7.24-7.32 (m, 1H), 7.75-7.77
(m, 3H), 7.96-8.14 (m, 2H), 8.40-8.41 (m, 1H), 8.82-8.88 (m, 2H).

Example 110:
(R)-N-{1-Cyclobutyl-2-(3-methyl-2,4-dioxo-1-(quinoxalin-6-ylmethyl)-1,3,8-triazaspiro[4.5]decan-8-
yl}-2-oxoethyt)-2-fluoro-5-(trifluoromethyl)benzamide

0

& N
O
0 N>:

FsC z N
Y N
] N

69.1 mg, vield: 26%, white solid.

LCMS (ESI): m/z = 627.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 5 = 1.73-2.17 (m, 10H), 2.62-2.77 (m, 1H), 3.15 (s, 3H), 3.38-3.49 (m, 1H),
3.89-4.04 (m, 2H), 4.54-4.58 (m, 1H), 4.65-4.95 (m, 2H), 5.05-5.12 (m, 1H), 7.29-7.33 (m, 1H), 7.51-7.58
{m, 1H), 7.73-7.79 (m, 2H), 7.98 (s, 1H), 8.08-8.16 (m, 1H), 8.33-8.43 (m, 1H), 8.82-8.89 (m, 2H).

90



10

16

20

25

WO 2015/154023 PCT/US2015/024338

Example 111:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(pyrimidin-2-ylmethyl)-1,3,8-

triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
ONN
N -
: N
e AN N \\(N\
2Rde
F N/

16.6 mg, yield: 12%, white solid.

LCMS (ESI): myz = 565.1 [M+H]".

"H-NMR (400 MHz, CD;0D): 8 = 1.01-1.08 (m, 6H), 1.75-2.36 (m, 5H), 3.05 (s, 3H), 3.42-3.49 (m, 1H),
3.88-3.96 (m, 1H), 4.18-4.27 (m, 1H), 4.46-4.55 (m, 1H), 4.65-4.77 (m, 2H), 4.86-4.89 (m, 1H), 7.33-7.48
{m, 2H), 7.83-8.04 (m, 2H), 8.69-8.77 {m, 2H).

Example 112:
(R)-N-(1-Cyclopentyl-2-(3-methyl-2,4-dioxo-1-(quinoxalin-6-ylmethyl)-1,3,8-triazaspiro[4.5]decan-8-
yl)-2-oxoethyl)-2-fluoro-5-(trifluoromethyl)benzamide

91.5 mg, yield: 55%, white solid.

LCMS (ESI): m/z = 641.2 [M+H]".

"H-NMR (400 MHz, CD,0D): 8 = 1.21-1.80 (m, 9H), 1.85-1.95 (m, 3H), 2.30-2.43 (m, 2H), 3.10 (s, 3H),
3.40-3.46 (m, 1H), 3.88-3.95 (m, 1H), 4.17-4.34 (m, 2H), 4.91-5.02 (m, 1H), 7.40-7.45 (m, 1H), 7.85-7.89
{m, 2H), 7.97-8.13 (m, 3H), 8.85-8.90 (m, 2H).

Example 113:
(R)-N-(1-Cyclopentyl-2-(3-methyl-1-((2-methyl-[1,2,4]triazolo[1,5-a] pyridin-7-yl)methyl)-2,4-dioxo-
1,3,8-triazaspiro[4.5]decan-8-yl)-2-oxoethyl}-2-fluoro-5-(trifluoromethyl)benzamide

/
QO N
o =0
z N
FsC N N/\H/N S
l o H O \ N
F

CN
13.7 mg, yield: 5%, white solid.
LCMS (ESI): m/z = 589.2 [M+H]".
"H-NMR (400 MHz, CD;0D): 5 = 1.03-1.08 (m, 6H), 1.78-1.96 (m, 3H), 2.10-2.21 (m, 1H), 2.27-2.35 (m,
1H), 3.05 (s, 3H), 3.32-3.43 (m, 1H), 3.88-3.94 (m, 1H), 4.19-4.29 (m, 1H), 4.34-4.58 (m, 1H), 4.67-4.73
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(m, 2H), 4.83-4.85 (m, 1H, contained in solvent signal), 7.43-7.50 (m, 1H), 7.80-7.78 (m, 1H), 7.85-7.92
(m, 1H), 7.98-8.08 (m, 2H), 8.51-8.55 (m, 1H), 8.71-8.73 (m, TH).

Example 114:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-((2-methyi-[1,2 4]triazolo[1,5-a]pyridin-7-yl)methyl)-2,4-
dioxo-1,3,8-triazaspiro[4.5ldecan-8-yl)-1-oxobutan-2-yl}-5-(trifluoromethyl)benzamide

o\\‘/N/
~7 O
F4C 1= OKNK
3 N T
N e

53.7 mg, yield: 18%, white solid.

LCMS (ESI): m/z =618.2 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 0.98-1.06 (m, 6H), 1.84-1.97 (m, 3H), 2.12-2.16 (m, 1H), 2.26-2.34 (m,
1H), 2.60 (s, 3H), 3.08 (s, 3H), 3.41-3.48 (M, 1H), 3.89-3.96 (m, 1H), 4.19-4.28 (m, 1H), 4.51-4.58 (m,
1H), 4.75-4.80 (m, 2H), 4.84-4.86 (m, 1H, contained in solvent signal), 7.27-7.36 (m, 1H), 7.43-7.48 (m,
1H), 7.71-7.76 (m, 1H), 7.88-7.91 (m, 1H), 8.77-8.71 (m, 1H), 8.06-8.01 (m, 1H).

Example 115:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-{(1-methyl-1H-pyrazol-4-yl)methyl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
© N

0 \/ N\/to
FsC N
Ly oy
F N
2.5 mg, vield: 6%, white solid.

LCMS (ESI): m/z = 567.2 [M+H]".

'H-NMR (400 MHz, CD;0D): 5 = 1.04-1.09 (m, 6H), 1.69-1.76 (m, 2H), 1.95-2.03 (m, 1H), 2.14-2.21 (m,
1H), 2.47-2.99 (m, 1H), 3.03 (s, 3H), 3.40-3.46 (m, 1H), 3.81 (s, 3H), 3.86-3.93 (m, 1H), 4.26-4.58 (m,
3H), 4.86-4.95 (m, 2H), 7.46-7.51 (m, 2H), 7.60-7.64 (m, 1H), 7.91 (m, 1H), 8.03-8.11 (m, 1H), 8.55 (m,
1H).
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Example 116:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-((2-methylbenzo[d]oxazol-5-yl)methyl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl}benzamide

/
O-N

o N )=0
N

FsC ~__N
LYY
F @]
=
5 55.0 mg, vield: 28%, white solid.
LCMS (ESI): m/z = 618.0 [M+H]".
"H-NMR (400 MHz, CD;0OD): 5 = 0.94-1.10 (m, 6H), 1.67-1.80 (m, 3H), 2.08-2.40 (m, 2H), 2.59-2.71 (m,
3H), 3.08 (s, 3H), 3.33-3.42 (m, 1H), 3.92-4.26 (m, 3H), 4.48-4.71 (m, 3H), 7.37-7.61 (m, 4H), 7.85-8.06
(m, 2H).
10

Example 117:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-{{4-methylthiazol-2-yl)methyl)-2,4-dioxo0-1,3,8-

triazaspiro[4.5]decan-8-yl}-1-oxobutan-2-y1)-5-(trifluoromethyl)benzamide

FsC

15 40.0 mg, vield: 22%, white solid.
LCMS (ESI): m/z = 584.2 [M+HT".
"H-NMR (400 MHz, CD;0D): 6 = 1.05 (m, 6H), 1.76-2.01 (m, 3H), 2.17-2.19 (m, 2H), 2.39-2.41 (m, 3H),
3.05 (s, 3H), 3.44-3.92 (m, 2H), 4.28-4.57 (m, 2H), 4.85-4.87 (m, 2H), 4.91-5.01 (m, 1H), 7.12-7.15 (m,
1H), 7.46-7.52 (m, 1H), 7.85-8.07 (m, 2H).

20
Example 118:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-({2-methylbenzo[d]oxazol-6-yl)methyl)-2,4-dioxo-1,3,8-

triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide
//
N
0 ~ 7 =0
N

N
F © N

25 11.5 mg, yield: 11%, white solid.
LCMS (ESI): m/z = 5441 [M+H]".
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"H-NMR (400 MHz, CD;0D): 5 = 0.90-1.03 (m, 6H), 1.65-2.34 (m, 5H), 2.59-2.64 (m, 3H), 3.05 (s, 3H),
3.32-3.40 (m, 1H), 3.85-3.90 (m, 1H), 4.14-4.23 (m, 1H), 4.46-4.68 (m, 1H), 4.72-4.78 (m, 2H), 4.81-4.86
(m, 1H), 7.33-7.42 (m, 1H), 7.46-7.51 (m, 2H), 8.20-8.25 (m, 1H), 7.78-7.80 (m, 2H).

Example 119:
(R)-N-{1-(1-(2-Chloro-4-methoxybenzyl)-3-methyi-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-

methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/
ENGRY
o \:// N>:o
FsC “__N
0 0
F cl \

38.5 mg, yield: 25%, white solid.

LCMS (ESI): m/z = 627.1 [M+H]".

"H-NMR (400 MHz, CD;0D): 5 = 1.00-1.04 (m, 6H), 1.73-1.82 (m, 3H), 2.05-2.14 (m, 2H), 3.06 (s, 3H),
3.32-3.39 (M, 1H), 3.75-3.81 (m, 3H), 3.87-3.90 (m, 1H), 4.22-4.28 (m, 2H), 4.46-4.59 (m, 2H), 4.91-4.93
(m, 1H), 6.78-6.88 (m, 2H), 7.38-7.90 (m, 2H), 8.02-8.04 (m, 1H), 8.10-8.12 (m, 1H).

Example 120:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-((1-methyl-6-ox0-1,6-dihydropyridin-3-yl)methyl)-2,4-dioxo-
1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl}-5-(trifluoromethyl)benzamide

/
SN
o > N\FO
FiC “__N
N =
T SO
F N~ O

\
50.0 mg, yield: 27%, white solid.
LCMS (ESI): m/z = 594.2 [M+H]".
'H-NMR (400 MHz, CD;0D): 8 = 1.07-1.09 (m, 6H), 1.69-2.08 (m, 3H), 2.16-2.42 (m, 2H), 3.04 (s, 3H),
3.52-3.91 (m, 8H), 4.31-4.37 (M, 2H), 4.40-4.66 (m, 1H), 4.86-4.90 (m, 1H), 6.53-6.55 (m, 1H), 7.49-7.78
(m, 3H), 7.86-7.95 (m, 1H), 8.11-8.13 (m, 1H).

Example 121:
(R)-N-(1-(1-((1-Acetylazetidin-3-yl)methyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/
© N
0 N N\Fo

FsC N/:\[(N kC
H
"o e

40.0 mg, yield: 32%, white solid.
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LCMS (ESI): m/z = 584.2 [M+HT"

"H-NMR (400 MHz, CD;0D): 5 = 1.04-1.16 (m, 8H), 1.77-2.38 (m, 8H), 2.99-3.01 (m, 4H), 3.42-3.56 (m,
4H), 3.76-4.09 (m, 4H), 4.21-4.32 (m, 1H), 4.55-4.62 (m, 1H), 4.89-5.00 (m, 1H), 7.45-7.50 (m, 1H), 7.89-
7.91 {m, 1H), 8.05-8.06 (m, 1H).

Example 122:
(R)-N-(1-(1,3-Dimethyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyi-1- oxobutan-2-yl)-2-
fluoro-5-(triffuoromethyl)benzamide

O

N
o0 =0

FsC - N \
N
. C

70 mg, 75% yield, white solid.

LCMS (ESI): m/z = 487.1 [M+H]".

"H-NMR (400 MHz, CDCls): 8 = 1.01-1.11 (m, 6H), 1.69-2.19 (m, 5H), 2.85-2.89 (m, 3H), 3.06 (s, 3H),
3.44-3.52 (m, 1H), 3.96-4.13 (m, 2H), 4.67-4.71 (m, 1H), 5.09-5.12 (m, 1H), 7.29-7.34 (m, 1H), 7.52-7.57
(m, 1H), 7.77-7.80 (m, 1H), 8.3 5-8.37 (m, 1H).

Example 123:
(R)-N-(1-(1-Ethyl-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl}-3-methyl-1-oxobutan-2-yl)-2-
fluoro-5-(trifluoromethyl)benzamide
/
© N
o 7 /\:o

: N
F5C ~__N
Y
0
F

62 mg, 45% vyield, white solid.
LCMS (ESI): m/z = 501.2 [M+H]".
'H-NMR (400 MHz, CDCl): 8 = 1.02-1.12 (m, 6H), 1.21-1.29 (m, 3H), 1.73-1.91 (m, 3H),, 2.01-2.19 (m,
2H), 3.05 (s, 3H), 3.26-3.32 (m, 2H), 3.46-3.53 (m, 1H), 4.00-4.12 (m, 2H), 4.67-4.69 (m, 1H), 5.09-5.15
(m, 1H), 7.29-7.35 (m, 1H), 7.53-7.58 (m, 1H), 7.78-7.79 (m, 1H), 8.35-8.36 (M, 1H).

Example 124:
(R)-2-Fluoro-N-(1-(1-isopentyl-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)-5-(trifluoromethyl)benzamide

FsC - N
3 H/\ﬂ/
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97 mg, 37% yield, white solid.

LCMS (ESH): m/z = 543.2 [M+H]".

"H-NMR (400 MHz, CDCL): 5 = 0.91-1.12 {m, 12H), 1.50-1.95 (m, 6H), 2.03-2.18 (m, 2H), 3.15 (s, 3H),
3.18-3.22 (m, 2H), 3.43-3.51 (m, 1H), 3.97-4.10 (m, 2H), 4.67-4.70 (m, 1H), 5.08-5.14 (m, 1H), 7.29-7.34
(m, 1H), 7.46-7.51 (m, 1H), 7.75-7.79 (m, 1H), 8.36-8.37 (m, 1H).

Example 125:
(R)-N-(1-{1-Cyclopentyl-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl}-3- methyl-1-oxobutan-
2-yh)-2-fluoro-5-(trifluoromethyljbenzamide

0]

N
o =0

= N
FiC N
@%ﬂf o
F
36 mg, 18% yield, white solid.

LCMS (ESI): m/z = 541.2 [M+H]".

'H-NMR (400 MHz, CDCly): 5= 0.94-1.16 (m, SH), 1.47-1.60 (m, 2H), 1.67-1.98 (m, 7H), 2.06-2.23 (m,
4H), 3.02 (s, 3H), 3.36-.350 (m, 2H), 3.96-4.06 (m, 2H), 4.66-4.69 (m, 1H), 5.09-5.15 (m, 1H), 7.29-7.35
(m, 1H), 7.47-7.58 (m, 1H), 7.76-7.83 (m, 1H), 8.33-8.40 (m, 1H) .

Example 126:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-
(trifluoromethyl)benzamide

O
0 > P

FsC ~__N H
N
. 0

58 mg, 35% yield, white solid.

LCMS (ESI): m/z =473.1 [M+H]".

"H-NMR (400 MHz, CDCL): 5 = 1.00-1.09 (m, 6H), 1.70-1.91 (m, 2H), 1.89-2.14 (m, 3H), 3.04 (s, 3H),
3.35-3.60 (m, 1H), 3.75-3.78 (m, 1H), 4.07-4.11 {m, 1H), 4.12-4.41 (m, 1H), 5.07-5.16 (m, 1H), 7.05 (s,
1H), 7.29-7.37 (m, 1H), 7.68-7.62 (m, 1H), 7.76-7.80 (m, 1H), 8.31-8.36 (m, 1H).
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Example 127:
(R)-Methyl-4-(8-(2-(2-fluoro-5-(trifluoromethyljbenzamido)-3-methylbutanoyl)-3-methyl-2,4-dioxo-
1,3,8-triazaspiro[4.5]decan-1-yl)phenylcarbamate

0 N/

0 \;/ N/EQ
FaC | N N ~__N
H
. o)

NH

Oﬁ/

/o

5 Representative scheme:

0 \?/
o / o o N/ o N/ FiC N/\[]/OH
N\F )I\ - /&o \FO H o)
N cI” o N F

Pd/C, H N
ChzN ChzN.__. ? HN Example 28-f
DCM, DIPEA
EiOH HATU, DCM, DIPEA, 1.t
NH NH NH
2 /O\K /O\W
o o]
Example 86-f a b
/
o N
o N/\:O
FsC e N
i
F
NH
Oﬁ/
/O

Representative general procedure:

Benzyl-1-(4-(methoxycarbonylamino)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-
10 carboxylate
/
© N
)=0
N

CbhzN

NH
A2
0

To a solution of benzyl-1-(4-aminophenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
(prepared as described in Example 86-f) (1560 mg, 0.37 mmol) in dichloromethane {15 mL) was added

triethylamine (92 mg, 0.92 mmol). The resulting mixture was cooled to 0°C and methyl chloroformate (42
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mg, 0.44 mmol) was added. The resulting mixture was stirred for 1 hour. After quenching by addition of
ice-water (10 mL), the resulting mixture was extracted with dichloromethane (3 x 10 mL) and the
combined organic layers were dried over anhydrous sodium sulfate and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography eluting with dichloromethane :
methanol = 20:1 to afford benzyl-1-(4-(methoxycarbonylamino)phenyl)-3-methyl-2 4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate as a white solid (95 mg, 51%).

LCMS (ESI): m/z = 467.2 [M+HT".

Methyl-4-(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl}phenylcarbamate
/
© N
(o
N
HN

NH
/Oﬁ(
o)

To a solution of benzyl-1-(4-(methoxycarbonylamino)phenyl)-3-methyi-2, 4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate (95 mg, 0.20 mmol) in ethanol (15 mL} was added 5% palladium on
carbon (15 mg). After stirring for 3 hours, the mixture was filtered. The filtrate was concentrated under
reduced pressure to afford methyl-4-(3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-1-
yliphenylcarbamate as a white solid (55 mg, 82%).

LCMS (ESI): m/z = 333.2 [M+H]".
(R)-Methyl-4-(8-(2-{2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-2,4-dioxo-
1,3,8-triazaspiro[4.5]decan-1-yl)phenylcarbamate

/
0 N
0 \_/ Nﬁo
‘__N
FsC H
0]
F
NH
OQ/\
/O

To a solution of methyl-4-(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)phenylcarbamate (55 mg,
0.17 mmol) in dichloromethane (5 mL) was added sequentially (R)-2-(2-fluoro-5-
(triflucromethyl)benzamido)-3-methylbutancic acid (prepared as described in Example 28-f) (51 mg, 0.17
mmol), 1-[bis(dimethylamino)methylene]-1H-1,2 3-triazolo[4,5-b|pyridinium-3-oxide hexafluorophosphate
(HATU) (90 mg, 0.23 mmol) and N,N-diisopropylethylamine (32 mg, 0.23 mmol). The reaction was stirred
for 2 hours at room temperature before quenching with ice-water (5 mL}). The mixture was extracted with
ethyl acetate (3 x 10 mL) and the combined organic layers were dried over anhydrous sodium sulfate and

concentrated under reduced pressure. The residue was purified by prep-TLC with dichloromethane :
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methanol = 15:1 to afford (R)-methyl-4-(8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl}-3-
methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)phenylcarbamate as a white solid (16 mg, 15%).

LCMS (ESI): m/z =622.1 [M+H]"

"H-NMR (400 MHz, CD;0D): & = 0.82-1.09 (m, 8H), 1.58-2.47 (m, 5H), 3.08 (s, 3H), 3.43-3.54 (m, 1H),
3.76-3.77 (M, 3H), 3.91-4.01 (m, 1H), 4.16-4.53 (m, 3H), 7.11-7.18 (m, 1H), 7.18-7.23 (m, 1H), 7.40-7 47
{m, 2H), 7.58-7.61 (m, 1H), 7.87-8.00 (m, 2H).

The following compound was synthesized following the general procedure described above:
Example 128:
(R)-N-(1-(1-(4-(Cyclopropanecarboxamido)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-
8-yl}-3-methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/

O5-N
o =0

: N

FsC N
ry
F

o NH

44 2 mg, yield: 22%, white solid

LCMS (ESI): m/z = 632.1 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 0.72-1.05 (m, 10H), 1.66-2.27 (m, 6H), 3.08 (s, 3H), 3.46-3.59 (m, 1H),
3.90-3.54 (m, 3H), 4.83-4.87 (m, 1H), 7.08-7.32 (m, 2H), 7.34-7.52 (m, 1H), 7.59-7.74 (m, 2H), 7.81-8.05
(m, 2H).

Example 129:
(R)-3-Methyl-N-{2-(3-methyl-4-ox0-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-2-oxo-1-(tetrahydro-

O o

2H-pyran-4-yl)ethyl)benzamide
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Representative scheme:

/ o,

Oy /Oi% )
> DMF, CHgl ( N AcCl, MeOH N
BeeN \ BocN \) \: AN

@ Hel @
HATU, DIPEA
a b —
o) DCM
| o 0.
e SRy ol L
b G q
HCI ! o oH — |
N
A0 ~ = N ™ ag. NaOH, MeOH H
HNT ST DCM, TEA \Q/.LH i q 5
o}
c d

O 0 / 0 o ; 0 o N/
N N
0 j rj\:N> Chiral HPLC o O ¢ N> 0 %OQ
SRt s B S e R S R Sy
O \\\\ H o \\ o

e

Representative general procedure:

tert-Butyl-3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decane-8-carboxylate

/
© N

)

N
BocN 5

To a solution of tert-butyl-4-oxo-1-phenyl-1,3 8-triazaspiro[4.5]decane-8-carboxylate (920 mg, 2.78 mmol)
in N,N-dimethylformamide (10 mL) was added sodium hydride (138 mg, 60% in oil, 3.34 mmal) at 0°C.
After stirring for 15 minutes, iodomethane (789 mg, 5.56 mmol) was added. The resulting mixture was
stirred for 15 minutes at room temperature and the reaction was quenched with ice-water (10 mL). The
mixture was extracted with ethyl acetate (3 x 50 mL). The combined organic layers were dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by silica
gel column chromatography eluting with ethyl acetate : petroleum ether = 1:3 to afford tert-butyl-3-methyl-
4-ox0-1-phenyl-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (900 mg, 93%).

LCMS (ESI): m/z = 346.4 [M+H]".

"H-NMR (300 MHz, CDCl,): & = 151, (s, 9H), 1.54-1.67 (m, 2H), 2.56-2.57 (m, 2H), 3.01 (s, 3H), 3.50-
3.64 (m, 2H), 3.96-4 12 (m, 2H), 4.69-4.75 (m, 2H), 6.72-6.77 (m, 2H), 6.83-6.87 (m, 1H), 7.22-7.25 (m,
1H), 7.27-7.28 (m, 1H).
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3-Methyl-1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one hydrochloride

/
0 N
)
N
HN
7
HCI —

To a solution of tert-Butyl-3-methyl-4-oxo-1-phenyi-1,3,8-triazaspirof4.5}decane-8-carboxylate (300 mg,
1.89 mmol) in methanot (50 mL) was added dropwise acetyl chloride (1.49 g, 18.87 mmol). The resulting
mixture was stirred for 2 hours. The precipitate was collected by filtration and dried under reduced
pressure to afford 3-methyl-1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one hydrochloride as a white solid
(173 mg, 70%).

LCMS (ESI): m/z = 246.4 [M+H]".

Methyl-2-(3-methylbenzamido)-2-(tetrahydro-2H-pyran-4-yl)acetate
0

To a suspension of methyl-2-amino-2-(tetrahydro-2H-pyran-4-yl)acetate hydrochloride (210 mg, 1.0
mmol) in dichloromethane (20 mL) was added triethylamine (303 mg, 3.0 mmol). To the mixture was
added dropwise a solution of 3-methylbenzoyl chloride (170 mg, 1.1 mmol) in dichloromethane (& mL) at
0°C. The mixture was stirred for 1 hour before the reaction was quenched with ice-water (10 mL). The
organic layer was collected and the aqueous layer was extracted with ethyl acetate (3 x 20 mL). The
combined organic layers were dried over anhydrous sodium sulfate and the solvent was removed under
reduced pressure. The residue was purified by silica gel column chromatography eluting with ethyl
acetate : petroleum ether = 1:1 to afford methyl-2-(3-methylbenzamido)-2-(tetrahydro-2H-pyran-4-
ylacetate as a colorless oil (200-mg, 68%).

LCMS (ESI): m/z = 2921 [M+H]"

"H-NMR (300 MHz, CDCL): d = 1.45-1.71 (m, 4H), 2.10-2.25 (m, 1H), 2.41 (s, 3H), 3.31-3.46 (m, 2H),
3.80 (s ,3H), 3.91-4.06 (m, 2H), 4.83-4.94 (m, 1H), 6.61-6.75 (m, 1H), 7.31-7.34 (m, 2H), 7.51-7.68 (m,
2H).

2-(3-Methylbenzamido)-2-{tetrahydro-2H-pyran-4-yl)acetic acid
C

@]
OH
N
O

To a solution of methyl-2-(3-methylbenzamido)-2-(tetrahydro-2H-pyran-4-yl)acetate (200 mg, 0.68 mmol)

in methanol (10 mL) was added a 10% aqueous sodium hydroxide solution (56 mL). The reaction was
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heated at reflux for 2 hours befare it was cooled to room temperature. The pH of the mixture was adjusted
to 2 by addition of a 10% aqueous hydrochloric acid solution. The resulting mixture was dried over
anhydrous sodium sulfate and the solvent was removed under reduced pressure to afford 2-(3-
methylbenzamido)-2-(tetrahydro-2H-pyran-4-yhacetic acid as a thick oil (180 mg, crude), which used
directly in the next step without further purification.

LCMS (ESI): m/z = 278.1 [M+H]".

3-Methyl-N-~(2-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl})-2-oxo-1-(tetrahydro-2H-
pyran-4-yl)ethyl)benzamide

To a solution of 3-methyl-1-phenyi-1,3,8-triazaspiro[4.5]decan-4-one hydrochloride (106 mg, 0.379 mmol)
in dichloromethane (10 mL) was added sequentially 2-(3-methylbenzamido)-2-(tetrahydro-2H-pyran-4-
yl)acetic acid (70 mg, 0.25 mmal), 1-{bis(dimethylamino)methylene]}-1H-1,2,3-triazolo[4,5-bjpyridinium-3-
oxide hexafluorophosphate (HATU) (144 mg, 0.38 mmol) and N,N-diisopropylethylamine (98 mg, 0.75
mmol). The reaction was stirred for 2 hours before it was quenched by addition of with ice-water (10 mL).
The mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic layers were dried
over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by
prep-TLC with ethyl acetate : petroleum ether = 1:1 to afford 3-methyl-N-(2-(3-methyl-4-oxo-1-phenyl-
1,3 8-triazaspiro[4.5]decan-8-yl)-2-oxo-1-(tetrahydro-2H-pyran-4-yhethyl)benzamide as a white solid (50
mg, 39%).

LCMS (ESI): m/z = 505.2 [M+H]".

3-Methyl-N-(2-(3-methyl-4-ox0-1-phenyl-1,3 8-triazaspiro[4.5]decan-8-yl)-2-oxo-1-(tetrahydro-2H-pyran-4-
yhethyl)benzamide was separated by chiral-HPLC (column: CHIRALPAK™ (Daicel) IB (250 mm x 20 mm,
5 um). Mobile phase: hexane : ethanol (0.1%FA) = 70:30, flow rate: 20 mL/min) to afford two isomers.

Their confirmations were tentatively assigned as drawn.

(R)-3-Methyl-N-(2-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-2-oxo-1-(tetrahydro-

NG @b

2H-pyran-4-yl)ethyl)benzamide

Retention time: 7.481 minutes, ee = 97.1%.
LCMS (ESI): m/z = 505.2 [M+H]".
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"H-NMR (400 MHz, CDCly): 8 = 1.54-1.90 (m, 7H), 2.42-2.66 (m, 5H), 3.05 (s, 3H), 3.36-3.45 (m, 2H),
3.54-3.64 (m, 2H), 3.97-4.14 (m, 4H), 4.54-4.66 (m, 1H), 4.71-4.76 (m, 2H), 5.17-5.23 (m, 1H), 6.98-7.24
(m, 5H), 7.62-7.66 (m, 4H).

Example 130:
(S)-3-Methyl-N-(2-(3-methyl-4-ox0-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yi)-2-oxo-1-(tetrahydro-
2H-pyran-4-yljethyl}benzamide

Retention time: 14.04 minutes, ee = 95%

LCMS (ESI): m/z = 505.2 [M+H]".

"H-NMR (400 MHz, CDCly): & = 1.54-1.90 (m, 7H), 2.42-2.66 (m, 5H), 3.05 (s, 3H), 3.36-3.45 (m, 2H),
3.54-3.64 (m, 2H), 3.97-4.14 (m, 4H), 4.54-4.66 (m, 1H), 4.71-4.76 (m, 2H), 5.17-5.23 (m, 1H), 6.98-7.24
(m, 5H), 7.62-7.66 (m, 4H).

The following compound was synthesized following the general procedure described above using

chiral amino acid.

Example 131:
(R)-N-(1-Cyclohexyl-2-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-2-oxoethyl)-6-

methylpicolinamide trifluoroacetic acid salt

/
O
o %
N ~_N
= @]
TFA
14.6 mg, yield: 20%, white solid.
LCMS (ESI): m/z = 504.2 [M+H]".

"H-NMR (400 MHz, CD,0D): 5 = 1.0-1.44 (m, 5H), 1.51-2.00 (m, 8H), 2.41-2.76 (m, 5H), 3.02 (s, 3H),
3.50-3.55 (m, 1H), 3.96-4.01 (m, 1H), 4.19-4.39 (m, 1H), 4.48-4.50 (m, 1H), 4.75 (m, 2H), 5.07 (m, 1H),
6.56-6.73 (m, 2H), 6.80-7.00 (m, 2H), 7.26-7.35 (m, 1H), 7.53-7.55 (m, 1H), 7.77-8.01 (m, 2H).

|
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The following compound was synthesized following the general procedure described for Example
236.

Example 132:
(R)-N,3-Dimethyl-N-(3-methyl-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-

5  oxobutan-2-yl)benzamide

o) N/
0 >
- N
N 7
5 \

26.4 mq, yield: 58%, white solid.

LCMS (ESI): m/z = 464.2 [M+H]".

"H-NMR (400 MHz, CDCl3): & = 1.00-1.04 (m, 6H), 1.75-1.87 (m, 2H), 2.25-2.39 (two singlets, 3H), 2.45-
10  2.54 (m, 3H), 2.86-2.96 (two singlets, 3H), 3.05 (s, 3H), 3.52-4.75 (m, 6H), 5.26-5.28 (m, 1H), 6.75-7.27

(m, 9H).

Example 133:
5-Ethyl-2-fluoro-N-((2R,3S)-3-methoxy-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decane-8-
15  yl)-1-oxobutan-2-yl)benzamide

/
@ N>
sy O
(@] I N
”\\
- 0 )

Representative scheme:

0 0

|
/ © 0o /
N> OH | N> rIJ
BOCHN 4, ",
N 0 r N HCI, dioxane N
HN ~
0]

~ ) BocHN" \I(
HATU, DIPEA, DCM, r.t.

N

HCI

Example 129-b a

6]
/
5, O
A o >
e N
N 7
H \
HATU, DIPFA DCM, rt O
F e
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Representative general procedure:
tert-Butyi-(2R,35)-3-methoxy-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-

oxobutan-2-ylcarbamate

Oy
° )
N
BocHN' \]/ Vi
o \
N
To a mixture of 3-methyl-1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one hydrochloride (prepared as
described in Example 129-b) (296 mg, 0.47 mmol) in dichloromethane (30 mL) was added (2R,3S5)-2-
(tert-butoxycarbonylamino)-3-methoxybutanoic acid (100 mg, 0.43 mmol), 1-
[bis(dimethylamino)methyleng]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU)
(243 mg, 0.64 mmol) and N N-diisopropylethylamine (139 mg, 1.07 mmol). The reaction was stirred for 2
hours before it was quenched with ice-water (5 mL). The mixture was extracted with ethyl acetate (3 x 10
mL) and the combined organic layers were dried over anhydrous sodium sulfate and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography eluting with ethyl
acetate : petroleum ether = 1:5 to afford fert-butyl-(2R,3S5)-3-methoxy-1-(3-methyi-4-oxc-1-phenyl-1,3, 8-
triazaspiro[4.5]decan-8-yl)-1-oxabutan-2-ylcarbamate as a colorless oil (197 mg, 100%).
LCMS (ESI): m/z = 461.2 [M+H]".
"H-NMR (400 MHz, CDCls): 8 = 0.83-1.12 (m, 3H), 1.38 (s, 6H), 1.45 (s, 3H), 1.59-1.64 (m, 4H), 2.83 (s,
3H), 3.06 (s, 1H), 3.14 (s, 2H), 3.34 (s, 2H), 3.30-3.57 (m, 2H), 3.83-4.01 (m, 2H), 4.51-4.75 (m, 2H),
5.47-5.59 (m, 1H), 7.13-7.20 (m, 2H), 7.40-7.52 (m, 3H).

8-((2R,35)-2-Amino-3-methoxybutanoyl)-3-methyl-1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one
hydrochloride

/
© N

|
O )
A “N
H,N™
O

A solution of fert-butyl-(2R,3S)-3-methoxy-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-ylcarbamate (197 mg, 0.43 mmol) in hydrochloric acid in dioxane (6.0 M, 10 mL) was stirred
for 30 minutes. The precipitate was collected by filtration and dried under reduced pressure to afford 8-
((2R,38)-2-amino-3-methoxybutanoyl)-3-methyl-1-phenyl-1,3,8-triazaspiro[4.5]decan-4-one hydrochloride
as a white solid (120 mg, 60%).

LCMS (ESI): m/z = 361.2 [M+H]".
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5-Ethyl-2-fluoro-N-((2R,3S)-3-methoxy-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazas piro[4.5]decane-8-

yl)-1-oxobutan-2-yl)benzamide

To a mixture of 8-((2R,35)-2-amino-3-methoxybutanoyl)-3-methyl-1-phenyl-1,3 8-triazaspiro[4.5]decan-4-
one hydrachloride (52 mg, 0.135 mmol) in dichloromethane (10 mL) was added 5-ethyl-2-fluorobenzoic
acid (24 mg, 0.144 mmoly, 1-[bis(dimethylamino)methylene}-1H-1,2 3-triazolo[4,5-b]pyridinium-3-oxide
hexafluorophosphate (HATU) (75 mg, 0.196 mmol) and N,N-diisopropylethylamine (51 mg, 0.39 mmol).
The resulting mixture was stirred for 2 hours at room temperature before the reaction was quenched with
ice-water {10 mL). The mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic
layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography eluting with ethyl acetate : petroleum ether = 1:5 to
afford 5-ethyl-2-fluoro-N-((2R,35)-3-methoxy-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4. 5]decane-8-
yl)-1-oxobutan-2-yl)benzamide as a colorless oil (11.2 mg, 15%).

11.2 mg, yield: 15%, white solid

LCMS (ESI): m/z = 511.2 [M+H]".

"H-NMR (400 MHz, CD50D): & = 1.22-1.31 (m, 6H), 1.66-2.83 (m, 6H), 3.03 (s, 3H), 3.11 (s, 3H), 3.83 (s,
3H), 3.38-4.78 (m, 7H), 5.17-5.3 (m, 1H), 6.73-7.76 (m, 8H).

The following 3 compounds were synthesized following the general procedure described above:

Example 134:
N-({2R,3S)-3-Methoxy-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-
yl)-3-methylbenzamide

/

@ N>
v, O

0 N
~ N
"5

10.1 mg, yield: 9%, white solid

LCMS (ESI): m/z = 479 [M+H]".

"H-NMR (400 MHz, CDCls): 8 = 1.22-1.27 (m, 3H), 1.70-1.83 (m, 2H), 2.43 (s, 3H), 2.56-2.66 (m, 1H),
2.80-2.94 (m, 1H), 3.06 (s, 3H), 3.41 (s, 3H), 3.46-4.22 (m, 4H), 4.45-4.84 (m, 3H), 5.08-5.51 (m, 1H),
6.85-5.90 (m, 3H), 7.22-7.24 (m, 1H), 7.38-7.50 (m, 3H), 7.67-7.69 (m, 2H).
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Example 135:
3-Ethyl-N-((2R,35)-3-methoxy-1-{3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-

oxobutan-2-yl)benzamide

/
@ N>
’ O
@] [ N
ﬁ\\
O

9.0 mg, yield: 14%, white solid

LCMS (ESI): m/z = 493.2 [M+H]".

"H-NMR (400 MHz, CDCls): 8 = 1.22-1.26 (m, 6H), 1.66-1.85 (m, 2H), 2.45-2.79 (m, 4H), 2.98 (s, 3H),
3.42 (s, 3H), 3.53-3.64 (m, 1H), 4.03-4.36 (m, 2H), 4.42-4.77 (m, 7H), 5.18-5.29 (m, 1H), 6.69-7.76 (m,
9H).

Example 136:
3-Ethyl-5-fluoro-N-((2R,3 8)-3-methoxy-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-
1-oxobutan-2-yl)benzamide

/
@ N>
‘s, O
@] [ N
N
(@)

8.0 mgq, yield: 12%, white solid

LCMS (ESI): m/z = 511.2 [M+H]".

'H-NMR (400 MHz, CD,OD): 8 = 1.14-1.37 (m, 6H), 1.75-1.81 (m, 2H), 2.50-2.59 (m, 1H), 2.63-2.86 (m,
3H), 3.03 (s, 3H), 3.50 (s, 3H), 3.52-3.59 (m, 1H), 3.74-4.10 (m, 2H), 4 34-4.49 (m, 2H), 4.74-4.77 (m,
2H), 5.21-5.26 (m, 1H), 7.24-7.80 (m, 8H).

The following 8 compounds were synthesized following the general procedure described above
using D-Valine:
Example 137:
(R)-2-Methyl-N-(3-methyl-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazas piro[4.5]decan-8-yl)-1-oxobutan-
2-yl)isonicotinamide
0 N/
o y

: N
“__N
N
| N
N.__~ @]
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"H-NMR (400 MHz, CDCL): 6 = 1.02-1.08 (m, 6H), 1.24-1.28 (m, 1H), 1.75-2.24 (m, 4H), 2.98-3.06 (m,
6H), 3.51-3.54 (m, 1H), 3.94-4.12 (m, 2H), 4.57-4.62 (m, 1H), 4.72-4.77 (m, 2H), 5.20-5.24 (m, 1H), 5.35-
5.45 (m, 1H), 6.75-6.77 (m, 1H), 6.84-6.88 (m, 1H), 7.17-7.19 (m, 1H), 7.35-7.37 (m, 2H), 7.82-7.95 (m,
2H), 8.73-8.75 (m, 1H).

Example 138:
(R)-3-Ethyl-N-(3-methyl-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-

yl)benzamide

10.0 mg, yield: 16%, white solid

LCMS (ESI): m/z = 477.2 [M+H]".

'H-NMR (400 MHz, CDCl3): 5 = 1.01-1.14 (m, 6H), 1.25-1.29 (m, 3H), 1.74-1.83 (m, 2H), 2.16-2.18 (m,
1H), 2.68-2.71 (m, 4H), 3.02 (s, 3H), 3.52-3.56 (m, 1H), 3.99-4.08 (m, 2H), 4.54-4.71 (m, 3H), 5.09-5.15
(m, 1H), 6.67-7.24 (m, BH), 7.34-7.36 (m, 2H), 7.62-7.67 (m, 2H).

Example 139:
(R)-4-Fluoro-3-methyl-N-(3-methyl-1-(3-methyl-4-ox0-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)benzamide

/
o N

o Y7 )

E N
- N
T
F

20.0 mg, vield: 32%, white solid
LCMS (ESI): m/z = 481.2 [M+H]".
'H-NMR (400 MHz, CDCls): 5 = 0.98-1.04 (m, 6H), 1.83-1.97 (m, 2H), 2.03-2.23 (m, 1H), 2.46-2.61 (m,
5H), 3.02 (s, 3H), 3.52-3.57 (m, 1H), 4.03-4.06 (m, 2H), 4.57-4.71 (m, 3H), 5.04-5.08 (m, 1H), 8.69-7.13
(m, BH), 7.65-7.70 (m, 2H).

Example 140:
(R)-3-Fluoro-5-methyl-N-(3-methyl-1-(3-methyl-4-0x0-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)benzamide

/
ON
0 7
~__N
H/\lf /\
O Sl
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13.0 mg, vield: 19%, white solid

LCMS (ESI): m/z = 481.2 [M+H]".

'"H-NMR (400 MHz, CDCly): & = 0.97-1.06 (m, 6H), 1.74-1.79 (m, 2H), 1.81-1.83 (m, 1H), 2.40-2.59 (m,
5H), 3.03 (s, 3H), 3.53-3.56 (m, 1H), 4.02-4.05 (m, 2H), 4.57-4.71 (m, 3H), 5.09-5.18 (m, 1H), 6.70-7.39
{m, 8H).

Example 141:
(R)-2-Fluoro-5-methyl-N-(3-methyi-1-{3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)benzamide

/
© N

0 \/ ( N>
O

=
13.0 mg, yield: 11%, white solid
LCMS (ESI): m/z = 481.2 [M+H]".
'H-NMR (400 MHz, CDCly): 6 = 0.97-1.06 (m, 8H), 1.74-1.79 (m, 2H), 1.81-1.83 (m, 1H), 2.13 (s, 3H),
2.34-2.50 (m, 2H), 3.02 (s, 3H), 3.50-3.54 (m, 1H), 4.03-4.08 (m, 2H), 4.54-4.71 (m, 3H), 5.09-5.18 (m,
1H), 6.67-7.14 (m, 7H), 7.43-7.46 (m, 1H), 7.79-7.80 (m, 1H).

Example 142:
(R)-3-Cyclopropyl-N-(3-methyl-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)benzamide

/
© N

o \;/ N>
~__N
SRRNES
0
21.0 myg, yield: 29%, white solid
LCMS (ESI): m/z = 489.2 [M+H]".
"H-NMR (400 MHz, CDCls): & = 0.73-1.10 (m, 10H), 1.78-1.95 (m, 2H), 2.12-2.15 (m, 1H), 2.60-2.64 (m,
3H), 3.02 (s, 3H), 3.51-3.55 (m, 1H), 4.04-4.07 (m, 2H), 4.59-4.70 (m, 3H), 5.08-5.10 (m, 1H), 6.65-7.99
(m, 9H).

/\
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Example 143:
(R)-3-Chloro-4-cyano-N-(3-methyl-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yi)-1-

oxobutan-2-yl)benzamide

/
ON
o N>
Cl - N
N 77
o)
NC =~

9.9 mgq, yield: 15%, white solid

LCMS (ESH): m/z = 508.2 [M+H]"

'H-NMR (400 MHz, CDCl): 6 = 1.02-1.09 (m, 6H), 1.69-2.77 (m, 5H), 3.02 (s, 3H), 3.52-4.34 (m, 4H),
4.74-4.77 (m, 2H), 4.89-4.93 (m, 1H), 6.70-6.78 (m, 2H), 6.86-6.88 (m, 1H), 7.03-7.25 (m, 2H}, 7.93-7.96
(m, 2H), 8.09-8.11 (m, 1H).

Example 144:
(R)-5-Ethyl-2-fluoro-N-(3-methyl-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-

oxobutan-2-yl)benzamide

/
© N

0 (N
~_N
O

£
42.0 mg, yield: 33%, white solid
LCMS (ESI): m/z = 495 [M+H]".
'H-NMR (400 MHz, CDCls): 8 = 0.94-1.16 (m, 6H), 1.18-1.38 (m, 3H), 1.60-1.93 (m, 2H), 2.13-2.34 (m,
1H), 2.37-2.62 (m, 1H), 2.62-2.76 (m, 2H), 2.81 (m, 1H), 3.08 (s, 3H), 3.43-3.63 (m, 1H), 3.91-4.10 (m,
1H), 4.20-4.38 (m, 1H), 4.43-4.60 (m, 1H), 4.65-4.76 (m, 2H), 4.96-5.09 (m, 1H), 6.70-6.89 (m, 3H), 7.01-
7.32 (m, 3H), 7.34-7.53 (m, 1H), 7.57-7.71 (m, 1H).

Example 145:
(R)-N-(1-(1-(4-Carbamoylphenyl)-3-methyl-4-ox0-1,3,8-triazaspiro[4.5]decan-8-yl}-3-methyl-1-

oxobutan-2-yl)-2-fluoro-3-methylbenzamide

o} N/
oY
N

Y
o NH»
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Representative scheme:
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Representative general procedure:

tert-Butyl-1-(4-carbamoylphenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
© -N
\
s
BocN
&

Sy

G NH,

To a solution of tert-butyl-1-(4-cyanophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
(prepared as described in Example 179-e) (190 mg, 0.15 mmol) in methanol (15 mL) was added an
agueous sodium hydroxide solution (6 mL, 1.0 M). After stirring for 15 minutes, to the resulting solution
was added a 30% agueous hydrogen peroxide (6 mL) dropwise. The resulting mixture was stirred

10 overnight. The solvent was removed under reduced pressure and the residue was diluted with water (40
mL) and ethyl acetate (40 mL). The organic layer was collected and dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with dichloromethane : methanol = 200:1 to afford tert-butyl-1-(4-carbamoylphenyl)-3-methyl-4-
ox0-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (160 mg, 80%).

15  LCMS (ESI): m/z = 389.1 [M+H]".

4-(3-Methyl-4-ox0-1,3,8-triazaspiro[4.5]decan-1-yl)benzamide hydrochloride

/
o N>
N
HN
HCI
o7 NH;

A solution of tert-butyl-1-(4-carbamoylphenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
20 (160 mg, 0.41 mmol) in hydrochloric acid in dioxane (6.0 M, 10 mL) was stirred for 30 minutes. The
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precipitate was collected by filtration and dried under reduced pressure to afford 4-(3-methyl-4-oxo-1,3,8-
triazaspirof4.5]decan-1-yl{benzamide hydrochloride as a white solid (120 mg, 90%).
LCMS (ESH): m/z =289 1 [M+H]".

(R)-Methyl-2-(2-fluoro-3-methylbenzamido)-3-methylbutanoate

Foo ™y’
el
= N ~
| T
SN O

To a solution of 2-fluoro-3-methylbenzoic acid (1.54 g, 10 mmol) in dichloromethane (50 mL) was added
sequentially D-valine methyl ester hydrochloride (1.71 g, 10.2 mmol), 1-[bis(dimethylamino)methylene]-
1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU) (4.2 g, 11.0 mmol) and N,N-
diisopropylethylamine (3.9 g, 30 mmol). Before quenching with ice-water (50 mL), the reaction was stirred
for 2 hours. The mixture was extracted with dichlorcmethane (3 x 100 mL). The combined organic layers
were dried over sodium sulfate and the solvent was removed under reduced pressure. The residue was
purified by silica gel column chromatography eluting with ethyl acetate : petroleum ether = 1:4 to afford
(R)-methyl-2-(2-fluoro-3-methylbenzamido)-3-methylbutanoate as a thick oil (3.5 g, crude), which was
used directly without further purification.

LCMS (ESI): my/z = 268.2 [M+H]".

(R)-2-(2-Fluoro-3-methylbenzamido)-3-methylbutanoic acid
F O \:/

CH
T

O

To a solution of (R)-methyl-2-(2-fluoro-3-methylbenzamido)-3-methylbutanoate(3.9 g, crude) in methanol
(30 mL) was added an aqueous lithium hydroxide solution (20 mL, 2.0 M, 0.044 mol). Before quenching
with ice-water (20 mL), the reaction was stirred for 1 hour. The pH of the solution was adjusted to 3 by
addition of a 5% aqueous hydrochloric acid solution. The mixture was filtered and the filter cake was
washed with petroleum ether (30 mL) and dried under reduced pressure to afford (R)-2-(2-fluoro-3-
methylbenzamido)-3-methylbutanoic acid as a thick oil (2.40 g, 94% over two steps).

LCMS (ESH: m/z = 254.1 [M+H]".

'H-NMR (300 MHz, CDCls): 8= 1.05 (t, J = 7.8Hz, 6H), 2.32 (s, 3H), 2.34-2.44 (m, 1H), 4.78-4.82 (m,
1H), 7.06-7.13 {m, 1H), 7.27-7.35 (m, 1H), 7.79-7.91 (m, 1H).
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(R)-N-(1-(1-(4-Carbamoylphenyl)-3-methyl-4-0xo0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)-2-flucro-3-methylbenzamide

/
ON
N b
"N
N 77
@]
e
o7 "NH;

To a mixture of 4-(3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzamide hydrochloride (100 mg, 0.3
mmol) in dichloromethane (5 mL) was added (R)-2-(2-fluoro-3-methylbenzamido)-3-methylbutanoic acid
(94 mg, 0.34 mmol), 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide
hexafluorophosphate (HATU) (177 mg, 0.46 mmot) and N,N-diisopropylethylamine (80 mg, 0.62 mmol).
The resulting mixture was stirred for 2 hours at room temperature before the reaction was quenched with
ice-water (10 mL). The mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic
layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue
was purified by prep-TLC with dichloromethane : methanol = 15:1 to afford (R)-N-(1-(1-(4-
carbamoylphenyl)-3-methyl-4-ox0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-2-fluoro-3-
methylbenzamide as a white solid (11.8 mg, 7.3%).

LCMS (ESI): m/z = 524.2 [M+H]".

"H-NMR (400 MHz, CD,0OD): 5 = 0.96-1.25 (m, 6H), 1.68-1.96 (m, 2H), 2.18-2.26 (m, 4H), 2.70-2.71 (m,
1H), 2.89-2.92 (m, 1H), 3.04 (s, 3H), 3.56-3.58 (m, 1H}, 3.99-4.03 (m, 1H), 4.37-4.39 (m, 1H), 4.54-4.58
(m, 1H), 4.79-4.82 (m, 2H), 4.95-5.16 (m, 1H), 6.74-6.80 (m, 2H), 7.14-7.17 (m, 1H), 7.38-7.40 (m, 1H),
7.47-7.81 (m, 3H).

The following compound was synthesized following the general procedure described above:

Example 146:
(R)-N-(1-(1-(3-Carbamoylphenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)-2-fluoro-3-methylbenzamide

o) N/
Foo N>
N
N
ey o

NH,
242 mg, yield: 17%, white solid.
LCMS (ESI): m/z = 524.0 [M+H]".
'H-NMR (400 MHz, CDCls): & = 0.94-1.19 (m, 6H), 1.69-1.86 (m, 2H), 2.17-2.26 (m, 1H), 2.33 (s, 3H),
2.54-2.69 (m, 1H), 2.75-2.87 (m, 1H), 3.07 (s, 3H), 3.49-3.65 (m, 1H), 4.04-4.19 (m, 2H), 4.60-4.67 (m,
1H), 4.78 (s, 2H), 5.01-5.24 (m, 1H), 6.19-6.34 (m, 2H), 6.92-7.00 (m, 1H), 7.09-7.22 (m, 3H), 7.35 (s,
1H), 7.50-7.63 (m, 1H), 7.70-7.85 (m, 1H).
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Example 147:
(R)-4-(8-(2-(2-Fluoro-3-methylbenzamido)-3-methylbutanoyl)-3-methyl-4-ox0-1,3,8-
triazaspiro[4.5]decan-1-yl)phenylboronic acid

/
© N

F o )

: N
0
B~
Ho' O
5  Representative scheme:

o. ! N _OH /
NN M N Oy N
> o} F oo > >
HC!, dioxane N H N
HN Example 145-d

N
oo 7 - N 7
HCI : o \
==, oy
L HATU, DIPEA, DCM, .t
r

Example 179-d a b

Q /
F oo > N>

1) DMSO, Pd,(dba)s, Xantphos, 130°C, 2h

ofRne
3 L
2) aq.HCl, rt., avernight

HO”

Representative general procedure:

1-(4-Bromophenyl}-3-methy|-1,3,8-triazaspiro[4.5]decan-4-one hydrochloride
O 7/
ﬂ% )
HN N
N
g
NS
HCI
Br

10 A solution of tert-butyl-1-(4-bromophenyl)-3-methyl-4-0x0-1,3,8-triazaspiro[4.5]decane-8-carboxylate
(prepared as described in Example 179-d) (250 mg, 0.00041 mol) in hydrochloric acid in dioxane (6.0 M,
10 mL) was stirred for 30 minutes. The precipitate was collected by filtration and dried under reduced

pressure to afford 1-(4-bromophenyl)-3-methyl-1,3,8-triazaspiro[4.5]decan-4-one hydrochloride as a white
solid (180 mg, 85%).
15 LCMS (ESI): m/z = 324.1, 326.1 [M+H]".
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(R)-N-(1-(1-{4-Bromophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methy!-1-oxobutan-
2-yl)-2-fluoro-3-methylbenzamide

SN
F o >

I \
e
=
Br

To a mixture of 1-(4-bromophenyl)-3-methyi-1,3,8-triazaspiro[4.5]decan-4-one hydrochioride (167 mg,
0.465 mmol) in dichloromethane (10 mL) was added (R)-2-(2-fluoro-3-methylbenzamido)-3-
methylbutanoic acid (prepared as described in Example 145-d) (140 mg, 0.511 mmol), 1-
[bis(dimethylaminc)methylene]-1H-1,2,3-triazolo[4, 5-b]pyridinium-3-oxide hexafluorophosphate (HATU)
(292 mg, 0.767 mmol) and N,N-diisopropylethylamine (150 mg, 1.16 mmol). The resulting mixture was
stirred for 2 hours before the reaction was quenched with ice-water (10 mL). The mixture was extracted
with ethyl acetate (3 x 10 mL) and the combined organic layers were dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with ethyl acetate : petroleum ether = 1:5 to afford (R)-N-(1-(1-(4-Bromophenyl)-3-methyl-4-oxo-
1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-2-fluoro-3-methylbenzamide as a colorless oil
(220 mg, 85%).

LCMS (ESI): m/z =559.2, 561.2 [M+H]".

(R)-4-(8-(2-(2-Fluoro-3-methylbenzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)phenylboronic acid

/
0 N
- o D
- N
N
O
B
HO™ OH

To a solution of (R)-N-(1-(1-(4-bromophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-flucro-3-methytbenzamide (220 mg, 0.39 mmol) in DMSO (10 mL) was added
sequentially bis(pinacolato)diboron (300 mg, 1.18 mmol), tris(dibenzylideneacetone)dipalladium (36 mg,
0.039 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethyixanthene (Xantphos) (46 mg, 0.047 mmol) and
potassium acetate (78 mg, 0.788 mmol) under an argon atmosphere. The reaction mixture was stirred at
130°C for 2 hours. After quenching with ice-water (5 mL)}, the reaction mixture was extracted with ethyl
acetate (3 x 15 mL). The combined organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. To the residue were added ethanol (3 mL) and an aqueous
hydrochloric acid solution (3 mL, 1.0 M). The resulting mixture was stirred overnight. The solvents were
removed under reduced pressure. The residue was purified by prep-HPLC (acetonitrile and water,
acetonitrile from 5% to 75%) to afford (R)-4-(8-(2-(2-fluoro-3-methylbenzamido)-3-methylbutanoyl)-3-
methyl-4-oxo0-1,3,8-triazaspiro{4.5]decan-1-yl)phenylboronic acid as a brown oil (14 mg, 7%).
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LCMS (ESI): m/z = 525.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 3 = 1.03-1.19 (m, 6H), 1.71-1.82 (m, 2H), 2.20-2.40 (m, 4H), 2.63-2.78 (m,
1H), 2.92-2.96 (m, 1H), 3.04 (s, 3H), 3.48-3.62 (m, 1H), 4.00-4.03 (m, 1H), 4.29-4.65 (m, 2H), 4.78-4.86
(m, 2H), 4.94-5.03 (m, 1H), 6.72-6.76 (m, 2H), 7.04-7.26 (m, 1H), 7.32-7.63 (m, 2H), 7.82-7.85 (m, 2H).

The following compound was synthesized following the general procedure described above:
Example 148:
(R)-3-(8-(2-(2-Fluoro-3-methylbenzamido)-3-methylbutanoyl)-3-methyl-4-0x0-1,3,8-
triazaspiro[4.5]decan-1-yl)phenylboronic acid

/
Oy N
"9 Y (T
~__N
N
H/I @\B/OH

\

OH
2.0 mg, yield: 8%, white solid.
LCMS (ESI): m/z = 5252 [M+H]".
"H-NMR (400 MHz, CDCl3): 8 = 0.94-1.16 (m, 6H), 1.61-1.95 (m, 3H), 2.09-2.35 (m, 3H), 2.47-2.90 (m,
2H), 2.93-3.16 (m, 3H), 3.55-3.60 (m, 1H), 3.95-4.19 (m, 2H), 4 46-4 84 (m, 3H), 4.98-5.20 (m, 1H), 6.63-
7.19 (m, 4H), 7.34-7.85 (m, 3H).

Example 149:
(R)-4-(8-(2-(2-Fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-4-ox0-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoic acid

/
OyN
o0~ D
FsC N N
- o)
COOH
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Representative scheme:

Q

NH, 0
N
/©/ CN SNH, CH(OEt); S-NH
20 Me0OC BOCO N H,0,. NaOH Bocl NH 1) HOAc({cat ), 140°C, overnight N>
BocN Boctt

/ H - 2
TMSCN, HOAG, 1.4 _ ) CHOH.rt 2 % 2NaBK, cHsOH
COOMe
Loome COOMe
a b c
o, ./ / /
A~ g Sy g
g | N%>
NaH, CHat N NaOH. GHzOH N :
s B0 2 _AaNaOH CHOH O}\‘ L HC1, dioxane
7 reftux, 1n 2 0
. S ~ | DME, K,CO,, 50°C, 20 Q
CcOo0oMe COOH COOBN
d e
o ™7 »
FaC L A OH
o ENH/W o 0/
P 0
S g 2 OF O
Example 28-f H N Hs, PU/C. MeOH  F3C N
HN FaC N 2 3 Xy N
7 HATU, DIPEA, DCM, .t 3 NN ! l H/\g/ @&
HCL Ao ' P LM N E o F =
GOOBn COOBN COOH

Representative general procedure:

tert-Butyl-4-cyano-4-(4-(methoxycarbonyl)phenylamino)piperidine-1-carboxylate
CN

BocN

5 COOMe

To a soiution of methyl-4-aminobenzoate (16.46 g, 0.109 mol) in acetic acid (160 mL) was added tert-
butyl-4-oxopiperidine-1-carboxylate (23.8 g, 0.12 mol). The resulting mixture was cooled to 0°C and
trimethylsilyl cyanide (12.95 g, 0.131 mol) was added. The resulting solution was stirred overnight at room
temperature. Saturated agueous ammonium chloride solution was added (200 mL). After stirring at room

10  temperature for 10 minutes, the mixture was filtered. The filter cake was dried under reduced pressure to
afford tert-butyl-4-cyano-4-(4-(methoxycarbonyl)phenylamino)piperidine-1-carboxylate as a white solid
(39.1 g, 100%).
LCMS (ESI): m/z =360.2 [M+H]".

15 tert-Butyl-4-carbamoyl-4-(4-(methoxycarbonyl)phenylamino)piperidine-1-carboxylate
O -NH,
NH
BocN

COOMe
To a solution of tert-butyl-4-cyano-4-(4-(methoxycarbonyl)phenylamino)piperidine-1-carboxylate (20.0 g,
0.0557 mol) in methanol (300 mL) was added an aqueous sodium hydroxide solution (100 mL, 1.0 M).
After stirring for 15 minutes, to the resulting solution was added a 30% aqueous hydrogen peroxide

20 solution (8 mL) dropwise. After stirring overnight, the resulting mixture was filtered. The filter cake was
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washed with water (3 x 100 mlL) and dried under reduced pressure to afford tert-butyl-4-carbamoyl-4-(4-
(methoxycarbonyl)phenylamino)piperidine-1-carboxylate as a white solid (18.0 g, 79%).

LCMS (ESHy: m/z = 378.2 [M+H]".

"H-NMR (400 MHz, DMSO-dg): 5 = 1.39 (s, 9H), 1.82-1.92 (m, 4H), 3.14-3.17 (m, 2H), 3.61-3.64 (m, 2H),
3.78 (s, 3H), .57 (s, 1H), 6.62-6.70 (m, 2H), 7.15 (s, 1H)}, 7.41 (s, 1H), 7.62-7.77 (m, 2H).

tert-Butyl-1-(4-(methoxycarbonyl)phenyl)-4-oxo0-1,3,8-triazaspiro[4.5]decane-8-carboxylate
0

NH
)

BocN N

COOMe
To a solution of tert-butyl-4-carbamoyl-4-(4-(methoxycarbonyl)phenylamino)piperidine-1-carboxylate (20.0
g, 0.053 mol) in triethyl orthoformate (200 mL) was added acetic acid (1 mL, cat.). The resulting mixture
was stirred at 150°C for 30 hours. The solvent was removed under reduced pressure. The residue was
dissolved in methanol (200 mL). To the resulting solution was added sodium borohydride (2.62 g, 0.069
mol) at 0°C. The resuiting mixture was stirred for 30 minutes. The solvent was removed under reduced
pressure and the residue was diluted with water (200 mL) and ethyl acetate (150 mL). The organic layer
was collected and the aqueous layer was extracted with ethyl acetate (3 x 100 mL). The combined
organic layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography eluting with dichloromethane : methanol =
100:1 to afford tert-butyl-1-(4-(methoxycarbonyl)phenyl)-4-oxo-1,3,8-triazaspiro[4. 5]decane-8-carboxylate
as a white solid (10 g, 48%).
LCMS (ESI): m/z =390.2 [M+H]".
"H-NMR (400 MHz, DMSO-dg): 8 = 1.40 (s, 9H), 1.72-1.75 (m, 2H), 2.47-2.50 (m, 2H), 3.35-3.42 (m, 2H),
3.78 (s, 3H), 3.97-4.01 (m, 2H), 4.70 (s, 3H), 6.68 (d, J=8.8 Hz, 2H), 7.75 (d, /= 8.8 Hz, 2H), 8.94 (s,
1H).

tert-Butyl-1-(4-(methoxycarbonyl)phenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-

carboxylate

BocN N

COOMe
To a solution of tert-butyl-1-(4-(methoxycarbonyl)phenyl)-4-oxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (1.0 g, 0.00258 mol) in N.N-dimethylformamide (10 mL) was added sodium hydride (180 mg,
60% in oil, 0.00437 mol) at 0°C. After stirring for 15 minutes, iodomethane (0.55 g, 0.00386 mol) was

added. The resulting mixture was stirred for 15 minutes at room temperature and the reaction was
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guenched with ice-water (10 mL). The mixture was extracted with ethyl acetate (3 x 50 mL). The
combined organic layers were dried over anhydrous sodium sulfate and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography eluting with ethyl acetate :
petroleum ether = 1:1 to afford fert-butyl-1-(4-(methoxycarbonyl)phenyf)-3-methyl-4-oxo-1,3,8-
triazaspirof4.5]decane-8-carboxylate as a white solid (0.95 g, 94%).

LCMS (ESI): m/z = 404.2 [M+H]".

4-(8-(tert-Butoxycarbonyl)-3-methyl-4-oxo-1,3,8-triazaspiro{4.5]decan-1-yl)benzoic acid
@)

2z

BocN N
.

COOH
To a solution of tert-butyl-1-(4-(methoxycarbonyl) phenyl)-3-methyi-4-0x0-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (1.0 g, 0.00248 mol)j in methanol (10 mL) was added a 15% aqueous sodium hydroxide
solution (15 mL). The reaction was heated at reflux for 1 hour before cooling to room temperature. The
pH of the resulting solution was adjusted to 1 by addition of 10% agueous hydrochloric acid solution. The
mixture was filtered and the filter cake was washed with water (10 mL) and then dried under reduced
pressure to afford 4-(8-(tert-butoxycarbonyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid
as a white solid (0.92 g, 94%).
LCMS (ESI): m/z = 390.2 [M+H]".

tert-Butyl-1-(4-(benzyloxycarbonyl)phenyl)-3-methyi-4-oxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate
0

N2

BocN N

C0OOBn
To a solution of 4-(8-(tert-butoxycarbonyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid
(0.92 g, 0.00236 mol} in N,N-dimethylformamide (10 mL) was added potassium carbonate (0.51 g,
0.00372 mol) and benzyl bromide (0.55 g, 0.00322 mol). Before the reaction was quenched by addition of
ice-water (10 mL), the mixture was heated for 2 hours at 50°C. The mixture was extracted with ethyl
acetate (3 x 30 mL). The combined organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with ethyl acetate : petroleum ether = 1:1 to afford fert-butyl-1-(4-(benzyloxycarbonylyphenyl)-3-
methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (0.9 g, 81%).
LCMS (ESI): m/z = 480.2 [M+H]".
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"H-NMR (300 MHz, CDCly): & = 1.53 (s, SH), 1.62-1.65 (m, 2H), 2.57-2.79 (m, 2H), 3.03 (s, 3H), 3.66-4.49
(M, 2H), 4.05-4.16 (m, 2H), 4.74 (s, 2H), 5.33 (s, 2H), .65 (d, J = 9.1 Hz, 2H), 7.30-7.48 (m, 5H), 7.75 (d,
J=9.1Hz, 2H).

Benzyl-4-(3-methyl-4-0xo0-1,3,8-triazaspiro[4.5]decan-1-yljbenzoate hydrochloride

O,
NN
HN N
HCI
COOBN

A solution of fert-butyl-1-(4-(benzyloxycarbonyl)phenyl)-3-methyl-4-0x0-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (0.9 g, 0.00187 mol) in hydrochloric acid in dioxane (6.0 M, 20 mL) was stirred for 30
minutes. The precipitate was collected by filtration and dried under reduced pressure to afford benzyl-4-
(3-methyl-4-ox0-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate hydrochloride as a white solid (0.92 g, 80%).
LCMS (ESI): m/z = 380.2 [M+H]".

(R)-Benzyl-4-(8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyi-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoate

/
o N
0 %
FaC ~__N
= N
TNy
= O
F
CcO0Bn

To a mixture of benzyl-4-(3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate hydrochloride (120
mg, 0.28 mmol) in dichloromethane (5 mL) was added sequentially (R)-2-(2-fluoro-5-
(triflucromethyl)benzamido)-3-methylbutanoic acid (prepared as described in Example 28-f) (59 mg, 0.32
mmol), (1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate
(HATU) (190 mg, 0.50 mmol) and N,N-diisopropylethylamine (150 mg, 1.164 mmal). The resulting mixture
was stirred for 2 hours at room temperature before the reaction was quenched by addition of with ice-
water (5 mL). The mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic layers
were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was
purified by prep-TLC with dichioromethane : methanol = 15:1 to afford (R)-benzyl-4-(8-(2-(2-flucro-5-
(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3 8-triazaspiro[4. 5]decan-1-yl)benzoate
as a thick oil (112 mg, crude).

LCMS (ESI): m/z = 669.2 [M+H]".
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(R)-4-(8-(2-(2-Fluoro-5-{trifluoromethyl}benzamido)-3-methylbutanoyl)-3-methyi-4-oxo-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoic acid

o > )
F,C R N
N
. 0

COOH
To a solution of ((R)-benzyl-4-{8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-4-
5 oxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate (112 mg, 80% purity, 0.134 mmol) in methanol (15 mL) was

added 5% palladium on carbon (50 mg, 50% wet with water). The mixture was stirred under a hydrogen

atmosphere for 40 minutes. The catalyst was removed by filtration and the filtrate was concentrated under

reduced pressure. The residue was purified by prep-HPLGC (acetonitrile and water, acetonitrile from 20%

to 60%) to afford (R)-4-(8-(2-(2-fluoro-5-(trifluoromethyi)benzamido)-3-methylbutanoyl)-3-methyl-4-oxo-
10 1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid as a white solid (64 mg, 38% over two steps).

LCMS (ESI): m/z = 579.2 [M+H]".

'H-NMR (400 MHz, CD30D): & = 1.05-1.28 (m, 6H), 1.68-1.91 (m, 2H), 2.19-2.35 (m, 1H), 2.36-2.82 (m,

1H), 2.88-3.00 (m, 1H), 3.04 (s, 3H), 3.50-3.63 (m, 1H), 3.92-4.01 (m, 1H), 4.03-4.10 (m, 1H), 4.29-4.48

(m, 1H), 4.50-4.66 (m, 2H), 4.93-5.18 (m, 1H), 6.74-6.79 (m, 2H), 6.79-7.49 (m, 1H), 7.70-7.72 (m, 1H),
15 7.88-7.89 (m, 1H), 8.02-8.05 (m, 1H).

The following 18 compounds were synthesized following the general procedure described above:
Example 150:
(R)-4-(8-(2-(2-Fluoro-3-methylbenzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-

20 triazaspiro[4.5]decan-1-yl)benzoic acid

/
ON-N
E o >
‘. _N
N
0
COOH

12.0 mg, yield: 28%, white solid.

LCMS (ESI): m/z = 525.2 [M+H]".

"H-NMR (400 MHz, CD,0D): = 0.86-1.25 (m, 6H), 1.60-1.94 (m, 2H), 2.16-2.43 (m, 4H), 2.60-2.85 (m,
25  1H), 2.85-3.00 (m, 1H), 3.07 (s, 3H), 3.54-3.50 (m, 2H), 4.04-4.36 (m, 2H), 4.60-4.85 (m, 2H), 5.10-5.25

(m, 1H), 6.66-6.71 (m, 2H), 7.00-7.20 (m, 1H), 7.29-7.33 (m, 1H), 7.53-7.73 (m, 1H), 7.73-8.08 (m, 3H).

30
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Example 151:
(R)-4-(8-(2-(2-Fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-

triazaspiro[4.5}decan-1-yl)-2-methoxybenzoic acid

o N
FaC AN ~__N
LY Q
F = 0

COOH
54.9 mg, yield: 27%, white solid.
LCMS (ESI): m/z = 609.2 [M+H]".
"H-NMR (400 MHz, CD,0OD): 6 = 1.08-1.17 (m, 6H), 1.76-1.88 (m, 2H), 2.22-2.94 (m, 1H), 2.71-2.88 (m,

- 2H), 3.05 (s, 3H), 3.55-3.60 (m, 1H), 3.85 (s, 3H), 4.02-4.07 (m, 1H), 4.38-4.40 (m, 1H), 4.56-4.58 (m,

1H), 4.71-4.82 (m, 2H), 5.02-5.05 (m, 1H), 6.20-6.27 (m, 1H), 6.43-6.45 {(m, 1H), 7.46-7.50 (m, 1H), 7.57-
7.78 (m, 1H), 7.89 (m, 1H), 8.03-8.04 (m, 1H), 8.63-8.68 (m, 1H).

Example 152:
(R)-4-(8-(2-(5-Ethyl-2-fluorobenzamido)-3-methylbutanoyl)-3-methyl-4-oxo0-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoic acid .

O«
0 Y | v
i
- 0
CQOOH

24.0 mg, yield: 31%, white solid.

LCMS (ESI): m/z = 539.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 6 = 1.03-1.34 (m, 9H), 1.64-1.90 (m, 2H), 2.15-2.28 (m, 1H), 2.61-2.74 (m,
3H), 2.84-2.98 (m, 1H), 3.03 (s, 3H), 3.46-3.61 (m, 1H), 3.95-4.11 (m, 1H), 4.31-4.42 (m, 1H), 4.54-4.65
(m, 1H), 4.13-4.84 (m, 2H), 4.96-4.98 (m, 1H), 6.52-6.79 (m, 1H), 7.10-7.19 (m, 1H), 7.31-7.40 (m, 1H),
7.61-7.65 (m, 1H), 7.74-7.90 (m, 2H).

Example 153:
(R)-4-(8-(2-(5-Cyclopropyl-2-fluorobenzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid

/
S N
0 >
N N
. ol
COOH
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23.5 mg, vield: 49%, white solid.

LCMS (ESI): m/z = 551.2 [M+H]".

"H-NMR (400 MHz, CD,0OD): 5 = 0.55-0.73 {m, 2H), 0.89-1.00 (m, 2H), 1.03-1.04 (m, 3H), 1.09-1.14 (m,
4H), 1.71-1.74 (m, 1H), 1.80-1.84 (m, 1H), 1.91-2.02 (m, 1H), 2.20-2.33 (m, 1H), 2.67-2.83 (m, 1H), 2.92-
3.00 (m, 1H), 3.04 (s, 3H), 3.52-3.59 (m, 1H), 3.99-4.05 (m, 1H), 4.33-4.43 (m, 1H), 4 54-4.63 (m, 1H),
4.81-4.83 (m, 1H), 4.97-5.05 (m, 1H), 6.76-6.80 (m, 2H), 7.09-7.29 (m, 2H), 7.46-7.50 (m, 1H), 7.74-7.90
(m, 2H), 8.24-8.32 (m, 1H).

Example 154.
(R)-2-Chloro-4-(8-(2-(2-fluoro-5-(triftuoromethyl}benzamido)-3-methylbutanoyl)-3-methyl-4-oxo-

1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid

/
OnN
o >
FsC < ~__N
S N
D
F Cl
COOH

13.0 mg, yield: 12%, white solid.

LCMS (ESI): m/z =613.0 [M+H]".

'H-NMR (400 MHz, CD;0D): & = 1.05-1.20 (m, 6H), 1.4-1.88 (m, 2H), 2.22-2.29 (m, 1H), 2.63-2.7 0 (m,
1H), 2.89-2.94 (m, 1H), 3.04 (s, 3H), 3.53-3.60 (m, 1H), 4.01-4.08 (m, 1H), 4.38-4.42 (m, 1H), 4.57-4.59
(m, 1H), 4.80-4.84 (m, 2H), 5.05-5.10 (m, 1H), 6.68-6.72 (m, 1H), 6.79-6.82 (m, 1H), 7.44-7.49 (m, 1H),
7.65-7.67 {m, 1H), 7.88-7.90 (m, 1H), 8.05-8.07 (m, 1H), 8.58-8.67 (m, 1H).

Example 155:
(R)-4-(3-(Cyclopropylmethyl)-8-(2-(2-flucro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-4-

o. <

&>
-~
Q N

FsC P N
3 H/T
F

oxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid

COOH
36.5 mg, yield: 33%, white solid.
LCMS (ESI): m/z =619.2 [M+H]".
'H-NMR (400 MHz, CD;0D): = 0.35-0.38 (m, 2H), 0.63-0.67 (m, 2H), 1.05-1.12 (m, 7H), 1.71-1.92 (m,
2H), 2.23-2.27 (m, 1H), 2.69-2 80 (m, 1H), 2.93-3.00 (m, 1H), 3.31-3.33 (m, 2H), 3.52-3.59 (m, 1H), 3.99-
4.07 (m, 1H), 4.33-4.42 (m, 1H), 4.56-4.60 (m, 1H), 4.94-5.05 (m, 4H), 6.79-6.81 (m, 2H), 7.45-7.47 (m,
1H), 7.73-7.89 (m, 3H), 8.03-8.06 (m, 1H), 8.65-8.67 (m, 1H).
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Exampie 156:
(R)-4-(8-(2-Cyclopentyl-2-(2-fluoro-5-(trifluoromethyl)benzamido}acetyl)-3-methyl-4-oxo-1.3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid

/
o3
D
FaCu ~__N
DR G
F

o

Nuy

COOH
5 29.0 mg, yield: 35%, white solid.
LCMS (ESI): m/z = 605.2 [M+H]".
'"H-NMR (400 MHz, CD;0D): & = 1.32-1.40 (m, 1H), 1.45-1.58 (m, 1H), 1.65-1.81 (m, 6H), 1.93-1.95 (m,
1H), 2.50-2.56 (m, 1H), 2.67-2.76 (m, 2H), 2.95-3.01 (m, 1H), 3.04 (s, 3H), 3.51-3.60 (m, 1H), 4.00-4.08
(m, 1H), 4.39-4.50 (m, 1H), 4.56-4.59 (m, 1H), 4.83-4.88 (m, 2H, 1H contained in solvent signal), 5.04-
10 5.07 (m, 1H), 6 74-6.83 (m, 2H), 7.43-7.48 (m, 1H), 7.69-7.71 (m, 1H), 7.86-8.06 (m, 3H).

Example 157:
(R)-N-{1-(1-(4-Carbamoylphenyl)-3-methyl-4-oxo0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/
0 N
o \=/ N>
FsC N
N
0
F
15 CONH,

23.1 mg, yield: 9%, white solid.

LCMS (ES!): m/z = 578.2 [M+HT".

"H-NMR (400 MHz, CD;OD): & = 1.05-1.20 (m, 6H), 1.73-1.85 (m, 2H), 2.25-2.28 (m, 1H), 2.69-2.73 (m,

1H), 2.95-2.98 (m, TH), 3.05 (s, 3H), 3.54-3.61 (m, 1H), 4.04-4.05 (m, 1H), 4. 35-4.38 (m, 1H), 4.46-4.49
20 (m, 1H), 4.56-4.58 (m, 2H), 4.99-5.06 (m, 1H), 6.78-6.81 (m, 2H), 7.46-7.51 (m, 1H), 7.63-7.65 (m, 1H),

7.80-7.82 (m, 1H), 7.88-7.89 (m, 1H), 8.04-8.05 (m, 1H).
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Example 158:
(R)-4-(8-(2-(2-Fluoro-5-{trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-

triazaspiro[4.5]decan-1-yl}-2-methylbenzoic acid

/
OYN
L
FaCol A ~__N
Ny

F

COOH
5 25.0 mg, yield: 32%, white solid.
LCMS (ESI): m/z = 593.2 [M+H]".
"H-NMR (400 MHz, CD,0D): & = 0.99-1.16 (m, 6H), 1.78-1.80 (m, 2H), 2.22-2.30 (m, 1H), 2.36-2.39 (m,
2H), 2.44-2.58 (m, 2H), 2.63-2.72 (m, 1H), 3.03 (s, 3H), 3.58-3.65 (m, 1H), 3.94-4.10 (m, 1H), 4.31-4.35
(m, 1H), 4.44-4.49 (m, 1H), 4.73-4.78 (m, 2H), 4.98-5.03 (m, 1H), 6.91-7.02 (m, 2H), 7.21 (m, 1H), 7.39-
10 7.51 (m, 1H), 7.84-8.09 (m, 2H).

Example 159:
(R)-4-(8-(2-(2-Fluoro-5-(trifluoromethyl)benzamido)-3,3-dimethylbutanoyl)-3-methyl-4-oxo0-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoic acid

o) N/
N )
FsC : N \
3
Y
F
15 COOH

4.1 mg, yield: 6%, white solid.

LCMS (ESI): m/z = 593.2 [M+H]".

"H-NMR (400 MHz, CDCly): 8 = 1.06-1.15 (m, 6H), 1.21-1.23 (m, 2H), 1.27-1.29 (m, 1H), 1.66-1.70 (m,

1H), 1.82-1.85 (m, 1H), 2.70-2.74 (m, 1H), 2.87-2.91 (m, 1H), 3.07 (s, 3H), 3.564-3.57 (m, 1H), 4.12-4.17
20 (m, 1H), 4.29-4.32 (m, 1H), 4.66-4.69 (m, 1H), 4.76-4.85 (m, 2H), 5.22-5.32 (m, 1H), 6.59-6.73 (m, 2H)},

7.28-7.52 (m, 1H), 7.68-7.98 (m, 4H), 8.33-8.39 (m, 1H).
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Example 160:
(R)-4-(8-(2-(3-Chloro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyi-4-oxo-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoic acid

/
O8N
O\;/ N>
FaC ~__N
ji;)kﬁw
o)
¢l COOH

5  18.5 mg, yield: 30%, white solid.
LCMS (ESI): m/z = 595.1 [M+H]".
'H-NMR (400 MHz, CD;0D): 6 = 1.03-1.20 (m, 6H), 1.69-1.90 (m, 2H), 2.27-2.35 (m, 1H), 2.64-2.73 (m,
1H), 2.94-2.99 (m, 1H), 3.04 (s, 3H), 3.51-3.58 (m, 1H), 3.99-4.06 (m, 1H), 4.43-4.60 (m, 2H), 4.80-4.84
(m, 3H, 1H contained in solvent signal), 6.70-6.80 (m, 2H), 7.58-7.61 (m, 2H), 7.87-7.90 (m, 1H), 8.13-
10 817 (m, 2H), 8.82-8.99 (m, 1H).

Example 161:
(R)-4-(3-Methyl-8-(3-methyl-2-(2-methyl-5-(trifluoromethyi)benzamido)butanoyl)-4-oxo-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoic acid

/
0 N
o N N>
FiC “__N
~ N
| H/\W/
o O
15 COOH

15.0 mg, yield: 35%, white solid.

LCMS (ESI): m/z = 575.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 8 = 1.13-1.15 (m, 6H), 1.69-1.80 (m, 2H), 2.22-2 35 (m, 1H), 2.50-2.54 (m,

3H), 2.67-2.84 (m, 1H), 3.00-3.13 (m, 4H), 3.54-3.58 (m, 1H), 4.06-4.11 (m, 1H), 4.39-4.43 (m, 1H), 4.54-
20  4.67 (m, 1H), 4.84-4.92 (m, 2H), 4.94-5.05 (m, 1H), 6.80-6.83 (m, 2H), 7.48-7.53 (m, 1H), 7.64-7.67 (m,

1H), 7.71-7.81 {m, 2H), 7.89-8.00 (m, 1H).
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Example 162:
/

triazaspiro[4.5)decan-1-yl)benzoic acid
o N>

o Y

F4CO ~__N
N
. 0

(R)-4-(8-(2-(2-Fluoro-5-(trifluoromethoxy)benzamido)-3-methylbutanoyl)-3-methyi-4-oxo-1,3,8-

COOH

10.6 mg, yield: 15%, white solid.

5
LCMS (ESI): m/z = 595.2 [M+H]".
"H-NMR (400 MHz, CD,0D): & = 1.75-1.88 {m, 6H), 1.75-1.78 (m, 2H), 2.25-2.36 (m, 2H), 2.90-2.92 (m,

1H), 3.10 (s, 3H), 3,55-3.59 (m, 1H), 4.01-4.03 (m, 1H), 4.31-4.35 (m, 2H), 4.83-4.85 (m, 1H), 4.96-5.00

(m, 2H), 6.75-6.80 (m, 1H), 7.36-7.90 (m, 5H), 8.56-8.61 (m, TH).

(R)-4-(8-(2-(2-Fluoro-5-methoxybenzamido)-3-methylbutanoyl)-3-methyl-4-ox0-1,3,8-

10
Example 163:
triazaspiro[4.5]decan-1-yl)benzoic acid
/
O N>

O\:_/ N
0 ~ _N
-~
@fﬂf

F

COOH

27.5 mg, yield: 26%, white solid.

15
LCMS (ESI): m/z = 541.2 [M+H]".
"H-NMR (400 MHz, CDCl,): & = 1.08-1.27 (m, 6H), 1.68-1.78 (m, 2H), 2.21-2.24 (m, 1H), 2.27-2.77 (m,
1H), 2.88-2.93 (m, 1H), 3.06 (s, 3H), 3.50-3.57 (m, 1H), 3.78-3.82 (m, 3H), 4.03-4.22 (m, 2H), 4.69-4.80

(m, 3H), 5.07-5.21 (m, 1H), 6.50-6.69 (m, 2H), 6.95-7.12 (m, 2H), 7.53-7.84 (m, 2H), 7.94-7.96 (m, 2H).

20
Example 164:
(R)-4-(8-(2-(1-Admantanecarboxamido)-3-methylbutanoyl)-3-methyl-4-oxo0-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoic acid
Os N

&MNW
H o
COOH

25  29.9 my, vield: 54%, white solid.
LCMS (ESI): m/z = 551.2 [M+H]".
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"H-NMR (400 MHz, CDCL): & = 0.90-1.03 (m, 6H), 1.72-1.97 (m, 16H), 2.15-2.21 (m, 1H), 2.68-2.83 (m,
3H), 3.04 (s, 3H), 3.50-3.56 (M, 1H), 4.00-4.94 (m, 1H), 4.24-4.26 (m, 1H), 4.52-4.54 (m, 1H), 4.73-4.75
(m, 1H), 4.84-4.86 (m, 2H), 6.77-6.79 (m, 2H), 7.85-7.95 (m, 2H).

Example 165:
{R)-4-(8-(2-(5-(Difluoromethoxy)-2-fluorobenzamido}-3-methylbutanoyl)-3-methyl-4-oxo0-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoic acid

/
O8N
o N N>
F,HCO “__N
Y
F
COOH

36.0 mg, yield: 51%, white solid.

LCMS (ESI): m/z = 577.2 [M+H]".

'H-NMR (400 MHz, CDCls): 8 = 1.04-1.15 (m, 6H), 1.72-1.81 (m, 2H), 2.24-2.29 (m, 1H), 2.67-2.94 (m,
2H), 3.04 (s, 3H), 3.52-3.59 (m, 1H), 4.03-4.06 (m, 1H), 4.32-4.34 (m, 1H), 4.55-4.58 (m, 1H), 4.86-4.91
(m, 1H), 4.97-5.05 (m, 2H), 6.75-6.77 (m, 2H), 6.85-6.94 (m, 1H), 7.28-7.31 (m, 1H), 7.52-7.55 (m, 1H),
7.72-7.79 (m, 1H), 7.88-7.90 (m, 1H), 8.39-8.46 (m, 1H).

Example 166:
(R)-4-(8-(2-(5-(Difluoromethoxy)-2-fluorobenzamido)-3-methylbutanoyl)-3- methyl-2,4-dioxo-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoic acid

/
O N
o ~_ \FO
H N
F,HCO “__N
N 7
) \
F =
COOH

19.9 mg, 77% yield, white solid.

LCMS (ESI): m/z = 591.1 [M+H]".

"H-NMR (400 MHz, CD;OD): d = 0.79-1.01 (m, 6H), 1.71-2.19 (m, 5H), 3.09 (s, 3H), 3.46-3.52 (m, 1H),
3.89-4.04 (m, 1H), 4.15-4.56 (m, 2H), 4.79-4.84 (m, 1H), 6.66-7.00 (m, 1H), 7.21-7.49 (m, 5H), 8.02-8.17
(m, 2H).
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Example 167:
(R)-4-(8-(2-(2-Fluoro-5-(trifluoromethoxy)benzamido)-3-methylbutanoyl)-3- methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid

/
OyN
o 7 N\FO
F4CO N
N
F
COOH

57.4 mg, 66% yield, white solid.

LCMS (ESI): m/z = 609.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 5 = 0.80-1.01 (m, 6H), 1.70-2.27 (m, 5H), 3.10 (s, 3H), 3.46-3.54 (m, 1H),
3.91-3.99 (m, 1H), 4.26-4.58 (m, 2H), 4.78-4.83 (m, 1H), 7.26-7.65 (m, 5H), 8.04-8.16 (m, 2H).
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Example 168.
(R)-2-(4-(8-(2-{5-Ethyl-2-fluorobenzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-

triazaspiro[4.5]decan-1-yl)phenoxy)acetic acid

o )

~__N
T

/

0}
O\)\\OH

Representative scheme:
Q
Og-NH

NH;
NS
P S—NIH, CH(OEt),
HoOz NaOH NH 1) HOAG{cat.), 140°C, uW
BocN BoeN N
O

) 0
Q” BocN
BocN 2
TMSCN, HOAG. 1t CHOH rt3h Q 2) NaBHy, CHyOH &
o

0
b ¢ 7

o, ./ ;
Q N/ N/ O N> Q N>
£ ,Br
NaH, CH [ N> 1) BBra, DCM, 1t N> Et07 BocN N ) N
o T BooN EocN 7 HCI, dioxane HN
DMF, rt. 2) (Boc)20 Q DMF, K,CO3 -
Q
HCl 0
0 ;\ X
o7 "OEt oe
d e
f
{
7 OH
N~ ! P o] \=/ LiOH.THE o >
: ~ : Me  aq.LiOH, H
Lo OMe -—E H/\[(O i 7 J\N/-YOH
N HATU, DIPEA, DCM o] H
HCl © F N 0
h i
/
O
0 >y > 0 \:/ >
| haTu DIPEA (a0 LOH, THE N N
e Nﬁr N
DCM, rt. )\ H F =~/ O
H
CEt OJLO

i

Representative general procedure:
tert-Butyl-4-cyano-4-(4-methoxyphenylamino)piperidine-1-carboxylate
CN

NH

BocN

/O

To a solution of 4-methoxyaniline (5.0 g, 0.040 mol) in acetic acid (30 mL) was added fert-butyi-4-

10
oxopiperidine-1-carboxylate (8.8 g, 0.044 mol). The resulting mixture was cooled to 0°C and trimethyisilyl
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cyanide (4.36 g, 0.040 mol) was added. The solution was stirred overnight. Saturated aqueous
ammonium chloride solution was added (50 mL). The mixture was filtered, the filter cake was washed
with water (3 x 10 mL) and dried under reduced pressure to afford tert-butyl-4-cyano-4-(4-
methoxyphenylamino)piperidine-1-carboxylate as a white solid (12.1 g, 93%).

LCMS (ESI): m/z = 332.1 [M+H]".

tert-Butyl-4-carbamoyi-4-(4-methoxyphenylamino)piperidine-1-carboxylate

0
NH,

NH
BocN

/O

To a solution of tert-butyl-4-cyano-4-(4-methoxyphenylamino)piperidine-1-carboxylate (3.0 g, 9.06 mmol)
in methanol (16 mL) was added an aqueous sodium hydroxide solution (10 mL, 1.0 M). After stirring for
15 minutes, to the resulting solution was added a 30% agueous hydrogen peroxide solution (10 mL)
dropwise. The resulting mixture was stirred overnight and filtered. The white solid was washed with water
(3 x 10 mL) and dried under reduced pressure to afford tert-butyl-4-carbamoyl-4-(4-
methoxyphenylamino)piperidine-1-carboxylate as a white solid (2.8 g, crude), which was used directly
without any further purification.

LCMS (ESI): m/z = 350.2 [M+H]".

tert-Butyl-1-(4-methoxypheny!)-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate

© NH

)
N

BocN

/O

To a solution of fert-butyl-4-carbamoyl-4-(4-methoxyphenylamino)piperidine-1-carboxylate (450 mg, 1.3
mmol) in triethyl orthoformate (4 mL) was added acetic acid (2 drops, cat.). The mixture was heated at
140°C for 30 minutes in a microwave reactor. The solvent was removed under reduced pressure and the
residue was dissolved in methanol (10 mL). To the resulting solution was added sodium borohydride (100
mg, 2.6 mmol) at 0°C. The resulting mixture was stirred for 30 minutes. The solvent was removad under
reduced pressure and the residue was diluted with water (10 mL) and ethy! acetate (15 ml.). The organic
layer was collected and the aqueous layer was extracted with ethyl acetate (3 x 50 mL). The combined
organic layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography eluting with dichloromethane : methanal =
200:1 to afford tert-butyl-1-(4-methoxyphenyl)-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a
white solid (220 mg, 48%).

LCMS (ESH: m/z = 362.2 [M+H]".
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tert-Butyl-1-(4-methoxyphenyl)-3-methyl-4-oxo0-1,3,8-triazaspiro[4.5]decane-8-carboxylate

/
© N

)

N
BocN
7
N

/O

To a solution of tert-butyl-1-(4-methoxyphenyl)-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate (240 mg,
0.66 mmol) in N,N-dimethylformamide (5 mL) was added sodium hydride (82 mg, 60% in oil, 2.04 mmol)
at 0°C. After stirring for 15 minutes, iodomethane (600 mg, 4.2 mmol) was added. The resulting mixture
was stirred for 1 hour. The reaction was quenched with ice-water (10 mL) and the mixture was extracted
with ethyl acetate (3 x 50 mL). The combined organic layers were dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with dichloromethane : methanol = 15:1 to afford tert-butyl-1-(4-methoxyphenyl)-3-methyl-4-oxo-
1,3,8-triazaspiro[4.5]decane-8-carboxylate as a yellow oil (232 mg, 83%).

LCMS (ESI): m/z = 376.1 [M+H]".

tert-Butyl-1-(4-hydroxyphenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
/
@) N>
N

BocN

OH
To a solution of tert-butyl 1-(4-methoxyphenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
(160 mg, 0.42 mmol) in dichloromethane (15 mL) was added boron tribromide (500 mg, 2.0 mmol) at 0°C.
After stirring overnight, the reaction was quenched by addition of ice-water (5 mL). To the mixture was
added di-tert-butyl-dicarbonate (300 mg, 1.37 mmol) and potassium carbonate (1 g, 7.24 mmol). The
mixture was stirred for 2 hours. The organic layer was isolated and the aqueous layer was extracted with
ethyl acetate (3 x 20 mL). The combined organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with dichloromethane : methanol = 40:1 to afford tert-butyl-1-(4-hydroxyphenyl)-3-methyl-4-oxo-
1,3,8-triazaspiro[4.5]decane-8-carboxylate as a colorless oil (110 mg, 72%).
LCMS (ESH): m/z = 362.1 [M+H]".
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tert-Butyl-1-(4-(2-ethoxy-2-oxoethoxy}phenyl}-3-methyl-4-oxo-1,3,8-triazaspirof4.5]decane-8-

carboxylate

0 /

BocN

O

o

To a solution of fert-butyl-1-(4-hydroxyphenyl)-3-methyl-4-0x0-1,3,8-triazaspiro[4.5]decane-8-carboxylate
{50 mg, 0.14 mmol) in N,N-dimethylformamide (15 mL) was added potassium carbonate (38 mg, 0.26
mmol) and ethyl-2-bromoacetate (50 mg, 0.14 mmol). The resulting mixture was stirred overnight. After
quenching with ice-water (10 mL), the mixture was extracted with ethyl acetate (3 x 50 mL). The
combined organic layers were dried over anhydrous sodium sulfate and concentrated under reduced
pressure. The residue was purified by prep-TLC with ethyl acetate : petroleum ether = 1:1 to afford tert-
butyl-1-(4-(2-ethoxy-2-oxoethoxy)phenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a
colorless oil (40 mg, 65%).

LCMS (ESI): m/z = 448.2 [M+H]".
Ethyl-2-(4-(3-methyl-4-ox0-1,3,8-triazaspiro[4.5}decan-1-yl)phenoxy)acetate hydrochloride

/
O N>
N
HN
HCI ﬁ
o OEt

A solution of tert-butyl-1-(4-(2-ethoxy-2-oxoethoxy)phenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4. 5]decane-8-
carboxylate (40 mg, 0.089 mmol) in hydrochloric acid in dioxane (6.0 M, 10 mL) was stirred for 30
minutes. The precipitate was collected by filtration and dried under reduced pressure to afford ethyl-2-(4-
(3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)phenoxy)acetate hydrochloride as a white solid (31 mg,
100%).

LCMS (ESI): m/z = 348.2 [M+H]".

(R)-Methyl-2-(5-ethyl-2-fluorobenzamido)-3-methylbutanoate
o

OM
ﬁ/ﬁr e

O
F
To a solution of 5-ethyl-2-fluorobenzoic acid (1.00 g, 5.95 mmal) in dichloromethane (50 mL) was added
sequentially D-valine methyl ester hydrochloride (1.2 g, 7.18 mmol), 1- [bis(dimethylamino)methylene]-
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1H-1,2, 3-triazolof4,5-b]pyridinium-3-oxide hexaflucrophosphate (HATU) (3.4 g, 8.94 mmot) and N.N-
diisopropylethylamine (1.9 g, 14.7 mmol). Before quenching with ice-water (50 mL}, the reaction was
stirred for 2 hours. The mixture was extracted with dichloromethane (3 x 100 mL). The combined organic
layers were dried over anhydrous sodium sulfate and the solvent was removed under reduced pressure.
The residue was purified by silica gel column chromatography eluting with ethyl acetate : petroleum ether
= 1:4 to afford (R)-methyl-2-(5-ethyl-2-fluorobenzamido)-3-methylbutanoate as a thick oil (1.6 g, 95%).
LCMS (ESI): m/z = 282.2 [M+H] .

(R)-2-(5-Ethyl-2-filuorobenzamido)-3-methylbutancic acid
o

- OH
N
=
To a solution of (R)-methyl-2-(5-ethyl-2-fluorobenzamido)-3-methylbutanoate (1.6 g, crude} in
tetrahydrofuran (20 mL) was added an aqueous lithium hydroxide solution (240 mg in 10 mL of water,
17.8 mmol). Before quenching with ice-water (20 mL), the reaction was stirred for 1 hour. The pH of the
solution was adjusted to 3 by addition of a 9% aqueous hydrochloric acid solution. The mixture was
filtered and the filter cake was washed with petroleum ether (30 mL) and dried under reduced pressure to
afford (R)-2-(5-ethyl-2-flucrobenzamido)-3-methylbutanoic acid as a white solid (1.3 g, 94% over two
steps).
LCMS (ESI): m/z = 268.1 [M+H]".
"H-NMR (300 MHz, CDCl,): 8 = 1.05 (dd, J = 8.6, 6.9 Hz, 6H), 1.23 (1, J = 7.6 Hz, 3H), 2.31-2.45 (m, 1H),
2.65(q, J=7.8 Hz, 2H), 7.01-7.07 (m, 1H), 7.16-7.33 (m, 2H), 7.85-7.83 (m, 1H).

(R)-Ethyl-2-(4-(8-(2-(5-ethyl-2-fluorobenzamido)-3-methylbutanoyl)-3-methyl-4-oxo0-1,3,8-
triazaspiro[4.5]decan-1-yl)phenoxy)acetate

/
ON-N

o 7 N>
“__N
N
F © o
O\)\OEt

To a mixture of ethyl-2-(4-(3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)phenoxy)acetate hydrochloride
(31 mg, 0.089 mmol) in dichloromethane (5 mL) was added sequentially (R)-2-(5-ethyl-2-
fluorobenzamido)-3-methylbutanoic acid (24 mg, 0.089 mmol), 1-[bis(dimethylamino)methyiene]-1H-
1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU) (51 mg, 0.13 mmol) and N,N-
diisopropylethylamine (29 mg, 0.22 mmol}. The resulting mixture was stirred for 2 hours at room
temperature before the reaction was quenched with ice-water. The mixture was extracted with ethyl
acetate (3 x 10 mL) and the combined organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by prep-TLC with dichloromethane :
methanol = 15:1 to afford (R)-ethyl-2-(4-(8-(2-(5-ethyl-2-fluorobenzamido)-3-methylbutanoyi)-3-methyl-4-
oxo-1,3,8-triazaspiro[4.5]decan-1-yl)phenoxy)acetate as a colorless oil (20 mg, 37%).
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LCMS (ESI): m/z = 587.1 [M+H]".

(R)-2-(4-(8-(2-(5-Ethyl-2-fluorobenzamido)-3-methylbutanoyl)-3-methyl-4-o0x0-1,3,8-

triazaspiro[4.5]decan-1-yl)phenoxy)acetic acid

0~y ’
. N
NI
F 0
O\)\OH

To a solution of (R)-ethyl-2-(4-(8-(2-(5-ethyl-2-fluorobenzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)phenoxy)acetate (20 mg, 0.03 mmol} in tetrahydrofuran (2 mL) was added an
aqueous lithium hydroxide solution (2 mL, 2.0 M). The resulting mixture was stirred overnight. The pH of
the reaction mixture was adjusted to 3 by addition of an aqueous hydrochloric acid solution (2.0 M). The
resulting mixture was extracted with ethyl acetate (3 x 10 mL). The combined organic layers were dried
over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by
prep-HPLC (acetonitrile and water, acetonitrile from 30% to 70%) to afford (R)-2-(4~(8-(2-(5-ethyl-2-
fluorobenzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)phenoxy)acetic acid
as a white solid (7.0 mg, 39%).

LCMS (ESI): m/z = 569.2 [M+H]". .

"H-NMR (400 MHz, CDCly): & = 0.99-1.04 (m, 9H), 1.73-2.14 (m, 5H), 2.65-2.67 (m, 2H), 3.02 (s, 3H),
3.57-3.60 (m, 1H), 4.02-4.04 (m, 2H), 4.45-4.66 (m, 5H), 5.06-5.10 (m, 1H), 6.75-7.80 (m, 8H).

The following 3 compounds were synthesized following the general procedure described above:

Example 169:
(R)-N-(1-(1-(4-(2-Amino-2-oxoethoxy)phenyl)-3-methyl-4-ox0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-ethyl-2-fluorobenzamide

/
oN>
\/
O N
N
H § 7
F >~ O

11.0 mg, yield: 17%, white solid.

LCMS (ES!): m/z = 568.2 [M+H]".

"H-NMR (400 MHz, CDCl,): & = 0.98-1.05 (m, 6H), 1.23-1.27 (m, 3H), 1.73-1.89 (m, 2H), 2.09-2.27 (m,
3H), 2.64-2.71 (m, 2H), 3.03 (s, 3H), 3.53-3.59 (m, 1H), 4.03-4.06 (M, 2H), 4.39 4.89 (m, 3H), 4.63-4.69
(m, 2H), 5.08-5.15 (m, 1H), 6.14-6.17 (m, 1H), 6.57-6.61 (m, 1H), 6.77-6.85 (m, 4H), 7.02-7.08 (m, 1H),
7.28-7.32 (m, 1H), 7.51-7.56 (m, 1H), 7.84-7.85 (m, 1H).
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Example 170:
(R)-N-(1-(1-(4-(Cyanomethoxy)phenyl)-3-methyl-4-ox0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)-5-ethyl-2-fluorobenzamide

/
0 N
0 My
; N
N
@]
F
o N

2.0 mg, yield: 4%, white solid.

LCMS (ESI): m/z = 550 [M+H]".

"H-NMR (400 MHz, CD5;0D): & = 0.98-1.00 (m, 6H), 1.24-1.32 (m, 3H), 1.67-1.84 (m, 3H), 2.01-2.21 (m,
4H), 2.47-2.52 (m, 1H), 2.65-2.73 (m, 2H), 3.02 (s, 3H), 3.55-3.65 (m, 2H), 3.95-4.04 (m, 1H}, 4.36-4.48
(m, 1H), 4.73-4.75 (m, 2H), 4.79-4.82 (m, 1H), 4.97-5.01 (m, 1H), 6.83-6.89 (m, 3H), 7.03-7.05 (m, 1H),
7.11-7.20 (m, 4H), 7.39-7.44 (m, 1H), 7.58-7.61 (m, 1H), 8.18-8.25 (m, 1H).

Example 171:
(R)-N-(1-(1-(4-(2-(Dimethylamino)ethoxy)phenyl}-3-methyl-4-oxo0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-

methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide trifluoroacetic acid salt

/
ENY
0 \;/ N>
FaCo_ ~__N
N
ISR RS
\/ F ~
TFA v
0N

\
20.8 mg, vield: 24%, white solid.
LCMS (ESI): m/z = 621.8 [M+HT".
"H-NMR (400 MHz, CD;0OD): & = 0.98-1.06 {m, 6H), 1.75-2.21 (m, 4H), 2.48-2.53 (m, 1H), 2.98 (s, 4H),
3.00 (s, 3H), 3.02 (s, 2H), 3.57-3.61 (m, 3H), 3.93-4.11 (m, 1H), 4.22-4.26 (m, 3H), 4.33-4.40 (m, 1H),
4.69-4.72 (m, 2H), 4.94-4.98 (m, 1H), 6.89-7.06 (m, 4H), 7.47-7.53 (m, 1H), 7.92-7.98 (m, 1H), 8.02-8.06
(m, 1H).
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Example 172:
(R)-N-(1-(1-(4-Acetamidophenyl)-3-methyl-4-ox0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxohutan-2-yl)-5-ethyl-2-fluorobenzamide

/
© N
0~ L
T N \
N %
H o \
F .
HN-—/°
\
5 Representative scheme:
/ 0 /
O N o 0 N/ >
, )I\CI N>
BocN BocN HCI, dioxane HN
DCM, TEA Q - 7
HCl ==
o HN /0
NH, HN\{ (
Example 218-d a b

0~ ,
~ OH Q N
N

H ~
A@i I 0 N(§N>

Example 168-i /\dL ﬂ/\ﬂ/

o

F

HATU, DCM, DIPEA, r.t. HN%O

Representative general procedure:

tert-Butyl-1-{4-acetamidophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate

/
© N

)
N

BocN

HN%O

10 To a solution of tert-butyl-1-(4-aminophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
(prepared as described in Example 218-d) (150 mg, 0.41 mmol) in dichloromethane (15 mL) was added
triethylamine (92 mg, 0.92 mmal). The resulting mixture was cooled to 0°C and acetyl chloride (42 mg,
0.54 mmol) was added. The reaction was stirred for 30 minutes. After the reaction was quenched by
addition of ice-water (10 mL), the mixture was extracted with dichloromethane (3 x 10 mL) and the

16  combined organic layers were dried over anhydrous sodium sulfate and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography eluting with ethyl acetate :
petroleum ether = 1:3 to afford fert-butyl-1-(4-acetamidophenyl)-3-methyl-4-oxo-1,3,8-
triazaspira[4.5}decane-8-carboxylate as a white solid (95 mg, 51%).
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LCMS (ESH: m/z = 403.2 [M+HY".

N-(4-(3-Methyl-4-ox0-1,3,8-triazaspiro[4.5]decan-1-yl)phenyl)acetamide hydrochloride
/
OYN>
N
AT

HCi
O

HN\(
To a solution of tert-butyl-1-{(4-acetamidophenyl)-3-methyi-4-oxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (100 mg, 0.248 mmol) in dioxane (2 mL) was added hydrochloric acid in dioxane (4 mL, 6.0
M). The resulting mixture was stirred for 6 hours. The precipitate was collected by filtration and dried
under reduced pressure to afford N-(4-(3-methyi-4-ox0-1,3,8-triazaspiro[4.5]decan-1-yl)phenyl)acetamide
hydrochloride as a white solid (80 mg, 95%).
LCMS (ESI): m/z = 303.2 [M+H]".

(R)-N-(1-(1-(4-Acetamidophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl})-3-methyl-1-
oxobutan-2-yl}-5-ethyl-2-fluorobenzamide

/
OVN
o
L2 N N
RN - ~7
| NTY
/F 0

To a solution of N-(4-(3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan- 1-yl)phenyl)acetamide hydrochloride (69
mg, 0.206 mmal) in dichloromethane (5 mL) was added sequentially (R)-2-(5-ethyl-2-fluorobenzamido)-3-
methylbutanoic acid (prepared as described in Example 168-i) (50 mg, 0.187 mmol), 1-
[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-bipyridinium-3-oxide hexafluorophosphate (HATU)
(142 mg, 0.374 mmol) and N,N-diiscpropylethylamine (48 mg, 0.374 mmol). The reaction was stirred for 2
hours at room temperature before quenching with ice-water (5 mL). The mixture was extracted with ethyl
acetate (3 x 10 mL) and the combined organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by prep-TLC with dichloromethane :
methanol = 15:1 to afford (R)-N-(1-(1-(4-acetamidopheny!)-3-methyl-4-oxo-1,3,8-triazaspirc[4.5]decan-8-
yl)-3-methyl-1-oxobutan-2-yl)-5-ethyl-2-flucrobenzamide as a white solid (16 mg, 16%).

LCMS (ESI): m/z = 552.2 [M+H]".

'H-NMR (400 MHz, CDCLy): 8 = 1.02-1.07 (m, 6H), 1.20-1.27 (m, 3H), 1.71-1.92 (m, 2H), 2.08-2.11 (m,
3H), 2.17-2.45 (m, 2H), 2.57-2.72 (m, 3H), 3.02 (s, 3H), 3.51-3.58 (m, 1H), 3.95-4.05 (m, 1H), 4.18-4.31
(m, 1H), 4.40-4.48 (m, 1H), 4.73-4.75 (m, 2H), 4.95-4.99 (m, 1H), 6.79-7.62 (m, 8H).
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The following 3 compounds were synthesized following the general procedure described above:

Example 173:
(R)-5-Ethyl-2-fluoro-N-(3-methyl-1-(3-methyl-1-(4-(methylsulfonamido)phenyl)-4-oxo-1,3,8-

triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide

/
SNGY
0 S >
“_ N
N %
o \
F o~
\
HN-°
2\

10.6 my, yield: 10%, white solid.

LCMS (ESI): m/z = 588.2 [M+H]".

'H-NMR (400 MHz, CD50D): & = 1.03-1.08 (m, 6H), 1.22-1.27 (m, 3H), 1.71-1.92 (m, 2H), 2.18-2.53 (m,
2H), 2.66-2.78 (m, 3H), 2.82-2.91 (m, 3H), 3.03 (s, 3H), 3.51-3.58 (m, 1H), 3.95-4.05 (m, 1H), 4.22-4.33
(m, 1H), 4.44-4.51 (m, 1H), 4.75-4.76 (m, 2H), 4.95-4.99 (m, 1H), 6.81-8.31 (m, 8H).

Example 174:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(4-(methylsulfonamido}phenyl)-4-0xo0-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/

Og N

o \E/ N>

FaC < A__N
T
F

HNjS//O
o N

24.6 mg, yield: 22%, white solid.

LCMS (ESI): m/z = 628.2 [M+H]".

'H-NMR (400 MHz, CD;0D): 8 = 1.04-1.09 (m, 6H), 1.72-1.93 (m, 2H), 2.19-2.24 (m, 1H), 2.33-2.49 (m,
1H), 2.68-2.76 (m, 1H), 2.76-2.91 (m, 3H), 3.03 (s, 3H), 3.54-3.60 (m, 1H), 3.97-4.12 (m, 1H), 4.22-4.31
(m, 1H), 4.43-4.51 (m, 1H), 4.74-4.76 (m, 2H}), 4.94-5.02 (m, 1H), 6.81-6.91 (m, 2H), 7.07-7.21 (m, 2H),
7.39-7.52 (m, 1H), 7.85-7.95 (m, 1H), 8.04-8.06 (m, 1H), 8.55-8.63 (m, 1H).
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Example 175:
(R)-Methyl-4-(8-(2-(2-fluoro-5-(trifluoromethyl}benzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-

triazaspiro[4.5]decan-1-yl)phenylcarbamate

OYN/
0
FsC Ny )
Ho )
F =~
HN. O~

O
5  58.4 mg, yield: 27%, white solid.
LCMS (ESI): m/z = 607.8 [M+H]".
"H-NMR (400 MHz, CD50D): 6 = 1.01-1.05 (m, 8H), 1.68-1.87 (m, 2H), 2.14-2.51 (m, 3H), 2.98 (s, 3H),
3.50-3.56 (m, 1H), 3.70-3.73 (m, 3H), 3.92-4.42 (m, 3H), 4.68-4.71 (m, 2H), 4.95-4.99 (m, 1H), 6.80-6.87
(m, 2H), 7.19-7.44 (m, 3H), 7.86-7.77 (m, 1H), 8.02-8.04 (m, 1H).
10
Example 176:
(R)-2-(8-(2-(3-Fluoro-5-methylbenzamido)-3-methylbutanoyl)-4-oxo-1-phenyl-1,3,8-

triazaspiro[4.5]decan-3-yl)acetic acid

0
ONFJ<OH
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Representative scheme:

= 4 QEt
RN \/ch)\ Oy OEt o f{\o
. N
N> Cl OEt (qf> ! 3
N HCI, dioxane
BocN > EOCN\/ \ —_— r N _
773 NaH. DMF f\\\ HN
Sy \\)
HCH
HATU, DIPEA
a b e —
0] DCM, .t
<y TOH
i S ~
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SN B B
= ; OH
" om F Y NS OME LiOH = i N
HN/\H/ ° . fog N S
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0 0]
O\\/N DEt Oy N OH
x O 0
L N LiOH, THFwater ‘N
N P _ N
\Q/LH/\E)( (\) r.t., overnight H 9 /\ \
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Representative general procedure:

tert-Butyi-3-(2-ethoxy-2-oxoethyl)-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decane-8-carboxylate

0
0 Nf—/< OEt

BocN

To a solution of tert-butyl-4-axo-1-phenyi-1,3,8-triazaspiro[4.5]decane-8-carboxylate (150 mg, 0.453
mmol) in N,N-dimethylformamide (20 mL) was added sodium hydride (20 mg, 60% in oil, 0.5 mmol) at
0°C. After stirring for 30 minutes, ethyl-2-chloroacetate (67 mg, 0.543 mmol) was added. The reaction
was stirred overnight, before quenching with ice-water (10 mL). The resulting mixture was filtered to

10 afford tert-butyl-3-(2-ethoxy-2-oxoethyl)-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a
white solid (164 mg, 87%).
LCMS (ESI): m/z = 418.2 [M+H]".

Ethyl-2-{4-ox0-1-phenyl-1,3,8-triazaspiro[4.5]decan-3-yl)acetate hydrochloride
OEt

HN

15 HCI
To a solution of fert-butyl-3-(2-ethoxy-2-oxoethyl)-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (80 mg, 0.192 mmol) in dioxane (2 mL) was added hydrochloric acid in dioxane (4 mL, 6.0
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M). The resulting mixture was stirred for 6 hours. The precipitate was collected by filtration and dried
under reduced pressure to afford ethyl 2-(4-oxo-1-phenyl-1,3,8-triazaspirof4.5]decan-3-yi}acetate
hydrochioride as a white solid (65 mg, 97%).

LCMS (ESI): m/z = 318.2 [M+H]".

(R)-Methyl-2-(3-fluoro-5-methylbenzamido)-3-methylbutanoate
o 7

__OM
ﬁ/\[C)]/ e

E
To a solution of 3-fluoro-5-methylbenzoic acid (1.0 g, 6.49 mmol) in dichloromethane (30 mL) was added
sequentially D-valine methyl ester hydrochloride (1.2 g, 7.14 mmol), 1- [bis{(dimethylamino)methylene]-
1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU) (3.7 g, 9.74 mmol) and N,N-
diisopropylethylamine (2.5 g, 19.48 mmol). Before quenching with ice-water (50 mL), the reaction was
stirred for 2 hours. The mixture was extracted with dichloromethane (3 x 100 mL). The combined organic
layers were dried over anhydrous sodium sulfate and the solvent was removed under reduced pressure.
The residue was purified by silica gel column chromatography eluting with ethyl acetate : petroleum ether
= 1:4 to afford (R)-methyl-2-(3-fluoro-5-methylbenzamido)-3-methylbutanoate as a thick oil (0.6 g, 35%).
LCMS (ESI): m/z = 268.2 [M+H]".

{R)-2-(3-Fluoro-5-methylbenzamido)-3-methylbutanoic acid
0 Y7

" _OH
ﬁ“fof

F
To a solution of (R)-methyl-2-(3-fluoro-5-methylbenzamido)-3-methylbutanoate(1.64 g, 6.14 mmol) in
tetrahydrofuran (30 mL) was added an aqueous lithium hydroxide solution (0.73 g in 20 mL of water, 30.7
mmol). Befare quenching with ice-water (20 mL), the reaction was stirred for 1 hour. The pH of the
solution was adjusted to 3 by additicn of a 5% aqueous hydrochloric acid solution. The mixture was
filtered and the filter cake was washed with petroleum ether (30 mL) and dried under reduced pressure to
afford (R)-2-(3-fluoro-5-methylbenzamido)-3-methylbutanoic acid as a thick il (0.8 g, 53%).

LCMS (ESI): mvz = 254.1 [M+H]".

142



10

15

20

25

30

WO 2015/154023 PCT/US2015/024338

(R)-Ethyl-2-(8-(2-(3-fluoro-5-methylbenzamido)-3-methylbutanoyl)-4-oxo-1-phenyi-1,3,8-
triazaspiro[4.5]decan-3-yl)acetate

0
0 NF’Q OEt

‘g N>
- N
O
F
To a mixture of ethyl-2-(4-ox0-1-phenyl-1,3,8-triazaspiro[4.5]decan-3-yl)acetate hydrochloride {65 mg,
0.184 mmol) in dichloromethane (6 mL) was added sequentially (R)-2-(3-fluoro-5-methylbenzamido)-3-
methylbutanoic acid (60 mg, 0.224 mmol), 1-[bis(dimethylamino)methylene]-1H-1,2, 3-triazolo[4,5-
blpyridinium-3-oxide hexafluorophaosphate (HATU) (140 mg, 0.368 mmol) and N,N-diisopropylethylamine
(120 mg, 0.920 mmol). The reaction was stirred for 2 hours at room temperature before quenching with
ice-water (5 mL). The mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic
layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue
was purified by prep-TLC with ethyl acetate . petroleum ether = 15:1 to afford (R)-ethyl-2-(8-(2-(3-fluoro-5-
methylbenzamido)-3-methylbutanoyl)-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-3-yl)acetate as a white

solid (20 mg, 20%).
LCMS (ESI): m/z = 563.2 [M+H]".

(R)-2-(8-(2-(3-Fluoro-5-methylbenzamido)-3-methylbutanoyl)-4-oxo-1-phenyi-1,3,8-
triazaspiro[4.5]decan-3-yl)acetic acid

0
O N//<O H

N
N
e
F

To a solution of (R)-ethyl-2-(8-(2-(3-fluoro-5-methylbenzamido)-3-methylbutanoyl)-4-oxo-1-phenyl-1,3,8-
triazaspiro[4.5]decan-3-yl)acetate (20 mg, 0.036 mmol) in tetrahydrofuran : water = 1:1 (10 mL) was
added lithium hydroxide (156 mg, 6.5 mmol). The resulting mixture was stirred overnight. The mixture
was diluted with water (10 mL) and exiracted with ethyl acetate (10 mL). The pH of the agueous layer
was adjusted to 1 by addition of a 5% aqueous hydrochloric acid solution. The resulting mixture was
extracted with ethyl acetate (3 x 10 mL). The combined organic layers were dried over anhydrous sodium
sulfate and dried under reduced pressure. The residue was purified by prep-HPLC to afford (R)-2-(8-(2-
(3-fluoro-5-methylbenzamido)-3-methylbutanoy!)-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-3-yl)acetic
acid as a white solid (2.7 mg, 15%).
LCMS (ESI): m/z = 525.0 [M+H]".
'H-NMR (400 MHz, CDCls): & = 0.99-1.05 (m, 6H), 1.24-1.28 (m, 1H), 1.77-1.87 (m, 2H), 2.16-2.26 (m,
1H), 2.43-2.44 (m, 3H), 2.55-2.67 (m, 3H), 3.50-3..60 (m, 1H), 3.98-4.13 (m, 3H), 4.33-4.66 (m, 4H), 5.22-
5.30 {m, 1H), 6.68-7.45 (m, 7H).
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The foHowing 2 compounds were synthesized following the general procedure described above:
Example 177:
{R)-2-Fluoro-3-methyi-N-(3-methyl-1-(3-(3-(methylsulfonyl)propyl)-4-oxo-1-phenyl-1,3,8-

triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide

0]
\
S/
W
o) 7‘/,0
N
Foo Y Y

35.0 mg, yield: 29%, white solid.

LCMS (ESI): m/z = 587.2 [M+H]".

'H-NMR (400 MHz, CD;0D): & = 0.99-1.09 (m, 6H), 1.74-1.87 (m, 2H), 2.16-2.23 (m, 3H), 2.35 (s, 3H),
2.49-2.74 (m, 2H), 3.02 (s, 3H), 3.19-3.24 (m, 2H), 3.50-3.98 (m, 3H), 4.01-4.02 (m, 1H), 4.32-4.35 (m,
1H), 4.47-4.51 (m, 1H), 4.73-4.81 (m, 2H), 4.97-5.00 (m, 1H), 6.71-7.52 (m, 8H).

Example 178:
(R)-N-(1-(3-(Cyanomethyl)-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-
yl)-5-ethyl-2-fluorobenzamide

58.3 mg, yield: 60%, white solid.

LCMS (ESI): m/z = 520.2 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 1.03-1.08 (m, 6H), 1.22-1.27 (m, 3H), 1.73-1.95 (m, 2H), 2.16-2.53 (m,
2H), 2.65-2.77 (m, 3H), 3.47-3.57 (m, 1H), 3.93-4.05 (m, 1H), 4.21-4.53 (m, 2H), 4.57-4.58 (m, 2H), 4.84-
4.86 (m, 2H), 4.97-4.99 (m, 1H), 6.75-7.62 (m, 8H).

Example 179:
(R)-N-(1-(1-(4-Cyanophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-
2-yl)-2-fluoro-3-methylbenzamide

/
. © N
F O\E/ >
N N Vi
H g \
CN
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Representative general procedure:

tert-Butyl-4-(4-bromophenylamino)-4-cyanopiperidine-1-carboxylate
CN

SF
BocN

5 Br

To a solution of 4-bromoaniline (4.17 g, 0.024 mol) in acetic acid (100 mL) was added tert-butyl-4-
oxopiperidine-1-carboxylate (5 g, 0.025 mol). The resulting mixture was cooled to 0°C and trimethylsilyl
cyanide (2.71 g, 0.027 mol) was added. The resulting solution was stirred overnight. Saturated aqueous
ammonium chloride solution was added (50 mL). The mixture was filtered, the filter cake was washed

10 with water (3 x 10 mL) and dried under reduced pressure to afford tert-butyl-4-(4-bromophenylamino)-4-
cyanopiperidine-1-carboxylate as a white solid (9.0 g, 98%).
LCMS (ESI): m/z = 380.1, 383.1 [M+H]".
'H-NMR (400 MHz, DMSO-dg): & = 1.41 (s, 9H), 1.65-1.85 (m, 2H), 2.28 (d, J = 13.6 Hz, 2H), 3.10-3.16
(m, 2H), 3.76 (d, J = 14.3 Hz, 2H), 6.34 (s, TH), 6.74-6.91 (m, 2H), 7.27-7.43 (m, 2H).

15

tert-Butyl-4-(4-bromophenylamino)-4-carbamoylpiperidine-1-carboxylate

ON-NH;
NH
BocN
Br

To a solution of tert-butyl-4-(4-bromophenylamino)-4-cyanopiperidine-1-carboxylate (4.0 g, 0.011 mol) in

methanol (300 mL) was added an aqueous sodium hydroxide solution (36 mL, 1.0 M). After stirring for 15
20 minutes, to the resulting solution was added a 30% aqueous hydrogen peroxide solution (29 mL)
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dropwise. The resulting mixture was stirred overnight and filtered. The precipitate was washed with water
(3 x 100 mL) and dried under reduced pressure to afford tert-butyl-4-{4-bromophenylamino)-4-
carbamoylpiperidine-1-carboxylate as a white solid (3.6 g, 85%).

LCMS (ESI): m/z = 398.2, 400.2 [M+H]".

"H-NMR (300 MHz, DMSO-dg): & = 1.39 (s, 9H), 1.59-1.98 (m, 4H), 3.12-3.16 (m, 2H), 3 54-3 60 (m, 2H),
5.92 (s, 1H), 6.53 (d, J = 8.9 Hz, 2H), 7.12 (s, 1H), 7.21 (d, J= 8.9 Hz, 2H), 7.33 (s, 1H).

tert-Butyl-1-(4-bromophenyl)-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate

© NH

)
N

BocN

Br
To a solution of tert-butyl-4-(4-bromophenylamino)-4-carbamoylpiperidine-1-carboxylate (0.6 g, 0.0015
mol) in triethyl orthoformate (200 mL) was added acetic acid (1 drop, cat.). The resulting mixture was
heated at 170°C for 30 minutes in a microwave reactor. The solvent was removed under reduced
pressure. The residue was dissolved in methanol (200 mL) and to the resulting solution was added
sodium borohydride (2.62 g, 0.069 mol) at 0°C. The resulting mixture was stirred for 30 minutes. The
salvent was removed under reduced pressure and the residue was diluted with water (200 mL) and ethyl
acetate (150 mL). The organic layer was collected and the aqueous layer was extracted with ethyl acetate
(3 x 100 mL). The combined organic layers were dried over anhydrous sodium sulfate and concentrated
under reduced pressure. The residue was purified by silica gel column chromatography eluting with
dichloromethane : methanol = 200:1 to afford tert-butyl-1-(4-bromophenyl)-4-oxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate as a white solid (210 mg, 33%).
LCMS (ESI): m/z =410.1, 413.1 [M+H]".

tert-Butyl-1-(4-bromophenyl)-3-methyl-4-0x0-1,3,8-triazaspiro[4.5]decane-8-carboxylate
/
0] N>
N

BocN

Br

To a solution of tert-butyl-1-(4-bromaphenyl)-4-axo-1,3,8-triazaspiro[4.5]decane-8-carboxylate (210 mg,
0.51 mmol) in N,N-dimethyiformamide (3 mL) was added sodium hydride (41 mg, 60% in oil, 1.02 mmol)
at 0°C. After stirring for 15 minutes, iodomethane (145 mg, 1.02 mmol) was added. The resulting mixture
was stirred for 1 hour. The reaction was quenched with ice-water (10 mL) and the mixture was extracted
with ethyl acetate (3 x 50 mL). The combined organic layers were dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with dichloromethane : methanol = 15:1 to afford tert-butyl-1-(4-broamophenyl)-3-methyl-4-oxo-
1,3,8-triazaspira[4 5]decane-8-carboxylate as a white solid (210 mg, 97%).
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LCMS (ESI) m/z =424 1, 426 1 [M+H]".

tert-Butyl-1-(4-cyanophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
0 /

N
\

N/
BOCN\)

CN
To a solution of tert-butyl-1-(4-bromopheny!)-3-methy!-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
(100 mg, 0.24 mmol) in N,N-dimethylformamide was added sequentially zinc cyanide (135 mg, 1.18
mmol), tris(dibenzylideneacetone)dipalladium (22 mg, 0.024 mmol), 4,5-bis(diphenylphosphino)-8,9-
dimethylxanthene (Xantphos) (27 mg, 0.047 mmol) under an argon atmosphere. The reaction mixture
was stirred overnight at 130°C. After quenching with ice-water (5 mL), the reaction mixture was extracted
with ethyl acetate (3 x 15 mL). The combined organic layers were dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with ethyl acetate : petroleum ether = 1:1 to afford tert-butyl-1-(4-cyanophenyl)-3-methyl-4-oxo-
1,3,8-triazaspiro[4.5]decane-8-carboxylate as a brown oil (50 mg, crude), which was used directly without
any further purification.
LCMS (ESI): m/z = 371.2 [M+H]".

4-(3-Methyl-4-0xo0-1,3,8-triazaspiro[4.5]decan-1-yl)benzonitrile hydrochloride

/
O N>
N
HN
HCI
CN

A solution of tert-butyl-1-(4-cyanophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate (60
mg, 0.16 mmol) in hydrochloric acid in dioxane (6.0 M, 10 mL) was stirred for 30 minutes. The precipitate
was collected by filtration and dried under reduced pressure to afford 4-(3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzonitrile hydrochloride as a white solid (60 mg, crude), which was used
directly without any further purification.

LCMS (ESI): m/z =271.1 [M+H]".
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(R)-N-(1-(1-{4-Cyanophenyl)-3-methyi-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yi)-3-methyl-1-oxobutan-
2-yh)-2-fluoro-3-methylbenzamide

/
ON
N B
: N
NN 7
o) \
= Sy
CN

To a mixture of 4-(3-methyl-4-0x0-1,3,8-triazaspirof4.5]decan-1-yl)benzonitrile hydrochloride (55 mg,
0.203 mmol) in dichioromethane (5 mL) was added (R)-2-(2-flucro-3-methylbenzamido)-3-methylbutanoic
acid (prepared as described in Example 145-d) (61 mg, 0.223 mmol), 1-[bis(dimethylamino)methylene]-
1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexaflucrophosphate (HATU) (116 mg, 0.304 mmol) and N,N-
diisopropylethylamine (53 mg, 0.406 mmol). The resulting mixture was stirred for 2 hours at room
temperature before the reaction was quenched with ice-water. The mixture was extracted with ethyl
acetate (3 x 10 mL) and the combined organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by prep-TLC with dichloromethane :
methanol = 15:1 to afford (R)-N-(1-(1-(4-cyanophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-3-methylbenzamide as a white solid (18 mg, 18%).

LCMS (ESI): m/z = 506.2 [M+H]".

"H-NMR (400 MHz, CDsOD): & = 1.03-1.19 (m, 6H), 1.7-1.82 (m, 2H), 2.20-2.40 (m, 4H), 2.69-2.69-2.73
(m, 2H), 2.81-2.85 (m, 2H), 3.04 (s, 3H), 3.50-3.53 (m, 1H), 3.98-4.03 (m, 1H), 4.36-4.39 (m, 1H), 4.54-
459 (m, 1H), 4.79-4.85 (m, 2H), 4.94-4.99 (m, 2H), 6.25-6.78 (m, 2H), 7.14-7.29 (m, 3H), 7.45-7.55 (m,
2H).

The following 12 compounds were synthesized following the general procedure described above:
Example 180:

(R)-N-(1-(1-(3-Cyanophenyl}-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-
2-yl)-2-fluoro-3-methylbenzamide ‘

/
Oy

F o Y~ )
9.2 mg, 8% yield, white solid.

z N
~ N
DY
CN
LCMS (ESI): m/z = 488.0 [M+H]".

"H-NMR (400 MHz, GD,0D): & = 1.18-1.03 (m, 6H), 1.80-1.65 (M, 2H), 2.20-2.15 (m, 1H), 2.44 (d, J = 4.9
Hz, 3H), 2.60-55 (m, 1H), 2.80-2.78 (m, 1H), 3.08 (s, 3H), 3.63-3.50 (M, 2H), 4.20-4.04 (m, 2H), 4.74-4.62
(m, 2H), 5.18-5.03 (m, 1H), 7.15-6.60 (m, 4H), 7.44-7.30 (m, 2H), 7.67 (d, J = 9.2 Hz, 2H).
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Example 181:
(R)-N-(1-(1-(4-Chlorophenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl) -3-methyi-1-
oxobutan-2-yl)-2-flucro-5-(trifluoromethyl)benzamide
/
o N\F
~ O
0y

F4C “__N
3 N/\[g
F

Cl
45.1 mg, 47% yield, white solid.
LCMS (ESI): m/z =538.1 [M+H]".
"H-NMR (400 MHz, CD;0D): & = 0.81-1.02 (m, 6H), 1.65-2.21 (m, 5H), 3.08 (s, 3H), 3.46-3.51 (m, 1H),
3.91-3.98 (m, 1H), 4.19-4.30 (m, 1H), 4.41-4.52 (m, 1H), 4.82-4.85 (m, 1H), 7.22-7.54 {m, 5H), 7.88-8.01
(m, 2H), 8.48-8.49 (m, 1H).

Example 182:
(R)-2-Fluoro-N-~(1-(1-(4-fluorophenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-
1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide
/
© N
0 7 N\/:o

FsC ~_ _N
3 ﬁ/j.]/
F

47 9 mgq, 44% yield, white solid.

LCMS (ESI): m/z = 567.1 [M+H]".

'H-NMR (400 MHz, CD;OD}: 5 = 0.80-1.02 (m, 6H), 1.65-2.00 (m, 2H), 2.03-2.21 (m, 3H), 3.08 (s, 3H),
3.45-3.52 (m, 1H), 3.92-3.98 (m, 1H), 4.19-4.30 (m, 1H), 4.41-4.53 (m, 1H), 4.82-4.88 (m, 1H), 7.10-7.14
(m, 1H), 7.23-7.28 (m, 2H), 7.33-7.47 (m, 2H), 7.87-8.01 (m, 2H).

Example 183:
(R)-N-(1-(1-(3,4-Dichlorophenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/
© N
0 \:/ N\FO
FaC ; N
F © Cl
Cl

29.5 mg, 27% yield: 27%, white solid.
LCMS (ESH: m/z =617.1 [M+H]".
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"H-NMR (400 MHz, CD;OD): § = 0.83-1.02 (m, 6H), 1.65-1.86 (m, 1H), 1.94-2.22 (m, 4H), 3.08 (s, 3H),
3.32-3.51 (m, 1H), 3.91-3.97 (m, 1H), 4.21-4.31 (m, 1H), 4.43-4.55 (m, 1H), 4.82-4.87 (m, 1H), 7.19-7.27
(m, 1H), 7.38-7.50 (m, 1H), 7.59-7 68 (m, 2H), 7.87-8.02 (m, 2H), 8.47-8.54 (m, 1H).

Example 184:
{R)-2-Fluoro-N-(3-methyi-1-(3-methyl-2,4-dioxo-1-p-toly|-1,3,8-triazaspiro[4.5]decan-8-yl}-1-
oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
Oy-N

o Y~ N>‘\‘O

FsC “__N
F
34 mg, 35% vyield, white solid.

LCMS (ESI): m/z = 563.2 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 0.78-0.99 (m, 6H), 1.65-2.18 (m, 5H), 2.30-2.41 (m, 3H), 3.08 (s, 3H),
3.44-3.52 (m, 1H), 3.90-3.99 (M, 1H), 4.16-4.50 (M, 2H), 4.84-4.88 (M, 1H), 7.08-7.46 (m, 5H), 7.88-8.02
(m, 2H), 8.43-8.52 (m, 1H). '

Example 185:
(R)-N-(1-(1-(1H-Indol-5-y[)-3-methyl-2,4-dioxo-1,3,8-triazas piro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

o) N/
o0 =0
FaC __N
N
0O
] ]
HN

6 mg, 15% yield, white solid.

LCMS (ESI): m/z = 588.2 [M+H]".

"H-NMR (400 MHz, CD;OD): & = 0.77-0.83 (m, 2H), 0.89-0.95 (m, 2H), 1.03 (d, J = 6.8 Hz, 2H), 1.83-1.98
(m, 3H), 2.07-2.12 (m, 2H), 3.17 (s, 3H), 3.49-3.55 (m, 1H), 3.97-4.01 (m, 1H), 4.46-4.61 (m, 1.5H), 4.99-
5.02 {m, 1H), 5.37 (s, 0.5H), 6.55-6.61 (m, 1H), 6.90-6.97 (m, 1H), 7.21-7.28 (m, 1H), 7.41-7.48 (m, 3H),
7.70-7.73 (m, 1H), 8.22 (d, J = 4.9 Hz, 1H), 8.32-8.39 (m, 1H).
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Exampie 186:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyi-2,4-dioxo-1-(4-(trifluoromethyl)phenyl)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yi)-5-(trifluoromethyl)benzamide

/
Oy N
o Y N><O
F3C ~__N
N
| H/\ff
= o}
F
CF3

172 mg, 52% yield, white solid.

LCMS (ESI): m/z =617.2 [M+H]".

"H-NMR (400 MHz, CD,0D): 5 = 0.87-1.05 (m, 6H), 1.75-1.80 (m, 1H), 1.91-2.12 (m, 4H), 3.15 (s, 3H),
3.45-3.53 (m, 1H), 3.99-4.07 (m, 2H), 4.63-4.66 (m, 1H), 5.00-5.03 (m, 1H), 7.24-7.43 (m, 4H), 7.67-7.78
(m, 3H), 8.27-8.36 (m, 1H).

Example 187:
(R)-N-(1-(1-(3-Chlorophenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8- yl}-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide
/
© N
o 7 N}:o

I 3C ~ N

120 mg, 79% vield, white solid.

LCMS (ESI): m/z = 583.1 [M+H]".

"H-NMR (400 MHz, CD,OD): & = 0.87-1.05 (m, 6H), 1.77-1.80 (m, 1H), 1.91-2.12 (m, 4H), 3.15 (s, 3H),
3.46-3.53 (m, 1H), 3.98-4.04 (m, 2H), 4.63-4.66 (m, 1H), 4.98-5.01 (m, 1H), 7.05-7.11 (m, 1H}, 7.17-7.29
(m, 2H), 7.35-7.46 (m, 3H), 7.75-7.78 (m, 1H), 8.25-8.36 (m, 1H).

Example 188:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(pyridin-2-yl)-1,3,8-triaza- spiro[4.5]decan-8-yl)-1-

oxobutan-2-yl)-5-(trifluoromethyl}benzamide

/
ONN
o \__/ >:o
F5C “__N
N /N
e} \
F =

98 mg, 71% yield, white sofid.
LCMS (ESH): m/z = 550.1 [M+H]".
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TH-NMR (400 MHz, CD;OD): 5 = 1.00-1.16 (m, 6H), 1.78-1.92 (m, 2H), 2.18-2.24 (m, 1H), 3.07-3.24 (m,
4H), 3.40-3.52 (m, 2H), 3.98-4.14 (m, 2H}, 4.62-4.71 (m, 1H), 5.15-5.20 (m, 1H), 7.01-7.10 (m, 1H), 7.28-
7.35 (m, 1H), 7.53-7.60 (m, 1H), 7.68-7.81 (m, 2H), 7.98-8.26 (m, 2H), 8.35-8.39 (m, 1H).

Example 189:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(pyridin-3-yl)-1,3,8-triaza- spiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)-5-(trifluoromethyi)benzamide

0 N/
o >~~~ )=0

: N
FsC ‘N
ﬁ/ﬁl/ 722
F © o N

o~

150 myg, 49% yield, white solid.

LCMS (ESI): m/z = 550.1 [M+H]".

"H-NMR (400 MHz, CDsOD): 8 = 0.88-1.06 (m, 6H), 1.70-1.81 (m, 1H), 1.99-2.23 (m, 4H), 3.18 (s, 3H),
3.48-3.54 (m, 1H), 4.00-4.15 (m, 2H), 4.59-4.70 (m, 1H), 4.86-5.05 (m, 1H), 7.31-7.42 (m, 1H), 7.69-7.78
(m, 2H), 7.85-7.92 (m, 1H), 8.13-8.35 (m, 1H), 8.70-8.77 (m, 1H), 9.31 (s, 1H).

Example 190:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(4-deuterium-phenyl-1,3,8-triazaspiro[4.5]decan-
8-yh)-1-oxobutan-2-yl)-5-(trifluoromethyl}benzamide
/
0 N
1) \_/ N>:O

FiC - N
3 m/\[g
F

25 mg, 47% yield, white solid.

LCMS (ESI): m/z = 550.1 [M+H]".

'H-NMR (400 MHz, CD;0D): 8 = 0.75-1.03 (m, 6H), 1.66-2.21 (m, 5H), 3.09 (s, 3H), 3.44-3.53 (m, 1H),
3.91-4.01 (m, 1H), 4.15-4.32 (m, 1H), 4.37-4.54 (m, 1H), 4.83-4.86 (m, 1H), 7.22-7.32 (m 2H), 7.37-7.53
(m 3H), 7.84-8.03 (m 2H).

Example 191:
(R)}-N-(1-(1-(Benzo[d][1,3]dioxol-5-y])-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5] decan-8-yl)-3-methyl-

1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/
C N
0 \E/ N\h\o
FaCo ~__N
N
| HAW
P 0
F ~0
o)
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102.6 mg, 35% yield, white solid.

LCMS (ESH: m/z = 593.1 [M+H]".

"H-NMR (300 MHz, DMSO-dg): & = 0.92-1.11 (m, 6H), 1.70-178 (m, 2H), 2.07-2.11 (m, 3H), 3.03 -3.12

{m, 5H), 4.13-4.17 (m, 2H), 4.76 (t, 1H), 6.04-6.10 (m, 2H), 6.87-6.71 (m, 3H), 7.50-7.68 (m, 1H), 8.01-
5  7.74 (m, 2H), 8.34 (d, 1H).

Example 192:
(R)-N-(1-(1-(3-Chlorophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-

2-yl)-3-methylbenzamide

/
o) N>
~o N
o 7y [5 N
N H
H0
10 Cl

Representative scheme:

cl NHp o
\©/ CN NH, CH(OEt), NH
20 NH Ho0p, NaOH NH 1) HOAG (cat), 140°C, pw ’
[ - . BocN 2Us BoeN (cat.) w N
B N\j 7 3 i BocN..
o TMSCN, HOAC, . Q CH;OH. L, 3 Q 2) NaBH,, CHyOH
cl
b

Ci

0 N/ N
NaH, CHsl > HCI, dioxane >
_ . N . N —
BocN ) HN

1
v 7~
DMF, r.t. Q HCl Q o. ./
S = N
cl Cl 0 " >
H N
d e HATU, DIPEA EN ~ N
S O
DCM, ri. & .
Q : cl
OH
o \©)j\ o) \/ ) o
: i OMe LIOH A _OH
: J—— N - = |
HZN/\[(OMe g b | H/\”/
HATU, DIPEA, DCM 0 THE = 0
Hct O
f <]

Representative general procedure:

tert-Butyl-4-(3-chlorophenylamino)-4-cyanopiperidine-1-carboxylate
N

C
@—NH
BocN @

|

15 c
To a solution of 3-chloroaniline (2.0 g, 0.015 mol) in acetic acid (20 mL) was added fert-butyl-4-
oxopiperidine-1-carboxylate (3.4 g, 0.016 mol). The resulting mixture was cooled to 0°C and trimethylsilyl
cyanide (1.86 g, 0.017 mol) was added. The solution was stirred overnight. Saturated agueous

ammonium chloride was added (50 mL). The mixture was filtered, the filter cake was washed with water
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(3 x 10 mL}j and dried under reduced pressure to afford tert-butyl-4-(3-chlorophenylamino)-4-
cyanopiperidine-1-carboxylate as a white solid (5.0 g, 100%).

LCMS (ES}): ni/z = 336.1, 338.1 [M+H]".

"H-NMR (400 MHz, DMSO-dg}: & = 1.41 (s, 9H), 1.64-1.85 (m, 2H), 2.28-2.32 (m, 2H), 3.15-3.17 (m, 2H),
3.77-3.85 (m, 2H), 6.46 (s, 1H), 6.72-6.94 (m, 3H), 7.21-7.29 (m, 1H).

tert-Butyl-4-carbamoyl-4-(3-chlorophenylamino)piperidine-1-carboxylate

Ox-NH,
\ 4
BOCN\)

Cl
To a solution of tert-butyl-4-(3-chlorophenylamino)-4-cyanopiperidine-1-carboxyiate (1.0 g, 2.97 mmol) in
methanol (16 mL) was added an agueous sodium hydroxide solution (10 mL, 1.0 M). After stirring for 15
minutes, to the resulting solution was added a 30% aqueous hydrogen peroxide solution (7 mL) dropwise.
The resulting mixture was stirred overnight and filtered. The white solid was washed with water (3 x 10
mL) and dried under reduced pressure to afford tert-butyl-4-carbamoyl-4-(3-
chlorophenylamino)piperidine-1-carboxylate as a white solid (1.0 g, crude), which was used directly
without any further purification.
LCMS (ESI): m/z = 354.1, 356.1 [M+H]".

tert-Butyl-1-(3-chlorophenyl}-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
0] N;I
N
BocN

Cl
To a solution of tert-butyl-4-carbamoyl-4-(3-chlorophenylamino)piperidine-1-carboxylate (450 mg, 1.2
mmol) in triethyl orthoformate (4 mL) was added acetic acid (2 drops, cat.). The mixture was heated at
140°C for 30 minutes in a microwave reactor. The solvent was removed under reduced pressure and the
residue was dissolved in methanol (10 mL). To the resulting solution was added sodium borohydride (100
mg, 2.6 mmol) at 0°C. The resulting mixture was stirred for 30 minutes. The solvent was removed under
reduced pressure and the residue was diluted with water (10 mL) and ethyl acetate (15 mL}. The organic
layer was collected and the agueous layer was extracted with ethyl acetate (3 » 50 mL). The combined
organic layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography eluting with dichloromethane : methanol =
200:1 to afford tert-butyl-1-(3-chlorophenyl)-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white
solid (120 mg, 25%).
LCMS (ESI): m/z = 366.1, 368.1 [M+H]".
"H-NMR (300 MHz, CDCls): = 1.51 (s, 9H), 1.61-1.76 (m, 2H), 2.47-2.66 (m, 2H), 3.51-3.62 (m, 2H),
3.99-4.16 (m, 2H), 4.73 (s, 2H), 6.57-6.72 (m, 2H), 6.77-6.87 (m, 1H), 7.06-7.21 (m, 1H).
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tert-Butyl-1-(3-chlorophenyl)-3-methyl-4-ox0-1,3,8-triazaspiro[4.5]decane-8-carboxylate

/
O N>
N
BocN
73
Sy
Cl

To a solution of tert-butyl-1-(3-chlorophenyl)-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate (120 mg,
0.33 mmol) in N,N-dimethylformamide (3 mL) was added sodium hydride (41 mg, 60% in oil, 1.02 mmol)
at 0°C. After stirring for 15 minutes, iodomethane (233 mg, 1.64 mmol) was added. The resulting mixture
was stirred for 1 hour. The reaction was quenched with ice-water (10 mL) and the mixture was extracted
with ethyl acetate (3 x 50 mL). The combined organic layers were dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with dichloromethane : methanol = 15:1 to afford tert-butyl-1-(3-chlorophenyl)-3-methyl-4-oxo-
1,3,8-triazaspiro[4.5]decane-8-carboxylate as a yellow oil (120 mg, 96%).

LCMS (ESI): m/z = 380.1, 382.1 [M+H]".

1-(3-Chlorophenyl)-3-methyl-1,3,8-triazaspiro[4.5]decan-4-one hydrochloride

/
O N>
N
HN
HCI
Ci

A solution of tert-butyl-1-(3-chlorophenyl)-3-methyl-4-oxo0-1,3,8-triazaspiro[4.5]decane-8-carboxylate (120
mg, 0.13 mmol) in hydrochloric acid in dioxane (6.0 M, 10 mL) was stirred for 30 minutes. The precipitate
was collected by filtration and dried under reduced pressure to afford 1-(3-chlorophenyl)-3-methyl-1,3,8-
triazaspiro[4.5]decan-4-one hydrochloride as a white solid (80 mg, 80%).

LCMS (ESI): m/z = 280.1, 282.1 [M+H]".

(R)-Methyl-3-methyl-2-(3-methylbenzamido)butanoate
o

‘__OM
H/\[C])/ e

To a suspension of (R)-methyl-2-amino-3-methylbutanoate hydrochloride (2.9 g, 17 mmol) in
dichloromethane (30 mL) was added N,N-diisopropylethylamine (5.6 g, 40 mmol). To the resulting mixture
was added dropwise a solution of 3-methylbenzoyl chloride (3.2 g, 20.6 mmol) in dichloromethane (5 mL)
at 0°C. The mixture was stirred for 1 hour before the reaction was quenched with ice-water (10 mlL.). The
organic layer was collected and the aqueous layer was extracted with ethyl acetate (3 x 20 mL). The
combined organic layers were dried over anhydrous sodium sulfate and the solvent was removed under

reduced pressure. The residue was purified by silica gel column chromatography eluting with ethyl
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acetate : petroleum ether = 1:10 to afford (R)-methyl-3-methyl-2-(3-methylbenzamido)butanoate as a
yelow oil (3.3 g, 78%).

LCMS (ESH): m/z = 2501 [M+H]".

"H-NMR (300 MHz, CDCL). 8= 1.01 (t, J = 7.2 Hz, 6H), 2.19-2.36 (m, 1H), 2.42 (s, 3H), 3.79 (s, 3H),
4.59-4.83 (m, 1H), 6.55-6.66 (m, 1H), 7.30-7.38 (m, 2H), 7.56-7.66 (m, 2H).

(R)-3-Methy!-2-(3-methylbenzamido)}butanoic acid

AH/OH

To a solution of (R)-methyl-3-methyi-2-(3-methylbenzamido)butanoate (1.5 g, 6 mmol) in tetrahydrofuran
(12 mL) was added an aqueous lithium hydroxide solution (8 mL, 2.0 M, 0.016 mol). Before quenching
with ice-water (20 mL), the reaction was stirred for 1 hour. The pH of the solution was adjusted to 3 by
addition of a 5% aqueous hydrochloric acid solution. The mixture was filtered and the filter cake was
washed with petroleum ether (30 mL) and dried under reduced pressure to afford (R)-3-methyl-2-(3-
methyl benzamido)butanoic acid as a thick oil (1.1 g, 77%).

LCMS (ESI): m/z = 236.1 [M+H]".

(R)-N-(1-(1-(3-Chiorophenyl)-3-methy!-4-0x0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyi-1-oxobutan-
2-yl)-3-methylbenzamide

/
O N
o \_/ N>
: N
N
0]
Cl

To a mixture of 1-(3-chlorophenyl)-3-methyl-1,3,8-triazaspiro[4.5]decan-4-one hydrochloride (45 mg, 0.14
mmol) in dichloromethane (5 mL) was added (R)-3-methyl-2-(3-methylbenzamido)butanoic acid (37 mg,
0.16 mmol), 1-[bis(dimethylamino)methylene}-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide
hexafluorophosphate (HATU) (81 mg, 0.21 mmol) and N,N-diisopropylethylamine (46 mg, 0.35 mmoi).
The resulting mixture was stirred for 2 hours at room temperature before the reaction was quenched with
ice-water (5 mL). The mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic
layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue
was purified by prep-TLC with dichloromethane : methanol = 15:1 to afford (R)-N-(1-(1-(3-chlorophenyl)-
3-methyl-4-0x0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-3-methylbenzamide as a white
solid (2.1 mg, 3%).

LCMS (ESI): m/z = 497.0, 499.0 [M+H]".

'H-NMR (400 MHz, CDCls): 8 = 0.97-1.15 (m, 6H), 1.64-2.22 (m, 5H), 2.44 (s, 3H), 2.49-2.75 (m, 1H),
3.03 (s, 3H), 3.50-3.65 (m, 1H), 4.10-4.20 (m, 1H), 4.58-4.73 (m, 3H), 5.25-5.50 (m, 1H), 6.92-7.15 (m
3H), 7.34-7.36 (m, 3H), 7.49-7.70 (m, 2H).
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The following 16 compounds were synthesized following the general procedure described above:

Example 193:
(R)-N-(1-(1-(4-Chlorophenyl)-3-methyl-4-0x0-1,3,8-triazaspiro[4.5}decan-8-yl}-3-methyl-1-oxobutan-
2-yl}-3-methylbenzamide

/
O N>
~o
0 z N
AN N N
| Ho
Cl

8.7 mg, yield: 16%, white solid.

LCMS (ESI): m/z = 496 [M+H]".

'H-NMR (400 MHz, CDCl3): & = 0.88-1.22 (m, 6H), 1.61-1.88 (m, 2H), 2.01-2.27 (m, 1H), 2.30-2.77 (m,
5H), 3.15 (s, 3H), 3.43-3.71 (m, 1H), 3.96-4.23 (m, 2H), 4.50-4.83 (m, 3H), 4.97-5.22 (m, 1H), 6.50-6.76
(m, 2H), 8.91-7.12 (m, 2H), 7.13-7.25 (m, 1H), 7.32-7.46 (m, 2H), 7.58-7.72 {m, 2H).

Example 194: .
(R)-N-(1-(1-(3-Bromophenyl)-3-methyl-4-oxc-1,3,8-triazaspiro[4.5}decan-8-yl)-3-methyl-1-oxobutan-
2-yl)-3-methylbenzamide

/
° N

0 \
- N
e
Br
3.0 mg, vield: 5%, white solid.
LCMS (ESI): m/z = 542.2 [M+H]".
"H-NMR (400 MHz, CDCL): 8 = 0.99-1.16 (m, 8H), 1.63-1.88 (m, 2H), 2.15-2.22 (m, 1H), 2.44 (s, 3H),
2.48-2.82 (m, 2H), 3.05 (s, 3H), 3.55-3.60 (m, 1H), 3.89-4.24 (m, 2H), 4.60-4.71 (m, 3H), 5.00-5.25 (m,
1H), 6.58-6.75 (m, 1H), 6.80-6.96 (m, 1H), 6.96-7.20 (m, 2H), 7.36-7.44 (m, 2H), 7.54-7.77 (m, 2H).

Example 195:
(R)-3-Methyl-N-(3-methyl-1-(3-methyl-4-oxo0-1-(pyridin-3-y1)-1,3,8-triazaspiro[4.5]decan-8-yl)-1-

oxobutan-2-yl)benzamide

0 N/
O\;/ N}
- N
ﬁ/ﬁ‘/ 2
9] N

6.6 mg, vield: 14%, white solid.
LCMS (ESI): m/z = 464 [M+H]".
'H-NMR (400 MHz, CDCl): & = 1.08-1.13 (m, 6H), 1.66-2.00 (m, 2H), 2.14-2.24 (m, 1H), 2.43-2.50 (m,
4H), 2.90-3.05 (m, 1H), 3.10 (s, 3H), 3.53-3.64 (m, 1H), 4.03-4.36 (m, 2H), 4.56-4.98 (m, 4H), 7.07-7.11

(m, 1H), 7.32-7.44 (m, 3H), 7.60-7.65 (m, 2H), 7.96-8.04 (m, 2H), 8.30-8.40 (m, 1H).
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Example 196:
(R)-N-(1-(1-(2-Chlorophenyl)-3-methyl-4-ox0-1,3,8-triazaspiro[4.5]decan-8-yl}-3-methyl-1-oxobutan-
2-yl}-3-methylbenzamide

oN/
o~ 7 )

| = N
N Cl
~ N
AOR D! Y
= O
20.0 mg, yield: 23%, white solid.

LCMS (ESI): m/z = 497.2, 499.2 [M+H]".
"H-NMR (400 MHz, CD;OD): & = 0.78-1.08 (m, 6H), 1.49-2.31 (m, 5H), 2.43 (s, 3H), 2.97 (s, 3H), 3.46-
4.23 (m, 4H), 4.82-4.77 (m, 2H), 4.79-4.87 (m, 1H), 7.13-7.72 (m, 8H).

Example 197:
(R)-N-{1-(1-(4-Methoxyphenyl)-3-methyl-4-ox0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-3-methylbenzamide

/
O~N
o0 > >
o _N
. H ~.
o}
0

23.0 mg, yield: 29%, white solid.

LCMS (ESI): m/z = 493.2 [M+H]".

'H-NMR (400 MHz, CD;0D): 8 = 0.89-1.04 (m, 6H), 1.65-2.09 (m, 3H), 2.13-2.31 (m, 2H), 2.42 (s, 3H),
2.99 (s, 3H), 3.45-3.61 (m, 1H), 3.63 (s, 2H), 3.79 (s, 1H), 3.87-4.44 (m, 3H), 4.69-4.71 (m, 2H), 4.91-5.04
(m, 1H), 6.64-6.69 (m, 1H), 6.80-7.06 (m, 3H), 7.32-7.46 (m, 2H), 7.67-7.88 (m, 2H).

Example 198:
(R)-N-(1-(1-(3-Methoxyphenyl)-3-methyl-4-ox0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-3-methylbenzamide
0 /
0 v >

AR R RESW

13.0 mg, yield: 17%, white solid.

LCMS (ESI): m/z = 493.2 [M+H]".

'H-NMR (400 MHz, CD0D): & = 0.93-1.16 (m, 6H), 1.61-2.01 (m, 2H), 1.97-2.20 (m, 1H), 2.24 (s, 3H),
2.48-2.80 (m, 2H), 3.02 (s, 3H), 3.47-3.57 (m, 3H), 3.59 (s, 1H), 3.78 (s, 1H), 3.84-4.60 (m, 3H), 4.75 (m,
1H), 4.90 (m, 1H), 6.21-6.53 (m, 3H), 6.88-7.13 (m, 1H), 7.38 (m, 2H), 7.568-7.74 (m, 2H).
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Example 199:
(R)-N-(1-(1-(4-Bromophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-
2-yl}-3-methylbenzamide

/
© N
S NN
| Ho |
-
Br

5 3.2 mg, yield: 4%, white solid.

LCMS (ESH): m/z = 542.2 [M+H]".
'H-NMR (400 MHz, CDCly): 8 = 1.01-1.14 (m, 6H), 1.66-1.78 (m, 2H), 2.32-2.33 (M, 1H), 2.54-2.63 (m,
4H), 2.72-2.75 (m, 1H), 3.01 (s, 3H), 3.48-4.52 (m, 4H), 4.71-4.73 (m, 2H), 4.92-4.85 (m, 1H), 6.57-6.74
(m, 2H), 7.00-7.03 (m, 2H), 7.33-7.46 (m, 2H), 7.69-7.73 (m, 2H).

10
Example 200:
(R)-5-Ethyl-2-fluoro-N-(3-methyl-1-(3-methyl-1-(4-(methyisulfonyl)phenyl)-4-0x0-1,3,8-

triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide

15 19.2 mg, yield: 17%, white solid.
LCMS (ESI): m/z = 573 [M+H]".
"H-NMR (400 MHz, CDCls): 8 = 1.02-1.12 (m, 9H), 1.69-1.70 (m, 1H), 1.80-1.89 (m, 1H), 2.65-2,70 (m,
5H), 2.94 (s, 3H), 3.07 (s, 3H), 3.53-3.60 (m, 1H), 4.08-4.18 (m, 2H), 4.68 (m, 1H), 4.78-4.89 (m, 2H),
5.01-5.21 (m, 1H), 6.74-7.92 (m, 8H).

20
Example 201:
(R)-5-Ethyl-2-fluoro-N-(3-methyl-1-(3-methyl-1-(1-methyl-6-oxo0-1,6-dihydropyridin-3-yl)-4-ox0-1,3,8-

triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide

0 N/
0 My
2 N
H/\ﬂ/ /\
O
F
v

O

25  20.0 mg, yield: 34%, white solid.
LCMS (ESI): m/z = 526.2 [M+H]".
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"H-NMR (400 MHz, CD;0D): 8 = 0.84-1.10 (m, 6H), 1.18-1.32 (m, 3H), 1.54-1.75 (m, 1H), 1.77-2.01 (m,
3H), 2.13-2.22 (m, 1H), 2.62-2.77 (m, 2H), 3.09 (s, 3H}, 3.48-3.57 (m, 3H), 3.56-3.62 (m, 1H), 3.90-4.07
(m, 1H), 4.15-4.59 (m, 1H), 4.36-4.44 (m, 1H), 4.56-4.61 (M, 2H), 4.87-4.92 (m, 1H), 6.47-6.63 (m, TH),
7.13-7.21 (m, 1H), 7.40-7.43 (m, 1H), 7.47-7.70 (m, 3H).

Example 202:
(R)-5-Ethyl-2-fluoro-N-(1-(1-(4-methoxyphenyl)-3-methyl-4-0x0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-

methyl-1-oxobutan-2-yl)benzamide

/
Oy-N
0 > >
N N
. O
O

65.3 mg, yield: 47%, white solid.

LCMS (ES!): m/z = 525.0 [M+H]".

"H-NMR (400 MHz, CD;0OD): & = 0.88-1.13 (m, 6H), 1.18-1.36 (m, 3H), 1.71-1.92 (m, 2H), 1.93-2.38 (m,
3H), 2.68 (m, 2H), 3.00-3.05 (m, 3H), 3.65 (m, 3H), 3.79 (m, 1H), 3.91-4.09 (m, 1H), 4.20-4.25 (m, 1H),
4.35-4.41 (m, 1H), 4.62-4.76 (m, 2H), 4.94-5.01 (m, 1H), 6.72-6.88 (m, 1H), 6.91-6.98 (m, 2H), 7.13-7.21
(m, 2H), 7.34-7 47 (m, 1H), 7.547.66 (m, 1H).

Example 203:
(R)-5-Ethyl-2-fluoro-N-(3-methyl-1-(3-methyl-1-(3-methyl-2-oxo-2,3-dihydrobenzo[d]oxazol-5-yl)-4-
0x0-1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide

/

Oy N

o~ (7 N>
H/'\H/N
- )

04

o)
10.0 myg, yield: 19%, white solid.
LCMS (ESI): m/z = 566.0 [M+H]".
"H-NMR (400 MHz, CDCls): 5 = 0.99-1.06 (m, 6H), 1.22-1.27 (m, 3H), 1.76-1.88 (m, 2H), 2.11-2.37 (m,
3H), 2.65-2.69 (m, 2H), 3.04 (s, 3H), 3.32 (s, 2H), 3.39 (s, 1H), 3.54-3.59 (M, 1H), 4.05-4.07 (m, 2H),
453-4.57 (m, 1H), 4.53-4.72 (m, 2H), 5.07-5.10 (m, 1H), 6.41-6.45 (m, 1H), 6.57-6.59 (m, 1H), 6.97-6.99
(m, 1H), 7.04-7.07 (m, 1H), 7.26-7.73 (m, 1H), 7.47-7.49 (m, 1H), 7.77-7.79 (m, 1H).
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(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(1-methyl-6-o0x0-1,6-dihydropyridin-3-yl)-4-ox0-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl}-5-(trifluoromethyl)benzamide

/
© N

0 ™
FyC ~__N
N %
\
O
F
247 mg, yield: 27%, white solid.

e

LCMS (ESI): m/z = 566.2 [M+H]".

"H-NMR (400 MHz, CD,0D): 5 = 0.91-1.04 (m, 6H), 1.62-2.18 (m, 5H), 2.97 (s, 3H), 3.52-3.64 (m, 4H),
2H).

3.99-4.37 (m, 3H), 4.59-4.63 (m, 2H), 4.87 (m, 1H), 6.48-6.58 (m, 1H), 7.42-7.60 (m 3H), 7.97-8.03 (m,
10

Example 205:

{R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(4-(methylsulfonyl)phenyl)-4-0x0-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyljbenzamide

OnN

0 v N}
FaC N

N %
0 \

F N
=570

O™

15 9.3 mg, yield: 6%, white solid.
LCMS (ESI): m/z = 613.2 [M+H]".

'H-NMR (400 MHz, CDsOD): 8 = 1.06-1.19 (m, 6H), 1.74-1.95 (m, 2H), 2.20-2.33 (m, 1H), 2.66-2.87 (m,
20

1H), 2.97-3.14 (m, TH), 3.50-3.61 (m, 1H), 4.02-4.15 (m, 1H), 4.37-4.39 (m, 1H), 4.57-4.60 (m, 1H), 4.83-
4.85 (m, 2H, contained in solvent signal), 4.95-5.05 (m, 1H), 6.88-6.94 (m, 2H), 7.45-7.52 (m, 1H), 7.62-
7.78 (m, 2H), 7.90-8.09 (m, 2H).

Example 206:

(R)-2-Fluoro-N-(1-(1-(imidazo[1,2-a]pyridin-6-yl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide trifluoroacetic acid salt

0 /

o \:/ N>
FsC ~__N
U
. o) VN
TFA g J
N
6.1 mg, yield: 7%, white solid.
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LCMS (ESI): m/z = 575.2 [M+H]".

TH-NMR (400 MHz, CDs0D): 5 = 1.08-1.14 (m, 6H), 1.82-1.94 (m, 2H), 2.17-2.22 (m, 1H), 2.47-2.50 (m,
1H), 2.88-2.91 (m, 1H), 3.07 (s, 3H), 3.56-3.62 (M, 1H), 4.05-4.12 (m, 1H), 4.33-4.36 (m, 1H), 4.61-4.63
(m, 1H), 4.83-4.87 (m, 3H), 7.46-7.52 (m, 1H), 7.72-7.88 (m, 4H), 8.07-8.09 (m, 2H), 8.35 (m, 1H), 8.74-
8.75 (m, TH).

Example 207:
(R)-3-Chloro-N-(:i-methyI-1 -(3-methyl-1-(1-methyl-6-oxo0-1,6-dihydropyridin-3-yl}-4-ox0-1,3,8-
triazaspirof4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
Og-N
C{) T N>
F5C ~__N
N
N
e
Cl O

59.2 mg, yield: 40%, white solid.

LCMS (ESI): m/z = 582.2 [M+HT".

'H-NMR (400 MHz, CD;0D): & = 0.88-1.06 (m, 6H), 1.56-1.69 (m, 1H), 1.83-1.97 (m, 3H), 2.19-2.21 (m,
1H), 2.97 (s, 3H), 3.57 (s, 3H), 3.65-3.58 (m, 1H), 3.99-4.35 (m, 3H), 4 59-4 63 (m, 2H), 4.80-4.82 (m,
1H), 6.46-6.58 (m, 1H), 7.52-7.66 (m, 2H), 7.92-7.94 (m, 1H), 8.08-8.14 (m, 2H).

Example 208:
(R)-N-(1-Cyclopentyl-2-(3-methyl-1-(1-methyi-6-oxo-1,6-dihydropyridin-3-yl)-4-oxo-1,3.8-
triazaspiro[4.5]decan-8-yl)-2-oxoethyl)-2-fluoro-5-(trifluoromethyl)benzamide

/
Py
F3C i B N \
3
N =
oy
F
53.3 mg, yield: 31%, white solid.
'H-NMR (400 MHz, CD;0D): & = 1.31-1.72 (m, 8H), 1.85-1.91 (m, 4H), 2.35-2.39 (m, 1H), 2.96 (s, 3H),

3.50 (s, 3H), 3.52-3.59 (m, 1H), 3.96-3.99 (m, 1H), 4.19-4.36 (m, 2H), 4.59-4.63 (m, 2H), 4.92-4.95 (m,
1H), 6.46-6.58 (m, 1H), 7.42-7.46 (m, 1H), 7.52-7 67 (m, 2H), 7.87-8.00 (m, 2H).
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Example 209:
2-Fluoro-N-((2R)-1-(1-(4-methoxyphenyl)-2,3-dimethyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

0O /
N
N
F3C N/\[(N\/
H
O
F
(0]
s
5
Representative scheme:
o) o 0 N/
NH, NH
>_‘ N >~\
[ NH 1) CHsCH(OEt)s, HOAC, 170°C N CHal [ N
BocN BocN BocN
2) NaBH,, Methanol, .t NaH, DMF
o
- O O
Example 168-b a b
o ™7
F.C ‘_OH
N /
o COYY v
N o}
— i oy N}‘
HCI, dioxane N Example 28-f ;
——————  CHHN P FaC B oy N
7\ HATU, DIPEA DCM, 1t 0
O A

[

10 Representative general procedure:

tert-Butyl-1-(4-methoxyphenyl)-2-methyl-4-oxo0-1,3,8-triazaspiro[4.5]decane-8-carboxylate

© NH

S

N
BocN

O
To a solution of fert-butyl-4-carbamoyl-4-(4-methoxyphenylamino)piperidine-1-carboxylate (prepared as
described in Example 168-b) (300 mg, 0.85 mmol) in triethyl orthoacetate (5 mL) was added acetic acid
15 (1 drop, cat.). The resulting mixture was heated at 170°C for 30 minutes in a microwave reactor. The
solvent was removed under reduced pressure and the residue was dissolved in methanol (10 mL). To the
resulting solution was added sodium borohydride (50 mg, 0.069 mol) at 0°C. The mixture was stirred for
30 minutes. The solvent was removed under reduced pressure and the residue was diluted with water (10
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mL) and ethyl acetate (10 mL). The organic layer was collected and the agueous layer was extracted with
ethyl acetate (3 x 20 mL). The combined organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with dichloromethane : methanol = 100:1 to afford tert-butyl-1-(4-methoxyphenyl)-2-methyl-4-oxo-
1,3,8-triazaspirof4.5]decane-8-carboxylate as a white solid (120 mg, 38%).

LCMS (ESI): m/z = 376.2 [M+H]".

"H-NMR (300 MHz, CDCls): 8= 1.19 (d, J = 5.3 Hz, 3H), 1.38 (s, 9H), 1.59-1.85 (m, 4H), 3.25-3.27 (m,
1H), 3.80-3.88 (m, 6H), 5.00-5.19 (m, 1H), 6.85 (d, J = 8.9 Hz, 2H), 7.05 (d, J = 8.9 Hz, 2H).

tert-Butyl-1-(4-methoxyphenyl)-2,3-dimethyl-4-oxo0-1,3,8-triazaspiro[4.5]decane-8-carboxylate
/
0 N}\
N

BocN

O
To a solution of tert-butyl-1-(4-methoxyphenyl)-2-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
(120 mg, 0.32 mmol) in N,N-dimethylformamide (10 mL) was added sodium hydride (20 mg, 60% in oll,
0.52 mmol) at 0°C. After stirring for 15 minutes, iodomethane (282 mg, 1.9 mmol) was added. The
resulting mixture was stirred for 15 minutes at room temperature and the reaction was quenched with ice-
water (10 mL). The mixture was extracted with ethyl acetate (3 x 50 mL). The combined organic layers
were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography eluting with ethyl acetate : petroleum ether = 1:1 to afford
tert-butyl-1-(4-methoxyphenyl)-2,3-dimethyl-4-oxo-1,3,8-triazaspiro[4. 5]decane-8-carboxylate as a white
solid (80 mg, 66%).
LCMS (ESI): m/z = 380.2 [M+H]".

1-(4-Methoxyphenyl)-2,3-dimethyl-1,3,8-triazaspiro[4.5]decane-4-one hydrochloride
o} N;\
HCI

(O
A solution of tert-butyl-1-(4-methoxyphenyl)-2, 3-dimethyl-4-oxo-1,3,8-triazaspiro[4.5ldecane-8-
carboxylate (80 mg, 0.2 mmol) in hydrochloric acid in dioxane (6.0 M, 10 mL) was stirred for 30 minutes.
The solvent was removed under reduced pressure to afford 1-(4-methoxyphenyl)-2,3-dimethyl-1,3,8-
triazaspiro[4.5]decane-4-one hydrochloride as a white solid (60 mg, 90%).
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LCMS (ESI): m/z = 290.2 [M+H]".

2-Fluoro-N-((2R)-1-(1-(4-methoxyphenyl)-2,3-dimethyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-

methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

o N>\
F301©HLH/\[$/N p \
F S
/O
To a mixture of 1-(4-methoxyphenyl)-2,3-dimethyl-1,3,8-triazaspiro[4.5]decane-4-one hydrochloride (60
mg, 0.18 mmol) in dichloromethane (5 mL) was added sequentially (R)-2-(2-fluoro-5-
(triftuoromethyl)benzamido)-3-methylbutanocic acid (prepared as described in Example 28-f) (60 mg, 0.19
mmol), 1-[bis(dimethylamino)methylene]-1H-1,2 3-triazolof4,5-b]pyridinium-3-oxide hexafluorophosphate
(HATU) (120 mg, 0.31 mmol) and N,N-diisopropylethylamine (270 mg, 2.0 mmol). The reaction was
stirred for 2 hours before the reaction was quenched by addition of ice-water (10 mL). The mixture was
extracted with ethyl acetate (3 x 10 mL) and the combined organic layers were dried over anhydrous
sodium sulfate and concentrated under reduced pressure. The residue was purified by prep-TLC with
dichloromethane : methanol = 15:1 to afford 2-fluoro-N-((2R)-1-(1-{4-methoxyphenyl)-2,3-dimethyl-4-oxo-
1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-5-{trifluoromethyl)benzamide (6.5 mg, 5.9%).
LCMS (ESI): m/z =579.2 [M+H]".
"H-NMR (400 MHz, CDs0OD): 8 = 0.72-1.01 (m, 6H), 1.18-1.22 (m, 3H), 1.31-1.52 (m, 1H), 1.78-2.22 (m,
4H), 2.93 (s, 3H), 3.68-3.73 (m, 3H), 3.81-3.82 (m, 1H), 3.97-4.38 (m, 2H), 4.79-4.93 (m, 2H), 5.07-5.12
(m, 1H), 6.76-8.45 (m, 8H).

Example 210:
4-({R)-8-((R)-2-(5-Ethyl-2-fluorobenzamido)}-3-methylbutanoyl)-2,3-dimethyl-4-ox0-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoic acid

/
© N
O \E/ N> o
- N
N %
o) \
F N
COOCH
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Representative scheme:

O, O, / 7
3 NH2 Oy N O
1) CHyCH{OEt);, HOAE, 170°C N>‘ CHyl ok N NsOHwater (\ >
BocN BoeN . Bod > BacN. .~
<3 2) NaBH,, Methanot, r.t 4 | NaH, DMF MeOH, reflux W
.

toome ) COOMe
Example 149-b a b

COOH
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; o/
o / SN
| J i (}VN ) \j\ >\ i \_/ \/rNb
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|
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| COCBN CooBn
COOBN
d e f
ol
e} N>H_‘ O§/N>H NH
- S~ R S I B o S
M Q N chiral prep-HPLG 0 YT Ry :
" e N N > N/\n/ N~ + N /\f(N
PA/C, MeOH i H & i 7z H
if { \ ! o]
pZ O 0] ) -
F e F =3 ©
COOH COOH CQoH

9
tert-Butyl-1-(4-(methoxycarbonyl}phenyl)-2-methyl-4-ox0-1,3,8-triazaspiro[4.5]decane-8-
carboxylate

O N ;\
N

BocN

5 COOMe

To a solution of tert-butyl-4-carbamoyl-4-(4-(methoxycarbonyl)phenylamino)piperidine-1-carboxylate
(prepared as described in Example 149-b) (500 mg, 0.00136 mmol) in triethyl orthoacetate (5 mL) was
added acetic acid (1 drop, cat.). The resulting mixture was heated at 170°C for 30 minutes in a microwave
reactor. The solvent was removed under reduced pressure and the residue was dissolved in methanol

10 (10 mL). To the resulting solution was added sodium borohydride (100 mg, 0.0026 mal) at 0°C. The
mixture was stirred for 30 minutes. The solvent was removed under reduced pressure and the residue
was diluted with water (10 mL) and ethyl acetate (10 mL). The organic layer was ccllected and the
aqueous layer was extracted with ethyl acetate (3 x 20 mL). The combined organic layers were dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by silica

15 gel column chromatography eluting with dichloromethane : methanol = 100:1 to afford tert-butyl-1-(4-
(methoxycarbonyl)phenyl)-2-methyl-4-ox0-1 3, 8-triazaspiro[4.5]decane-8-carboxylate as a white solid
(223 mg, 41%).
LCMS (ESI): m/z = 4042 [M+H]"

20
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tert-Butyl-1-(4-{methoxycarbonyl)phenyl)-2,3-dimethyl-4-ox0-1,3,8-triazaspiro[4.5]decane-3-

carboxylate

/
© N

pu
N

BocN

COOMe
To a solution of tert-butyl-1-(4-(methoxycarbonyl)phenyl}-2-methyl-4-oxo-1,3,8-triazaspiro[4. 5]decane-8-
carboxylate (500 mg, 1.23 mmol) in N,N-dimethylformamide (10 mL) was added sodium hydride (52 mg,
60% in oil, 1.46 mmol) at 0°C. After stirring for 15 minutes, iodomethane (0.55 g, 3.87 mmol) was added.
The resulting mixture was stirred for 15 minutes at room temperature and the reaction was gquenched with
ice-water (10 mL). The mixture was extracted with ethyl acetate (3 x 50 mL). The combined organic
layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography eluting with ethyl acetate : petroleum ether = 1:1 to
afford tert-butyl 1-(4-(methoxycarbonyl)phenyl)-2,3-dimethyl-4-oxo-1,3,8-triazaspirc[4.5]decane-8-
carboxylate as a white solid (432 mg, 83%).
LCMS (ESI): m/z = 418.2 [M+H]".

4-(8-(tert-Butoxycarbonyl)-2,3-dimethyl-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid
/
0 N>‘\
N

BocN

COOH
To a solution of fert-butyl-1-(4-(methoxycarbonyl)phenyl)-2, 3-dimethyl-4-oxo-1,3,8-triazaspiro[4.5]decane-
8-carboxylate (430 mg, 1.02 mmol) in methanol (10 mL) was added a 15% aqueous sodium hydroxide
solution (15 mL). The reaction was heated at reflux for 1 hour before cooling to room temperature. The
pH of the resulting solution was adjusted to 1 by addition of 10% aqueous hydrochloric acid solution. The
mixture was filtered and the filter cake was washed with water (10 mL) and then dried under reduced
pressure to afford 4-(8-(tert-butoxycarbonyl}-2,3-dimethyl-4-oxo-1,3,8-triazaspirof4.5}decan-1-yl)benzoic
acid as a white solid (370 mg, 83%).
LCMS (ESI): m/z = 404.1 [M+H]".
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tert-Butyl-1-(4-(benzyloxycarbonyl)phenyl)-2,3-dimethyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-

carboxylate

BocN

\

Ny

COOBn
To a solution of 4-(8-(tert-butoxycarbonyl)-2,3-dimethyl-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoic
acid (370 mg, 0.91 mmol) in N,N-dimethylformamide (10 mL) was added potassium carbonate (490 mg,
3.5 mmol) and benzyl bromide (320 mg, 1.7 mmol). Before the reaction was gquenched by addition of ice-
water (10 mL), the mixture was heated for 2 hours at 50°C. The mixture was extracted with ethyl acetate
(3 x 30 mL). The combined organic layers were dried over anhydrous sodium sulfate and concentrated
under reduced pressure. The residue was purified by silica gel column chromatography eluting with ethyl
acetate : petroleum ether = 1:1 to afford tert-butyi-1-(4-(benzyloxycarbonyl)phenyl)-2,3-dimethyl-4-oxo-
1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (391 mg, 89%).
LCMS (ESI): m/z = 494.2 [M+H]".

Benzyl 4-(2,3-dimethyl-4-oxo0-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate hydrochloride

/
ON-N
R

N
HN

HCI
C0OO0Bn

A solution of tert-butyl-1-(4-(benzyloxycarbonyl)phenyl)-2, 3-dimethyl-4-oxo-1,3,8-triazaspiro[4. 5]decane-
8-carboxylate (391 mg, 0.79 mmol) in hydrochloric acid in dioxane (8.0 M, 20 mL) was stirred for 30
minutes. The precipitate was collected by filtration and dried under reduced pressure to afford benzyl-4-
(2,3-dimethyl-4-ox0-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate hydrochioride as a white solid (312 mg,
92%).
LCMS (ESI): m/z = 384.2 [M+H]".
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Benzyl-4-(8-({R)-2-{5-ethyl-2-fluorobenzamido)-3-methylbutanoyl)-2,3-dimethyl-4-ox0-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoate

0 N/
o Y~ N>‘
b ON 7
F SN
COOBn

To a mixture of benzyl-4-(2,3-dimethyl-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate hydrochloride
(312 mg, 0.73 mmol) in dichioromethane (5 mL) was added sequentially (R)-2-(5-ethyl-2-
fluorobenzamido)-3-methyibutanoic acid (prepared as described in Example 168-i) (195 mg, 0.73 mmol),
(1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexafluoraphosphate
(HATU) (277 mg, 1.10 mmol) and N,N-diisopropylethylamine (230 mg, 1.78 mmol). The resulting mixture
was stirred for 2 hours at room temperature before the reaction was quenched by addition of with ice-
water (5 mL). The mixture was extracted with ethyl acetate (3 * 10 mL) and the combined organic layers
were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was
purified by prep-TLC with dichloromethane : methanol = 15:1 to afford benzyl-4-(8-((R)-2-(5-ethyl-2-
fluorobenzamido)-3-methylbutanoyl)-2,3-dimethyl-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate as a
thick oil (251 mg, crude), which was used directly without further purification.

LCMS (ESI): m/z = 844 2 [M+H]".

(4-(8-((R)-2-(5-Ethyl-2-fluorobenzamido)-3-methylbutanoyl)-2-methyl-4-0x0-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid
o)

NH
0 e
~__N
Y
F

COOH
To a solution of benzyl-4-(8-((R)-2-(5-ethyl-2-fluorobenzamido)-3-methylbutanoyl)-2, 3-dimethyi-4-oxo-
1,3,8-triazaspiro[4.5]decan-1-yl)benzoate (251 mg, crude) in methanol (15 mL) was added 5% palladium
on carbon (50 mg, 50% wet with water). The mixture was stirred under a hydrogen atmosphere for 40
minutes. The catalyst was removed by filtration and the filtrate was concentrated under reduced pressure.
The residue was purified by prep-HPLC (acetonitrile and water, acetonitrile from 20% to 60%) to afford (4-
(8-((R)-2-(5-ethyl-2-fluorobenzamido)-3-methylbutanoyl)-2-methyl-4-oxo-1,3,8-triazaspiro[4. S}ldecan-1-
yh)benzoic acid as a white solid (126 mg, 32% over two steps).
LCMS (ESI): m/z = 553.1 [M+H]".
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4-{(R)-8-((R)-2-(5-Ethyl-2-fluorobenzamido)-3-methylbutanoyl)-2,3-dimethyl-4-o0x0-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoic acid

/
o\/N
o \;/ N>~m
~__N
ﬁ/\”/ 72
O \
F .
COOH

4-((R)-8-((R)-2-(5-Ethyl-2-fluorobenzamido)-3-methylbutanoy!)-2,3-dimethyl-4-oxo0-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid (126 mg) was separated by chiral prep-HPLC (column:
CHIRALPAK* (Daicel) IA (250 mm x 20 mm, 5 pm). Mobile phase = hexane : ethanol (0.2%EDA-0.2%FA)
= 1:1, flow rate: 20 mL/min) to afford as a white solid (31.7 mg, 32%). The conformation was tentatively
assigned.

LCMS (ESI): m/z = 553.1 [M+H]".

Chiral HPLC: (CHIRALPAK*IB (205 mm x 4.6 mm, 5 ym). Mobile phase = hexane : ethanol (0.2% FA-
0.2%DEA) = 1:1, retention time: 6.78 minutes), ee = 96.1%.

"H-NMR (400 MHz, CD;0D): 8 = 1.00-1.13 (m, 6H), 1.17-1.32 (m, 4H), 1.43-1.45 (m, 3H), 1.60-1.85 (m,
2H), 2.23-2.35 (m, 1H), 2.65-2.83 (m, 4H), 3.01 (s, 3H), 3.53-3.59 (m, 1H), 4.00-4.05 (m, 1H), 4.34-4.39
(m, 1H), 4.54-4.71 (m, 1H), 5.40-5.59 (m, 1H), 6.88-7.00 (m, 2H), 7.12-7.19 (m, 1H), 7.35-7.50 (m, 1H),
7.58-7.77 (m, 1H), 7.82-8.01 (m, 2H).

Example 211:
4-((S)-8-({R)-2-(5-Ethyl-2-fluorobenzamido)-3-methylbutanoyl)-2,3-dimethyl-4-0x0-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid
/
© N
o \:/ N e

o _N
m“g
F

COOH
4-((8S)-8-({R)-2-(5-Ethyl-2-fluorobenzamido)-3-methylbutanoyl)-2, 3-dimethyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid (126 mg) was separated by chiral prep-HPLC (column:
CHIRALPAK?* (Daicel) IA (250 mm x 20 mm, 5 um). Mobife phase = hexane : ethanol (0.2%EDA-0.2%FA)
=11, flow rate: 20 mL/min) to afford as a white solid (31.4 mg, 31%). The conformation was tentatively
assigned.

LCMS (ESI): m/z = 553.0 [M+H]".

Chiral HPLC: (CHIRALPAK*IB (205 mm x 4.6 mm, 5 ym). Mobile phase = hexane : ethanol (0.2% FA-
0.2%DEA) = 1:1, retention time: 10.578 minutes, ee = 97%.

"H-NMR (400 MHz, CD;0OD): & = 1.03-1.11 (m, 6H), 1.18-1.33 (m, 4H), 1.46-1.49 (m, 3H), 1.54-1.94 (m,
2H), 2.22-2.65 (m, 4H), 2.99 (s, 3H), 3.06-3.08 (m, 1H), 3.57-3.58 (m, 1H), 4.03-4.10 (m, 1H), 4.37-4.44
(m, 1H), 4.52-4 59 (m, 1H), 5.42-5.59 (m, 1H), 6.92-7.00 (m, 2H), 7.17-7.19 (m, 1H), 7.39-7.42 (m, 1H),

7.58-7.77 (m, 1H), 7.82-8.01 (m, 2H).
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The following 2 compounds were synthesized following the general procedure described above:
Example 212:
4-((R)-8-((R)-2-(2-Fluoro-5-(trifluoromethyli)benzamido)-3-methylbutanoyl)-2,3-dimethyl-4-oxo-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoic acid

OYN/
R SV
FsC ' s ﬁ - 3 N\/' %
“A~p O

COOH
35.6 mg, yield: 23%, white solid.
LCMS (ESI): m/z = 593 [M+H]".
Chiral HPLC: (CHIRALPAK*IB (205 mm x 4.6 mm, 5 pym). Mobile phase = hexane : ethanol (0.2% FA-
0.2%DEA) = 1:1, retention time: 6.31 minutes, ee = 95.1%.
"H-NMR (400 MHz, CD;0D): § = 0.99-1.15 (m, 6H), 1.32-1.45 (m, 4H), 1.63-1.87 (m, 2H), 2.26-2.65 (m,
2H), 2.79-2.81 (m, 1H), 2.99 (s, 3H), 3.54-3.59 (m, 1H), 4.06-4.09 (m, 2H), 4.34-4.55 (m, 1H), 5.41-5.59
(m, 1H), 6.89-6.99 (m, 2H), 7.45-7.59 (m, 1H), 7.83-7.99 (m, 3H), 8.02-8.05 (m, 1H).

Example 213:
4-((S)—8-((R)-2-(2-FIuoro-5-(trifluoromethyl)benzamido)—3-methy|butanoyl)-2,3-dimethyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid
/
© N
o ™7 N> ~

FsC - N
3 H/\[O]/
E

COOH
35.7 mg, yield: 24%, white solid.
LCMS (ESI): m/z = 593.0 [M+H]".
Chiral HPLC: (CHIRALPAK*IB (205 mm x 4.6 mm, 5 ym). Mobile phase = hexane : ethanol (0.2% FA-
0.2%DEA) = 1:1, retention time: 12.7 minutes, ee = 97%.
"H-NMR (400 MHz, CDs0D): & = 1.04-1.16 (m, 6H), 1.32-1.35 (m, 2H), 1.45-1.74 (m, 4H), 1.95-2.10 (m,
1H), 2.24-2.35 (m, 1H), 2.61-2.81 (m, 1H), 3.04 (s, 3H), 3.59-3.67 (m, 1H), 4.02-4.37 (m, 2H), 4.53-4.61
(m, 1H), 5.42-5.53 (m, 1H), 6.92-7.01 (m, 2H), 7.48-7.67 (m, 1H), 7.81-7.88 (m, 3H), 8.01-8.07 (m, 1H).
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Example 214:
{R)-N-{1-(1-(1H-Indazol-5-yl)-3-methyl-4-0x0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-
2-yi)-2-fluoro-5-(trifluoromethyl)benzamide

/
© N

o 7 )
FaC "N \
3
T
F

/

\
HN-—N
5 Representative scheme:
0
CN CN \
Cfy Ofy
BocN P SEM-CI BooN H,0,, NaOH BocN ) HOAG (Gat), 140°C, overnight
\ e —_—
=" NaH, DMF 7 CHzOH, 11, 3h w ) NaBH;. CHyOH
HN-N IN/N N/N
SEM
Example 52-a a b
0 ™~y
o / o / F3C | N N OH

H
Oy N N N
N> 5 N) A0
N NaH, CHsl N HC!, dioxane y
————> BocN o HN Example 28-f
z
—

| DMF, r.t.
HATU, DIPEA, DCM, rt.
j ) HCI
NN N-N HN-N
SEM SEM
c d e
/
RNIY
0~ N>
FsC AN
N T
T
o o]
F =
HN-N

Representative general procedure:

tert-Butyl-4-cyano-4-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-5-ylamino)piperidine-1-
carboxylate
CN

NH
BocN
7
=C
N-N
10 SEM
To a solution of tert-butyl-4-(1H-indazol-5-ylamino)-4-cyanopiperidine-1-carboxylate (prepared as
described in Example 52-a) (1.0 g, 2.92 mmol) in N,N-dimethyiformamide (10 mL) was added sodium
hydride (0.175 g, 60% in oil, 4.39 mmol) at 0°C. After stirring for 15 minutes at 0°C, 2-(trimethyisilyl)
ethoxymethyl chloride (0.54 g, 3.22 mmol) was added. After stirring for 2 hours, the reaction was
15 quenched by addition of ice-water (20 mL). The mixture was extracted with dichloromethane (3 x 20 mL).
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The combined organic layers were washed with brine and dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with dichloromethane : methanol = 100:1 to afford fert-butyl-4-cyano-4-(1-((2-
(trimethylsilylethoxy)methyl)-1H-indazol-5-ylamino)piperidine-1-carboxylate as a white solid (280 mg,
21%).

LCMS (ESI): m/z = 472.2 [M+H]".

'H-NMR (300 MHz, DMSQO-dg): 5 = 0.01-0.02 (m, 9H), 0.8-0.87 (m, 2H), 1.44-1.45 (m, 9H), 1.82-1.87 (m,
2H), 2.29-2.33 (m, 2H), 3.18-3.25 (m, 2H), 3.48-3.57 (m, 2H), 3.78-3.82 (m, 2H), 6.59-6.70 (m, 2H), 5.95
(s, 1H), 6.94-6.98 (m, 2H), 7.51-7.54 (m, 1H), 8.26 (s, 1H).

tert-Butyl-4-carbamoyl-4-(1-((2-(trimethylsilyl)ethoxy)methyi)-1H-indazol-5-ylamino)piperidine-1-
carboxylate

0
NH,

NH
BocN

/
N-N

SEM
To a solution of fert-butyl-4-cyano-4-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-5-ylamino) piperidine-
1-carboxylate (600 mg, 1.73 mmol) in methanol (5 mL) was added an aqueous sodium hydroxide solution
(6.67 mL, 1.0 M). After stirring for 15 minutes, to the resulting solution was added a 30% aqueous
hydrogen peroxide solution (5.07 mL) dropwise. After stirring overnight, the reaction was quenched with
ice-water (50 mL) and the mixture was extracted with ethy! acetate (3 x 50 mL). The combined organic
layers were washed with brine and dried over anhydrous sodium sulfate and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography eluting with dichloromethane :
methanol = 100:1 to afford tert-butyl-4-carbamoyl-4-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-5-
ylamino)piperidine-1-carboxylate as a white solid (600 mg, 80%).
LCMS (ESI): m/z = 490.2 [M+H]".

tert-Butyl-4-oxo0-1-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-5-yl)-1,3,8-
triazaspiro[4.5]decane-8-carboxylate

BocN

/
N-N

SEM
To a solution of tert-butyl-4-carbamoyl-4-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-5-
ylamino)piperidine-1-carboxylate (300 mg, 0.613 mmal) in triethyl orthoformate (2 mL) was added acetic
acid (1 drop, cat.). The resulting mixture was stirred for 30 minutes at 130°C in a microwave reactor. The

solvent was removed under reduced pressure and the residue was dissolved in methanol (10 mL). To the
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solution was added sodium borohydride (100 mg, 2.63 mmol) at 0°C. The resulting mixture was stirred for
30 minutes. The solvent was removed under reduced pressure. The residue was purified by silica gel
column chromatography eluting with dichloromethane : methanol = 100:1 to afford tert-butyl-4-oxo-1-(1-
((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-5-y1)-1,3,8-triazaspiro[4. 5]decane-8-carboxylate as a white
solid (100 mg, 32%).

LCMS (ESI): m/z = 502.2 [M+H]".

tert-Butyl-3-methyl-4-oxo-1-(1-((2-(trimethylsilyl)ethoxy)methyl)-1 H-indazol-5-yI)-1,3,8-

triazaspiro[4.5]decane-8-carboxylate

BocN \

/
N-N

SEM
To a solution of terf-butyl-4-oxo-1-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-5-y1)-1,3,8-
triazaspiro[4.5]decane-8-carboxylate (200 mg, 0.40 mmol) in N,N-dimethylformamide (5 mL) was added
sodium hydride (48 mg, 1.2 mol) at 0°C. After stirring for 15 minutes, iodomethane (283 mg, 2.0 mmol)
was added. After stirring for 1 hour, the reaction was quenched by addition of ice-water (10 mL). The
mixture was extracted with ethyl acetate (3 x 20 mL). The combined organic layers were dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by silica
gel column chromatography eluting with dichloromethane : methanol = 100:1 to afford fert-butyl-3-methyl-
4-0x0-1-(1-((2-(trimethylsily)ethoxy)methyl)-1H-indazol-5-yt)-1,3,8-triazaspiro[4.5]decane-8-carpoxylate
as a white solid (180 mg, 87%).
LCMS (ESI): m/z =516.2 [M+H]".
"H-NMR (300 MHz, CDCls) 8 = 0.01-0.03 (m, 9H), 0.86-0.95 (m, 2H), 1.44 (s, 9H), 1.69-1.74 (m, 2H),
2.12-2.16 (m, 2H), 2.89 (s, 3H), 3.57-3.62 (m, 4H), 3.82-3.94 (m, 2H), 4.68 (s, 2H), 5.27-5.66 (m, 2H),
7.00-7.08 (m, 2H), 7.61-7.64 (m, 1H), 7.88-7.98 (m, 1H).

1-(1H-Indazol-5-yl)-3-methyl-1,3,8-triazaspiro[4.5]decan-4-one hydrochloride

0N
N
HN
HCI /
HN-N

A solution of fert-butyl-3-methyl-4-oxo-1-(1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-5-y1)-1,3,8-
triazaspiro[4.5]decane-8-carboxylate (180 mg, 0.35 mmol) in hydrochloric acid in dioxane (6.0 M, 20 mL)
was stirred for 30 minutes. The precipitate was collected by filtration and dried under reduced pressure to
afford 1-(1H-indazol-5-yi)-3-methyl-1,3 8-triazaspirc[4.5]decan-4-ane hydrachloride as a white solid (115
mg, crude), which was used directly without any further purification.
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LCMS (ESI): m/z = 285.2 [M+H]".

(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-4-0x0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-

2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/
0 N
o0 9
FaC N
rNT
= O
F /
5 HN-N

To a mixture of 1-(1H-indazol-5-yl)-3-methyl-1,3,8-triazaspiro[4.5]decan-4-one hydrochloride (115 mg,
crude) in dichloromethane (10 mL) was added sequentially (R)-2-(2-fluoro-5-(trifluoromethyl)benzamido)-
3-methylbutanoic acid (prepared as described in Example 28-f) (129 mg, 0.34 mmol), 1-
[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU)
10 (198 mg, 0.52 mmol), N,N-diisopropylethylamine (109 mg, 0.85 mmol). The reaction was stirred for 2
hours before quenching with ice-water (10 mL). The mixture was extracted with dichloromethane (3 x 10
mL) and the combined organic layers were dried over anhydrous sodium sulfate and concentrated under
reduced pressure. The residue was purified by prep-TLC with dichloromethane : methanol = 20:1 to
afford (R)-N-(1-(1-(1H-indazol-5-yl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyi-1-oxobutan-
15 2-yl)-2-fluoro-5-(trifluoromethylibenzamide as a white solid (35 mg, 32%).
LCMS (ESI): m/z = 575.2 [M+H]".
'H-NMR (400 MHz, CD;0D): & = 0.85-1.06 (m, 6H), 1.82-2.19 (m, 5H), 3.02 (s, 3H), 3.56-3.66 (m, 1H),
3.94-4.34 (m, 3H), 4.75-4.78 (m, 2H), 4.98-5.01 (m, 1H), 7.17-7.53 (m, 4H), 7.80-7.93 (m, 2H), 8.01-8.21

(m, 1H).
20
The following 2 compounds were synthesized following the general procedure described above:
Example 215:
{R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-
2-yl)-5-ethyl-2-fluorobenzamide
/
O N>
~_
0 : { N
N
O
F
N
25 N-NH

9.5 mg, yield: 10%, white solid.

LCMS (ESI): m/z = 535.0 [M+H]".

"H-NMR (400 MHz, CDCl,): & = 0.94-1.05 (m, 6H), 1.19-1.26 (m, 3H), 1.85-2.11 (m, 5H}, 2.61-2.67 (m,

2H), 3.05 (s, 3H), 3.58-3.63 (m, 1H), 3.98-4.05 (m, 2H), 4.27-4.46 (m, 1H), 4.71-4.76 (m, 2H), 5.10 (s,
30 1H), 7.00-7.12 (m, 2H), 7.28-7.30 {m, 1H), 7.33-7.79 (m, 2H}, 7.94-8.02 (m, 2H).
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Example 216:
(R)-N-(1-(1-(1H-Benzo[d]imidazol-6-y1)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxcbutan-2-yl)-5-ethyl-2-fluorobenzamide

/
Oy N
o 'N>
| B
“_ _N
~X
| HAH/
P> o)
F NH

5 18.8 mg, yield: 16%, white solid.
LCMS (ESI): m/z = 535.0 [M+H]".
"H-NMR (400 MHz, CDzOD): 6 = 1.07-1.11 (m, 6H), 1.17-1.22 (m, 3H), 1.79-1.98 (m, 2H), 2.21-2.31 (m,
1H), 2.44-2.68 (m, 3H), 2.81-2.89 (m, 1H), 3.06-3.07 (m, 3H), 3.52-3.65 (m, 1H), 4.00-4.07 (m, 1H), 4.24-
4.36 (m, 1H), 4.46-4.57 (m, 1H), 4.85-4.87 (m, 2H) 4.93-4.97 (m, 1H), 7.06-9.22 (m, 7H).

10
Example 217:
{R)-3-Methyl-N-(3-methyl-1-0x0-1-(2-0x0-1-phenyl-3-oxa-1,8-diazaspiro[4.5]decan-8-yl)butan-2-
yl)benzamide
o)
o N>t0
SN
@]
15
Scheme:
OH Q
COOH
qo QNHZ OLNH LAH ) ,Ej[NH oo ] cr\[j N\FO
BocN —_— > BacN T oC 0
CHCI3, NaOH @ THF @ CH5CN, r.t. /\
a b c
o 7
‘_OH
Y 0
0 0 =0
HC >=O Example 192-g LN N
N N
dioxane @ HATU, DCM, DIPEA, r.t. o} -
HCl ‘s
d
20

Experimental procedure:
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1-(tert-Butoxycarbonyl)-4-(phenylamino)piperidine-4-carboxylic acid
COOH
NH

NOY

To a solution of aniline (10 g, 107 mmol) in tetrahydrofuran (800 mL) was added sodium hydroxide (22 g,
537 mmol) at 0°C. After stirring for 10 minutes at 0°C, to the resulting solution was added fert-butyl-4-
oxopiperidine-1-carboxylate (42 g, 55 mmol). The resulting suspension was stirred for 20 minutes at 0°C.
To the suspension was added chloroform (64 g, 537 mmol). The reaction was stirred overnight before
guenching with water (100 mL). The resulting mixture was exiracted with ethyl acetate (100 mL). The pH
of the aqueous layer was adjusted to 3 by addition of a 5% aqueous hydrochloric acid solution and
extracted with ethyl acetate (3 x 100 mL). The combined organic layers were dried over anhydrous
sodium sulfate and the solvent was removed under reduced pressure to afford 1-(tert-butoxycarbonyl)-4-
(phenylamino)piperidine-4-carboxylic acid as a yellow solid (18 g, 52%).

LCMS (ESI): m/z = 321.2 [M+H]".

'H-NMR (300 MHz, DMSO-dg): 5 = 1.39 (s, 9H), 1.82-1.95 (m, 4H), 3.16-3.26 (m, 2H), 3.57-3.61 (m, 2H),
6.52-6.56 (m, 3H), 7.02-7.07 (m, 2H).

tert-Butyl-4-(hydroxymethyl)-4-(phenylamino)piperidine-1-carboxylate
OH
NH

- 5y

To a solution of 1-(fert-butoxycarbonyl}-4-(phenylamino)piperidine-4-carboxylic acid (2 g, 6.25 mmal) in
tetrahydrofuran (10 mL) was added lithium aluminum hydride (4 mL, 2.4 M in tetrahydrofuran, 9.6 mmol).
Before quenching by sequential addition of ice-water (4 mL), 15% agueous sodium hydroxide solution (12
mL) and water (4 mL), the reaction was stirred for 2 hours. The resulting mixture was filtered and the
filtrate was concentrated under reduced pressure. The residue was purified by silica gel column
chromatography eluting with ethyl acetate : petroleum ether = 1:3 to afford tert-butyl-4-(hydroxymethyl)-4-
(phenylamino)piperidine-1-carboxylate as a yellow oil (580 mg, 30%).

LCMS (ESI): m/z = 307.1 [M+H]".

tert-Butyl-2-oxo-1-phenyl-3-oxa-1,8-diazaspiro[4.5]decane-8-carboxylate
8
BOCNOQ o

To a solution of fert-butyl-4-(hydroxymethyl)-4-(phenylamino)piperidine-1-carboxylate (250 mg, 0.817
mmol} in acetonitrile (5 mL) was added pyridinium chloride (118 mg, 1.01 mmol) and 1,1~
carbonyldiimidazole (265 mg, 1.63 mmol). Before quenching by addition of ice-water (4 mL), the reaction

was stirred for 2 hours at 70°C. The mixture was exiracted with ethyl acetate (3 x 20 mL). The combined
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arganic layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography eluting with ethyl acetate : petroleum ether =
1:5 to afford the crude product. The crude product was washed with petroleum ether (3 x 5 mL) to afford
tert-butyi-2-oxo-1-phenyl-3-oxa-1,8-diazaspiro[4.5]decane-8-carboxylate as a white solid {170 mg, 62%).
LCMS (ES!): m/z = 333.2 [M+H]".

1-Phenyl-3-oxa-1,8-diazaspiro[4.5]decan-2-one hydrochloride

0
o ‘o
HNJC\J/\O

HCl

A solution of tert-butyl-2-oxo-1-phenyl-3-oxa-1,8-diazaspiro[4.5]decane-8-carboxylate (70 mg, 0.21 mmol}
in hydrochioric acid in dioxane (6.0 M, 10 mL) was stirred for 30 minutes. The precipitate was collected by
filtration and dried. The crude product was used directly without further purification.

LCMS (ESI): m/z = 233.2 [M+H]".

(R)-3-Methyl-N-(3-methyl-1-ox0-1-(2-0x0-1-phenyl-3-oxa-1,8-diazaspirof4.5]decan-8-yl)butan-2-

yh)benzamide

O
o 7 /&O
= N
- N
T

To a suspension of 1-phenyl-3-oxa-1,8-diazaspirof4.5]decan-2-one hydrochloride (45 mg, crude) and (R)-
3-methyl-2-(3-methylbenzamido)butanoic acid (prepared as described in Example 192-g) (65 mg, 0.274
mmol) in dichloromethane (5 mL) was added 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-
b]pyridinium-3-oxide hexafluorophosphate (HATU) (111 mg, 0.316 mmol) and N,N-diisopropylethylamine
(82 mg, 0.633 mmol). The resulting mixture was stirred for 2 hours at room temperature before the
reaction was quenched with ice—water (10 mL}). The mixture was extracted with ethyl acetate (3 x 10 mL)
and the combined organic layers were dried over sodium sulfate and concentrated under reduced
pressure. The residue was purified by prep-TLC with dichloromethane : methanol = 15:1 to afford (R)-3-
methyl-N-(3-methyl-1-oxo-1-(2-ox0-1-phenyl-3-oxa-1,8-diazaspiro[4.5]decan-8-yl}butan-2-yl)benzamide
as a white solid (13 mg, 13% over two steps).

LCMS (ESI): m/z = 450.2 [M+H]". )

"H-NMR (400 MHz, CD;0D): 8 = 0.74-0.96 (m, 6H), 1.11-1.28 (m, 1H), 1.46-1.86 (m, 1H), 1.89-2.30 (m,
3H), 2.37-2.42 (m, 3H), 2.68-2.90 (m, 2H), 3.15-3.31 (M, 1H), 4.35-4.39 (m, 1H), 4.59-4.91 (m, 3H), 6.99-
7.68 (m, 9H).
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Example 218:
(R)-2-Fluoro-N-{3-methyl-1-(3-methyl-1-(4-(oxetan-3-ylamino)phenyl)-4-oxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl}-5-(trifluoromethyl)benzamide

0O /
N
FaC "N \
0]
F
NH
I
5 Scheme:
o) 0, /
oN NH; CH(OER), N>H e CHA RNY
K}NH Hy0j, NaGH NH 1) HOAc (cat), 140°C, yw N e N>
BoeN . BocN BocN BocN
~ CHZOM, r.t., 3h ~ 2) NaBH,, MeOH 7\ DMF, 1t H
o
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N
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Experimental procedure:
tert-Butyl-4-carbamoyl-4-(4-nitrophenylamino)piperidine-1-carboxylate

O8N NH,

NH
BocN

NO,

10  To a solution of terf-butyl-4-cyano-4-(4-nitrophenylamino)piperidine-1-carboxylate (prepared as described
in Example 86-a) (8.0 g, 0.0261 mol) in methanol (100 mL) was added an aqueous sodium hydroxide
solution (100 mL, 1.0 M). After stirring for 15 minutes, a 30% aqueous hydrogen peroxide solution (76
mL) was added dropwise. After stirring overnight, the resulting mixture was filtered. The filter cake was
washed with water (3 x 100 mL) and dried under reduced pressure to afford fert-butyl-4-carbamoyl-4-(4-

15 nitrophenylamino)pliperidine-1-carboxylate as a white solid (5.2 g, 56%).

LCMS (ESI): m/z = 365.2 [M+H]".
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tert-Butyl-1-{(4-nitrophenyl)-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate

© NH

)
N

BocN

NO,
To a solution of fert-butyl-4-carbamoyl-4-(4-nitrophenylamino)piperidine-1-carboxylate (2.0 g, 0.0055 mot)
in triethyl orthoformate (20 mL) was added acetic acid (1 mL, cat.). The resulting mixture was stirred at
14Q°C for 30 minutes in a microwave reactor. The solvent was removed under reduced pressure and the
residue was dissolved in methanol (30 mL). To the resulting solution was added sodium borohydride (0.5
g, 0.0132 mol) at 0°C and the mixture was stirred for 30 minutes. The solvent was removed under
reduced pressure and the residue was treated with water (20 mL) and ethy! acetate (50 mL). The organic
layer was collected and the agueous layer was extracted with ethyl acetate (3 * 10 mL). The combined
organic layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography eluting with dichloromethane : methanol =
100:1 to afford tert-butyl-1-(4-nitrophenyl)-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white
solid (1.2 g, 61%).
LCMS (ESI): m/z = 377.4 [M+H]".

tert-Butyl-3-methyl-1-(4-nitrophenyl)-4-oxo-1,3,8-triazaspiro[4.5]decane-3-carboxylate

/
ON-N

>
N

BocN

NO,
To a solution of tert-butyl-1-(4-nitrophenyl)-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate (1.2 g,
0.00319 mol) in N,N-dimethylformamide (10 mL) was added sodium hydride (320 mg, 60% in oil, 0.00798
mol) at 0°C. After stirring for 15 minutes, iodomethane (2.27 g, 0.01598 mol) was added. The resulting
mixture was stirred for 60 minutes at room temperature and the reaction was quenched with ice-water (10
mL). The mixture was extracted with ethyl acetate (3 x 16 mL). The combined organic layers were dried
over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by
silica gel column chromatography eluting with ethyl acetate : petroleum ether = 1:1 to afford fert-butyl-3-
methyl-1-(4-nitrophenyl)-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a yellow solid (1.0 g, 81%).
LCMS (ESI): m/z = 391.2 [M+H]".
"H-NMR (400 MHz, CDCL): & = 1.55 (s, 9H), 1.67-1.74 (m, 2H), 2.56-2.74 (m, 2H), 3.05 (s, 3H), 3.51-3.65
(m, 2H), 4.06-4.16 (m, 2H), 4.79-4.83 (m, 2H), 6.64-6.67 (m, 2H), 8.11-8.14 (m, ZH).
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tert-Butyl-1-(4-aminophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate

/
Oy-N

)

~

BocN

NH,
To a solution of tert-butyl-3-methyl-1-(4-nitrophenyl)-4-oxo-1,3,8-triazaspirof4.5]decane-8-carboxylate
(500 mg, 1.281 mmol) in ethanol (10 mL) was added Ranay-Ni (0.1 g, 50% in ethanol). After heating to
50°C, hydrazine (1.0 mL) was added dropwise to the resulting suspension. Before removing the Raney-Ni
by filtration, the reaction mixture was stirred at room temperature for 30 minutes. The solvent was

removed under reduced pressure and the residue was used directly without further purification.
LCMS (ESI): m/z = 361.2 [M+H]".

tert-Butyl-3-methyl-1-(4-(oxetan-3-ylamino}phenyl)-4-ox0-1,3,8-triazaspiro[4.5]decane-8-

carboxylate

BocN

NH
uf

To a solution of oxetan-3-one (99 mg, 1.39 mmol) and tert-butyl-1-(4-aminophenyl)-3-methyl-4-0x0-1,3,8-
triazaspiro[4.5]decane-8-carboxylate (100 mg, 0.28 mmol) in 1,2-dichloroethane (30 mL) was added
acetic acid (1 drop) at room temperature. After two hours, to the solution was added sodium
triacetoxyborohydride (294 mg, 1.39 mmal) at room temperature. The mixture was stirred overnight at
room temperature. The reaction was guenched with water (10 mL) and the mixture was extracted with
dichloromethane (3 x 10 mL). The combined organic layers were dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The residue was purified by prep-TLC with dichloromethane :
methanol = 20:1 to afford tert-butyl-3-methyl-1-(4-(oxetan-3-ylamino)phenyl)-4-oxo-1,3,8-
triazaspirol4.5]decane-8-carboxylate as a white solid (50 mg, 42%).

LCMS (ESI): m/z = 416.2 [M+H]".
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3-Methyl-1-(4-(oxetan-3-ylamino)phenyi)-1,3,8-triazaspirof4.5]decan-4-one

HN

To a solution of tert-butyl-3-methyl-1-(4-(oxetan-3-ylamino)phenyl)-4-oxo-1,3,8-friazaspiro[4.5]decane-8-
carboxylate (55 mg, 0.13 mmol} in dichloromethane {2 mL) was added trifluoroacetic acid (1 mL) at room
temperature. The reaction was stirred for 30 minutes at room temperature. The solvent was removed
under reduced pressure and water (5 mL) was added to the residue. The pH of the suspension was
adjusted to 11 by addition of a 10% agueous sodium carbonate solution. The mixture was extracted with
ethyl acetate (3 x 10 mL) and the combined organic layers were dried over anhydrous sodium sulfate and
caoncentrated under reduced pressure to afford 3-methyl-1-(4-(oxetan-3-ylamino)phenyl)-1,3,8-
triazaspiro[4.5]decan-4-one as the crude product (45 mg, crude) which was used directly without further
purification.

(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(4-(oxetan-3-ylamino)phenyl)-4-oxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide
/
° N
o )

FaCo ~__N
N
CIEY
F

P

NH
Ing

To a solution of 3-methyl-1-(4-(oxetan-3-ylamino)phenyl)-1,3,8-triazaspiro[4.5]decan-4-one (45 mg, 0.14
mmol) in dichloromethane (5 mL) was added sequentially (R)-2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-
methylbutanoic acid (prepared as described in Example 28-f) (44 mg, 0.14 mmol), 1-
[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU)
(81 mg, 0.21 mmol) and N,N-diisopropylethylamine (46 mg, 0.36 mmol). The resulting mixture was stirred
for one hour at room temperature before the reaction was quenched with ice-water. The mixture was
extracted with dichloromethane (3 x 10 mL) and the combined organic layers were dried over anhydrous
sodium sulfate and concentrated under reduced pressure. The residue was purified by prep-TLC with
petroleum ether : ethyl acetate = 1:2 to afford {R)-2-fluoro-N-(3-methyl-1-(3-methyl-1-(4-(oxetan-3-
ylamino)phenyl)-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide as
a white solid (11.5 mg, 13% over two steps).

LCMS (ESI): m/z = 6806.2 [M+H]".
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TH-NMR (400 MHz, CDCl }: & = 0.88-1.04 (m, 6H), 1.76-2.15 (m, 5H), 3.01 (s, 3H), 3.55-3.60 (m, 2H),
3.92-4.08 (m, 2H), 4.40-4.43 (m, 1H), 4.55-4.65 (m, 5H), 4.94-5.09 (m, 2H), 6.54-6.63 (m, 2H), 6.85-6.87
(M, 2H), 7.26-7.34 (m, 1H), 7.51-7.60 (m, 1H), 7.76-7.77 (m, 1H), 8.34-8.36 (m, 1H).

5 Example 219:
(R)-2-Fluoro-N-(1-(1-((3-methoxycyclobutyl)methyl})-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-
8-yl}-3-methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

o) /

Scheme:
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10 Example 28-F

Experimental procedure:

(3-(Benzyloxy)cyclobutyl)methanol

Oy oo

OH
To a solution of 3-(benzyloxy)cyclobutanecarboxylic acid (0.5 g, 2.4 mmol) in tetrahydrofuran (10 mL) was
15 added lithium aluminum hydride (2 mL, 2.4 M in tetrahydrofuran) at 0°C dropwise. The reaction was
stirred overnight at room temperature. After quenching with water (0.2 mL), a 15% aqueous sodium
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hydroxide solution (0.6 mL) and water (0.2 mL) were added sequentially. The resulting mixture was
filtered and the filtrate was concentrated under reduced pressure. The residue was purified by silica gel
column chromatography eluting with ethyl acetate : petroleum ether = 1:5 to afford (3-
(benzyloxy)cyclobutyl)methanol as a colorless oil (420 mg, 90%).

'H-NMR (300 MHz, CDCly): d = 1.68-2.48 (m, 5H), 2.62-3.57 (m, 2H), 3.88-4 17 (m, 1H), 4.40 (m, 2H),
7.24-7.33 (m, 5H).

(3-(Benzyloxy)cyclobutyl)methyl-methanesulfonate

7\
\

— o <> |

O—§:O
0

To a solution of (3-(benzyloxy)cyclobutyl)methanol (200 mg, 1.04 mmol) in dichloromethane (10 mL) was
added N,N-diisopropylethylamine (201 mg, 1.56 mmol) and methanesulfonyl chioride (142 mg, 1.25
mmol). The reaction was stirred for 0.5 h at room temperature. Then the reaction was quenched with
water (10 mL) and extracted with ethyl acetate (3 x 10 mL). The combined organic layers were dried over
anhydrous sodium sulfate and concentrated under reduced pressure to afford crude (3-
(benzyloxy)cyclobuty)methyl-methanesulfonate (270 mg, crude), which was used directly without further

purification.

tert-Butyl-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate

/
0 N
=0
NN
Boc”

To a solution of benzyl-3-methyl-2,4-dioxo-1,3 8-triazaspiro[4.5]decane-8-carboxylate (prepared as
described in Example 88-b) (1.5 g, 4.7 mmol) in methanol (50 mL) was added 5% palladium on carbon
(0.2 g). The reaction was stirred overnight at room temperature under a hydregen atmosphere. The
catalyst was removed by filtration and the filtrate was concentrated under reduced pressure. To the
residue was added sequentially dichloromethane (50 mL), triethylamine (0.56 g, 5.6 mmol), di-fert-butyl
dicarbonate (1.2 g, 5.6 mmol). The mixture was stirred for 3 hours before the reaction was quenched with
a cold 5% aqueous hydrochloric acid solution (10 mL). The organic layer was collected and dried over
anhydrous sodium sulfate. The solvent was removed under reduced pressure. To the residue was added
ethyl acetate : petrcleum ether = 1:3 (10 mL) and the mixture was stirred at 0°C for 1 hour. The
precipitate was collected by filtration and dried under reduced pressure to afford tert-butyl-3-methyl-2,4-
dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (1.23 g, 92%).

LCMS (ESI): m/z = 284.2 [M+H]".
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tert-Butyl-1-((3-(benzyloxy)cyclobutyl)methyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-

/
O N
>=0
N N
Boc” ™~ \ﬁ
O

Bn

To a solution of {3-(benzyloxy)cyclobutyl)methyl-methanesulfonate (270 mg, crude) in N,N-

carboxylate

dimethylformamide (5 mlL) was added tert-butyl-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (283 mg, 1.0 mmot) and cesium carbonate (650 mg, 2.0 mmol). Before guenching by addition
of ice-water (20 mL), the mixture was stirred at 80°C overnight. The mixture was extracted with ethyl
acetate (3 x 10 mL). The combined organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by silica gel column chromatography
eluting with ethyl acetate : petroleum ether = 1:5 to afford tert-butyl-1-((3-(benzyloxy)cyclobutyl)methyl)-3-
methyl-2,4-dioxo-1,3,8-triazaspiro}4.5]decane-8-carboxylate as a white solid (280 mg, 63%).

LCMS (ESI): m/z = 458.2 [M+H]".

'H-NMR (300 MHz, CDCls): 6 = 1.46 (s, 9H), 1.54-2.68 (m, 8H), 3.01 (s, 3H), 3.31-3.19 (m, 2H), 4.30-3.40
(m, 6H), 4.41-4.39 (m, 2H), 7.33-7.25 (m, 5H).

tert-Butyl-1-((3-hydroxycyclobutyl)methyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-

o) N/
Kj\F =0
N
Boc’l\| \ﬂ\
OH

To a solution of tert-butyl-1-((3-(benzyloxy)cyclobutyl)methyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro

carboxylate

[4.5]decane-8-carboxylate (290 mg, 0.63 mmol) in methanol (10 mL) was added 5% palladium on carbon
(30 mg, 50% wet with water). The reaction was stirred overnight at room temperature under a hydrogen
atmosphere. The catalyst was removed by filtration and the filtrate was concentrated under reduced
pressure to afford crude tert-butyl-1-((3-hydroxycyctobutyliymethyl)-3-methyi-2,4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate (220 mg, crude), which was used directly without further purification.
LCMS (ESI): m/z = 368.2 [M+H]".

tert-Butyl-1-((3-methoxycyclobutyl)methyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-

o) N/
@T =0
N
Boc/N kO\ P
O

To a solution of tert-butyl-1-({3-hydroxycyclobutyl)methyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro{4.5]

carboxylate

decane-8-carboxylate (220 mg, crude) in N,N-dimethylformamide (5 mL) was added sodium hydride (50
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mg, 1.2 mmol) at room temperature. After stirring for 15 minutes, iodomethane (425 mg, 3.0 mmal) was
added. The resulting mixture was stirred overnight and the reaction was quenched with ice-water (10 mL).
The mixture was extracted with ethyl acetate (3 x 50 mL). The combined organic layers were dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by silica
gel column chromatography eluting with ethyl acetate : petroleum ether = 1:3 to afford fert-Butyl-1-((3-
methoxycyclobutyl)methyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid
(150 mg, crude), which was used directly without further purification.

LCMS (ESI): nm/z = 382.2 [M+H]".

(R)-2-Fluoro-N-(1-(1-((3-methoxycyclobutyl)methyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-
8-yl)-3-methyl-1-oxobutan-2-yl)-5-(triffuoromethyl)benzamide

/
OnoN
o \_/ N/Eo
F.C “__N
o) 0
F \

A solution of tert-butyl-3-methyl-1-(1-methyl-6-oxo-1,6-dihydropyridin-3-y1)-2 4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate (150 mg, crude) in hydrochloric acid in dioxane (6.0 M, 10 mL) was
stirred for 30 minutes. The solvent was removed under reduced pressure. To the residue was added
dichloromethane (5 mL), (R)-2-(2-fluoro-5-(triflucromethyl)benzamido)-3-methylbutancic acid (prepared
as described in Example 28-f) (121 mg, 0.39 mmol), 1-[bis(dimethylamino)methylene]-1H-1,2,3-
triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU) (224 mg, 0.59 mmol} and N,N-
diisopropylethylamine (127 mg, 0.98 mmol). The resulting mixture was stirred for 2 hours at room
temperature before the reaction was quenched with ice—water. The mixture was extracted with ethyl
acetate (3 x 10 mL) and the combined organic layers were dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The residue was purified by prep-TLC with dichloromethane :
methanol = 15:1 to afford (R)-2-fluora-N-(1-(1-((3-methoxycyclobutyl)methyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxcbutan-2-yl)-5-(trifluoromethyl)benzamide as a white solid (65.7
mg, 29.5% over three steps).

LCMS (ESI): m/z =571.2 [M+H]".

"H-NMR (400 MHz, CD;OD): 5 = 0.98-1.23 (m, 6H), 1.51-2.78 (m, 10H), 2.99 (d, J = 2.8 Hz, 3H), 3.09-
3.27 (m, 3H), 3.27-4.10 (m, 6H), 4.29 (t, J = 13.0 Hz, 1H), 4.59 (d, J=11.0 Hz, 1H), 4.99 (d, J=7.1 Hz,
1H), 7.48 (t, J = 9.4 Hz, 1H), 7.84-7.95 (m, 1H), 7.98-8.18 (m, 1H).
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Example 220:
{R)-N-(1-(1-(4-(1H-1,2,4-Triazoi-3-yl)phenyl)-3-methyl-4-o0x0-1,3,8-triazaspiro{4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

o Y
FaC_ “__N
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)
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Representative general procedure:

tert-Butyl-1-(4-(methoxycarbonyl)phenyl)-3-methyl-4-0x0-1,3,8-triazaspiro[4.5]decane-8-

carboxylate

10 COOCH;
To a solution of fert-butyl-1-(4-{methoxycarbonyl)phenyl)-4-oxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (prepared as described in Example 149-¢) (1000 mg, 2.57 mmol} in N,N-dimethylformamide
(10 mL) was added sodium hydride {138 mg, 60% in oil, 3.34 mmol) at 0°C. After stirring for 15 minutes,
iodomethane (550 mg, 3.86 mmol) was added. The resulting mixture was stirred for 15 minutes before

15  the reaction was quenched with ice-water (10 mL). The mixture was extracted with ethyl acetate (3 x 10
mL). The combined organic layers were dried over anhydrous sodium sulfate and concentrated under
reduced pressure and the residue was purified by silica gel column chromatography eluting with ethyl
acetate : petroleum ether = 1:2 to afford tert-butyl-1-(4-(methoxycarbonyl)phenyl)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate as a white solid (1000 mg, 96%).
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LCMS (ESI): m/z = 404.2 [M+HT".

4-(8-(tert-Butoxycarbonyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl) benzoic acid

COOH
To a solution of tert-butyl-1-(4-{methoxycarbonylphenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4. 5jdecane-8-
carboxylate (1000 mg, 0.94 mmol) in methanol (20 mL) was added a 15% aqueous sodium hydroxide
solution (15 mL). The reaction was heated at reflux for 30 minutes before cooling to room temperature.
The pH of the resulting solution was adjusted to 3-4 by addition of 10% aqueous hydrochloric acid
solution. The suspension was filtered. The filter cake was washed with petroleum ether (15 mL) and dried
under reduced pressure to afford 4-(8-(tert-butoxycarbonyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-1-
yl) benzoic acid as a white solid (910 mg, 86%).
LCMS (ESI): m/z = 390.4 [M+H]'.

tert-Butyl-1-(4-carbamoylphenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate

CONH,
To a solution of 4-(8-(tert-butoxycarbonyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl) benzoic acid
(910 mg 2.34 mmol) in dichloromethane (15 mL) was added sequentially ammonium chioride (751 mg,
14.03 mmol), 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolof4,5-b]pyridinium-3-oxide
hexafluorophosphate (HATU) (1,73 g, 3.51 mmol) and N,N-diisopropylethylamine (1.51 g, 11.69 mmol).
The resulting mixture was stirred for 2 hours before the reaction was quenched with ice water (10 mL).
The mixiure was extracted with dichloromethane (3 x 15 mL). The combined organic layers were dried
over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by
silica gel column chromatography eluting with dichloromethane : methano! = 20:1 to afford tert-butyl-1-(4-
carbamoylphenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (850 mg,
94%).
LCMS (ESI): m/z = 3892 [M+H]".
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(E)-tert-Butyl-1-(4-({{dimethylamino)methylene)carbamoyl)phenyl)-3-methyl-4-ox0-1,3,8-
triazaspiro[4.5]decane-8-carboxylate

/
O N>
N N
Boc”
\
T
//\N/
oo N

A solution of fert-butyl-1-(4-carbamoylphenyl)-3-methyl-4-ox0-1,3,8-triazaspiro[4.b]Jdecane-8-carboxylate
(400 mg 1.03 mmol) in N,N-dimethylformamide/N,N-dimethylacetamide (1:1, 10 mL) was stirred at room
temperature overnight. The solvent was removed under reduced pressure and the residue was purified by
silica gel column chromatography eluting with ethy! acetate : petroleum ether = 1.3 to afford (E)-tert-butyl-
1-(4-(((dimethylamino)methylene)carbamoyl)phenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate as a yellow solid (290 mg, 85%).

LCMS (ESI): m/z = 444.3 [M+H]".

tert-Butyl-1-(4-(1H-1,2,4-triazol-3-yl)phenyl)-3-methyl-4-oxo0-1,3,8-triazaspiro[4.5]decane-8-
carboxylate

N7 N
HN—
To a solution of (E)-fert-butyl-1-(4-(({dimethylamino)methylene)carbamoyl)phenyl)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate (290 mg, 0.65 mmol) in ethanol (20 mL) was added hydrazine
hydrate (0.3 mL, 80% in water). The reaction was stirred at room temperature overnight. Then the solvent
was removed under reduced pressure and the residue was purified by silica gel column chromatography
eluting with dichloromethane : methanol = 20:1 to afford fert-butyl-1-(4-(1H-1,2,4-triazol-3-yl)phenyl)-3-
methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a thick oil (210 mg, 77%).
LCMS (ESI): m/z = 413.4 [M+H]".
"H-NMR (400 MHz, CD30D): & = 1.52 (s, 9H), 1.61-1.65 (m, 2H), 2.55-2.73 (m, 2H), 3.01 (m, 3H), 3.48-
3.68 (m, 2H), 3.95-4.21 (M, 2H), 4.65-4.73 (m, 2H), 6.71-6.75 (m, 2H), 7.88-7.89 (m, 2H), 8.13 (s, 1H).
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1-(4-(1H-1,2,4-Triazol-3-yl)phenyl)-3-methyl-1,3,8-triazaspiro[4.5]decan-4-one hydrochloride

/
0 N>
N
HN
HCl
7 "N
N
HN//

A solution of tert-butyl-1-(4-(1H-1,2,4-triazol-3-yl)phenyl)-3-methyl-4-ox0-1,3,8-triazaspirc[4.5]decane-8-
carboxylate (110 mg, 0.26 mmol) in hydrochloric acid in dioxane (6.0 M, 10 mL) was stirred for 30
minutes. The precipitate was collected by fiitration and dried under reduced pressure to afford 1-(4-(1H-
1,2,4-triazol-3-yl)phenyl)-3-methyl-1,3,8-triazaspiro[4. 5]decan-4-one hydrochloride as a white solid (80
mg, 85%).

LCMS (ESI): m/z = 313.4 [M+HT".

(R)-N-(1-(1-{(4-(1H-1,2,4-Triazol-3-yl)phenyl)-3-methyl-4-o0x0-1,3,8-triazaspiro[4.5]decan-8-yI)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/
OgoN
o \_/ N)
F,C N
Y
F
>N
N
HN//

To a suspension of 1-(4-(1H-1,2,4-triazol-3-yl)phenyl)-3-methyl-1,3, 8-triazaspiro[4 .5]decan-4-one
hydrochloride (90 mg, 0.26 mmol} in dichloromethane (5 mL) was added (R)-2-(2-fluoro-5-
(trifluoromethyi)benzamide)-3-methylbutanoic acid (prepared as described in Example 28-f) (82 mg, 0.26
mmol), 1-{bis{dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate
(HATU) (153 mg, 0.40 mmol) and N,N-diisopropylethylamine (104 mg, 0.80 mmol). The resulting mixture
was stirred for 2 hours at room temperature before the reaction was quenched with ice-water (10 mL),
The mixture was extracted with ethyl acetate (3 x 10 mL} and the combined organic layers were dried
over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by
prep-TLC with dichloromethane : methanol = 15:1 to afford (R)-N-(1-(1-(4-(1H-1,2 4-triazol-3-yl)phenyl)-3-
methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-y)-2-fluoro-5-

“(trifluoromethyl)benzamide as a white solid (55 mg, 35%).

LCMS (ESI): m/z = 602.2 [M+H]".

"H-NMR (400 MHz, CDOD): 5 = 1.06-1.20 (m, 6H), 1.76-1.94 (m, 2H), 2.212.32 (m, 1H), 2.64-2.76 (m,
1H), 2.87-3.01 (m, 1H), 3.05 (s, 3H), 3.54-3.58 (m, 1H), 3.99-4.14 (m, 1H), 4.32-4.39 (m, 1H), 4.57-4.60
(M, 1H), 4.85-4.87 (m, 2H), 4.97-4.99 (M, 1H), 6.94-6.97 (m, 2H), 7.44-7.50 (m, 1H), 7.71-7.91 (m, 3H),
8.05-8.06 (m, 1H), 8.81-8.88 (m, 1H).
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Example 221:
(R)-Methyl-4-(8-(2-(2-fluoro-5-(trifiuoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-2, 4-dioxo-
1,3,8-triazaspiro[4.5]decan-1-yl}benzoate

/
© N
o N N>Qo
FaC ~__N

ﬁ/\ﬂ/ 2

0 \
F N

COOCH;,4
5 Representative scheme:
o 7

/ FsC . _OH /
Q N o N/ 3 \CELH/Y o) N
N\FO =0 F o o Y =0
Boc/N\ el HN

N z N
Example 28-f FC N N
: 7y HOS &
dioxane Hol e F .
HATU, DIPEA, DCM

COOCH; COOCH, COQCH;z

Example 223-c a

Representative general procedure:

4-(3-Methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid hydrochloride

/
S N
=0
N
HN
7
\

HCI =

10 COOCH;
A solution of tert-butyl-1-(4-(methoxycarbonyl)phenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (prepared as described in Example 223-¢) (120 mg, 0.28 mmol) in hydrochloric acid in
dioxane (6.0 M, 10 mL) was stirred for 30 minutes. The precipitate was collected by filtration and dried
under reduced pressure to afford 4-(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-y)benzoic acid

15  hydrochloride as a white solid (100 mg, 97%).
LCMS (ESI): m/z = 317.1 [M+H]".

(R)-Methyl-4-(8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-2,4-dioxo-
1,3,8-triazaspiro[4.5]decan-1-yl)benzoate

OnN
0 \:/ N/\QO
e ‘N
N %
o) \
F =
20 COOCH;
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To a solution of 4-(3-methyl-2 4-dioxo-1,3,8-triazaspiro[4. 5jdecan-1-ylbenzoic acid hydrochloride (2) (100
mg, 0.28 mmol} in dichtoromethane (5 mL) was added (R)-2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-
methylbutanoic acid (prepared as described in Example 28-f) (89 mg, 0.28 mmot}, 1-
[bis(dimethylamino)methylenel-1H-1,2,3-triazolo}4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU)
(165 mg, 0.43 mmol) and N,N-diisopropylethylamine (114 mg, 0.86 mmol). The resulting mixture was
stirred for 2 hours at room temperature before the reaction was quenched with ice-water (10 mL). The
mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic layers were dried over
anhydrous sodium suifate and concentrated under reduced pressure. The residue was purified by prep-
HPLC (Gradient: 95% water, 5% acetonitrile, 30-50 min gradient to 25% water, 85% acetonitrile) to afford
(R)-methyt-4-(8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methytbutanoyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoate as a white solid (46.1 mg, 27%).

LCMS (ESI): m/z = 607.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 5 = 0.81-1.00 (m, 6H), 1.71-1.86 (m, 1H), 1.96-2.22 (m, 4H), 3.11 (s, 3H),
3.49-3.53 (m, 1H), 3.91-3.93 (m, 3H), 3.95-3.97 (m, 1H), 4.15-4.26 (m, 1H), 4.43-4.55 (m, 1H), 4.65-4.87
(m, 1H), 7.33-7.42 (m, 3H), 7.77-7.94 (m, 2H), 8.02-8.07 (m, 2H), 8.13-8.30 (m, TH).

The following compound was synthesized following the general procedure described above:

Example 222:
(R)-4-(8-(2-(5-Cyclopropyl-2-fluorobenzamido}-3-methylbutanoyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid

0 /

N
o N>QO
~__N
N
F
COOH

10.6 mg, 48% yield, white solid.
LCMS (ESI): m/z = 564.7 [M+HT".
'H-NMR (400 MHz, CD0D): 3 = 0.64-0.73 (m, 2H), 0.80-0.90 (m, 2H), 0.94-1.05 (m, 6H), 1.64-1.79 (m,
1H), 1.81-1.91 (m, 1H), 1.91-2.02 (m, 1H), 2.05-2.25 (m, 2H), 3.10 (d, 3H), 3.49-3.50 (m, 1H), 3.75 (m,

1H), 3.94-4.30 (m, 2H), 4.39-4.51 (m, 1H), 4.77-4.87 (m, 1H), 6.99-7.14 (m, 1H), 7.19-7.27 (m,1H), 7.29-
7.37 (m, 2H), 7.43 (dd, 1H), 8.08 (dd, 2H).

Example 223:
(R)-4-(8-(2-(2-Fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-2,4-dioxo-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoic acid

/
O N
o N\ =0
= N
FaC “__N
; N
TrH ™
~ F \Q(
COOH
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Representative scheme:
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Representative general procedure:

5 tert-Butyl-4-cyano-4-(4-(methoxycarbonyl)phenylamino)piperidine-1-carboxylate
CN

OLNH
Boc”

COOCH;,
To a solution of methyl-4-aminobenzoate (16.46 g, 0.102 mol) in acetic acid (160 mL) was added fert-
butyl-4-oxopiperidine-1-carboxylate (23.8 g, 0.12 mol). The resulting mixture was cooled to 0°C and
trimethylsilyl cyanide (12.95 g, 0.131 mol) was added. The resulting solution was stirred overnight at room
10  temperature. Saturated agqueous ammonium chioride solution was added (200 mL). After stirring at raom
temperature for 10 minutes, the suspension was filtered. The filter cake was dried under reduced
pressure to afford tert-butyl-4-cyano-4-(4-(methoxycarbonylyphenylamino)piperidine-1-carboxylate as a
white solid (39.1 g, 100%).
LCMS (ESI): m/z = 360.2 [M+H]".
15 'H-NMR (300 MHz, DMSO-dg): 8 = 2.18-2.28 (m, 4H), 2.96-3.25 (m, 4H), 4.25-4.35 (m, 2H), 6.48-6.68
(m, 3H), 7.04-7.18 (m, 2H), 7.40-7.50 (m, 3H), 7.56-7.73 (m, 2H).
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tert-Butyl-1-(4-(methoxycarbonyl)phenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
© NH
=0
N

Boc

COOCH;4
To a solution of tert-butyl-4-cyano-4-(4-(methoxycarbonyl)phenylamino)piperidine-1-carboxylate (6.0 g
16.7 mmol) in dichloromethane (70 mL) was added chlorosulfonyl isocyanate (4.0 g 28.4 mmol) at 0°C.
After stirring for 30 minutes at 0°C, the reaction was quenched with a 5% aqueous hydrochloric acid
solution (20 mL). The solvent was removed under reduced pressure and ethanol (35 mL) was added. The
suspension was stirred 30 minutes at 80°C. The solvent was removed under reduced pressure and the
residue was added to tetrahydrofuran (50 mL) and the pH of the suspension was adjusted to pH 8 by
addition of a 10% aqueous potassium carbonate solution. Then di-fert-buty! dicarbonate (6.20 g, 28.4
mmol) in tetrahydrofuran (50 mL) was added. After stirring overnight, the solvent was removed under
reduced pressure and the residue was purified by silica gel column chromatography eluting with ethyl
acetate : petroleum ether = 10:1 to afford tert-butyl-1-(4-(methoxycarbonyl)phenyl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate as a white solid (4.0 g, 60%).
LCMS (ESI): m/z = 404.4 [M+H]".

tert-Butyl-1-(4-(methoxycarbonyl)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-

/
9 N
)=0
N N
Boc”

COOCH,

carboxylate

To a solution of tert-butyl-1-(4-(methoxycarbonyl)phenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (3.45 g, 8.56 mmol) in N,N-dimethylformamide (40 mL) was added sodium hydride (685 mg,
60% in oil, 17.2 mmol) at 0°C, After stirring for 15 minutes, iodomethane (1.83 g, 12.84 mmol) was added.
The resulting mixiure was stirred for 15 minutes. The reaction was quenched with ice-water (20 mL) and
the mixture was extracted with ethyl acetate (3 x 50 mL). The combined organic layers were dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by silica
gel column chromatography eluting with ethyl acetate : petroleum ether = 1:3 to afford fert-butyl-1-(4-
(methoxycarbonyl)phenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid
(3.0 g, 84%). LCMS (ESI): m/z = 418.2 [M+H]".
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4-(8-(tert-Butoxycarbonyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid

/
0 N
)=0
N N
Boc~

COOH
To a solution of tert-butyl-1-(4-(methoxycarbonyhphenyl)-3-methyl-2 4-dioxo-1.3,8-triazaspiro[4. 5]decane-
8-carboxylate (1300 mg, 3.12 mmol} in methanol (30 mL) was added a 15% agueous sodium hydroxide
solution (15 mL). The reaction was heated at reflux for 30 minutes before cooling to room temperature.
The pH of the resulting solution was adjusted to 3-4 by addition of 10% aqueous hydrochloric acid
solution. The suspension was filtered. The filter cake was washed with petroleum ether and dried under
reduced pressure to afford 4-(8-(fert-butoxycarbonyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-
yl)benzoic acid as a white solid (1150 mg, 892%).
LCMS (ESI): m/z = 404.4 [M+H]".

tert-Butyl-1-(4-({(benzyloxy)carbonyl)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazas piro[4.5]decane-8-

/
O N
=0
N
_N
Boc

COOBn
To a solution of 4-(8-(tert-butoxycarbonyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoic
acid (400 mg, 0.99 mmol) in N,N-dimethylformamide (6 mL) was added potassium carbonate (274

carboxylate

mg,1.99 mmol) and benzyl bromide (177 mg, 1.29 mmol). Before the reaction was quenched by addition
of ice-water (10 mL)}, the resulting suspension was heated for 2 hours at 50°C. The mixture was extracted
with ethyl acetate (3 x 30 mL) and then the combined organic layers were dried over anhydrous sodium
sulfate and concentrated under reduced pressure. The residue was purified by silica gel column
chromatography eluting with ethyl acetate : petroleum ether = 1:2 to afford tert-butyl-1-(4-
((benzyloxy)carbonyl)phenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4. 5]decane-8-carboxylate as a white
solid (500 mg, 91%).

LCMS (ESI): m/z = 493.4 [M+H]".

"H-NMR (300 MHz, DMSO-dg): & = 1.41 (s, 2H), 1.62-1.86 (m, 4H), 3.13 (s, 3H), 3.53-3.68 (m, 2H), 4.03-
413 (m, 2H), 5.41 (s, 2H), 7.26-7.29 (m, 2H), 7.37-7.42 (m, 5H), 8.17-8.19 (m, 2H).
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Benzyl-4-(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate hydrochloride

/
0 N
OT =0
N
HN

HCI COO0OBn

A solution of tert-buty!-1-(4-((benzyloxy)carbonyl)phenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4. 5]decane-
8-carboxylate (120 mg, 0.24 mmol) in hydrochloric acid in dioxane (6.0 M, 10 mL) was stirred for 30
minutes. The precipitate was collected by filtration and dried under reduced pressure to afford benzy! 4-
(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate hydrochloride as a white solid (110 mg,
98%).

LCMS (ESI): m/z = 393.4 [M+H]".

(R)-Benzyl-4-(8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-2,4-dioxo-
1,3,8-triazaspiro[4.5]decan-1-yl)benzoate

/
O8N
o N N\FO
FsC ~__N
N Vi
o \

F SN

COOBN

To a suspension of benzyl 4-(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate hydrochloride
{90 mg, 0.26 mmol) in dichloromethane (5 mL) was added (R)-2-(2-f|uoro-5—(trifluoromethyl)beniamido)—
3-methylbutanoic acid (prepared as described in Example 28-f) (82 mg, 0.26 mmol), 1-
[bis(dimethylamino)methylene]-1H-1,2,3-triazolof4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU)
(153 mg, 0.40 mmol) and N,N-diisopropylethylamine (104 mg, 0.80 mmol). The resulting mixture was
stirred for 2 hours at room temperature before the reaction was quenched with ice-water (10 mL). The
mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic layers were dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by prep-
TLC with ethyl acetate : petroleum ether = 2:1 to afford (R)-benzyl-4-(8-(2-(2-fluoro-5-
(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-2 4-dioxo-1,3 8-triazaspiro[4.5]decan-1-
y)benzoate as a white solid (150 mg, 91%).

LCMS (ESI): nm/z = 393.4 [M+H]".
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(R)-4-(8-(2-(2-Fluoro-5-(triflucromethyl)benzamido)-3-methylbutanoyl)-3-methyl-2,4-dioxo-1,3,8-

triazaspiro[4.5]decan-1-yl)benzoic acid

On N
0 N NFO
F,C “__N
S N
LY ¢
F =
COOH

A suspension of (R)-benzyl-4-(8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-
2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-y)benzoate (150 mg, 0.22 mmol) and 5% palladium on carbon
(10 mg) in methano! (40 mL) was stirred for 30 minutes under a hydrogen atmosphere. The mixture was
filtered and the filter cake was washed with methanot (5 x 10 mL). The filtrate was concentrated under
reduced pressure and the residue was purified by prep-HPLC (Gradient: 95% water, 5% acetonitrile, 30-
50 min gradient to 25% water, 85% acetonitrile) to afford (R)-4-(8-(2-(2-fluoro-5-
(trifluoromethyl)benzamido)-3-methylbutanoyl!)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-
yl)benzoic acid as a white solid (55.5 mg, 61%).

LCMS (ESI): m/z = 593.1 [M+H]"

"H-NMR (400 MHz, CD;0D): 5 = 0.80-1.01 (m, 6H), 1.70-1.86 (m, 1H), 1.88-2.24 (m, 4H), 3.10 (s, 3H),
3.47-3.54 (m, 1H), 3.93-3.99 (m, 1H), 4.204.31 (m, 1H), 4.43-4.59 (m, 1H), 4.83-4.87 (m, 1H), 7.34-7.46
(m, 3H), 7.85-7.88 (m, 2H), 8.00-8.16 (m, 2H).

Example 224:
(R)-N-(1-(1-{4-(2H-Tetrazol-5-yl)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-y[)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/
© N
o N =0
= N
FiC “__N
N %
o) \
F

N
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Representative scheme:
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Representative general procedure:

4-(8-(tert-Butoxycarbonyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid
/
© N
=0
N
_N
oc

5 COOH

To a solution of tert-butyl-1-(4-(methoxycarbonyl)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-
8-carboxylate (prepared as described in Example 223-c) (1300 mg, 3.12 mmol) in methanol (25 mL) was
added a 15% aqueous sodium hydroxide solution (7 mL). The reaction was heated at reflux for 30
minutes before cooling to room temperature. The pH of the resulting solution was adjusted to 3-4 by

10  addition of 10% agueous hydrochloric acid solution. The suspension was filtered. The filter cake was
washed with water (10 mL) and dried under reduced pressure to afford 4-(8-(fert-butoxycarbonyl)-3-
methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl) benzoic acid as a white solid (1150 mg, 92%).
LCMS (ESI): m/z = 404.4 [M+H]".

15 tert-Butyl-1-(4-carbamoylphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
N
=0
N

N

CONH,
To a solution of 4-(8-(tert-butoxycarbonyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5}decan-1-yl)benzoic
acid (1000 mg 2.48 mmol) in N,N-dimethylformamide (15 mL) was added ammonium chloride (1350 mg,
25.31 mmol), 1-[bis{dimethylamino)methylene]-1H-1,2 3-triazolo[4,5-b]pyridinium-3-oxide
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hexafluorophosphate (HATU) (2400 mg, 6.33 mmol) and N,N-diisopropylethylamine (2180 mg, 16.87
mmol). The resulting mixture was stirred at room temperature for 24 hours before the reaction was
guenched with ice water (15 mL). The organic layer were extracted with ethy! acetate (3 x 20 mt). The
combined organic layers were dried over anhydrous sodium sulfate and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography eluting with dichloromethane :
methano! = 20:1 to afford tert-butyl-1-(4-carbamoylphenyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate as a white solid (850 mg, 85%).

LCMS (ESl): m/z = 403.4 [M+H]

tert-Butyl-1-(4-cyanophenyl)-3-methyi-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate

/
= N
=0
N N
Boc”

CN
To a solution of tert-butyl-1-(4-carbamaylphenyl)-3-methyl-2,4-dioxo-1,3, 8-triazaspiro[4.5]decane-8-
carboxylate (850 mg 2.11 mmol) in dichloromethane (20 mL) was added pyridine (1500 mg 18.98 mmoi)
and trifluoroacetic anhydride (2120 mg 10.09 mmol). The resulting mixture was stirred at room
temperature for 3 hours before the reaction was quenched with saturated aqueous sodium carbonate
solution (20 mL). The mixture was extracted with dichloromethane (3 x 15 mL). The combined organic
layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography eluting with ethyl acetate : petroleum ether = 1:1 to
afford tert-butyl-1-(4-cyanophenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a
brown solid (600 mg, 74%).
LCMS (ESI). m/z = 385.4 [M+H]".

tert-Butyl-1-(4-(2H-tetrazol-5-yl)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-

/
0 N
=0
N N
Boc” 7 |

=

carboxylate

NN
HN-N
To a solution of tert-butyl-1-(4-cyanophenyl)-3-methyi-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (50 mg 0.13 mmol) in N,N-dimethylformamide (3 mL), was added sodium azide (51 mg .078
mmol), ammonium chloride (42 mg 0.78 mmol), copper iodide (10 mg, cat.), and the mixture was heated
at reflux for 2 days. After the reaction was guenched witn ice water (10 mL), the mixture was extracted

with ethyl acetate (3 x 15 mL). The combined organic layers were dried over anhydrous sodium sulfate
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and concentrated under reduced pressure. The residue was purified by sitica gel column chromatography
eluting with dichloromethane : methanol = 15:1 to afford tert-butyl-1-(4-(2H-tetrazol-5-yl)phenyl}-3-methyl-
2 4-dioxo-1,3,8-triazaspirc[4.5]decane-8-carboxylate as a thick ail (30 mg, 54%).

LCMS (ESI): m/z = 428.3 [M+H]".

"H-NMR (400 MHz, CD;0D): 8 = 1.38 (s, 9H), 1.76-1.78 (m, 2H), 1.79-1.81 (m, 2H), 2.88 (s, 3H), 3.32-
3.54 (m, 2H), 3.98-4.01 (m, 2H), 7.36-7.38 (m, 2H), 8.17-8.19 (m, 2H).

1-(4-(2H-Tetrazol-5-yl)phenyl)-3-methy|-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride
/
O%/N

O
N
)

HCI

N7 /’/\‘I

HN-N
A solution of fert-butyl-1-(4-(2H-tetrazol-5-yl)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (30 mg, 0.07 mmol) in hydrochloric acid in dioxane (6.0 M, 10 mL) was stirred for 30 minutes.
The mixture was concentrated under reduced pressure to afford 1-(4-(2H-tetrazol-5-yl)phenyl)-3-methyl-
1,3,8-triazaspiro[4.5]decane-2, 4-dione hydrochloride as a white solid (30 mg, crude), which was used
directly without any further purification.

LCMS (ESI): m/z = 328.3 [M+H]".

(R)-N-(1-(1-(4-(2H-Tetrazol-5-yl)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-

methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/
O N
0 \:/ >QO
FaC. N
=N
| H/\”/
= O
F
NN
HN-N

To a suspension of 1-(4-(2H-tetrazol-5-yl)phenyl)-3-methyl-1,3,8-triazaspiro|4.5]decane-2,4-dione
hydrochloride (30 mg, crude) in dichloromethane (5 mL) was added (R)-2-(2-fluoro-5-
(trifluoromethyl)benzamido)-3-methylbutanoic acid (prepared as described in Example 28-f) (22 mg, 0.07
mmol), 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazalo[4,5-b]pyridinium-3-oxide hexafluorophosphate
(HATU) (40 mg, 0.11 mmol) and N,N-diisopropylethylamine (28 mg, 0.21 mmol). The resulting mixture
was stirred for 2 hours at room temperature before the reaction was quenched with ice-water (10 mL).
The mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic layers were dried
over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by
prep-TLC with dichloromethane : methanol = 10:1 to afford (R)-N-(1-(1-(4-(2H-tetrazol-5-yl)phenyl)-3-
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methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-y!)-3-methyl-1-oxobutan-2-yl)-2-fluoro-5-
(trifluoromethyl)benzamide as a white solid (2.7 mg, 9%).

LCMS (ESH: m/z =617.2 [M+H]".

"H-NMR (400 MHz, CD50D): & = 0.78-0.92 (m, 2H), 0.97-1.02 (m, 4H), 1.37-1.41 (m, 1H), 1.75-1.83 (m,
1H), 1.98-2.24 (m, 3H), 3.12 (s, 3H), 3.48-3.55 (m, 2H), 3.94-4.01 (m, 1H), 4.21-4.57 (m, 1H), 4.80-4.84
(m, 1H), 7.22-7.58 (m, 3H), 7.71-8.01 (m, 2H), 8.05-8.20 (m, 2H).

The following 2 compounds were synthesized following the general procedure described above:
Example 225:

(R)-N-(1-(1-(4-(2H-Tetrazol-5-yl)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5] decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethoxy)benzamide

/
ENGY
o " N\FO
F4CO N
Y
F
N
NN

23.6 mg, 19% vyield, white solid.

LCMS (ESI): m/z =633.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 5 = 0.79-1.00 (m, 6H), 1.75-2.25 (m, 5H), 3.11 (s, 3H), 3.45-3.54 (m, 1H),
3.92-4.03 (m, 1H), 4.21-4.31 (m, 1H), 4.44-4.60 (m, 1H}), 4.81-4.87 (m, 1H), 7.14-7.60 (m, 5H), 8.06-8.20
(m, 2H).

Example 226:
(R)-N-(1-(1-(4-(2H-Tetrazol-5-yl)phenyl})-3-methyi-2,4-dioxo-1,3,8-triazaspiro[4.5] decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-(difluoromethoxy}-2-fluorobenzamide

/
SN
F,HCO :
HC N N
o)
F
J~N
N
\N/N
H

22 .4 mg, 20% yield, white solid.

LCMS (ESI): m/z = 615.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 6 = 0.79-1.01 (m, 6H), 1.71-2.17 (m, 5H), 3.11 (s, 3H), 3.47-3.54 (m, 1H),
3.93-4.00 (m, 1H), 4.20-4.55 (m, 2H), 4.81-4.86 (m, 1H), 6.56-6.93 (M, 1H), 7.03-7 57 (m, 5H), 8.06-8.18
(m, 2H).
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Example 227:
(R)-N-(1-(1-(4-(2H-Tetrazol-5-yl)phenyl}-3-methyl-4-ox0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

0 /
N
o )
FsC R N \
’ N 7
H ' \
0]
F S
2
N /[)l
HN-N
5 Representative scheme:
/ N
OyN o. ./
N
di -Bi N )
BOC/N TFAA, pyridine BOC,N N (n-Bu)aSnN; Boc” y HCI, dioxane
DCM, rt. 7z || toluene, reflux .
\ S
CONH; oN N\/ /[/\]
HN-N
Examples 145 or 220 a b
o ™7 fo) /
o. ./  FC “_OH - §’N>
N N
> Y 2 Y Ty
Y E FsC N/\WN
HN Example 28-f H o)
F
HATU, DIPEA, DCM
HCI 7N
N°
) HN-N

Representative general procedure:

tert-Butyl-1-(4-cyanophenyl}-3-methyl-4-oxo0-1,3,8-triazaspiro[4.5]decane-8-carboxylate

CN
10 To a solution of tert-butyl-1-(4-carbamoylphenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (prepared as described in Example 145, or alternatively, as described in Example 220) (320
mg 0.83 mmol) in dichloromethane (50 mL), was added pyridine (652 mg 8.25 mmol), then trifluoroacetic
anhydride (866 mg 4.12 mmol). The resulting mixture was stirred at room temperature for 3 hours before
the reaction was guenched with a saturated aqueous sodium carbonate solution (15 mL). The mixture
15 was extracted with dichloromethane (3 x 15 mL). The combined organic layers were dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by silica
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gel column chromatography eluting with ethyl acetate - petroleumn ether = 1:1 to afford fert-butyl-1-(4-
cyanophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a thick oil (207 mg, 68%).
LCMS (ESI): m/z = 371.4 [M+H]".

tert-Butyl-1-(4-(2H-tetrazol-5-yl)phenyl}-3-methyl-4-ox0-1 ,3,8-triazaspiro[4.5]decane-8-carboxylate

NN

HN-N
To a solution of tert-butyl-1-(4-cyanophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
(90 mg 0.24 mmol) in toluene (10 mL) was added tributyltin azide (243 mg, 0.73 mmol). The mixture was
heated at reflux for 24 hours before the reaction was gquenched with ice water (10 mL). The pH of the
resulting solution was adjusted to 5-6 by addition of 10% aqueous hydrachloric acid solution. The mixture
was extracted with ethyl acetate (3 x 15 mL). The combined organic layers were dried over anhydrous
sodium sulfate and concentrated under reduced pressure. The residue was purified by silica gel column
chromatography eluting with dichloromethane : methanol = 10:1 to afford tert-butyl-1-(4-(2H-tetrazol-5-
yl)phenyl)-3-methyl-4-oxo-1,3,8-triazaspirol4.5]decane-8-carboxylate (70 mg, 70%).
LCMS (ESI): m/z = 414.3 [M+H]".
'H-NMR (400 MHz, CD;0OD): d = 1.54 (s, 9H), 1.65-1.68 (m, 2H), 2.61-2.74 (m, 2H), 3.04 (s, 3H), 3.53-
3.73 (m, 2H), 4.04-4.20 (m, 2H), 4.69-4.75 (m, 2H), 6.73-6.76 (m, 2H), 7.95-7.98 (m, 2H).

1-(4-(2H-Tetrazol-5-yl)phenyl)-3-methyl-1,3,8-triazaspiro[4.5]decan-4-one hydrochloride

/
0] N>
N
HN
HCI
N\/ /I/\I
HN-N

A solution of tert-butyl-1-(4-(2H-tetrazol-5-yl)phenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (70 mg, 0.17 mmol) in hydrochloric acid in dioxane (6.0 M, 10 mL) was stirred for 30 minutes.
The precipitate was collected by filtration and dried under reduced pressure to afford 1-(4-(2H-tetrazol-5-
yl)phenyl)-3-methyl-1,3,8-triazaspiro[4.5]decan-4-one hydrochloride as a white solid (58 mg, 98%).
LCMS (ESI): m/z = 314.3 [M+H]".
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(R)-N-(1-(1-(4-(2H-Tetrazol-5-yl)phenyl)-3-methyl-4-oxo0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

/
Oy

~
o L

F,C N/T\H/N
N 4
oo L)
P

N

HN-N
To a suspension of 1-(4-(2H-tetrazol-5-yl)phenyl)-3-methyl-1,3,8-triazaspiro[4.5]decan-4-one
hydrochloride (58 mg, 0.16 mmoi) in dichloromethane (5 mL) was added (R)-2-(2-fluoro-5-
(trifluoromethyl)benzamido)-3-methylbutanoic acid (prepared as described in Example 28-f) (63 mg, 0.20
mmol), 1-[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide-hexafluorophosphate
(HATU) (97 mg, 0.25 mmol) and N,N-diisopropylethylamine (67 mg, 0.51 mmol). The resulting mixture
was stirred for 2 hours at room temperature before the reaction was quenched with ice-water (10 mL).
The mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic layers were dried
over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by
prep-TLC with dichloromethane : methanol = 10:1 to afford (R)-N-(1-(1-(4-(2H-tetrazol-5-yl)phenyl)-3-
methyl-4-oxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-2-fluoro-5-
(trifluoromethyl)benzamide as a white solid (10.5 mg, 11%).
LCMS (ESI): m/z = 603.2 [M+H]".
"H-NMR (400 MHz, CD,0D): 5 = 1.06-1.33 (m, 6H), 1.73-1.98 (m, 2H), 2.17-2.37 (m, 1H), 2.70-2.81 (m,
1H), 2.90-2.99 (m, 1H), 3.09-3.15 (m, 1H), 3.06 (s, 3H), 3.46-3.65 (m, 1H), 4.02-4.07 (m, 1H), 4.29-4.39
(m, 1H), 4.52-4.64 (m, 1H), 4.99-5.01 (m, 2H), 6.91-6.93 (m, 2H), 7.45-7.50 (m, 1H), 7.68-7.78 (m, 2H),
7.90-8.07 (m, 2H).

Example 228:
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)picolinamide

0

N
1o ~o7 #O
N : N N
~ N
| H/\ﬂ/ 7 \
P 0] .
2\
N/NH
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Representative scheme:

~ o / o/
N
OH
/\!( \/ N>:o ~ ]/\ N\/:O
,Cbz Boc.. HCl/dioxane, r.t., 30 min H N
; N/\ﬂ/ HZN/\H/
HATU, DIPEA, hol | O
DCM, r.t, 2h
HCI XN {
N""cpz NNy,
Example 52-e a b

O /
N N
[\) OH o S [ N)QO o v I N\/:o
e H 3
NN N. H,,Pd/C MeOH .t 1h Na N/\[]/N
| H g i \ H 7
HATU, DIPEA, = & o g
DCM. r.t., Zh
N X -NH

Representative general procedure:
(R)-Benzyl-5-(8-(2-(tert-butoxycarbonylamino)-3-methylbutanoyl)-3-methyi-2,4-dioxo-1,3,8-
5  triazaspiro[4.5]decan-1-yl}-1H-indazole-1-carboxylate

/
ONnN
~ >:o
N/}l/
\N/N

“Chz
To a suspension of benzyl-5-(3-methy!-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)-1H-indazole-1-
carboxylate hydrochloride (prepared as described in Example 52-e) (2.80 g, crude) in dichloromethane
(100 mL) was added sequentially (R)-2-(tert-butoxycarbonylamino)-3-methyibutanoic acid (1.54 g, 7.10
10 mmol), 1-bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate
(HATU) (3.68 g, 8.70 mmol) and N,N-diisopropylethylamine (2.09 g, 16.16 mmol). The resulting mixture
was stirred for 2 hours at room temperature before the reaction was quenched with ice-water. The
mixture was extracted with dichloromethane (3 x 50 mL) and the combined organic iayers were dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by silica
15 gel column chromatography eluting with ethyl acetate : petroleum ether = 1:1 to afford (R)-benzyl-5-(8-(2-
(tert-butoxycarbonylaminc)-3-methylbutanoyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)-1H-
indazole-1-carboxylate as a white solid (2.20 g, 54%).
LCMS (ESI): m/z = 855.2 [M+Na]".
'H-NMR (300 MHz, CDCls): 8 = 0.59-1.35 (m, 15H), 1.67-2.13 (m, 5H), 3.08 (s, 3H), 3.34-3.46 (m, 1H),
20  3.80-3.88 (m, 1H), 4.09-4.14 (m, 2H), 4.69-4.51 (m, 1H), 5.55 (s, 2H), 6.43-6.62 (m, 1H), 7.38-7.42 (m
4H), 7.54-7.59 (m, 2H), 7.69-7.79 (m, 1H), 8.18-8.31 (m, 2H).
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(R)-Benzyl-5-(8-(2-amino-3-methylbutanoyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl}-
1H-indazole-1-carboxylate hydrochloride

O
7 =0
0]
HCI

A solution of (R)-benzyi-5-(8-(2-(tert-butoxycarbonylaminec)-3-methylbutanoyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-1-yl)-1H-indazole-1-carboxylate (2.20 mg, 3.48 mmol) in hydrochloric acid in
dioxane (6.0 M, 10 mL) was stirred for 30 minutes. The precipitate was collected by filtration and dried
under reduced pressure to afford (R)-benzyl-5-(8-(2-amino-3-methyibutanoyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-1-yl)-1H-indazole-1-carboxylate hydrochloride as a white solid (2.00 g, crude),
which was used directly without any further purification.

LCMS (ESI): m/z = 533.2 [M+H]"

(R)-Benzyl-5-(3-methyl-8-(3-methyl-2-(picolinamido)butanoyl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-1-yl)-1H-indazole-1-carboxylate

/
OxN
O\:/ N/\:O
oane
P HO
NS
NN

To a mixture of (R)-benzyl-5-(8-{2-amino-3-methylbutanoyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-1-yl)-1H-indazole-1-carboxylate hydrochloride (100 mg, crude) in dichloromethane
(10 mL) was added sequentially picolinic acid (23 mg, 0.19 mmol), 1-[bis{dimethylamino)methylene]-1H-
1,2, 3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate (HATU) (106 g, 0.28 mmol) and N,N-
diisopropylethylamine (61 g, 0.47 mmol). The resulting mixture was stirred for 2 hours at room
temperature before the reaction was quenched with ice-water. The mixture was extracted with
dichloromethane (3 x 10 mL) and the combined organic layers were dried over anhydrous sodium sulfate
and concentrated under reduced pressure. The residue was purified by prep-TLC with dichloromethane :
methanol = 15:1 to afford (R)-benzyl-5-(3-meathyl-8-(3-methyl-2-(picolinamido)butanayl)-2,4-dioxo-1,3,8-
triazaspiro[4 5]decan-1-yl)-1H-indazole-1-carboxylate as a thick oil (100 mg, 83%).

LCMS (ESI): m/z =538.1 [M+H]".
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{R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)picolinamide

/
OnN
O\:/ /&o
N\/LL "N
YT
= (@]
T
" -NH

A mixture of (R)-benzyl-5-{3-methyl-8-(3-methyl-2-(picolinamido}butanoyl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-1-yl)- 1H-indazole-1-carboxylate {100 mg, 0.16 mmol) and 5% palladium on carbon
(50 mg) in methanol (10 mL) was stirred for 1 hour under a hydrogen atmosphere. The mixture was
filtered and the filier cake was washed with methanol (5 x 10 mL). The filtrate was concentrated under
reduced pressure and the residue was purified by prep-HPLC (Gradient: 95% water, 5% acetonitrile, 30-
50 min gradient to 25% water, 85% acetonitrile) to afford (R)-N-(1-(1-(1H-indazol-5-yl)-3-methyl-2 4-
dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)picolinamide as a white solid (27.6 mg,
29%).

LCMS (ESD: m/z = 504.2 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 0.70-0.94 (m, 6H), 1.71-2.24 (m, 5H), 3.10 (s, 3H), 3.47-3.53 (m, 1H),
3.90-3.98 (m, 1H), 4.13-4.25 (m, 1H), 4.39-4.51 (m, 1H), 4.80-4.82 (m, 1H), 7.12-7.28 (m, 1H), 7.45-8.15
(m, 6H), 8.45-8.62 (m, 1H).

The following 8 compounds were synthesized following the procedure described above:

Example 229:
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)nicotinamide

/
O8N
O\__/ N\/:o
N
NN
CHJ\H/\[(
P> 0
- NH

59.8 mg, vield: 63%, white solid.

LCMS (ESI): m/z = 504 2 [M+H]"

"H-NMR (400 MHz, CD;0D): 5 = 0.63-1.02 (m, 6H), 1.06-1.22 (m, 1H), 1.92-2.28 (m, 4H), 3.11 (s, 3H),
3.47-3.52 (m, 1H), 3.91-3.99 (m, 1H), 4.22-4.51 (m, 2H), 4.69-4.80 (m, 1H), 7.17-7.29 (m, 1H), 7.52-7.78
(m, 3H), 8.05-8.15 (m, 2H), 8.60-9.10 {m, 3H).

207



10

15

20

25

WO 2015/154023 PCT/US2015/024338

Example 230:
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)cyclohexanecarboxamide

33.8 mg, yield: 36%, white solid.

LCMS (ESI): m/z = 509.2 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 0.56-0.89 (m, 6H), 1.31-1.41 (m, 7H), 1.54-1.79 (m, 5H), 1.95-2.27 (m,
4H), 3.10 (s, 3H), 3.43-3.54 (m, 1H), 3.86-3.92 (m, 1H), 4.08-4.53 (m, 3H), 7.19-7.26 (m, 1H), 7.62-7.74
(m, 2H), 8.10-8.18 (m, 1H).

Example 231:
(R)-N-(1-(1-(1H-Indazol-5-y1)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)isonicotinamide

/
O N
0 ~o \FO
: N
‘N
x
| N
N__= 0
- NH

29.8 mg, yield: 31%, yellow solid.

LCMS (ES!): m/z = 504.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 8 = 0.63-0.98 (m, 6H), 1.72-2.24 (m, 5H), 3.11 (s, 3H), 3.46-3.53 (m, 1H),
3.91-3.97 (m, 1H), 4.22-4.52 (m, 2H), 4.71-4.77 (m, 1H), 7.18-7.29 (m, 1H), 7.53-8.14 (m, 5H), 8.66-8.82
(m, 2H).

Example 232:
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)pivalamide

/
Oy-N
o S =0
: N
~_N
%u“n/
e
-NH

33.8 mg, yield: 35%, white solid.

LCMS (ESI): m/z = 483.2 [M+H]".
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TH-NMR (400 MHz, CDsOD): 5 = 0.57-0.75 (m, 1H), 0.85-0.88 (m, 10H), 1.18-1.33 (m, 4H), 1.71-2.21 (m,
5H), 3.10 (s, 3H), 3.43-3.49 (m, 1H), 3.80-3.92 (m, 1H), 4.07-4.50 (m, 2H), 4.56-4.59 (m, 1H), 7.09-7.28
(m, 1H), 7.61-7.77 (m, 2H), 8.11-8.14 (m, 1H).

Example 233:
(R)-N-(1-(1-(1H-Indazol-5-yI)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yi)benzamide

o) N/

O\\:/ N\FO
‘N
QAHW
o)

N-NH

63.6 mg, yield: 67%, white solid.

LCMS (ESI): m/z =503.2 [M+H]".

'H-NMR (400 MHz, CD;0D): d = 0.61-0.99 (m, 8H), 1.73-2.17 (m, 5H), 3.10 (s, 3H), 3.46-3.52 (m, 1H),
3.90-3.97 (m, 1H), 4.22-4.53 (m, 2H), 4.72-4.74 (m, 1H), 7.13-7.81 (m, 8H), 8.03-8.15 (m, 1H).

Example 234:
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl}thiazole-2-carboxamide

o) N/

0 N><o
SW)LN: N
YWY

\N/NH

31.5 mg, yield: 35%, white solid.

. LCMS (ESI): m/z = 510.2 [M+HT".

TH-NMR (400 MHz, CD;0D): & = 0.69-0.98 (m, 6H), 1.70-2.23 (m, 5H), 3.10 (s, 3H), 3.46-3.53 (m, 1H),
3.91-3.98 (m, 1H), 4.12-4.24 (m, 1H), 4.39-4.51 (m, 1H), 4.73-4.78 (m, 1H), 7.14-7.29 (m, 1H), 7.49-7.51
(m, 1H), 7.64-7.67 (m, 1H), 7.76-7.81 (m, 2H), 7.86-7.96 (m, 1H), 8.06-8.15 (m, 1H).
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Example 235:
(R)-N-(1-{1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-

oxobutan-2-yl)-4-(trifiuoromethyl)thiazole-2-carboxamide

¥
ENGY
s A N N
S\/H N
N 0
Fal
W-NH

30.5 mg, yield: 34%, white solid.

LCMS (ESI): m/z = 578.1 [M+H]".

"H-NMR (400 MHz, CD;0D): 6 = 0.69-0.98 (m, 6H), 1.72-2.10 (m, 5H), 3.10 (s, 3H), 3.47-3.53 (m, 1H),
3.89-3.98 (m, 1H), 4.13-4.26 (m, 1H), 4.40-4.52 (m, 1H), 4.73-4.79 (m, 1H), 7.17-7.29 (m, 1H), 7.54-7.77
(m, 2H), 8.06-8.15 (m, 1H), 8.34-8.53 (m, 2H).

Example 236:
(R)-N-(1-(1-(1H-Indazol-5-y])-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-N-methyl-5-(trifluoromethyl)benzamide

/
OgN
N N}:o
F “_ N
3C ri\j
- o)
\N,NH

66.1 mg, yield: 67%, white solid.

LCMS (ESI): m/z = 603.2 [M+H]".

"H-NMR (400 MHz, CD;0D): 5 = 0.57-0.95 (m, 6H), 1.62-1.93 (m, 2H), 2.05-2.40 (m, 3H), 2.50 (s, 2H),
2.80 (s, 1H), 3.11 (s, 3H), 3.49-3.55 (m, 1H), 3.89-3.95 (m, 1H), 4.30-4.55 (m, 2H), 5.11-5.25 (m, 1H),
6.96-8.15 (m, 7H).

Example 237:
(R)-4-(3~(2-(Dimethylamino)ethyl)-8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-

2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid trifluoroacetic acid salt

N
N
-
ONN
0 )=0
H N
FiC " __N
[sas
F
TEA OH
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Representative scheme:

0 NH

e

N 1

Br/\/Br

Boc” - .
NaH, BMF
OH

o

Example 223-b

o ™y~

o OH
N
SR
P

F3C

Example 28-f

HATU, DIFEA, DCM

Br
0 ~
'
(\}N © dimethylaming

_N 3=
q EtOH, It
o OMe

a

Representative general procedure:

\

Q.

N
C{%#O

N N
Boc” @
o]
b

NaOH, MeOH

N"
OMe

PCT/US2015/024338

HCI, dioxane }’N

tert-Butyl-3-(2-bromoethyl)-1-{(4-(methoxycarbonyl)phenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-

5 8-carboxylate

Br

o) Nf'J
g >:o
N
Boc/N

4
o O

To a solution of tert-butyl-1-(4-(methoxycarbonyl)phenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (prepared as described in Example 223-b) (600 mg, 1.49 mmol) in N,N-dimethylformamide
(10 mL) was added sodium hydride (90 mg, 60% in ail, 2.23 mmol) at 0°C. After stirring for 15 minutes,

10 1,2-dibromoethane (2800 mg, 14.88 mmol} was added. The resulting mixture was stirred overnight before

the reaction was quenched with ice-water (10 mL). The mixture was extracted with ethyl acetate (3 x 15

mL). The combined organic layers were dried over anhydrous sodium sulfate and concentrated under

reduced pressure. The residue was purified by silica gel column chromatography eluting with ethyl
acetate : petroleum ether = 1:2 to afford tert-butyl-3-(2-bromoethyl)-1-(4-(methoxycarbonyl)phenyl)-2,4-

15  dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (480 mg, 85%).

LCMS (ESI): m/z = 510.1 [M+H]".

20
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tert-Butyl-3-(2-(dimethylamino)ethyl)-1-(4-(methoxycarbony!)phenyl)-2,4-dioxo-1,3,8-

triazaspiro[4.5]decane-8-carboxylate

\
N—

o) Nf'J
(fr >=0
N N
Boc”

O

-~

@]
To a solution of tert-butyl-3-(2-bromoethyl)-1-(4-(methoxycarbonyl)phenyl)-2 4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate (480 mg, 0.94 mmol) in ethanol (20 mL) was added a 40% aqueous
dimethylamine solution (10 mL) and the reaction was stirred overnight. The solvent was removed under
reduced pressure and the residue was purified by silica gel column chromatography eluting with
dichloromethane : methanol = 20:1 to afford fert-butyl-3-(2-(dimethylamino)ethyl)-1-(4-
(methoxycarbonyl)phenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a thick oil (310 mg,
67%).
LCMS (ESI): m/z = 475.5 [M+H]".
"H-NMR (400 MHz, CDCl3): & = 1.36 (s, 9H), 1.39-1.45 (m, 2H), 1.65-1.92 (m, 4H), 2.31 (s, 6H), 2.63-2.71
{m, 2H), 3.40-3.58 (m, 2H), 3.88 (s, 3H), 3.90-4.11 (m, 2H), 7.25-7.27 (m, 2H), 8.06-8.08 (m, 2H).

Methyl-4-(3-(2-(dimethylamino)ethyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate
hydrochloride

HCI

-
o O

A solution of tert-butyl-3-(2-(dimethylamino)ethyl)-1-(4-(methoxycarbonylyphenyl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate (310 mg, 0.65 mmol) in hydrochloric acid in dioxane (6.0 M, 10 mL)
was stirred for 30 minutes. The precipitate was collected by filtration and dried under reduced pressure to
afford methyl-4-(3-(2-(dimethylamino)ethyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate
hydrochloride as a white solid (300 mg, crude), which was used directly without any further purification.
LCMS (ESI): m/z = 313.4 [M+H]".
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(R)-Methyl-4-(3-(2-(dimethylamino)ethyl)-8-(2-(2-fluoro-5-(triffuoromethyl)benzamido)-3-
methylbutanoyl)-2.4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate

\
N’l
o NH
o >:O
FaC “__N
3 ”/\n/
o)
F
o

0
To a mixture of methyl-4-(3-(2-(dimethylamino)ethyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate
hydrochloride (300 mg, crude) in dichloromethane (10 mL) was added (R)-2-(2-fluoro-5-
(trifluoromethyl)benzamido)-3-methylbutanoic acid (prepared as described in Example 28-f) (201 mg,
0.65 mmoal), 1-[bis(dimethylamino)methylene]-1H-1,2, 3-triazolo[4,5-b]pyridinium-3-oxide
hexafluorophosphate (HATU) (372 mg, 0.98 mmol) and N,N-diisopropylethylamine (295 mg, 2.28 mmol).
The resulting mixture was stirred for 2 hours at room temperature before the reaction was gquenched with
ice-water (10 mL). The mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic
layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue
was purified by prep-TLC with dichloromethane : methanol = 10:1 to afford (R)-methyl-4-(3-(2-
(dimethylamino)ethyl)-8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-2 4-dioxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoate as a white solid (390 mg, 93%).
LCMS (ESI): m/z = 313.4 [M+H]".

(R)-4-(3-(2-(Dimethylamino)ethyl)-8-(2-(2-fluoro-5-(trifluoromethyl}benzamido)-3-methylbutanoyl)-
2,4-dioxo-1,3,8-triazaspirof4.5]decan-1-yl)benzoic acid trifluoroacetic acid salt

\
N,—»
0 N/'J
o \:/ /\:o
F4C “~__N
LYY
o)
F
TFA oH

@)
To a solution of (R)-methyl-4-(3-(2-(dimethylamino)ethyl)-8-(2-(2-fluoro-5-(triflucromethyl) benzamido)-3-
methylbutanoyl)-2,4-dioxo-1,3,8-triazaspirc[4.5]decan-1-yl)benzoate (390 mg, 0.59 mmol) in methanol (20
mL) was added a 15% aqueous sodium hydroxide solution (15 mL). The reaction was heated at reflux for
5 minutes before cooling to room temperature. The pH of the resulting solution was adjusted to 5-6 by
addition of 10% aqueous hydrochloric acid. The solvent was removed under reduced pressure. To the
residue was added Methanol (50 mL), the resulting solid was removed by filtration. The filtrate
concentrated under reduced pressure and the residue was purified by prep-HPLC (Gradient: 95% water,
5% acetonitrile, 30-50 min gradient to 25% water, 85% acetonifrile) to afford (R)-4-(3-(2-
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(dimethytamino)ethyh)-8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyt)-2,4-dioxo-1,3,8-

triazaspiro[4.5]decan-1-y)benzoic acid trifluoroacetic acid salt as a white solid (16.6 mg, 5%).

LCMS (ES}): m/z = 650.2 [M+H]".

'H-NMR (400 MHz, CD;OD): 5 = 0.79-1.03 (m, 6H), 1.71-2.34 (m, 5H), 3.04 (s, 8H), 3.47-3.54 (m, 3H),
5  3.87-4.05(m, 3H), 4.20-4.37 (m, 1H), 4.41-4.60 (m, 1H), 4.82-4.86 (m, 1H), 7.36-7.48 (m, 3H), 7.85-8.10

(m, 4H).

Example 238:
(R)-4-(3-(2-(Dimethylamino)ethyl)-8-(2-(2-fluoro-5-(trifluoromethyl) benzamido)-3-methylbutanoyl)-
10  4-oxo0-1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid trifluoroacetic acid salt

o
FaC “__N
3 N
£ 0
TFA
o/\OH
Representative scheme:
Br N

o}

NH

(ji/> ° N/’J o N/"/ °
N B ~p

N Br i N> ﬁ &> HCI, dioxane
Boc Vi y — N N T N
-~ _N HN
- NaHDMF, rt.  B°° EoH,rt Boc” 7
o OMe HCI
OMe 2~0OMe OMe
0
b

Example 149-c a

| T
FoC N FiC Y
- IS
Example 28-f l ”/\n/ ) | = m/}f
e 0 LiOH, THF _ (o]
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Representative general procedure:

tert-Butyl-3-(2-bromoethyl)-1-(4-(methoxycarbonyl)phenyl)-4-ox0-1,3,8-triazaspiro[4.5]decane-8-

carboxylate

Br
0O /’j
N
>
N N
Boc”
v
o O

To a solution of tert-butyl-1-(4-(methoxycarbonyl)phenyl)-4-oxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (prepared as described in Example 149-c) (600 mg, 1.54 mmol) in N,N-dimethyiformamide
(10 mL) was added sodium hydride (93 mg, 60% in oil, 2.31 mmol) at 0°C. After stirring for 15 minutes,
1,2-dibromoethane (2900 mg, 15.43 mmol) was added. The resulting mixture was stirred overnight before
the reaction was quenched with ice-water (10 mL). The mixture was extracted with ethyl acetate (3 x 15
mL). The combined organic layers were dried over anhydrous sodium sulfate and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography eluting with ethyl
acetate : petroleum ether = 1:1 to afford fert-butyl-3-(2-bromoethyl)-1-(4-(methoxycarbonyl)phenyl)-4-oxo-
1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (540 mg, 70%).

LCMS (ESI): m/z = 496.1 [M+H]".
tert-Butyl-3-(2-(dimethylaminao)ethyl}-1-(4-(methoxycarbonyl)phenyl)-4-oxo-1,3,8~
triazaspiro[4.5]decane-8-carboxylate

AN
N,——
0 H
N
)
| N
Boc”
o

To a solution of tert-butyl-3-(2-bromoethyl)-1-(4-(methoxycarbonyl}phenyl)-4-oxo-1,3,8-
triazaspiro[4.5]decane-8-carboxylate (540 mg, 1.09 mmol) in ethanol (20 mL) was added a 40% aqueous
dimethylamine solution (10 mL) and the reaction was stirred overnight. The solvent was removed under
reduced pressure and the residue was purified by silica gel column chromatography eluting with
dichloromethane : methanol = 20:1 to afford fert-butyl-3-(2-(dimethylamino)ethyl)-1-(4-
(methoxycarbonyl)phenyl)-4-oxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a thick oil (340 mg, 69%).
LCMS (ESI): m/z = 460.0 [M+H]".
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"H-NMR (300 MHz, CDCL): & = 1.50 (s, 9H), 1.56-1.61 (m, 2H), 2.23 (s, 6H), 2.48-2.52 (m, 2H), 2.64-2.75
(m, 2H), 2.49-3.52 (m, 4H), 3.85 (s, 3H), 3.95-4.20 (m, 2H), 4.69-4.79 (m, 2H), 6.59-6.62 (m, 2H), 7.82-
7.85 (m, 2H).

Methyl-4-(3-(2-(dimethylamino)ethyl)-4-ox0-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate
hydrochloride

AN
///N/
O N
>
N
HN
7
T
HCI _
o 0]

A solution of tert-butyl-3-(2-(dimethylamino)ethyl)-1-(4-(methoxycarbonyl}phenyl)-4-ox0-1,3,8-
triazaspiro[4.5]decane-8-carboxylate (340 mg, 0.74 mmol) in hydrochloric acid in dioxane (6.0 M, 10 mL)
was stirred for 30 minutes. The precipitate was collected by filtration and dried under reduced pressure to
afford methyl 4-(3-(2-(dimethylamino)ethyl)-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate hydrochloride
as a white solid (300 mg, crude), which was used directly without any further purification.

LCMS (ESI): m/z = 396.4 [M+H]".
(R)-Methyl-4-(3-(2-(dimethylamino)ethyl)-8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-
methylbutanoyl)-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)henzoate

e
O

o
FsC - N
Ty
. o
O
To a suspension of methyl-4-(3-(2-(dimethylamino)ethyl)-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoate
hydrochloride (300 mg, crude) in dichloromethane (10 mL) was added (R)-2-(2-fluoro-5-
(trifluoromethyl)benzamido)-3-methylbutanoic acid (prepared as described in Example 28-f) (227 mg,
0.74 mmol), 1-[bis(dimethylamino)methylene}-1H-1 ,2,3-triazolo[4,5—b]pyridinium-3-o>;ide
hexafluorophosphate (HATU) (421 mg, 1.11 mmol) and N,N-diisopropylethylamine (333 mg, 2.58 mmol).
The resulting mixture was stirred for 2 hours at room temperature before the reaction was quenched with
ice-water (10 mL). The mixture was extracted with ethyl acetate (3 x 10 mL}) and the combined arganic
layers were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue
was purified by prep-TLC with dichloromethane : methanol = 10:1 to afford (R)-methyl-4-(3-(2-
(dimethylamino)ethyl)-8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoate as a white solid (280 mg, 60%).
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LCMS (ESI): m/z = 650.0 [M+H]".

(R)-4-(3-(2-(Dimethylamino)ethy!)-8-(2-(2-fluoro-5-(trifluoromethyl) benzamido)-3-methyibutanoyl)-

4-ox0-1,3,8-triazaspiro[4.5]decan-1-yl}benzoic acid trifluoroacetic acid salt

N/
o) Nf’J
o <
HoJ \
F S
TFA
o7 OH

To a solution of (R)-methyl-4-{3-(2-(dimethylaminc)ethyl)-8-(2-(2-fluoro-5-(triflucromethyl)benzamido)-3-
methylbutanoyl)-4-oxo-1,3,8-triazaspiro[4.5}decan-1-yl)benzoate (280 mg, 0.43 mmol) in tetrahydrofuran
(20 mL) was added an aqueous lithium hydroxide solution (2 mL, 1.0 M). The reaction was refluxed for 2
days before cooling to room temperature. The pH of the resulting solution was adjusted to 3-4 by addition
of 10% aqueous hydrochloric acid solution. The solvent was removed in reduced pressure. To the residue
was added Methanol (50 mL), the resulting solid was remaved by filtration. The filtrate was concentrated
under reduced pressure and the residue was purified by prep-HPLC (Gradient: 95% water, 5%
acetonitrile, 30-50 min gradient to 25% water, 85% acetonitrile) to afford (R)-4-(3-(2-
(dimethylamino)ethyl)-8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid trifluoroacetic acid salt as a white solid (25.2 mg, 9%).

LCMS (ESI): m/z =836.2 [M+H]".

'H-NMR (400 MHz, CD,0D): 8 = 0.91-1.19 (m, 6H), 1.71-2.06 (m, 2H), 2.18-2.35 (m, 1H), 2.79-3.04 (m,
2H), 3.32 (s, 6H), 3.37-3.47 (m, 4H), 3.89-4.12 (m, 3H), 4.31-4.60 (m, 2H), 4.96-5.09 {m, 2H), 6.77-6.91
(m, 2H), 7.38-7.52 (m, 1H), 7.71-8.04 (m, 4H).

Example 239:
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(pyridin-4-yl)- 1,3,8-triazaspiro[4.5]decan-8-yl)-1-

oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
O N
o \:/ Nﬁo
FiC ~__N
N 7
Ho & \
F =N
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Representative scheme:
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Representative general procedure:

tert-Butyl-4-cyano-4-(2-methoxypyridin-4-ylamino)piperidine-1-carboxylate
CN

To a solution of 2-methoxypyridin-4-amine (15 g, 12 mmol) in acetic acid (50 mL) was added tert-butyl-4-
oxopiperidine-1-carboxylate (26.6 g, 13 mmol). The resulting mixture was cooled to 0°C and trimethylsilyl
cyanide (17.8 g, 18 mmoly was added. The solution was stirred overnight at room temperature. Saturated
aqueous ammonium chloride solution was added (50 mL). The mixture was extracted with ethyl acetate
(3 x 50 mL) and the combined organic layers were dried over anhydrous sodium sulfate and concentrated
under reduced pressure. The residue was purified by silica gel column chromatography eluting with
dichloromethane : petroleum ether = 1:1 to afford tert-butyl-4-cyano-4-(2-methoxypyridin-4-
ylamino)piperidine-1-carboxylate as a white solid (15 g, 37%).

LCMS (ESI): m/z =333.1 [M+H]".

tert-Butyl-4-carbamoyl-4-(2-methoxypyridin-4-ylamino)piperidine-1-carboxylate

0
NH,

NH

ﬁj\
N e

N~ O
To a suspension of tert-butyl-4-cyano-4-(2-methoxypyridin-4-ylamino)piperidine-1-carboxylate (2 g, 6.0
mmol) in methanol was added sodium hydroxide (0.48 g, 12 mmol). Teo the resulting mixture was added

dropwise hydrogen peroxide (30%, 20 mL) over 30 minutes. After stirring at room temperature for an
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additional 1 hour, the reaction was quanched by addition of ice-water (20 mL). The mixture was extracted
with ethyl acetate (3 x 20 mL). The combined organic layer was washed with brine (10 mL) and dried over
anhydrous sodium sulfate. The residue was purified by silica gel column chromatography eluting with
dichloromethane : methanol = 5:1 to afford tert-butyl 4-carbamoyl-4-(2-methoxypyridin-4-ylamino)
piperidine-1-carboxylate as a yellow solid (1.9 g, 90%).

LCMS (ESI): m/z = 351.2 [M+H]".

tert-Butyl-1-(2-methoxypyridin-4-yl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8- carboxylate

BocN

To a solution of tert-butyl-4-carbamoyl-4-(2-methoxypyridin-4-ylamino)piperidine-1-carboxylate (1.9 g, 5.4
mmol) in dimethyl carbonate (20 mL) was added 1,1'-carbonyldiimdazole (2.6 g, 16 mmol) and sodium
hydride (0.4 g, 11 mmol). The resulting mixture was heated at 50°C for 3 hours before the reaction was
quenched by addition of ice-water (10 mL). The resulting mixture was exiracted with ethyl acetate (3 x 50
mL). The combined organic layers were washed with brine (10 mL) and dried over anhydrous sodium
sulfate. The solvent was removed under reduced pressure to afford tert-butyl-1-(2-methoxypyridin-4-yl)-
2 4-dioxo-1,3,8-triazaspiro[4.5] decane-8-carbaxylate as a white solid (2 g, crude), which was used
directly without any further purification.

LCMS (ESI): m/z = 377.1 [M+H]".

tert-Butyl-1-(2-methoxypyridin-4-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro [4.5]decane-8-carboxylate
/
0 N
)=0
N
7
S

BocN

To a solution of tert-butyl-1-(2-methoxypyridin-4-yl)-2,4-dioxo-1,3,8-triazaspiro[4.5] decane-8-carboxylate
(2 g, crude) in N,N-dimethylformamide (30 mL) was added sodium hydride (0.426 g, 60% in oil, 10.4
mmol) at 0°C. After stirring for 15 minutes, iodomethane (1130 mg, 7.98 mmol) was added. The resulting
mixture was stirred for 15 minutes at room temperature and the reaction was quenched with ice-water (10
mL). The mixture was extracted with ethyl acetate (3 x 50 mL). The combined organic layers were dried
over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by
silica gel column chromatography eluting with dichloromethane : methanol = 50:1 to afford fert-butyl-1-(2-
methoxypyridin-4-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro [4.5]decane-8-carboxylate as a yellow solid (2
g, 94% over two steps).

LCMS (ESI): m/z =391 1 [M+H]".
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tert-Butyl-1-(2-hydroxypyridin-4-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro [4.5]decane-8-carboxylate
0O

N
=0
N

A solution of tert-butyl-1-(2-methoxypyridin-4-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro [4 S[decane-8-
carboxylate (2 g, 5 mmol) was heated at 130°C in a microwave reacter for 30 minutes. The solvent was
removed under reduced pressure. The residue was dissolved in tetrahydrofuran (20 mL). To the resulting
mixture was added agueous sodium hydroxide (2.0 M, 5.1 mL, 10 mmol) and di-tert-butyl-dicarbonate
(1.3 g, 6 mmal). The resulting mixture was stirred for 1 hour before it was poured into ice-water (10 mL).
The resulting mixture was extracted with ethyl acetate (3 x 20 mL). The combined organic layers were
dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified
by silica gel column chromatography eluting with ethy! acetate : petroleum ether = 4:1 to afford tert-butyl-
1-(2-hydroxypyridin-4-yN-3-methyl-2,4-dioxo-1,3,8-triazaspiro [4.5]decane-8-carboxylate as a white solid
(250 mg, 13%).

LCMS (ESI): m/z = 377.1 [M+H]".

tert-Butyl-3-methyl-2,4-dioxo-1-(2-(trifluoromethylsulfonyloxy)pyridin-4-yl) -1,3,8-
triazaspiro[4.5]decane-8-carboxylate
0 /

N
)=0
N

BocN
@\

To a solution of tert-butyi-1-(2-hydroxypyridin-4-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspirof4.5]decane-8-
carboxylate (200 mg, 0.53 mmol) in dichloromethane (5 mL) was added 1,1, 1-trifluoro-N-phenyl-N-
(trifluoromethylsulfonyl)methanesulfonamide (228 mg, 0.64 mmol), triethylamine (107 mg, 1.0 mmol) and
N,N-dimethylpyridin-4-amine (65 mg, 0.53 mmol) at room temperature. The resulting mixture was stirred
for 3 hours before it was diluted with dichloromethane (20 mL). The mixture was washed with brine (20
mL) and dried over anhydrous sodium sulfate. The residue was purified by silica gel column
chromatography eluting with ethyl acetate : petroleum ether = 3:2 to afford tert-butyl-3-methyl-2,4-dioxo-1-
(2-(trifluoromethylsulfonyloxy)pyridin-4-yl) -1,3,8-triazaspiro[4.5]decane-8-carboxylate (250 mg, 92%) as a
white solid.

LCMS (ESI): m/z = 509.1 [M+HT".
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tert-Butyl-3-methyl-2,4-dioxo-1-(pyridin-4-yl)-1,3,8-triazaspiro[4.5] decane-8-carboxylate
/
© N
)=0
N
&

—

N
To a solution of tert-butyl-3-methyl-2,4-dioxo-1-(2-(trifluoromethylsulfonyloxy)pyridin-4-y}) -1,3,8-

BocN

triazaspiro[4.5]decane-8-carboxylate (250 mg, 0.49 mmol) in N, N-dimethylformamide (30 mL) was added
triethylsilane (114 mg, 0.98 mmol) and 1,1-bis(diphenylphosphino)ferrocens-palladium(lt)
dichloromethane complex (201 mg, 0.24 mmol). The resulting mixture was stirred under a nitrogen
atmosphere for 3 hours. The reaction was quenched by addition of ice-water (20 mL) and the extracted
with ethyl acetate (3 x 20 mL). The combined organic layers were washed with brine (10 mL), dried over
anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by silica
gel column chromatography eluting with ethyl acetate to afford tert-butyl-3-methyl-2,4-dioxo-1-(pyridin-4-
y1)-1,3,8-triazaspiro[4.5] decane-8-carboxylate (155 mg, 87%) as a white solid.

LCMS (ESI): m/z = 361.2 [M+H]".

3-Methyl-1-(pyridin-4-yl)-1,3,8-triazaspiro[4.5]decane-2 4-dione hydrochloride

/
© N
)=0
N
HN
@
2 HCI
N
A solution of tert-butyl-3-methyl-2,4-dioxo-1-(pyridin-4-yl}-1,3,8-triazaspiro[4.5] decane-8-carboxylate (155
mg, 0.43 mmol) in hydrochloric acid in dioxane (6.0 M, 20 mL) was stirred for 30 minutes. The precipitate
was collected by filtration and dried under reduced pressure to afford 3-methyl-1-(pyridin-4-yl)-1,3,8-

triazaspiro[4 5]decane-2,4-dione hydrochloride as a white solid (142 mg, 100%).
LCMS (ESH): m/z = 261.1 [M+H]".

{R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(pyridin-4-yl)- 1,3,8-triazaspiro[4.5]decan-8-yi}-1-
oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
Q N
o0 > N\FO

FsC ‘N
N %
\
O
F ey
To a mixture of 3-methyl-1-(pyridin-4-yl)-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride (150 mg,
0.45 mmol) in dichloromethane (5 mL) was added sequentially (R)-2-(2-fluoro-5-
{trifluoromethyl)benzamido)-3-methylbutanoic acid (prepared as described in Example 28-f) (240 mg,
0.32 mmol), (1-[bis(dimethylamino)methylenel-1H-1,2,3-triazolo[4,5-b)pyridinium-3-oxide
hexafluorophosphate (HATU) (443 mg, 1.17 mmol) and N,N-diisopropylethylamine (252 mg, 1.95 mmol).
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The resulting mixture was stirred for 2 hours at room temperature before the reaction was guenched by
addition of with ice-water (5 mL). The mixture was extracted with ethyl acetate (3 x 10 mL) and the
combined organic layers were dried over anhydrous sodium sulfate and concentrated under reduced
pressure. The residue was purified by prep-HPLC (acetonitrile and water, acetonitrile from 5% to 80%) to
afford (R)-2-fluoro-N-(3-methyl-1-(3-methy}-2 4-dioxo-1-(pyridin-4-yl)- 1,3,8-triazaspiro{4.5}decan-8-yl)-1-
oxabutan-2-yl)-5-(triffluoromethyl)benzamide as white solid (110 mg, 26%).

LCMS (ESI): m/z = 550.1 [M+H]".

"H-NMR (400 MHz, CDCls): 8 = 1.09 (m, 6H), 1.97 (m, 2H), 2.35 (m, 2H), 2.98 (m, 1H), 3.23 (s, 3H), 3.53
(t, J=12.0 Hz, 1H), 4.08 (t, J=12.9 Hz, 1H), 4.29 (m, 1H), 4.83 (m, 2H), 7.34 (m, 2H), 7.86 (m, 1H), 8.27
{m, 2H), 8.68 (m, 2H), 10.84 (s, 1H).

Example 240:
(R)-4-(8-(2-(2-Fluoro-5-{trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-1-yl)pyridine 1-oxide

/
5N
0 \:/ N\FO
FaC “__N
N 7
O \
F =]
o

To a solution of (R)-2-fluoro-N-(3-methyl-1-(3-methyi-2,4-dioxo-1-{pyridin-4-yl)- 1,3,8-triazaspiro
[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide (prepared as described in Example 239)
(83 mg, 0.15 mmol) in chlorofoerm (5 mL) was added m-chloroperbenzoic acid (53 mg, 0.3 mmol). The
resulting mixture was stirred overnight. The solvent was removed under reduced pressure and the
residue was purified by prep-HPLC (acetonitrile and water, acetonitrile from 5% to 80%) to afford (R)-4-
(8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-2 4-dioxo-1,3,8-
triazaspiro[4.5]decan-1-yl)pyridine 1-oxide as a white solid (70 mg, 82%).

LCMS (ESIy m/z =566 1 [M+H]".

'"H-NMR (400 MHz, CDCls): 8 = 1.07-1.10 (m, 6H), 1.89-2.26 (m, 4H), 2.67 (s, 1H), 3.19 (s, 3H), 3.51 (t, J
=12.5 Hz, 1H), 4.06-4.20 (m, 2H), 4.75-4.88 (m, 2H), 7.29-7.52 (m, 3H), 7.82 (s, 2H), 8.29-8.40 (m, 3H).

Example 241:
(R)-2-Fluoro-N-(1-(1-(4-methoxycyclohexyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-(trifluoromethyl}benzamide

o) N/
o 7 =0
FaC “__N
N
0
F
0
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Representative scheme:
o /
N / Q N

O«
~ )=0 Oy N /i
(\IN%O P10, Hy N =0 N>:O
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BocN__

[
HCI, EtOAC CIH,HN\)

BocN BocN . N .
7 \ CH5COOH, r.t. X: C
= 2
a a’ b

(6]
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Example 168-d

o Y

FaCo_~y N/'\I/OH Oy
| Ho
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F H N
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Representative general procedure:

5 tert-Butyl-1-(4-methoxycyclohexyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5] decane-8-carboxylate
/
O N
=0
N

BocN

/O

To a solution of tert-butyl-1-(4-methoxyphenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro [4.5]decane-8-
carbaxylate (prepared as described in Example 168-d) (1.2 g, 3.08 mmol) in acetic acid (15 mL) was
added platinum dioxide (50 mg, cat.). The mixture was stirred under a hydrogen atmosphere for 4 hours.

10  The catalyst was removed by filtration and the filtrate was concentrated under reduced pressure. The
residue was purified by a gel silica column chromatography eluting with petroleum ether @ ethyt acetate
5:1 to afford tert-butyl-1-(4-methoxycyclohexyl)-3-methyl-2,4-dioxo-1,3,8- triazaspiro[4.5]decane-8-
carboxylate as white solid (250 mg, 20%) and fert-buty! 1-cyclohexyl-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decane-8-carbaxylate (150 mg, 12%) as a white solid.

15 LCMS (ESI): m/z = 396.1 (Example 241-a) and 366.1 (Example 241-a’) [M+H]".

1-(4-Methoxycyclohexyl)-3-methyl-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride)
/
© N
)=0
N

CIH.HN

/O

A solution of tert-butyl 1-(4-methoxycyclohexyl)-3-methyl-2,4-dioxo-1,3,8- triazaspiro[4.5]decane-8-
20  carboxylate (250 mg, 0.63 mmol) in hydrochloric acid in dioxane (6.0 M, 20 mL) was stirred for 30
minutes. The precipitate was collected by filtration and dried under reduced pressure to afford 1-(4-
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methoxycyclohexyl)-3-methyt-1,3,8-triazaspirc|4.5]decane-2,4-dione hydrochloride) as a white solid (170
mg, 85%).
LCMS (ESI): m/z = 296.1 [M+H]".

(R)-2-Fluoro-N-{1-(1-{(4-methoxycycliohexyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-

methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide

/
O\/N
0 \:/ K\j\NﬁO
F5C “__N
T
F
P

To a mixture of 1-(4-methoxycyclohexyl)-3-methyl-1,3,8-triazaspiro [4.5]decane-2,4-dione hydrochloride)
(70 mg, 0.17 mmol) in dichloromethane (5 mL) was added sequentially (R)-2-(2-fluoro-5-
(trifluoromethyl)benzamido)-3-methyl- butanoic acid (prepared as described in Example 28-f) (57 mg,
0.19 mmol), (1-[bis(dimethylamino)methylene]-1H-1,2 3-triazolo[4,5-b]pyridinium-3-oxide
hexafluorophosphate (HATU) (96 mg, 0.25 mmol) and N,N-diisopropylethylamine (150 mg, 1.164 mmol).
The resulting mixture was stirred for 2 hours at room temperature before the reaction was quenched by
addition of with ice-water (5 mL). The mixture was extracted with ethyl acetate (3 x 10 mL) and the
combined organic layers were dried over anhydrous sodium sulfate and concentrated under reduced
pressure. The residue was purified by prep-TLC with dichloromethane : methanol = 15:1 to afford (R)-2-
fluoro-N-(1-(1-(4-methoxycyciohexyl)-3-methyl-2,4-dioxo- 1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-5-(trifluoromethyl)benzamide (14.6 mg, 15%) as a white solid.

LCMS (ESI): m/z = 585.2 [M+H]".

'H-NMR (400 MHz, CD;OD): 8 = 1.050-1.111 (m, 6H), 1.307-1.439 (m, 5H), 1.713-2.292 (m, 6H), 2.292-
2.680 (m, 3H), 2.952 (s, 3H), 3.069-3.204 (m, 1H), 3.321-3.33 (m, 3H), 3.368-3.502 (m, 2H}, 3.840-4.016
(m, 1H), 4.211-4.02 (m, 1H), 4.518-4.658 {m, 1H), 7.422-7.5635 (m, 1H), 7.861-7.243 (m, 1H), 8.006-8.132
(m, 1H).

Example 242:
(R)-N-(1-(1-Cyclohexyl-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5] decan-8-yl}-3-methyl-1-oxobutan-2-
yh)-2-fluoro-5-(trifluoromethyl)benzamide

/
O N
o \:/ N\/Qo

F.C N
3 m/r
F
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Representative scheme:
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Example 241-a'

Representative general procedure:
1-Cyclohexyl-3-methyl-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride
0 /

N
-
N

CIHHN )

A solution of tert-buty!-1-cyclohexyl-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5] decane-8-carboxylate
(prepared as described in Example 241) (150 mg, 0.41 mmol) in hydrochloric acid in dioxane (6.0 M, 20
mt) was stirred for 30 minutes. The precipitate was collected by filtration and dried under reduced
pressure to afford 1-cyclohexyl-3-methyi-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochioride (90 mg,
73%) as a white solid.

LCMS (ESI): m/z =266.1 [M+H]".

(R)-N-{1-(1-Cyclohexyl-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5] decan-8-yl)-3-methyl-1-oxobutan-2-
yh)-2-fluoro-5-(trifluoromethyl)benzamide
/
© N
0 \/ \‘PO

z N
FiC - N
T O
E O

To a mixture of 1-cyclohexyl-3-methyl-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride (90 mg, 0.29
mmol) in dichloromethane (5 mL) was added sequentially (R)-2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-
methylbutanoic acid (prepared as described in Example 28-f) (98 mg, 0.32 mmol),
(1-[bis(dimethylamino)methylene]-1H-1,2, 3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate
(HATU) (165 mg, 0.43 mmol) and N ,N-diisopropylethylamine (110 mg, 0.89 mmoal). The resulting mixture
was stirred for 2 hours at room temperature before the reaction was quenched by addition of with ice-
water (5 mL). The mixture was extracted with ethyl acetate (3 x 10 mL) and the combined organic layers
were dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was
purified by prep-TLC with dichloromethane : methanol = 15:1 to afford (R)-N-(1-(1-cyclohexyl-3-methyl-
2,4-dioxo-1,3,8-triazaspiro[4.5] decan-8-yl)-3-methyi-1-oxcbutan-2-yl)-2-fluoro-5-
(trifluoromethyl)benzamide as a white solid (34.3 mg, 21%).
LCMS (ESI): m/z = 555.2 [M+H]".
"H-NMR (400 MHz, CDCI3): 6 = 1.035-1.121 (m, 6H), 1.225-1.279 (m, 3H), 1.514-1.893 (m, 8H), 2.159-

2.287 (m, 4H), 2.675-2.902 (m, 1H), 3.013 (s, 3H), 3.384-3.534 (m, 1H), 4.003-4.051 (m, 2H), 4.658-
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4,688 (m, 1H), 4.929-5.192 (m, 1H), 7.285-7.350 (m, 1H), 7.482-7.509 (m, 1H), 7.785-7.803 (m, 1H),
8.389-8.406 (m, 1H).

Example 243:
5  {R)-N-(3-Methyl-1-(3-methyl-2,4-dioxo-1 -(A-methoxy-d*-phenyl)-1 ,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)-3-(trifluoromethyl)-5-fluorobenzamide

/
OxN

0

o L
FaC N

N ~
VT

V4
F
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Representative scheme:
l
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Representative general procedure:

tert-Butyl-1-(4-hydroxyphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
/
© N
)=0
N

BocN

OH
To a solution of tert-butyl-1-(4-methaxyphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-

15  carboxylate (prepared as described in Example 81-c) (0.6 g, 1.54 mmol) in anhydrous dichloromethane
(30 mL) was added boron tribromide (3 mL, 1.0 M in dichloromethane) dropwise at 0°C. Then the solution
was stirred at room temperature for 12 hours before the reaction was quenched with water. The agueous
layer was extracted with dichloromethane (30 mL), the combined organic layers were dried over
anhydrous sodium sulfate and concentrated under reduced pressure to afford fert-butyl-1-(4-

20 hydroxyphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4 .5]decane-8-carboxylate as a yellow solid (390 mg,
65%).
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LCMS (ESH: m/z = 376.2 [M+H]"

tert-Butyl-1-(4-methoxy-d’-phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate

0OCD;
To a solution of tert-butyl-1-(4-hydroxyphenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decane-8-
carboxylate (0.375 g, 1 mmol) in acetone (30 mL) was added potassium carbonate (0.278 g, 2 mmal) and
iodomethane-d’ (0.29 g, 2 mmol), then the resulting mixture was stirred at 60°C for 6 hours. Then the
mixture was concentrated under reduced pressure and the residue was purified by silica gel column
chromatography eluting with ethyl acetate : petroleum = 1.2 to afford tert-butyl-1 -(4-methoxy-d°-phenyl)-3-
methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (210 mg, 54%).
LCMS (ESI): m/z = 393.2 [M+HT".

3-Methyl-1-(4-methoxy-d’-phenyl)-1 ,3,8-triazaspiro[4.5]decane-2,4-d ione hydrochloride

OCDs
Hydrogen chloride gas was bubbled into a stirring solution of tert-butyl-1-(4-methoxy-d*-phenyl)-3-methyl-
2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate (0.21 g, 0.54 mmol) in ethyl acetate (10 mL) for 0.5
hours. Then the mixture was concentrated under reduced pressure to afford 3-methyl—1—(4-methoxy-d3-
phenyl)-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride as a white solid (0.17 g, 100%).
LCMS (ESI): m/z =293.2 [M+H]".

(R)-N-(3-Methyl-1-(3-methyl-2,4-dioxo-1 -{4-methoxy-d’-phenyl)-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)-3-(trifluoromethyl)-5-fluorobenzamide

/
O N>:
0
o \:/ N
i N
F3C N )§\
PO \\\(
OCD;

To a solution of 3—methy|—1-(4—methoxy-d3-phenyl)-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride

(0.17 g, 0.53 mmol), (R)-2-(2-fluoro-5-(trifluoromethylibenzamido)-3-methyibutanoic acid (0.196 g, 0.64

mmol) (prepared as described in Example 28-f} and triethylamine (0.16 g, 1.6 mmol) in dichloromethane

(20 mL) was added 1-ethyl-3-(3-dimethyllaminopropyljcarbodiimide hydrochloride (EDCI) (0.153 g, 0.8
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mmol) and t-hydroxbenzotriazole (HOBT) (0.108 g, 0.8 mmol}, then the resulting mixture was stirred at
room temperature for 4 hours before the reaction was quenched with water (20 mL). The aqueous layer
was extracted with ethyl acetate (3 x 20 mL), the combined organic layers were dried over anhydrous
sodium sulfate and concentrated under reduced pressure. The residue was purified by silica gel column
chromatography eluting with dichloromethane : methanot = 70:1 to afford (R)-N-(3-methyl-1-(3-methyl-

2 4-dioxo-1-(4-methoxy-d’-phenyh)-1,3,8-triazaspiro[4. 5]decan-8-yi)-1-oxobutan-2-yl)-3-(triflucromethyl)-5-
fluorobenzamide as a white solid (0.1 g, 33%).

LCMS (ESI}: m/z = 582 2 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 8.05-7.85 (m, 2H), 7.44 (dd, J=20.0, 11.1 Hz, 1H), 7.22 (d, J = 8.8 Hz,
1H), 7.13 (d, J = 8.8 Hz, 1H), 7.04 (d, J = 8.8 Hz, 1H), 6.91 (d, J = 8.8 Hz, 1H), 485 (s, 1H), 4.45 (dd, J =
35.0, 13.1 Hz, 1H), 4.23 (dd, J = 30.7, 14.0 Hz, 1H), 3.95 (t, /= 13.1 Hz, 1H), 3.48 (dd, J = 14.4, 11.6 Hz,
1H), 3.08 (s, 3H), 2.22-1.99 (m, 3H), 1.96-1.81 (m, TH), 1.71 (td, J = 13.1, 4.8 Hz, 1H), 1.05-0.73 (m, BH).

The following compound was synthesized following the procedure described above:

Example 244:
(R)-N-(3-Methyi-1-(3-methyl-2,4-dioxo-1-(4-ethoxyphenyl)-1,3,8-triazaspiro[4.5]decan-8-yl)-1-

oxobutan-2-yl)-3-(trifluoromethyl)-5-fluorobenzamide

/
o) N/g
0
o N
FsC N
3 N
H o
F

OFEt
17 mg, 23% yield, white solid.
LCMS (ESI): m/z = 593.2 [M+H]".
"H-NMR (400 MHz, CD;0D): 8 = 8.02-7.90 (m, 2H), 7.47-7.37 (m, 1H), 7.20 (d, J = 8.8 Hz, 1H), 7.11 (d, J
=8.8 Hz, 1H), 7.03 (d, J = 8.8 Hz, 1H), 6.89 (d, J= 8.8 Hz, 1H), 449 (d, /= 13.4 Hz, 1H), 427 (d, J =
13.9 Hz, 1H), 4.12 (d, J = 7.1 Hz, 2H), 4.10-3.90 (m, 3H), 3.49 (, J = 12.8 Hz, 1H), 3.08 (s, 3H), 2.25-2.05
(m, 2H), 1.94 (m, 1H), 1.71 (m, 1H), 1.44-1.30 (m, 4H), 1.27 (dd, J = 16.9, 9.8 Hz, 3H), 1.07-0.76 (m, 7H).

Example 245:
(R)-N-(1-(1-(Benzo[d]oxazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

0 /

N
0 > =0

F.C “__N
3 H/\TO]/
F

N
o4
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Representative scheme:
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OH 0 N ¢
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+
\@ > @HW EtsN, DCM TYLN/\W
o o)
H F =
g Example 28-f b J

Representative general procedure:

5 5-Nitrobenzo[d]oxazole

OzN N
A\
L

A solution of 2-amino-4-nitrophenol (600 mg, 3.9 mmol) in trimethyl orthoformate (30 mL) was stirred at

reflux for 12 hours. The reaction mixture was slowly poured into ice-cold water (100 mL) and extracted

with ethyl acetate (100 mL). The organic layer was concentrated under reduced pressure and the residue
10 was purified by silica gel column chromatography eluting with dichloromethane : methanol = 30:1to afford

5-nitrobenzo[djoxazole as a white sclid (630 mg, 83%).

LCMS (ESI): m/z = 164.0 [M+H]".

Benzo[d]oxazol-5-amine

HzN N
T
15 Y

To a solution of 5-nitrobenzo[d]oxazole (530 mg, 3.23 mmol) in methanol (30 mL) was added palladium

on carbon (100 mg, dry, 5%). The mixture was stirred under a hydrogen gas atmosphere at room

temperature for 12 hours. The catalyst was removed by filtration and the filtrate was concentrated to

dryness under reduced pressure to afford benzo[d]oxazol-5-amine as a yellow solid (430 mg, 100%).
20 LCMS (ESI): m/z = 134.1 [M+H]".
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tert-Butyl-4-(benzo[d]oxazol-5-ylamino)-4-cyanopiperidine-1-carboxylate
H N
NC.__N D
fj O
\
Boc

A mixture of benzo[djoxazol-5-amine (430 mg, 3.2 mmol) and fert-buty!-4-oxopiperidine-1-carboxylate
(637 mg, 3.2 mmol) in acetic acid (10 mL) was stirred at 0°C for 15 minutes, then trimethylsilyl cyanide
(317 mg, 3.2 mmol) was added. The reaction mixture was stirred for 4 hours at room temperature. Then
the mixture was slowly poured into concentrated agueous ammonium hydroxide solution (30 mL) and
extracted with ethyl acetate (50 mL). The organic layer was dried over anhydrous sodium sulfate,
concentrated under reduced pressure and the residue was purified by silica gel column chromatography
eluting with dichloromethane : methanot = 40:1 to afford tert-butyl-4-(benzo[d]oxazol-5-ylamino)-4-
cyanopiperidine-1-carboxylate as a white solid (500 mg, 46%).

LCMS (ESI): m/z = 342.2 [M+H]".

tert-Butyl-1-(3-amino-4-hydroxyphenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8- carboxylate
0

HN—
\ OH
Bod

To a solution of tert-butyl-4-(benzo[d]oxazol-5-ylamino)-4-cyanopiperidine-1-carboxylate (500 mg, 1.5

O

mmol) in dichloromethane (30 mL) was added chlorosulfonyl isocyanate (0.31 mL, 1.65 mmol) dropwise
over 15 minutes at 0°C. The mixture was stirred for 1 hour at room temperature and then concentrated
under reduced pressure. The residue was dissolved in 1.0 M aqueous hydrachloric acid solution (20 mL)
and stirred at reflux for 1 hour. Then the pH of the solution was adjusted to pH 9 by addition of solid
potassium carbonate. To the solution was added di-tert-butyl dicarbonate (360 mg, 1.65 mmol) and the
reaction mixture was stirred for 12 hours. The mixture was extracted with dichloromethane/methanol =
10:1 (60 mL), the organic layer was dried over anhydrous sodium sulfate and concentrated to dryness to
afford tert-butyl-1-(3-amino-4-hydroxyphenyl)-2,4-dioxo-1,3,8-triazaspirof4.5]decane-8-carboxylate as a
brownish solid (crude, 500 mg, 88%).

LCMS (ESI): m/z = 376.2 [M+H]".

tert-Butyl-1-(benzo[d]oxazol-5-yl)-2,4-dioxo-1,3,8-triazaspiro[4.5] decane-8-carboxylate

HN o
@] N N
T
(@]
N
Boc

To a solution of tert-butyl-1-(3-amino-4-hydroxyphenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-

carboxylate (500 mg, 1.3 mmol) and ammonium chloride (53 mg, 0.15 mmol) in ethanol (30 mL) was
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added trimethyl orthoformate (5 mL). Then the mixture was stirred for 12 hours at 60°C. The reaction
mixture was concentrated under reduced pressure and the residue was purified by silica gel column
chromatography eluting with dichloromethane : methanol = 20:1 to afford tert-butyi-1-(benzo[d]oxazol-5-
yl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (470 mg, 94%).

LCMS (ESI): m/z = 386.2 [M+H]".

tert-Butyl-1-{benzo[d]oxazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8- carboxylate

o0
o L
T

Boc
To a mixture of tert-butyl-1-(benzo[d]oxazol-5-yl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate
(470 mg, 1.2 mmol) and potassium carbonate (337 mg, 2.4 mmol) in M, N-dimethylformamide (10 mL) was
added iodomethane (190 mg,1.34 mmol) and then the mixture was stirred for 1 hour at room temperature.
The mixture was concentrated under reduced pressure and the residue was purified by silica gel column
chromatography eluting with dichloromethane : methanol = 20:1 to afford tert-butyl-1-{benzo[d]oxazol-5-
yl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate as a white solid (347 mg, 72%).
LCMS (ESI): m/z = 400.2 [M+H]".
1-(Benzo[d]oxazol-5-yl)-3-methyl-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride

\
N O
O O
>
0
N
H
tert-Butyl-1-(benzo[d]oxazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decane-8-carboxylate (347 mg,
0.87 mmol) was dissolved in a solution of hydrochloric acid in ethy! acetate (2.0 M, 10 mL). The mixture
was stirred for 4 hours at room temperature before it was concentrated under reduced pressure to afford
crude 1-(benzo[dJoxazol-5-yl)-3-methyi-1,3,8-triazaspiro[4.5]decane-2,4-dione hydrochloride as a white

solid (247 mg, 95%), which was used directly in the next step without further purification.
LCMS (ESI): m/z = 300.1 [M+H]".

(R)-N-(1-(1-(Benzo[d]oxazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazas piro{4.5]decan-8-yl)-3-methyl-1-
oxohutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide

0 N/
0 P
FsC ~__N
T
F N
o4

To a mixture of 1-(benzo[d]oxazal-5-y1)-3-methyl-1,3,8-triazaspirof4.5]decane-2 ,4-dione hydrochloride

(247 mg, 0.82 mmol), (R)-2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutancic acid (252 mg, 0.82
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mmol) (prepared as described in Example 28-f), 1-ethyl-3-(3-dimethyllaminopropylycarbodiimide
hydrochloride (250 mg, 1.3 mmol), and N-hydroxybenzotriazole (176 mg, 1.3 mmol} in dichloromethane
(20 mit) was added triethylamine (0.5 mL) at room temperature. The mixture was stirred at room
temperature for 5 hours, before it was washed with water (30 mL). The organic layer was concentrated to
dryness under reduced pressure and the residue was purified by silica gel column chromatography
eluting with dichloromethane : methanol : ammonium hydroxide = 20:1:0.1 to afford (R)-N-(1-(1-
{benzo[d]oxazol-5-yl}-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-2-
fluoro-5-{trifftuoromethyl)benzamide as a yellow solid (16.6 mg, 3.4%).

LCMS (ESI): m/z = 589.2 [M+H]".

"H-NMR (400 MHz, CD;0D): & = 8.55 (s, 1H), 8.06-7.74 (m, 3H), 7.73-7.66 (m, 1H), 7.43 (dd, J = 18.7,
9.0 Hz, 1H), 7.37-7.28 (m, 1H), 4.86-4.78 (m, 1H), 4.58-4.37 (m, 1H), 4.34-4.15 (m, 1H), 3.97 (t J=12.0
Hz, 1H), 3.51 (t, J = 12.0 Hz, 1H), 3.12 (s, 3H), 2.32-1.87 (m, 4H), 1.83-1.67 (m, 1H), 0.99 (t, J = 6.2 Hz,
4H), 0.87 (d, /=6.7 Hz, 1H), 0.73 (d, J = 6.7 Hz, 1H).

The following compound was synthesized following the procedure described above:
Example 246:
(R)-N-(1-(1-(2-Methylbenzo[d]oxazol-5-yl}-3-methyl-2,4-dioxo0-1,3,8-triazaspiro[4.5]decan-8-yl)-3-

methyl-1-oxobutan-2-yl)-2-fluoro-5-{trifluoromethyl)benzamide

o) N/
0 > g{\lﬁo
F4C N/\[]/N

H
o)
F N

oA
40 mg, 36% yield, white solid.
LCMS (ESI): m/z = 603.2 [M+H]".
"H-NMR (400 MHz, CD,0OD): 8 = 7.92-7.82 (m, 1H), 7.74 (dd, J = 24.9, 7.4 Hz, 1H), 7.63-7 .41 (m, 2H),
7.33 (t J=9.5Hz, 1H), 7.22 (dd, J=8.6, 1.9 Hz, 1H), 4.83 (d, J=7.8 Hz, 1H), 4.47 (dd, /=434, 138
Hz, 1H), 4.24 (dd, J = 29.4, 12.7 Hz, 1H), 3.96 (t, J= 13.3 Hz, 1H), 3.51 (t, /= 13.8 Hz, 1H), 3.11 (s, 3H),
2.66 (d, J= 26.8 Hz, 3H), 2.27-2.08 (m, 2H), 2.06-1.96 (m, 1H), 1.80-1.60 (m, 1H), 1.00-0.71 (m, 6H).

Analytical conditions

Unless otherwise noted, all solvents, chemicals, and reagents were obtained commercially and used
without purification. The "H-NMR spectra were obtained in CDCl;, DMSO-ds, CD,0D, or acetone-ds at
25°C at 300 MHz or 400 MHz on an OXFORD (Varian) with chemical shift (5, ppm) reported relative to
TMS as an internal standard. HPLC-MS chromatograms and spectra were obtained with an Agilent 1200-
6110 system. Prep-HPLC instruments were Gilson GX-281 (Gilson) and P230 Preparative Gradient
System (Gradient: 95% water, 5% acetonitrile, 30-50 min gradient to 25% water, 75% acetonitrile). The

microwave instrument was a CEM Discover SP.
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Biological Properties

The efficacy of the Examples described herein, as inhibitors of ATX are demonstrated and confirmed by
pharmacologicat in vitro assays. The following assays and their respective methods are carried out with
the compounds according to the present invention. Activity possessed by the compounds may be
demonstrated in vivo. Those skilled in the art will appreciate that a variety of assay formats may be used

to determine the activity of the compounds of this invention.
Autotaxin LPC Cascade Assay:

Assay Buffer:

100 mM Tris-HCI, pH =9
500 mM NaCl

5 mM MgCl,

5 mM CaCl,

0.05% Triton X 100

Reagents:

Enzyme Source Stock conc Working Final conc.
cong.

Autotaxin X-Chem 4.6 uM 20 nM 5nM

LPC Sigma L5254 8 mM in assay buffer 400 pM 100 uM

Choline Oxidase | Sigma C5896 50U/mL in water 0.8 U/mL 0.1 U/mL

HRP Sigma P8375 1000U/mL in water 8 U/mL 1 U/mL

Amplifiu Red Sigma 90101 100 mM in DMSO 400 pM 50 uM

HA130 and Test Compounds:
Highest final concentration is 10 M for HA130 (Echelon, B-0701) and 30 M for test compounds. Prepare a
1 mM stock of HA130 and a 3 mM stock of each compound in 100% DMSO. Perform a 1:3 serial dilution
in DMSO (transfer 5 | of compound to 10 | of DMSO). Add 240 | of buffer to generate a top working
concentration of 40 M (HA130) and 120 M (test compound) in 4% DMSO.

Ampliflu Red — Prepare a stock of 5 mM from 100 mM in 100% DMSO. Further dilute to a working
concentration of 400 uM in buffer (8% DMSO).

Together with compound this yields a 2% DMSQO final concentration.

Choline Oxidase/HRP — 0.8 U/mL CO and 8 U/mL HRP.

Assay Conditions:

Add 51 of ATX and 5 | of compound in a 384 well plate (Corning 3676). Incubate for 10 mins at RT. Add 5
| of LPC and incubate for 1hr on the plate shaker. Prepare the CO/HRP and AR immediately prior to use.
Add 2.5 | of CO/HRP and follow with 2.5 | AR. Note order of addition, CO/HRP mix before AR. Read
flucrescence intensity (ex/em: 530/590 nm) kinetically for 30 min at RT on the Tecan M1000.
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Table 1: ICs ATX Activity Values For Examples 1-246

ICso {(NM) Examples

2,11,15,186, 17, 19, 22, 34, 35, 36, 38, 53, 61, 65, 67,
68,69, 70, 71, 72,73, 74,75, 78, 80, 81, 85, 86, 87, 93,
106, 111, 113, 114, 115, 117, 121, 122, 123, 126, 130,
132, 137, 143, 146, 148, 158, 159, 164, 180, 195, 217,
219, 228, 229, 230, 231, 232, 233, 234, 235, 236, 240,
241.

3,9, 23, 29, 30, 33, 46, 47, 63, 66, 76, 77, 79, 82, 92,
95, 102, 103, 120, 127, 128, 129, 145, 161, 176, 188,
189.

1,4,5,6,7, 8,10, 12, 13, 14, 18, 20, 21, 24, 25, 26, 27,
28, 31,32, 37,39,40, 41,42, 43, 44, 45, 48, 49, 50, 51,
52,64, 55, 56, 57, 58, £9, 60, 62, 64, 83, 84, 88, 89, 90,
91, 94, 96, 97, 98, 99, 100, 101, 104, 105, 107, 108,
109, 110, 112, 116, 118, 119, 124, 125, 131, 133, 134,
135, 136, 138, 139, 140, 141, 142, 144, 147, 149, 150,
151, 152, 153, 154, 155, 156, 157, 160, 162, 163, 165,
168, 167, 188, 169, 170, 171,172, 173, 174,175, 177,
178, 179, 181, 182, 183, 184, 185, 186, 187, 190, 191,
192, 193, 194, 196, 197, 198, 199, 200, 201, 202, 203,
204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214,
215, 216, 218, 220, 221, 222, 223, 224, 225, 228, 227,
237, 238, 239, 242, 243, 244, 245, 246.

21000

=500
<1000

<500

Further Assays:

An inhibitor of autotaxin is expected to show beneficial effects in human diseases by inhibiting
autotaxin in human plasma and tissues as well as in animal models used to recapitulate such human
diseases where the disease is caused, mediated and/or propagated by increased LPA levels and/or the
activation of ATX. Such diseases which have been reported in the literature include but are not limited to:
chronic inflammation, chronic obstructive pulmonary disease (COPD), arthritis, fibrosis, thrombosis,
cholestatic pruritus, septic shock, inflammatory bowel disease, asthma, LPS induced [ung inflammation,
neuropathic pain, atherosclerosis and cardiovascular disease, multiple sclerosis, bone development and
cancer. Literature references which describe human diseases where the disease is caused, mediated
and/or propagated by increased LPA levels and/or the activation of ATX, autotaxin and LPA and inhibition
thereof in in vitro models and animal models used to mimic human diseases caused, mediated and/or
propagated by increased LPA levels and/or the activation of ATX include: J Lipid Res. 2014 Mar
18:55(7):1192-1214, Cancer Res 2009; 69 (13), 5441; The Journal of Pharmacology and Experimental
Therapeutics, 2010, 334 (1), 310; PLOS ONE, 2014, 9 (4), e93230; Biochem. Soc. Trans. 2014, 42, 125;
FASEB J. 2014, 28(6), 2655; Arthritis Rheum, 2011, 83(5), 1405; Cell Cycle, 2009, 8 (22), 3695; Mol
Carcinog, 2009, 48(9), 801; Clin Cancer Res. 2013 18(23), 6461; Annu Rev Pharmacol Toxicol. 2010, 50,
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157; Mol Cancer Ther 208, 7(10), 3352; Front Oncol. 2013, 3, 236; Biomol Ther (Seoul). 2015, 23(1), 1;
Osteoarthritis Cartilage 2015, 23(2), 308; Biochim Biophys Acta. 2015, 1851(1), 61; J Lipid Res. 2014,
55(7), 1192; FEBS Lett. 2014, 588(16), 2712; Future Med Chem. 2013, (16), 1935; Biochim Biophys
Acta. 2014, 1841(1), 88; Biochim Biophys Acta. 2013, 1831(1), 42; Am J Respir Cell Mol Biol. 2012,
47(5), 563; Am J Respir Celt Mol Biol. 2012, 47(5), 566; Acta Diabetol. 2013, 50(3), 363; Clin Chim Acta.
2012, 413(23-24), 1817; Clin Chim Acta. 2011, 412(13-14), 1201; Life Sci. 2007, 81(12), 1009; Mol Pain
2011, 7, 33; Mol Pain 2010, 6, 78; Biochimie. 2010, 92(8), 698; J Pharmacol Exp Ther. 2010, 333(2}, 540,
Mol Pain. 2009, 5, 64; Neuroscience 2008, 152(2), 296; Mol Pain 2008, 4, 6; J Neuroimmunol. 2014,
273(1-2), 120; PLoS One. 2013, 8(7), €70941; Nat Rev Rheumatol. 2012, 8(6), 307; J Exp Med. 2012,
209(5), 925; Curr Opin Investig Drugs. 2010, 11(5), 515; Atherosclerosis. 2013, 229(1), 192; J Biol Chem.
2009, 284(11), 7385; Curr Drug Targets 2008, 9(8), 698; Gastroenterology 2010, 139(3), 1008; Lab
Invest. 2013, 93(5), 508; J Immunol. 2014, 192(3), 851; Am J Respir Crit Care Med. 2013, 188(8), 889;
Am J Respir Crit Care Med. 2013, 188(8), 928; Cell Metab. 2011, 13(5), 592; Exp Cell Res. 2014 Nov 25.
pii: S0014-4827(14)00506-0; Biochem J. 2014, 463(1), 157; Biochim Biophys Acta. 2013, 1831(1),

74; Hepatology 2012, 56(4), 1391; Biochem Soc Trans. 2012, 40(1), 31; Enzyme Res. 2011,
2011:194857.

Compositions:

The present invention includes pharmaceutical compositions comprising a compound or
pharmaceutically acceptable salt thereof of the invention, which is formulated for a desired mode of
administration with or without one or more pharmaceutically acceptable and useful carriers.

The compounds can also be included in pharmaceutical compositions in combination with one or
more other therapeutically active compounds.

The pharmaceutical compositions of the invention comprise a compound of the invention (or a
pharmaceutically acceptable salt thereof) as an active ingredient, optional pharmaceutically acceptable
carrier(s) and optionally other therapeutic ingredients or adjuvants. The compositions include
compasitions suitable for oral, rectal, topical, and parenteral (including subcutaneous, intramuscular, and
intravenous) administration, although the most suitable route in any given case will depend on the
particular host, and nature and severity of the conditions for which the active ingredient is being
administered. The pharmaceutical compositions can be conveniently presented in unit dosage form and
prepared by any of the methods well known in the art of pharmacy.

Compounds of the invention can be combined as the active ingredient in intimate admixture with
a pharmaceutical carrier according to conventional pharmaceutical compounding technigues. The carrier
can take a wide variety of forms depending on the form of preparation desired for administration, e.g., oral
or parenteral (including intravenous). Thus, the pharmaceutical compositions of the invention can be
presented as discrete units suitable for oral administration such as capsules, cachets or tablets each
containing a predetermined amount of the active ingredient. Further, the compositions can be presented
as a powder, as granules, as a solution, as a suspension in an aqueous liguid, as a non-aqueous liquid,
as an oil-in-water emulsion, or as a water-in-oil liquid emulsion. In addition to the common dosage forms
set out above, the compound represented by Formula |, or a pharmaceutically acceptable salt thereof,
can also be administered by controlled release means and/or delivery devices. The compositions can be
prepared by any of the methods of pharmacy. In general, such methods include a step of bringing into
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association the active ingredient with the carrier that constitutes one or more necessary ingredients. In
general, the compositions are prepared by uniformly and intimately admixing the active ingredient with
liquid carriers or finely divided solid carriers or both. The product can then be conveniently shaped into
the desired presentation.

The pharmaceutical carrier employed can be, for example, a solid, liquid, or gas. Examples of
solid carriers include lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, magnesium stearate,
and stearic acid. Examples of liquid carriers are sugar syrup, peanut oil, olive oil, and water. Examples of
gaseous carriers inciude carbon dioxide and nitrogen.

A tablet containing the composition of this invention can be prepared by compression or molding,
optionally with one or more accessory ingredients or adjuvants. Compressed tablets can be prepared by
compressing, in a suitable machine, the active ingredient in a free-flowing form such as powder or
granules, optionally mixed with a binder, lubricant, inert dituent, surface active or dispersing agent.
Molded tablets can be made by molding in a suitable machine, a mixture of the powdered compound
moistened with an inert liquid diluent. Each tablet preferably contains from about 0.05 mg to about 5 g of
the active ingredient and each cachet or capsule preferably containing from about 0.05 mg to about 5 g of
the active ingredient.

A formulation intended for the oral administration to humans may contain from about 0.5 mg to
about 5 g of active agent, compounded with an appropriate and convenient amount of carrier material
which may vary from about 5 to about 95 percent of the total composition. Unit dosage forms will
generally contain between from about 1 mg to about 2 g of the active ingredient, typically 25 mg, 50 mg,
100 mg, 200 mg, 300 mg, 400 mg, 500 mg, 500 mg, 80C mg, or 1000 mg.

Compounds of the invention can be provided for formulation at high purity, for example at least
about 90%, 95%, or 98% pure by weight.

Pharmaceutical compositions of the invention suitable for parenteral administration may be
prepared as salutions or suspensions of the active compounds in water. A suitable surfactant can be
included such as, for example, hydroxypropylcellulose. Dispersions can also be prepared in glycerol,
fiquid polyethylene glycels, and mixtures thereof in oils. Further, a preservative can be included to prevent
the detrimental growth of microorganisms.

Pharmaceutical compositions of the invention suitable for injectable use include sterile aqueous
solutions or dispersions. Furthermaore, the compositions can be in the form of sterile powders fcr the
extemporaneous preparation of such sterile injectable solutions or dispersions. In all cases, the final
injectable form must be sterile and must be effectively fluid for easy syringability. The pharmaceutical
compositions must be stable under the conditions of manufacture and storage; thus, preferably should be
preserved against the contaminating action of microorganisms such as bacteria and fungi. The carrier can
be a solvent or dispersion medium containing, for example, water, ethanol, polyol (e.g., glycerol,
propylene glycol and liquid polyethylene giycol), vegetable oils, and suitable mixtures thereof.

Pharmaceutical compositions of the invention can be in a form suitable for topical use such as,
for example, an aerosol, cream, ointment, lotion, dusting powder, or the like. Further, the compositions
can be in a form suitable for use in transdermal devices. These formulations may be prepared, utilizing a
compound represented by Formula | of this invention, or a pharmaceutically acceptable salt thereof, via

conventional processing methods. As an example, a cream or ointment is prepared by admixing
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hydrophilic material and water, together with about 5 wt% to about 10 wi% of the compound, to produce a
cream or ointment having a desired consistency.

Pharmaceutical compositions of this invention can be in a form suitable for rectal administration
wherein the carrier is a solid. It is preferable that the mixture forms unit dose suppositories. Suitable
carriers include cocoa butter and other materials commonly used in the art. The suppositories may be
conveniently formed by first admixing the composition with the softened or melted carrier(s) followed by
chilling and shaping in moids.

In addition to the aforementioned carrier ingredients, the pharmaceutical formulations described
above may include, as appropriate, one or more additional carrier ingredients such as diluents, buffers,
flavoring agents, binders, surface-active agents, thickeners, lubricants, preservatives (including anti-
oxidants) and the like. Furthermore, other adjuvants can be included to render the formulation isotonic
with the blood of the intended recipient.

Compositions containing & compound described by Formula I, or pharmaceuticaily acceptable

salts thereof, may also be prepared in powder or liquid concentrate form.

Uses:

Compounds of the present invention inhibit the activity of ATX in animals, including humans, and
are useful in the treatment and/or prevention of various diseases and conditions such as cancer,
lymphocyte homing and inflammation, neuropathic pain, fibrotic diseases, thrombosis, and cholestatic
pruritus which are caused, mediated and/or propagated by increased LPA levels and/or the activation of
ATX. In particular, compounds of the invention, and compositions thereof, are inhibitors of ATX, and are
useful in treating conditions modulated, at least in part, by ATX.

In some embodiments, the invention includes a method of treating cancer comprising
administering to 2 mammal in need thereof a therapeutically effective amount of a compaound or salt of
the invention.

In some embodiments, the invention includes a method of treating a cancer mediated at least in
part by ATX comprising administering to a mammal in need thereof a therapeutically effective amount of a
compound or salt of Formula I.

In some embodiments, the invention includes a method of treating or a method of manufacturing
a medicament for treating a cancer, such as those described herein, which is mediated at least in part by
ATX, comprising administering to a mammal in need thereof a therapeutically effective amount of a
compound or salt of the invention.

In some embadiments, the invention includes a method of treating lymphocyte homing and
inflammation comprising administering to a mammal in need thereof a therapeutically effective amount of
a compound or salt of the invention.

In some embodiments, the invention includes a method of treating lymphocyte homing and
inflammation mediated at least in part by ATX comprising administering to a mammal in need thereof a
therapeutically effective amount of a compound or salt of Formula I.

In some embodiments, the invention includes a method of treating or a method of manufacturing
a medicament for treating lymphocyte homing and inflammation, such as those described herein, which is
mediated at least in part by ATX, comprising administering to a mammal in need thereof a therapeutically
effective amaount of a compound or salt of the invention.
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In some embodiments, the invention includes a method of treating neuropathic pain comprising
administering to a mammal in need thereof a therapeutically effective amcunt of a compound or salt of
the invention.

In some embodiments, the invention includes a method of treating neuropathic pain mediated at
least in part by ATX comprising administering to a mammal in need therecf a therapeutically effective
amount of a compound or salt of Formula |.

In some embodiments, the invention includes a method of treating or @ method of manufacturing
a medicament for treating neurcpathic pain, such as those described herein, which is mediated at least in
part by ATX, comprising administering to a mammal in need thereof a therapeutically effective amount of
a compound or sait of the invention.

In some embodiments, the invention includes & method of treating fibrotic diseases comprising
administering to a mammal in need thereof a therapeutically effective amount of @ compound or salt of
the invention.

In some embodiments, the invention includes a method of treating fibrotic diseases mediated at
least in part by ATX comprising administering to a mammal in need thereof a therapeutically effective
amount of a compound or salt of Formula |.

In some embodiments, the invention includes a method of treating or 2 method of manufacturing
a medicament for treating a fibrotic disease, such as those described herein, which is mediated at least in
part by ATX, comprising administering to a mammal in need thereof a therapeutically effective amount of
a compound or salt of the invention.

In some embodiments, the invention includes a method of treating thrombosis comprising
administering to a mammal in need thereof a therapeutically effective amount of a compound or salt of
the invention.

In some embodiments, the invention includes a method of treating thrombosis mediated at least
in part by ATX comprising administering to a mammal in need thereof a therapeutically effective amount
of a compound or salt of Formula .

In some embodiments, the invention includes a method of treating or a method of manufacturing
a medicament for treating thrombosis, such as those described herein, which is mediated at least in part
by ATX, comprising administering to a mammal in need therecf a therapeutically effective amount of a
compound or salt of the invention.

In some embodiments, the invention includes a method of treating cholestatic pruritus comprising
administering to a mammal in need thereof a therapeutically effective amount of a compound or salt of
the invention.

In some embodiments, the invention includes a method of treating cholestatic pruritus mediated
at least in part by ATX comprising administering to @ mammat in need thereof a therapeutically effective
amount of a compound or salt of Formula 1.

In some embodiments, the invention includes a method of treating or a method of manufacturing
a medicament for cholestatic pruritus, such as those described herein, which is mediated at least in part
by ATX, comprising administering to a mammal in need thereof a therapeutically effective amount of a
compound or salt of the invention.

The compounds of Formula | of the invention are useful in the treatment of a variety of cancers,
inctuding, but not limited to, solid tumors, sarcoma, fibrosarcoma, osteoma, melanoma, retinoblastoma,
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rhabdomyosarcoma, glioblastoma, neuroblastoma, teratocarcinoma, hematopoietic malignancy, and
malignant ascites. More specifically, the cancers include, but not limited to, lung cancer, bladder cancer,
pancreatic cancet, kidney cancer, gastric cancer, breast cancer, colon cancer, prostate cancer (including
bone metastases), hepatocellular carcinoma, ovarian cancer, esophageal squamous cell carcinoma,
melanoma, an anapiastic large cell lymphoma, an inflammatory myofibroblastic tumor, and a
glioblastoma.

In some embodiments, the above methods are used to treat one or more of bladder, colorectal,
non-small cell lung, breast, or pancreatic cancer. In some embodiments, the above methods are used to
treat one or more of ovarian, gastric, head and neck, prostate, hepatocellular, renal, glioma, or sarcoma
cancer.

In some embodiments, the invention includes a method, including the above methods, wherein
the compound is used to inhibit cellular epithelial to mesenchymal transition (EMT).

In some embodiments, the method further comprises administering at least on additional active
agent. In some embodiments, the invention inciudes a method of treating cancer comprising
administering to a mammal in need thereof a therapeutically effective amount of a compound or salt of
the invention, wherein at least one additional active anti-cancer agent is used as part of the method.

In some embodiments, the invention includes a method of treating the disease described herein
mediated at least in part by ATX comprising administering to a mammal in need thereof a therapeutically
effective regimen comprising a compound or salt of Formula | and at least one additional active agent.
Generally, dosage levels on the order of from about 0.01 mg/kg to about 150 mg/kg of body weight per
day are useful in the treatment of the above-indicated conditions, or alternatively about 0.5 mg to about 7
g per patient per day. For example, inflammation, cancer, psoriasis, allergy/asthma, disease and
conditions of the immune system, disease and conditions of the Central Nervous System (CNS), may be
effectively treated by the administration of from about 0.01 to 50 mg of the compound per kilogram of
body weight per day, or alternatively about 0.5 mg to about 3.5 g per patient per day.

It is understood, however, that the specific dose level for any particular patient will depend upon a
variety of factors including the age, body weight, general health, sex, diet, time of administration, route of
administration, rate of excretion, drug combination and the severity of the particular disease undergoing

therapy.

General Definitions and Abbreviations:

Except where otherwise indicated, the following general conventions and definitions apply.
Unless otherwise indicated herein, fanguage and terms are to be given their broadest reasonable
interpretation as understood by the skilled artisan. Any examples given are nonlimiting.

Any section headings or subheadings herein are for the reader's convenience and/or formal
compliance and are non-limiting.

A recitation of a compound herein is open to and embraces any material or composition
containing the recited compound (e.g., a composition containing a racemic mixture, tautomers, epimers,
sterecisomers, impure mixtures, etc.). In that a salt, solvate, or hydrate, palymorph, or other complex of a
compound includes the compound itself, a recitation of a compound embraces materials containing such

forms. Isotopically labeled compounds are also encompassed except where specifically excluded. For
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example, hydrogen is not limited to hydrogen containing zero neutrons. For example, deuterium is
referred to herein as “D” and means a hydrogen atom having one neutron.

The term “active agent” of the present invention means a compound of the invention in any salt,
polymorph, crystal, solvate, or hydrated form.

The term “pharmaceutically acceptable salt(s)” is known in the art and includes salts of acidic or
basic groups which can be present in the compounds and prepared or resu‘!ting from pharmaceutically
acceptable bases or acids.

The term “substituted” and substitutions contained in formulas herein refer to the replacement of
one or more hydrogen radicals in a given structure with a specified radical, or, if not specified, to the
replacement with any chemically feasible radical. When more than one position in a given structure can
be substituted with maore than one substituent selected from specified groups, the substituents can be
either the same or different at every position (independently selected) unless otherwise indicated. In
some cases, two positions in a given structure can be substituted with one shared substituent. It is
understood that chemically impossible or highly unstable configurations are not desired or intended, as
the skilled artisan would appreciate.

In descriptions and claims where subject matter (e.g., substitution at a given molecular position)
is recited as being selected from a group of possibilities, the recitation is specifically intended to include
any subset of the recited group. In the case of multiple variable positions or substituents, any combination
of group ar variable subsets is also contemplated.

Unless indicated otherwise, a substituent, diradical or other group referred to herein can be bonded
through any suitable position to a referenced subject molecule. For example, the term “indolyl” includes 1-
indolyl, 2-indalyl, 3-indolyl, etc.

The convention for describing the carbon content of certain moieties is *(Ca)” or “Ca-Cy”

')

meaning that the moiety can contain any number of from “a” to “b” carbon atoms. Cpalkyl means a single
covalent chemical bond when it is a connecting moiety, and a hydrogen when it is a terminal moiety.
Similarly, “x-y” can indicate a moiety containing from x to y atoms, e.g.,s.¢heterocycloalkyl means a
heterocycloalkyl having either five or six ring members. “C,.," may be used to define number of carbons in
a group. For example, “Cg.qzalkyl” means alkyl having 0-12 carbons, wherein Cpalkyl means a single
covalent chemical bond when a linking group and means hydrogen when a terminal group.

The term “absent,” as used herein to describe a structural variable (e.g., “—R— is absent”)
means that diradical R has na atoms, and merely represents a bond between other adjoining atoms,
unless otherwise indicated.

Unless otherwise indicated (such as by a connecting “-"), the connections of compound name
moieties are at the rightmost recited moiety. That is, the substituent name starts with a terminal moiety,
continues with any bridging moieties, and ends with the connecting moiety. For example,
“heteroarylthioC,.salkyl is a heteroaryl group connected through a thio sulfur to a C,_4 alkyl, which alkyl
connects to the chemical species bearing the substituent.

The term “aliphatic” means any hydrocarbon moiety, and can contain linear, branched, and cyclic
parts, and can be saturated or unsaturated.

The term “alkyl” means any saturated hydrocarbon group that is straight-chain or branched.
Examples of alkyl groups include methyl, ethyl, propyl, 2-propyl, n-butyl, iso-butyt, tert-butyl, pentyl, and
the like.
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The term “alkenyl” means any ethylenically unsaturated straight-chain or branched hydrocarbon
group. Representative examples include, but are not limited to, ethenyl, 1-propenyl, 2-prapeny!, 1-, 2-, or
3-butenyl, and the like.

The term “alkyny!” means any acetylenically unsaturated straight-chain or branched hydrocarbon
group. Representative examples include, but are not limited to, ethynyl, 1-propynyl, 2-propynyl, 1-, 2-, or
3-butynyl, and the like.

The term “alkoxy” means —O-alkyt, —O-alkenyl, or —O-alkynyl. “Haloalkoxy” means an —O-
(haloalkyl) group. Representative examples include, but are not limited to, trifluoromethoxy,
tribromomethoxy, and the like.

“Haloalkyl” means an alkyl, preferably lower alkyl, that is substituted with one or more same or
different halo atoms.

“Hydroxyalkyl” means an alkyl, preferably lower alkyl, that is substituted with one, two, or three
hydroxy groups; e.g., hydraxymethyl, 1 or 2-hydroxyethyl, 1,2-, 1,3-, or 2,3-dihydroxypropyl, and the like.

The term “alkanoyl” means —C(O)-alkyl, —C(O)-alkenyl, or —C(O)-atkynyl.

“Alkylthio” means an —S-(alkyl) or an —S-(unsubstituted cycloaikyl) group. Representative
examples include, but are not limited to, methylthio, ethylthio, propylthio, butyithio, cyclopropylthio,
cyclobutylthio, cyclopentylthio, cyclohexylthio, and the like.

The term “cyclic” means any ring system with or without heteroatoms (N, O, or S(Q)q.2), and
which can be saturated, partially saturated, or unsaturated. Ring systems can be bridged and can include
fused rings. The size of ring systems may be described using terminology such as ", cyclic,” which
means a cyclic ring system that can have from x to y ring atoms. For example, the term “g.4gcarbocyclic”
means a 5,6 or 6,6 fused bicyclic carbocyclic ring system which can be saturated, unsaturated or
aromatic. It also means a phenyl fused to one 5 or 6 membered saturated or unsaturated carbocyclic
group. Nonlimiting examples of such groups include naphthyl, 1,2,3,4 tetrahydronaphthyl, indenyl,
indanyl, and the like.

The term “carbocyclic” means a cyclic ring moiety containing only carbon atoms in the ring(s)
without regard to aromaticity. A 3-10 membered carbocyclic means chemically feasible monocyclic and
fused bicyclic carbocyclics having from 3 to 10 ring atoms. Similarly, a 4-6 membered carbocyclic means
monocyclic carbocyclic ring moieties having 4 to 6 ring carbons, and a 9-10 membered carbocyclic
means fused bicyclic carbocyclic ring moieties having 9 to 10 ring carbons.

The term “cycloalkyl” means a non-aromatic 3-12 carbon mono-cyclic, bicyclic, or polycyclic
aliphatic ring moiety. Cycloalkyl can be bicycloalkyl, polycycloalkyl, bridged, or spiroalkyl. One or more of
the rings may contain one or more double bonds but none of the rings has a completely conjugated pi-
electron system. Examples, without limitation, of cycloalkyl groups are cyclopropane, cyclobutane,
cyclopentane, cyclopentene, cyclohexane, cyclohexadiene, adamantane, cycloheptane, cycloheptatriene,
and the like.

The term “unsaturated carbocyclic” means any cycloalkyl containing at least one double or triple
bond. The term “cycloalkenyl” means a cycloalkyl having at least one double bond inh the ring moiety.

The terms “bicycloalkyl” and “polycycloalkyl” mean a structure consisting of two or more
cycloalkyl moieties that have two or more atoms in common. if the cycloalkyl moieties have exactly two
atoms in common they are said o be “fused”. Examples include, but are not limited to,
bicyclo[3.1.0]hexyl, perhydronaphthyl, and the like. If the cycloalkyl moieties have more than two atoms in
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common they are said to be “bridged”. Examples include, but are not limited to, bicyclo[2.2.1]heptyl
(“norbornyl™), bicyclo[2.2 2}octyl, and the like.

The term “spiroalkyl” means a structure consisting of two cyctoalkyl moieties that have exactly
one atom in common. Examples include, but are not limited to, spiro[4.5]decyl, spiro[2.3]hexyl, and the
like.

The term “aromatic” means a planar ring moieties containing 4n+2 pi electrons, wherein n is an
integer.

The term “aryl” means aromatic moigties containing only carbon atoms in its ring system. Non-
limiting examptes include phenyl, naphthyl, and anthracenyl. The terms “aryl-alkyl” or “arylaikyl” or
“aralkyl” refer to any alky! that forms a bridging portion with a terminal aryl.

“Aralkyl” means alkyl that is substituted with an aryl group as defined above; e.g., —CH, phenyl,
—(CHa)ophenyl, —(CH,)3 phenyl, CH;CH(CH3)CH,phenyl, and the like and derivatives thereof.

The term “heterocyclic” means a cyclic ring moiety containing at least one heteroatom (N, O, or
S(0)e.2), including heteroaryl, heterocycloalkyl, including unsaturated heterocyclic rings.

The term “heterocycloalkyl” means a non-aromatic monocyclic, bicyclic, or polycyclic heterocyclic
ring moiety of 3 to 12 ring atoms containing at least one ring having one or more heteroatoms. The rings
may alsa have one or more double bonds. However, the rings do not have a completely conjugated pi-
electron system. Examples, without limitation, of heterocycloalkyl rings include azetidine, oxetane,
tetrahydrofuran, tetrahydropyran, oxepane, oxocane, thietane, thiazolidine, oxazolidine, oxazetidine,
pyrazolidine, isoxazolidine, isothiazolidine, tetrahydrothiophene, tetrahydrothiopyran, thiepane, thiocane,
azetidine, pyrrolidine, piperidine, N-methylpiperidine, azepane, 1,4-diazapane, azocane, [1,3]dioxane,
oxazolidine, piperazine, homopiperazine, morpholine, thiomorpholine, 1,2,3,6-tetrahydropyridine and the
like. Other examples of heterocycloalkyl rings include the oxidized forms of the sulfur-containing rings.
Thus, tetrahydrothiophene-1-oxide, tetrahydrothiophene-1,1-dioxide, thiomorpholine-1-oxide,
thiomorpholine-1,1-dioxide, tetrahydrothiopyran-1-oxide, tetrahydrothiopyran-1,1-dioxide, thiazolidine-1-
oxide, and thiazolidine-1,1-dioxide are also considered to be heterocycloalkyl rings. The term
“heterocycloalkyl” also includes fused ring systems and can include a carbocyclic ring that is partially or
fully unsaturated, such as a benzene ring, to form benzofused heterocycloalky! rings. For example, 3,4-
dihydro-1,4-benzodioxine, tetrahydroquinoline, tetrahydroisoguinoline and the like. The term
“heterocycloalkyl” also includes heterobicycloalkyl, heteropolycycloalkyl, or heterospiroalkyl, which are
bicycloalkyl, polycycloalkyl, or spiroalkyl, in which one or more carbon atom(s) are replaced by one or
more heteroatoms selected from O, N, and S. For example, 2-oxa-spiro[3.3]heptane, 2,7-diaza-
spiro[4.5]decane, 6-oxa-2-thia-spiro[3.4]octane, octahydropyrrolo[1,2-a]pyrazine, 7-aza-
bicyclof2.2.1}heptane, 2-oxa-bicyclo[2.2.2]octane, and the like, are such heterocycloalkyls.

Examples of saturated heterocyclic groups include, but are not limited to oxiranyl, thiaranyl,
aziridinyl, oxetanyl, thiatanyl, azetidinyl, tetrahydrofuranyl, tetrahydrothiophenyl, pyrrolidinyl,
tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl, 1,4-dioxanyl, 1,4-oxathianyl, morpholinyl, 1,4-
dithianyl, piperazinyl, 1,4-azathianyl, oxepanyl, thiepanyl, azepanyl, 1,4-dioxepanyl, 1,4-oxathiepanyl, 1,4-
oxaazepanyl, 1,4-dithiepanyl, 1,4-thieazepanyl, 1,4-diazepanyl.

Non-aryl heterocyclic groups include saturated and unsaturated systems and can include groups
having only 4 atoms in their ring system. The heterocyclic groups include benzo-fused ring systems and
ring systems substituted with one or more oxo maieties. Recitation of ring sulfur is understood to include
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the suifide, sulfoxide or sulfone where feasible. The heterocyclic groups also include partially unsaturated
or fully saturated 4-10 membered ring systems, e.g., single rings of 4 to 8 atoms in size and bicyclic ring
systems, inctuding aromatic 6-membered aryl or heteroary! rings fused to a non-aromatic ring. Also
included are 4-6 membered ring systems (“4-6 membered heterocyclic’), which include 5-6 membered
heteroaryls, and include groups such as azetidinyl and piperidinyl. Heterocyclics can be heteroatom-
attached where such is possible. For instance, a group derived from pyrrole can be pyrrol-1-yl (N-
attached) or pyrrol-3-yl (C-attached). Other heterocyclics include imidazo(4,5-b)pyridin-3-yl and
benzoimidazol-1-yi.

Examples of heterocyclic groups include pyrrotlidinyl, tetrahydrofuranyl, tetrahydrothienyl,
tetrahydropyranyl, tetranydrothiopyranyl, piperidino, morpholino, thiomorpholino, thioxanyl, piperazinyl,
azetidinyl, oxetanyl, thietanyl, homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl,
1,2,3,6-tetrahydropyridinyi, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-
dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl!, dihydrothienyl, dihydrofuranyl, pyrazolidinyl,
imidazolinyl, imidazolidinyl, 3-azabicyclo[3.1.0]hexanyl, 3-azabicyclo[4.1.0lheptanyl, 3H-indclyl,
guinolizinyl, and the like.

The term “unsaturated heterocyclic” means a heterocycloalkyl containing at least one unsaturated
bond. The term “heterobicycloalkyl” means a bicycloalky! structure in which at least one carbon atom is
replaced with a heteroatom. The term “heterospiroalkyl” means a spiroalkyl structure in which at least one
carbon atom is replaced with a heteroatom.

Examples of partially unsaturated heteroalicyclic groups include, but are not limited to: 3,4-
dihydro-2H-pyranyl, 5,6-dihydro-2H-pyranyl, 2H-pyranyl, 1,2,3,4-tetrahydropyridinyl, and 1,2,5,6-
tetrahydropyridinyl.

The terms “heteroaryl” or “hetaryl” mean a monocyclic, bicydlic, or polycyclic aromatic
heterocyclic ring moiety containing 5-12 atoms. Examples of such heteroaryl rings include, but are not
limited to, furyl, thienyl, pyrrolyl, pyrazalyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, triazolyl,
oxadiazolyl, thiadiazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, and triazinyl. The terms
“heteroaryl” also include heteroaryl! rings with fused carbocyclic ring systems that are partially or fully
unsaturated, such as a benzene ring, to form a benzofused heteroaryl. For example, benzimidazole,
benzoxazole, benzothiazole, benzofuran, quinoling, isoquinoline, quinoxaline, indazole, imidaza[1,2-
alpyridine, 3-methyl-2-oxo0-2,3-dihydrobenzo[dloxazol-5-yl, 2-methyl-2H-indazol-5-yl, 3-
methylimidazo[1,5-a]pyridine, 2-methyl-1H-benzofd]imidazole, 1H-pyrrolo[2,3-b]pyridine, 3,4-Dihydro-2H-
benzo[b][1,4]oxazine, 2-0x0-2 3-dihydrobenzo[d]oxazole, 3-oxo-3,4-dihydro-2H-benzo[b}{1,4]oxazine, 2,3-
Dihydrobenzo[b][1,4]dioxine, 2-methyl-[1,2 4]triazolo[1,5-a]pyridine, and the like. Furthermore, the terms
“heteroaryl” include fused 5-6, 5-5, 6-6 ring systems, optionally possessing one nitrogen atom at a ring
junction. Examples of such hetaryl rings include, but are not limited to, pyrrolopyrimidinyl, imidazo[1,2-
alpyridinyl, imidazo[2, 1-blthiazolyl, imidazo[4,5-b]pyridine, pyrrolo[2,1-f][1,2 4]triazinyl, and the like.
Heteroaryl groups may be attached to other groups through their carbon atoms or the heteroatom(s), if
applicable. For example, pyrrole may be connected at the nitrogen atom or at any of the carbon atoms.

Heteroaryls include, e.g., 5 and 6 membered monocyclics such as pyrazinyl and pyridinyl, and 9
and 10 membered fused bicyclic ring moieties, such as quinolinyl. Other examples of heteroary! include
quinolin-4-yl, 7-methoxy-quinolin-4-yl, pyridin-4-yl, pyridin-3-yl, and pyridin-2-yl. Other examples of
heteroaryl include pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furanyl,
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thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyt, pyrrolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthatazinyl, pyridazinyl, triazinyl,
isoindolyl, pteridinyl, purinyl, oxadiazolyl, thiadiazolyt, furazanyl, benzofurazanyl, benzothiophenyl,
benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, furopyridinyl, and the like.
Examples of 5-6 membered heteroaryls include, thiophenyl, isoxazolyl, 1,2,3-triazolyl, 1,2,3-oxadiazolyl,
1,2 3-thiadiazolyl, 1,2 4-triazolyl, 1,3 4-oxadiazolyi, 1,3,4-thiadiazolyl, 1,2,5-oxadiazolyl, 1,2,5-thiadiazolyi,
pyridyl, pyridazinyt, pyrimidinyt, pyrazinyl, 1,2,4 oxadiazoly!, 1,2,5-triazinyl, 1,3,5-triazinyl, 6-0x0-1,6-
dihydropyridine, and the like.

“Heteroaralkyl” group means alkyl, preferably lower alkyl, that is substituted with a heteroaryl
group; e.g., —CH, pyridinyl, —(CHz)apyrimidinyl, —(CHy)simidazolyl, and the like, and derivatives thereof.

A pharmaceutically acceptable heteroaryl is one that is sufficiently stable to be attached to a
compound of the invention, formulated into a pharmaceutical composition and subsequently administered
to a patient in need thereof.

Examples of monocyclic heteroaryl groups include, but are not limited to: pyrrolyl, furanyl,
thiophenyl, pyrazolyl, imidazolyl, isoxazolyl, oxazolyl, isothiazolyl, thiazolyl, 1,2,3-triazolyl, 1,3,4-triazolyl,
1-oxa-2,3-diazolyl, 1-oxa-2,4-diazolyl, 1-oxa-2 5-diazolyl, 1-oxa-3,4-diazolyl, 1-thia-2,3-diazolyl, 1-thia-
2.4-diazolyl, 1-thia-2,5-diazolyl, 1-thia-3,4-diazolyl tetrazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl.

Examples of fused ring heteroaryl groups include, but are not limited to: benzoduranyl,
benzothiophenyl, indolyl, benzimidazoly!, indazolyl, benzotriazolyl, pyrrolo[2,3-b]pyridinyl, pyrrolof2,3-
clpyridinyl, pyrrolof3,2-c]pyridinyl, pyrrolo[3,2-blpyridinyl, imidazo[4,5-b]pyridinyl, imidazo[4,5-c]pyridinyl,
pyrazolo[4,3-d]pyridinyl, pyrazolo[4,3-c]pyridinyl, pyrazolo[3,4-clpyridinyl, pyrazolo[3,4-b]pyridinyl,
isoindolyl, indazolyl, purinyl, indolinyl, imidazo[1,2-a]pyridinyl, imidazo[1,5-a]pyridiny!, pyrazolo[1,5-
a]pyridinyl, pyrrolo[1,2-b]pyridazinyl, imidazo[1,2-c]pyrimidinyl, quinolinyl, isoguinolinyl, cinnolinyl,
azaquinazoline, quinoxalinyl, phthalazinyl, 1,6-naphthyridinyl, 1,7-naphthyridinyl, 1,8-naphthyridinyl, 1,5~
naphthyridinyl, 2,6-naphthyridinyl, 2,7-naphthyridinyl, pyrido[3,2-d]pyrimidinyl, pyrido[4,3-d]pyrimidinyl,
pyrido[3,4-d]pyrimidinyl, pyrido[2,3-d]pyrimidinyl, pyrido[2,3-b]pyrazinyl, pyrido[3,4-bjpyrazinyi,
pyrimido[5,4-d]pyrimidinyl, pyrimido[2,3-b]pyrazinyl, pyrimido[4,5-d]pyrimidinyl.

“Arylthio” means an —S-aryl or an —S-heteroaryl group, as defined herein. Representative
examples include, but are not limited to, phenylthio, pyridinylthio, furanylthio, thienylthio, pyrimidinylthio,
and the like and derivatives thereof.

The term “9-10 membered heterocyclic” means a fused 5,6 or 6,6 bicyclic heterocyclic ring
moiety, which can be saturadated, unsaturated or aromatic. The term "8-10 membered fused bicyclic
heterocyclic” also means a phenyl fused to one 5 or 6 membered heterocyclic group. Examples include
benzofuranyl, benzothiophenyl, indolyl, benzoxazolyl, 3H-imidazo[4,5-cjpyridin-yl, dinydrophthazinyl, 1H-
imidazo[4,5-c]pyridin-1-yl, imidazo[4,5-b]pyridyl, 1,3 benzo[1,3]dioxolyl, 2H-chromanyl, isochromanyl, 5-
ox0-2,3 dihydro-5H-[1,3]thiazolo[3,2-a]pyrimidyl, 1,3-benzothiazolyl, 1,4,5,6 tetrahydropyridazyl,
1,2,3,4,7 8Bhexahydropteridinyl, 2-thioxo-2,3,6,9-tetrahydro-1H-purin-8-yl, 3,7-dihydro-1H-purin-8-yl, 3,4-
dihydropyrimidin-1-yl, 2,3-dihydro-1,4-benzodioxinyl, benzo[1,3}dioxolyl, 2H-chromenyl, chromanyl, 3,4-

hexahydropteridin-yl, thieno[3,2-d}pyrimidinyl, 4-oxo-4,7-dihydro-3H-pyrrolo[2,3-d]pyrimidin-yl, 1,3-

dimethyl-6-ox0-2-thioxo-2,3,6,9-tetrahydro-1H-purinyl, 1,2-dihydroisoquinolinyl, 2-oxc-1 ,3-benzoxazolyl,

2.3-dihydro-5H-1,3-thiazolo-[3,2-alpyrimidinyl, 5,6,7,8-tetrahydro-quinazotlinyl, 4-oxochromanyl, 1,3-
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benzothiazolyl, benzimidazolyl, benzotriazolyl, purinyl, furylpyridyl, thiophenylpyrimidyl, thiophenylpyridyl,
pyrrolylpiridyl, oxazolylpyridyl, thiazolylpiridyl, 3,4-dihydropyrimidin-1-yt imidazolylpyridyl, quinoliyl,
isoquinolinyl, quinazolinyl, quinoxalinyl, naphthyridinyl, pyrazolyl[3 4]pyridine, 1,2-dihydroisoguinolinyl,
cinnalinyt, 2,3-dihydro-benzo[1,4]dioxind-yl, 4,5,6,7-tetrahydro-benzo[b]-thiophenyt-2-yl, 1, 8-
naphthyridinyl, 1,5-napthyridinyl, 1,6-naphthyridinyl, 1,7-napthyridinyl, 3,4-dihydro-2H-1,4-benzothiazine,
4,8-dihydroxy-quinalinyt, 1-oxo-1,2-dihydro-isoquinolinyl, 4-phenyl-[1,2 3]thiadiazolyl, and the like.

The term “aryloxy” means an —O-aryl or an —O-heteroaryl group, as defined herein.
Representative examples include, but are not limited to, phenoxy, pyridinyloxy, furanyloxy, thienyloxy,
pyrimidinyloxy, pyrazinyloxy, and the like, and derivatives thereof.

The term “oxo” means a compound containing a carbonyl group. One in the art understands that
an “oxo” requires a second bond from the atom to which the oxo is aftached.

The term “halo” or “halogen” means fluoro, chloro, bromo, or iodo.

“Acyl” means a —C(O)R group, where R can be selected from the nonlimiting group of hydrogen
or optionally substituted lower alkyl, trihalomethyl, unsubstituted cycloalkyl, aryl, or other suitable
substituent.

“Thioacyl” or ‘thiocarbonyl” means a—C(S)R" group, with R as defined above.

The term “protecting group” means a suitable chemical group that can be attached to a functional
group and removed at a later stage to reveal the intact functional group. Examples of suitable protecting
groups for various functional groups are described in T. W. Greene and P. G. M. Wuts, Protective Groups
in Organic Synthesis, 2d Ed., John Wiley and Sons (1991 and later editions); L. Fieser and M. Fieser,
Fieser and Fieser's Reagents for Organic Synthesis, John Wiley and Sons (1994); and L. Paquette, ed.
Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons (1995). The term “hydroxy
protecting group”, as used herein, unless otherwise indicated, includes Ac, CBZ, and various hydroxy
protecting groups familiar to those skilled in the art including the groups referred to in Greene.

The term “linear structure” means a moiety having substituents that do not cyclize to form a ring
system. A representative example includes, but is not limited to, a compound including —-NR°R® where

> and any atoms of “R® do not connect to form a ring.

any atoms of ‘R

As used herein, the term “pharmaceutically acceptable salt” means those salts which retain the
biological effectiveness and properties of the parent compound and do not present insurmountable safety
or toxicity issues.

The term “pharmaceutical composition” means an active compound in any form suitable for
effective administration to a subject, e.g., a mixture of the compound and at least one pharmaceutically
acceptable carrier.

As used herein, a “physiologically/pharmaceutically acceptable carrier” means a carrier or diluent
that does not cause significant irritation to an organism and does not abrogate the biological activity and
properties of the administered compound.

A “pharmaceutically acceptable excipient” means an inert substance added to a pharmaceutical
composition to further facilitate administration of a compound. Examples, without limitation, of excipients
include calcium carbenate, calcium phosphate, various sugars and types of starch, cellulose derivatives,
gelatin, vegetable oils and polyethylene glycols.

The term “substituted” and substitutions contained in formulas herein refer to the replacement of
one or more hydrogen radicals in a given structure with a specified radical, or, if not specified, to the
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replacement with any chemically feasible radical. When more than one position in a given structure can
be substituted with more than one substituent selected from specified groups, the substituents can be
either the same or different at every position (independently selected) unless otherwise indicated. In
some cases, two positions in a given structure can be substituted with one shared substituent. It is
understood that chemically impossible or highly unstable configurations are not desired or intended, as
the skilled artisan would appreciate.

The terms “treat,” "treatment,” and “treating” means reversing, alleviating, or inhibiting the
progress of the disorder or condition to which such term applies, or one or more symptoms of such
disorder or condition. “Preventing” means partially or completing treating before the discrder or condition
occurs.

“Therapeutically effective amount” means that amount of the compound being administered
which will relieve to some extent one or more of the symptoms of the disorder being treated, or result in

inhibition of the progress or at least partial reversal of the condition.

NMR Nuclear magnetic resonance
MDP(S)} Mass-directed HPLC purification (system)
LC/MS Liquid chromatography mass spectrometry
LDA Lithium diisopropylamide
tert-BuOH tert-Butanol
AcOH Acetic acid
CDi 1,1-Carbonyldiimidazole
DCE 1,1-Dichloroethane
DCM Dichloromethane
DMF Dimethylformamide
THF Tetrahydrofuran
MeOH Methanol
EtOH Ethanol
EtOAc Ethyl acetate
MeCN Acetonitrile
DMSO Dimethylsulfoxide
Boc fert-Butyloxycarbonyl
DME 1,2-Dimethoxyethane
DMF N,N-Dimethylformamide
DIPEA Diisopropylethylamine
PS-DIEA Polymer-supported diisopropylethylamine
PS—PPh;-Pd Polymer-supported Pd(PPhs),
LAH Lithium aluminum hydride
EDC 1-(3-Dimethylaminopropyl)-3-ethylcarbodiimide
HATU: 1-[bis(dimethylamino)methylenel-1H-1,2,3-triazolo[4,5-b]pyridinium-3-oxide hexafluorophosphate
HOBt 1-Hydroxybenzotnazaole
DMAP 4-Dimethylaminopyridine
SEM-CI 2-(Trimethylsilyl)ethoxymethy! chloride
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TBTU O-(Benzotriazol-1-yl}-N,N,N'N'-tetramethyluronium tetrafluoroborate
TEMPO 2,2,6 6-Tetramethylpiperidine-1-oxyl

TFA (A) Trifluoroacetic acid (anhydride)

TLC Thin layer chromatography

TMSCN Trimethylsilyl cyanide

Min Minute(s)

NMO N-Methylmorpholine N-oxide

h Hour(s)

d Day(s)

RT, R.T., rt, rtorrt Room temperature

tr Retention time
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CLAIMS

A compound according to Formuta I

or a pharmaceutically acceptable salt thereof, wherein:

X' and X2 are each independently selected from one or more of Cy a1y, C=0O, NR?, or O;

X% is independently selected from one or more of C+_saky, C=0, NR®, O, or CR™R"";

m and n are each independently selected from Q, 1 or 2;

R' is selected from Co.1zalkyl—, Cs qocycloalkyl—Co.12alkyl—, Cs.i2heterocycloalkyl—Co.12alkyl-, aryl-
Co.12alkyl—, aryl—-Cs.jocycloalkyl—, aryl-Cs i;heterocycloalkyl— heteroaryl-Cg ,alkyl—, heteroaryl-
Cs.qzCycloalkyl—, or heteroaryl-Cs; 42heterocycloalkyl-, any of which is optionally substituted with
one or more independent G' substituents:

R? is selected from Co.12alkyl—, Cs qscycloalkyl-Cq.12alkyl—, Cy.q,heterocycloalkyl—Coq.izalkyl—, aryl-
Co.12alkyl—, aryl-Cs_i;cycloalkyl—, aryl-Cs ;;heterocycloalkyl—, heteroaryl-Cq.ipalkyl—, heteroaryl—
Cy.qpcycloalkyl—, or heteroaryl-Cs.qoheterocycloalkyl-, any of which is optionally substituted with
one or more independent G? substituents;

R* is selected from Cg.12alkyl—, CarzCycloalkyl—Cq 1ralkyl—, Cs zheterocycloalkyl-Co.psalkyl-, aryl-
Co-12alkyl—, ary—Ca_1scycloalkyl—, aryl-Cs joheterocycloalkyl—, heteroaryl-Cq.q,alkyl—, heteroaryl-
Cs.qocycloalkyl—, or heteroaryl-Cs.oheterocycloalkyl-, any of which is optionally substituted with
one or more independent G** substituents;

R? and R* are each independently a linear structure, or, R? and R* are taken together with the
carbon atom to which they are attached to form a 3-12 membered saturated or unsaturated ring,
wherein said ring optionally includes one or more additional heteroatoms selected from O, N, or
S(O)ms:

R? is selected from Co.12alkyl—, Cs 1ocycloalkyl-Cq.izalkyl—, Csq2heterocycloalkyl-Cq yalkyl—, aryl-
Co.12alkyl—, aryl-Cs j,cycloalkyl-, aryl-Cs sheterocycloalkyl-, heteroaryl-Co4zalkyl—, heteroaryl-
Ca.1ocycloalkyl—, or heteroary-Cs;. ;heterocycloalkyl-, any of which is optionally substituted with
one or more independent G® substituents;

R* is selected from Cyoalkyl—, Cs.qzcycloalkyl-Cq palkyl—, Cs.qheterocycloalkyl-Co.ialkyl—, aryl-
Co.1zalkyl—, aryl-Cs.jpcycloalkyl—, aryl-Cs yoheterocycloalkyl—, heteroaryl-Co.qpalkyl—, heteroaryl-
Caiocycloalkyl—, heteroaryl-Cs q,heterocycloalkyl—, or pyridine-N-oxide, any of which is optionally
substituted with one or more independent G* substituents;

G' G G*, G° and G* are each independently selected from one or more of H, D, halo, -CN, -
CDs, —~OCDs, —0%0—, —CF3, —OCF3, ~OCHF 5, ~NR°R®, —=NO,, —~B(OH),, -PO(OR'?),, —
PO(OR')R"®, ~-CONR'?OH, ~Cq.1palkyl, ~Cy.1,alkenyl, ~Cy.1zalkynyl, Ca.qpcycloalkyl—Co.1palkyl—,
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Ca.pheterocycloalkyl—Co..palkyl—, aryi-Co.ralkyl-, heteroaryl-Cg.qzalkyl—, —OCq jralkyl, —
S(0)mR'% ~C(O)R'?, —C(O)NR'R™ —C(0)-C(O)NR™R"™, ~C(O)OR"?, -C(0)-C(O)OR", —
OC(O)R™, —-NR'2C(0)R", -NR"*C(0)OR™, -NR"S(0),R"™, ((CR"R'*)C(O)R", ~
(CRMR15)C(O)OR12, —(CR14R15)C(O)NR12R13, —(CRMR1?)nqs(O)zNR12R13, —(CRMR15)"1NR12R13, _
(CR™R™),,OR"™ —(CR"R'®)1S(0)a2 R, -NR"®C(O)NR"?R", -NR'®*S(0),NR"’"R" or —
NR™S(0)NR"R", any of which is optionally substituted with one or more independent Q'
substituents;
Q' is selected from H, D, halo, =CN, —=CD3, —OCD,, —~0x0—, —CF3, —-OCF5, “OCHF,, ~NO;, -
B(OH),, ~PO(OR'"),, -PO(OR'R'®, NR''R'® ~CONR''OH, Cy.12alkyl—, —C. 1, atkenyl, —C..
1oatkynyl, aryl-Cq_zalkyl—, heteroaryl-Cq.alkyl—, Ca.iocycloalkyl-Cq qpalkyl-, Ca.
1zheterocycloalkyl—Cq_ialkyl—, aryl—Cq.12cycloalkyl—, heteroaryl-Cs jocycloalkyl—, Ca
12heterocycloalkyl—Cj.q.cycloalkyl—, Cs.qpcycloalkyl-Cs.iocycloalkyl—, Cq qzalkyl-Csy
1zheterocycloalkyl—, Caq:heterocycloalkyl-Caqyheterocycloalkyl—, aryl—Cs jsheterocycloalkyi-,
heteroaryl—Cs.; heterocycloalkyl—, —=OCq.1,alkyl, ~C(0)-C(O)NR''R'®, -C(0)-C(O)OR", -
OC(O)R", =NR""C(O)R'®, =NR""S(0),R"®, «(CR"R*),5C(O)R"", -(CR"*R¥*)C(0)OR"’, —
(CR19R20)H3C(O)NR17R18, —(CR19R20)H3S(O)2NR”R1S, ——(CR19R20),\3NR17R18, —(CRWQRZO){@ORW, _
(CR™R™) ,S(0)R"", ~NR?'C(O)NR"R '8, ~NR?'S(0),NR''R"® or -NR*'S(O)NR''R®, any of
which is optionally substituted with one or more independent Q substituents;
Q° is selected from one or mare of H, D, halo, —=CN, —oxo—, =CDs3, ~OCDs, —CF3, —OCF3, —
OCHF,, -NO,, —B(OH),, -PO(OR?),, -PO(OR*)R** -CONR?’OH, ~CONR*’'R*C ;,alkyl-, ~C,.
12 alkenyl, =C..1» alkynyl, ~OCq_12alkyl, aryl-Co.1palkyl—, heteroaryl—Cq.y2alkyl—, Cs1acycloalkyl-Co.
spalkyl—, Cszheterocycloalkyl-Cq.q alkyl—, aryl~Cq.iocycloalkyl-, heteroaryl-Cs.,cycloalkyl—, Cs.
szheterocycloalkyl-Cs qscycloalkyl—, Csqscycloalkyl—Ca.qacycloalkyl-, Cqq2alkyl~Ca.
1oheterocycioalkyl—, Cs.jpheterocycloalkyl-Cs s2heterocycloalkyl—, aryl-Cs.iheterocycloalkyl-,
heteroaryl-Cs 1 heterocycloalkyl—, ~C(O)-C(O)NR¥R?, —Cy.1,alkyIC(O)OR?, ~C(0)-C(0)OR?', -
OC(O)R¥, -NR¥C(O)R®, -NR¥C(0)OR®, —~NR?'S(0),R®, -(CR*R*%),sC(O)R*, -
(CR¥R*),:C(0)OR?, -(CR®R™)sC(0)NRTR?® —(CR®R™),58(0),NR*'R*®, -
(CR29R3O)n5NR27R28, —(CRzgRao)n5OR27, _(CR29R30)nSS(O)n6R27’ —NRsOC(O)NRZTRZB, _
NR*’S(0),NR?'R* or —NR*’S(O)NR”’R*® substituents, any of which may be optionally
substituted,;
R® R® R™ R" R™ R™ R™ R'™, and R'® are each independently selected from one or more of
H, Ciealkyl—, Cascycloalkyl-Cosalkyl— Cagheterocycloalkyl-Cqsalkyl—, aryl-Cgsalkyl—, aryl-Cs.
scycloalkyl—, aryl-C; sheterocycloalkyl—, heteroaryl-C,_galkyl—, heteroaryl-C, gcycloalkyl- or
heteroaryl-Cs gheterocycloalkyl—, any of which may be optionally substituted;
R"7 R™ R"™ R® R¥ RY R% R® and R* are each independently selected from H, C4alkyl-,
Cascycloalkyl-Cosalkyl—, Casheterocycloalkyl-Coealkyl—, aryl-Cgesalkyl—, aryl-Csgcycloalkyl—,
aryl-Cs gheterocycloalkyl—, heteroaryl-Cy.salkyl—, heteroaryl-Cs scycloalkyl— or heteroaryl-Cs.
sheterocycloalkyl—, any of which may be optionally substituted,
“NR°R® and -NR"R" are each independently a linear structure, or, R® and R®, or R'* and R",
respectively, are taken together with the nitrogen atom to which they are attached to form a 3-12
membered saturated or unsaturated ring, wherein said ring optionally includes one or more
additional heteroatoms selected from O, N, or S(O)z;
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_CR"™R" and ~CRR' are each independently a linear structure, or, R'® and R"", or R™ and R™
respectively, are taken together with the carbon atom to which they are attached to form a 3-12
membered saturated or unsaturated ring, wherein said ring optionally includes one or more
heteroatoms selected from O, N, or S(O)na;

—CR"™R% s a linear structure, or, R' and R*® are taken together with the carbon atom to which
they are attached to form a 3-12 membered saturated cr unsaturated ring, wherein said ring
optionally includes one or more additional heteroatoms selected from O, N, or S(O)ma;

—NR'""R"™ s a linear structure, or, R' and R'® are taken together with the nitrogen atom to which
they are attached to form a 3-12 membered saturated or unsaturated ring, wherein said ring
optionally includes one or more additional heteroatoms selected from O, N, or S(O)ns;

—CR?R* i3 a linear structure, or, R® and R are taken together with the carbon atom to which
they are attached to form a 3-12 membered saturated or unsaturated ring, wherein said ring
optionally includes one or more additional heteroatoms selected from O, N, or S(O)yye;

~NR*R% is a linear structure, or, R?’ and R”® are taken together with the nitrogen atom to which
they are attached to form a 3-12 membered saturated or unsaturated ring, wherein said ring
optionally includes one or more additional heteroatoms selected from O, N, or S(O)7;

wherein m1, m2, m3, m4, m5, m8, m7, n1, n2, n3, n4, n5 and n6 are each independently
selected from 0, 1 or 2;

or a pharmaceutically acceptable salt, solvate or a prodrug thereof.

The compound or salt of any one of the preceding claims, wherein:

R' is selected from one of Ca.scycloalkyl-Cy galkyl—, Csgheterocycloalkyl-Cq.salkyl—, aryl-C.
galkyl—, or heteroaryl-Cqsalkyl—

G' is selected from one of H, halo, ~-CN, —oxo—, —CF3, <OCF5, ~OCHF,, -NR°R®, ~NO,, ~OC,.
galkyl, =S(0)aiR"?, —=B(OH)z, ~Cp.salkyl, —Ca.salkenyl, —Cogalkynyl, Csscycloalkyl-Cq salkyl—Ca.
gheterocycloalkyl-Cq salkyl—, aryl-Cq.salkyl—, or heteroaryl-Cg.zalkyl—.

The compound or salt of any one of the preceding claims, wherein G'is selected from 0 to 3 of H,
halo, —=CN, —ox0—, —CF3, ~OCF4, =OCHF,, -NR’R®, -=NO,, —OCgsalkyl, —=S(O)nR"?, =B(OH),, —Co.
galkyl, —C, galtkenyl, —C, galkynyl, C;scycloalkyl-Cq galkyi—,Casheterocycloalkyl-Cq salkyl—, aryl-
Co.salkyl—, or heteroaryl-Cgsalkyl—.

The compound or salt of any one of the preceding claims, wherein:

R? is selected from Co.galkyl—, Csscycloalkyl-Cqgalkyl—, or C;gheterocycloalkyl-Cqgalkyl—

R**is Coqalkyl—;

G?is selected from one or more of H, halo, —=CN, —CD5, ~OCD;, —~CF5, —OCF3, -OCHF;, or —~OCy,.
salkyl;

R? and R* are each independently a linear structure, or, R? and R™ are taken together with the
carbon atom to which they are attached to form a 3-12 membered saturated or unsaturated ring,

wherein said ring optionally includes one or more additional heteroatoms selected from O, or N.
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The compound or sait of any one of the preceding claims, wherein G? is selected from 0 to 3 of H,
halo, -CN, —CDj3, —-OCD;, —CF3, —OCF;, —OCHF,, or —OC,satkyl.

The compound or salt of any one of the preceding claims, wherein:

R? is selected from Coaalkyl—, Cygcycloalkyl-Cqalkyl—, or Cygheterocycloalkyl-Cqaalkyl—;
G° is selected from one or more of H, D, halo, =CN, —CD3, —OCD5, —ox0—, —CF5, —OCF3, —
OCHF,, —-NR°R®, —Cqg.galkyl, —C, salkenyl, —C,.satkynyl, —OCqsalkyl, —=S(0),R"?, —C{O)R™, -
C(O)NR'R™, or —C(OJOR™

The compound or salt of any one of the preceding claims, wherein G is selected from 0 to 3 of H,
D, halo. —=CN, —CD3, -OCDs, —oxo—~, —~CF3, —OCF3, —OCHF,, —-NR°R®, —Co.galkyl, —C»galkenyl, —
Cagalkynyl, ~OCqsalkyl, ~S5(0)nR"?, =C(O)R'?, ~C(O)NR'*R™, or -C(0)OR™

The compound or salt of any cne of the preceding claims, wherein:

R* is selected from Cosalkyl-, Csgcycloalkyl-C; salkyl—, C;sheterocycloalkyl-Cy galkyl—, aryl-Cg.
salkyl—, heteroaryl-Cg salkyl—, heteroaryl-Cs gcycloalkyl—, heteroaryl-Cs; sheterocycloalkyl—, or
pyridine-N-oxide;

G* is selectad from one or more of H, D, halo, —=CN, —-CDj;, —OCD,, —oxo—, —CF;, —OCF3;, —
OCHF3, ~NR°R®, =NOy, —B(OH),, ~CONR'?OH, —Cy salkyl, Cx scycloalkyl-Cqsalkyl—, Ca
gheterocycloalkyl-Cq galkyl—, aryl-Cg.salkyl—, heteroaryl-Cqsalkyl—, —OCq.salkyl, —S(O)n1R12, -
C(O)R"?, —C(O)NR'R™, —C(0)-C(O)NR"R", —C(0)OR", —-C(0)-C(O)OR™, —-OC(O)R", —
NR"™C(O)R", =NR">C(0)OR"®, «(CR™R"*)C(0)R", -(CR™R"*),1S(0).NR""R" -
(CR™R"®)NR"™R" -(CR™R"™),;OR", —(CR™R")15(0)n2 R"™ or -NR'®C(O)NR*R".

The compound or salt of any one of the preceding claims, wherein G* is selected from 0 to 3 of H,
D, halo, -CN, —CDs, =OCDs, —oxo—, —CF3, =OCF3, —OCHF 3, =NR°R®, -NO,, —B(OH),, —
CONRQOH, —Cosalkyl, Csgeycloalkyl-Cgysalkyl—, Cszheterocycloalkyl-Cqsalkyl—, aryl-Cq salkyl—,
heteroaryl—Cgsalkyl—, ~OCo.salkyl, =S(O)nR"%, ~C(O)R', ~C(O)NR'R"®, ~C(0)-C(O)NR'™R"™, -
C(O)OR", —C(0)-C(O)OR™, —OC(O)R"?, —~NR™C(0)R"®, -NR"*C(0)OR™, —(CR"R"®)C(O)R", -
(CR14R15)H1S(O)2NR12R13, —(CRMRM)MNRWZRB, —(CRMRw)mORm, —(CRMRw)mS(O)ng R12, or —
NR'®C(O)NR™R™,

The compound or salt of any one of the preceding claims, wherein:

Q' is selected from H, D, halo, —-CN, -CD3, ~OCD3, —ox0—, ~CF3, ~OCF3, ~OCHF,, NRVR", C,.
galkyl—, aryl-Cy.galkyl—, heteroaryl-Cysalkyl—, Cjscycloalkyl-Cqgalkyl—, Cagheterocycloalkyl-Cy.
salkyl—, aryl-Cg.gcycloalkyl—, heteroaryl-Cj; gcycloalkyl—, C;gheterocycloalkyl~Cs scycloalkyi—, Cs.
scycloalkylCj geycloalkyl-, Cqsalkyl-Cs sheterocycloalkyl-, C;gheterocycloaikyl-Cs.
sheterocycloalkyl—, aryl-Cs.gheterocycloalkyl-, heteroaryl-Cg gheterocycloalkyl—, —OCq galkyl, —
C(0)-C(O)NRVR™®, —C(0)-C(O)OR", —OC(O)R"", -NRC(O)R'®, -NR'"S(O),R", —
(CR™R®),,C(O)R"", «(CR"R™)5C(0)OR"’, ~(CR"R*),C(O)NR"R®, -
(CR19RZD)n38(O)2NR17R18’ —(CRwRZO)ngNRWRm, —(CR19R20)n30R17, —(CR19R20)n38(O)n4R17, _
NR*'C(O)NR''R™®, -NR*'S(0),NR""R"®, or -NR*'S(O)NR"'R™®.
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The compound or salt of any one of the preceding claims, wherein:

R is selected from one of Ca.gcycloalkyl-Cqsalkyl— Cagheterocycloalkyl—Cogalkyl—, aryl-Co.
galkyl-, or heteroaryl-Cggalkyl—;

G'is selected from one of H, halo, =CN, —oxo—, ~CF3, ~OCFs3, ~OCHF;, -NR°R’, -NO,, -OC.
salkyl, —S(O)mR12, —B(OH),, ~Cysalkyt, —Cy.satkenyl, —C.salkynyl, Csecycioalkyl-Cqy ealkyl—Cs.
sheterocycloalkyl—Cy galkyl-, aryl-Cosalkyl—, or heteroaryl-Cq.salkyl—.

The compound or sait of any one of the preceding claims, wherein G' is selected from 0 to 2 of H,
halo, =GN, —oxo—, —~CFs, ~OCFs, —OCHF,, -NR°R® —NO,, ~OCq.calkyl, —S(0)nR", =B(OH),, —Cy.
salkyl, —C,salkenyl, ~C,salkynyl, Cs scycloalkyl-Cqsalkyl—, Casheterocycloalkyl-Cy salkyl-, aryl-
Co.ealkyl—, or heteroaryl-Cggatkyl—

The compound or salt of any one of the preceding claims, wherein:

R is selected from Coealkyl—, Csgcycloalkyl-Cqealkyl—, or Cssheterocycloalkyl-Cqsalkyl—;

R% is Co.ealkyl—;

G? is selected from one or more of H, halo, -CN, —CDs, ~OCD3, —CF3, —OCF;, ~OCHF,, or —OC,.
salkyl;

R? and R* are each independently a linear structure, or, R? and R*® are taken together with the
carbon atom to which they are attached to form a 3-12 membered saturated or unsaturated ring,

wherein said ring optionally inciudes one or more additional heteroatoms selected from O, or N.

The compound or salt of any one of the preceding claims, wherein: R? and R* are each
independently a linear structure, or, R? and R* are taken together with the carbon atom to which
they are attached to form a 4-6 membered saturated or unsaturated ring, wherein said ring

optionally includes one or more additional heteroatoms selected from O, or N.

The compound or salt of any one of the preceding claims, wherein G? is selected from 0 to 2 of H,
halo, —CN, —CD3, —OCD3, —CFg, —OCF3, —OCHF‘z, or —OCg_salkyI.

The compound or salt of any one of the preceding claims, wherein:

R® is selected from Cosalkyl-, Cascycloalkyl-Cq galkyl-, or Casheterocycloalkyl-Cosalkyl—;
G® is selected from one or more of H, D, halo, —=CN, =CD3, —-OCD3, —oxo—, —CF3, —OCF3;, -
OCHF,, -NR°R®, —C,5alkyl, ~C.salkenyl, —C,.salkynyl, ~OCqealkyl, ~S(0)nR"?, ~C(O)R™, -
C(O)NR"R™, or -C(O)OR™

The compound or salt of any one of the preceding claims, wherein G is selected from 0 to 2 of H,

D, halo, ~CN, —CDs, —OCDs, —ox0—, ~CF3, —OCF3, ~OCHF,, -NR°R®, ~Cgalkyl, —Cacalkenyl, —
Casalkynyl, —OCqsalkyl, —S(0)nR"2, —C{O)R"?, —~C(O)NR'*R"®, or -C(O)OR"
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The compound or salt of any one of the preceding claims, wherein:

R* is selected from Coealkyl—, Caecycloalkyl-Cgysalkyl-, Csgheterocycloatkyl-Cysatkyl-, aryl-Co.
galkyl-, hetercaryl-Cysalkyl, hetercaryl-Cs.ecycloalkyl—, heteroaryl-Cs gheterocycloatkyl—, or
pyridine-N-oxide;

G* is selected from one or more of H, D, halo, -CN, —-CD;, —OCDs, —oxo—, -CF5, —OCF, —
OCHF,, -NR°R®, —-NO,, —B(OH),, -CONR™OH, —Cgalkyl, Cs scycloalkyl-Cqsalkyl—, Cs
sheterocycloalkyl—Co.calkyl—, aryl—Cqsalkyl—, heteroaryl—Cq galkyl—, —~OCq.galkyl, ~S(O)nR ", —
C(O)R™ —C(OINR'’R"® —C(0)-C(O)NR'R™® —C(0)OR'?, ~C(0)-C(O)OR"™ ~OC(O)R", -
NR'2C(O)R"®, -NR"?C(0)OR"™, —(CR"R"*)C(O)R"®, «(CR"R"*},1S(0),NR"*R", -
(CR™R'™),NR"R"™ —(CR"R"),iOR"?, «(CR"R")niS(0),» R or -NR'*C(OJNR"R™.

The compound or salt of any one of the preceding claims, G* is selected from 0 to 2 of H, D, halo,
—CN, ~CD4, —OCD3, —0x0—, —CF3, ~OCF5, —OCHF,, -NR°R® —NO,, ~B(OH),, -CONR'?CH, -C,.
salkyl, C;scycloalkyl-Co.salkyl-, Cagheterocycloalkyl-Co.salkyl-, aryl-Cqsalkyi—, heteroaryl-Co
salkyl—, —0Cqsalkyl, —=S(0}mR"?, —C(O)R'?, <C(O)NR"’R", ~C(0}-C(O)NR™R™, —~C(O)OR", -
C(0)-C(O)OR'2, —OC(O)R™, -NR"?C(O)R"®, -NR"*C(0)OR", (CR"R'™)C(O)R", —
(CR14R15)MS(O)2NR12R13, —(CR14R15)n1NR12R13, —(CRMR‘S)MORQ, —(CR14R15)MS(O)n2 Rm, or —
NR'®C(O)NR™R"

The compound or salt of any one of the preceding claims, wherein:

Q' is selected from H, D, halo, =CN, =CDs, ~OCDs, —ox0—, ~CF3, ~OCF3, ~OCHF», NR''R"®, Co.
calkyl—, aryl-Cgsalkyl—, heteroaryl-Cgsalkyl—, Csgcycloalkyl-Cosalkyl—, Cagheterocycloalkyl-Cq.
salkyl—, aryl-Cgecycloalkyl-, heteroaryl-Cs scycloalkyl-, Csgheterocycloalkyl-Cs.scycloalkyl—, Ca.
scycloalkyl-Ca gcycloalkyl—, Cqgalkyl-Cigheterocycloalkyl—, Csgheterocycloalkyl-Cs.
gheterocycloalkyl-, aryl-Cs ¢heterocycloalkyl—, heteroaryl-Cs ¢heteracycloalkyl-, ~OCgsalkyl, —
C(0)-C(O)NR''R™, —C(O)-C(O)OR", —OC(O)R"", -NR''C(0)R'®, -NR""S(O),R™, -
(CR"™R?),,C(0)R"7, «(CR"*R?),,C(0)OR"", <(CR"R™)sC(O)NR"'R™, —
(CRHRZD)nBS(O)ZNRWRWS, _(CR19R20)n3NR17R18' —(CR19R2O)n3OR17, —(CR19R20)n38(O)n4R17, _
NR2'C(O)NR"R'™® —NR*'S(0),NR""R'®, or -NR?'S(O)NR"R™®.

The compound or salt of any one of the preceding claims, wherein:

R? is selected from methyl, ethyl, propyl, isopropyl, or one of the following groups:

YYYY S
YLy
OO0
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and R™ is selected H, methyl, ethyl, propy!, isopropyl; or

R? and R? are taken together with the carbon atom to which they are attached to form one of the

7O
ﬁQQ@O
QQ“

The compound or salt of any one of the preceding claims, wherein:

following groups:

R’ is selected from one of Cecycloalkyl—Cpsalkyl—, Csheterocycloalkyl-Cq.salkyl—, 8-membered-
aryl-Cg¢alkyl—, or 6-membered-heteroaryl-Cosalkyl-,

wherein the 4-position of R'is hydrogen, and wherein R'is optionally substituted by one or more
G’ substituents at the 2, 3, 5 and 6 positions.

The compound or salt of any one of the preceding claims, wherein:

_NR°R® and -NR'?R" are each independently a linear structure, or, R® and R®, or R" and R*,
respectively, are taken together with the nitrogen atom to which they are attached to form a 4-8
membered saturated or unsaturated ring, wherein said ring optionally includes one or more
additional heteroatoms selected from O, N, or S{O)pp;

_CR™R" and —CR™R™ are each independently a linear structure, or, R™ and R"", or R'* and R™
respectively, are taken together with the carbon atom to which they are attached to form a 4-8
membered saturated or unsaturated ring, wherein said ring optionally includes one or more
heteroatoms selected from O, N, or S(O)ms;

—CR"™R% is a linear structure, or, R'® and R? are taken together with the carbon atom to which
they are attached to form a 4-8 membered saturated or unsaturated ring, wherein said ring
optionally includes one or more additional heteroatoms selected from O, N, or S(O)ma;
~-NR'"R"® is a linear structure, or, R and R'® are taken together with the nitrogen atom to which
they are attached to form a 4-8 membered saturated or unsaturated ring, wherein said ring
optionally includes one or more additional heteroatoms selected from O, N, or S(O)pms;
—CR®R™ is a linear structure, or, R” and R™ are taken together with the carbon atom to which
they are attached to form a 4-8 membered saturated or unsaturated ring, wherein said ring
optionally includes one or more additional hetercatoms selected from O, N, or S(O)ne;
—NRZR? is a linear structure, or, R and R® are taken together with the nitrogen atom to which
they are attached to form a 4-8 membered saturated or unsaturated ring, wherein said ring
optionally includes one or more additional heteroatoms selected from O, N, or S(O)yr,;

wherein m2, m3, m4, m5, m&, and m7 are each independently selected from 0, 1 or 2.
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The compound or salt of any one of the preceding claims, which is represented by the Formula

la:
R3
0 /
N
\X3
0O R2 R2a n
//,/
/U\ > N \
R N R*
H m
e}
la

wherein X is selected from C=0, or CR'R"".
The compound of claim 24, wherein R*is hydrogen.

The compound of claim 24 or 25, wherein R?is Cy.12alkyl—, Ca.qocycloalkyl—, or Gy jxheteroalkyl

any of which is optionally substituted with one or more independent G? substituents.

The compound of any one of claims 24 to 26, wherein R'is aryl or heteroaryl, any of which is

optionally substituted with one or more independent G' substituents.
The compound of claim 27, wherein R is aryl.

The compound of claim 28, wherein the 4-position of said aryl is H, and wherein the 2, 3, 5 and &

positions of said aryl are optionally substituted by one or more G’ substituents.

The compound of claim 29, wherein said 2, 3, 5, and 6 positions are optionally substituted with

halo, C,.galkyl, C,sheteroalkyl, or Csscycloalkyl.

The compound of any one of claims 24 to 30, wherein R%is Ciqzalkyl or Cy_q heteroalkyl.

The compound of any one of claims 24 to 31, wherein R*is Ci.izalkyl, C;scycloalkyl, aryl,
heteroaryl, aryl-Cqsalkyl, heteroaryl-C,salkyl, or C3-12heterocycloalkyl, any of which is optionally
substituted with one or more independent Q' substituents.

The compound of any one of claims 24 to 32, wherein X% is C=0.

The compound of any one of claims 24 to 32, wherein X° is CR'°R"" wherein R is hydrogen and

R'"is hydrogen or methyl.

The compound or salt of any one of the preceding claims, which is represented by the Formula
Ih:
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H | m
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Ih

wherein X is selected from C=0, or CR"’R"".

The compound or salt of any one of the preceding claims, wherein the 4-position of the phenyl
ring in Formula Ih is H, and wherein the 2, 3, 5 and 6 positions of the phenyl ring in Formula th

are optionally substituted by one or more G' substituents.

The compound or salt of any one of the preceding claims, wherein R’ is selected from methyl,
ethyl, propyl, isopropyl, —(CH,)4.5-cyclopropyl, C; scycloalkyl, —(CHaz)+.sCN, —(CH,)1.sC(O)OH, or —
(CH3z)1.35(0),Me.

The compound or salt of any one of the preceding claims, wherein:
X" is selected from Cizay Or C=0;

X2 is selected from C1.paky, NR®, or O;

X3 is selected from C=0 or CRmR“;

R' and R" are each independently equal to H or Cy.salkyl;

m and n are each equal to 1.

The compound or salt of any one of the preceding claims, wherein the compounds of Formula |
are inhibitors of ATX.

A compound selected from:
(R)-N-(1-Cyclohexyl-2-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-2-oxoethyl)-
3-methylbenzamide;
(R)-3-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)benzamide;

(R)-2-Fluoro-3-methyl-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3 8-triazaspiro[4.5]decan-8-
yl)-1-oxobutan-2-yl)benzamide;
2-Fluoro-3-methyl-N-((2R,3R)-3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxopentan-2-yl)benzamide;
(R)-N-(1-(3-(Cyanomethyl)-1-{(4-methoxyphenyl)-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-ethyl-2-fluorobenzamide,;
(R)-2-Fluoro-N-{1-(1-(3-fluoro-4-methoxyphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-
8-yl)}-3-methyl-1-oxobutan-2-yi)-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-(4-Cyanophenyl)-3-methyl-2,4-dioxo-1 ,3,8—triazaspiro[4.5]d‘ecan—8-yl)—3—methy!—1 -

oxcbutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide;
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(R)-N-(1-(1-(3-Cyanophenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yh-2-fluoro-5-(triflucromethyh)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(4-(methylsulfonyl)phenyl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-y)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(1-(1-(3-methoxyphenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yI}-3-
methyl-1-oxobutan-2-yl)-5-(triffluoromethyl)benzamide,
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-{3-methyl-2-oxo0-2,3-dihydrobenzo[d]oxazol-5-y1)-2 4-
dioxo-1,3,8-triazaspiro[4.5]decan-8-yh)-1-oxobutan-2-yl)-5-(triflucromethy!)benzamide;
(R)-2-Fluora-N-(3-methy!-1-(3-methyl-1-(1-methyl-1H-indazol-5-yl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(2-methyl-2H-indazol-5-yI)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-56-(trifluoromethyljbenzamide;
(R)-2-Fluoro-N-{(1-(1-(imidazo[1,2-a]pyridin-6-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4. 5]decan-8-
yl)-3-methyl-1-oxobutan-2-y1)-5-(triflucromethyl)benzamide trifluoroacetic acid salit;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(3-(methylsulfonyl)phenyl)-2 4-dioxo-1,3,8-
triazaspiro{4.5]decan-8-yl)- 1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(1-methyl-1H-pyrazol-3-yl)-2, 4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(1-methyl-1H-pyrazol-4-yl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(triflucromethyl)benzamide;
(R)-5-Ethyl-2-fluoro-N-(3-methyl-1-(3-methyl-1-(3-methylimidazo[1,5-a]pyridin-6-yl)-2,4-dioxo-
1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxabutan-2-yl)benzamide;,
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(2-methyl-1H-benzo[d]imidazol-6-yt)-2, 4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide triflucroacetic acid salt;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(1H-pyrrolo[2, 3-blpyridin-5-yl)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl}benzamide;
(R)-N-(1-(1-(3,4-Dihydro-2H-benza[b][1,4]oxazin-7-yl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl}-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-{3-methyl-1-(3-methyl-2,4-dioxo-1-(6-oxo-1,6-dihydropyridin-3-y1)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-( 1-methyl-8-oxo-1,6-dihydropyridin-3-y1)-2,4-dioxo-1.3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-N-(1-Cyclopentyl-2-(3-methyl-1-(1-methyl-6-oxo0-1,6-dihydropyridin-3-y1)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-2-oxoethyl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(1-(1-(6-methoxypyridin-3-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-
3-methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(4-(triflucromethoxy)phenyl)-1,3,8-
triazaspiro[4.5]decan-8-yi)-1-oxobutan-2-yl)-5-(trifluoromethyl}benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(5-benzofuran)-1, 3,8-triazaspiro{4.5]decan-8-
yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-{3-methyl-2, 4-dioxo-1-(2-0x0-2, 3-dihydrobenzo[d]Joxazol-6-yi)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
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k (R)-2-Fluoro-N-(3-methyl-1-(3-methyi-2 4-dioxe-1-(2-oxo-2, 3-dihydrobenzofdjoxazol-5-y)-1,3,8-
triazaspiro[4.5]decan-8-yl)- t-oxcbutan-2-yl)-5-(trifluoromethyl)benzamide;
{R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(3-0x0-3,4-dihydro-2H-benzo[b][ 1,4]oxazin-7-
yh-1,3,8-triazaspiro[4.5]}decan-8-yl)- 1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-5-Ethyl-2-flusro-N-(3-methyl-1-{3-methyl-2,4-dioxo-1-(2-ox0-2, 3-dihydrobenzo[d]oxazol-6-yl)-
1,3,8-triazaspiro[4.5]decan-8-yh-1-oxobutan-2-yl)benzamide;
(R)-N-(1-(1-(1H-Benzo[d][1,2,3ltriazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4 5]decan-8-y)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)}-N-(3-Methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3, 8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-
yh)-3-(trifluoromethyl)benzamide;
(R)-3-Ethyl-2-fluoro-N-(3-methyl-1-(3-methy}-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-
1-oxobutan-2-yl)benzamide;
(R)-3,4-Dichloro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro{4. 5]decan-8-yl)-1-
oxobutan-2-yl)benzamide;
(R)-2,5-Dichlore-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4. 5 ]decan-8-yl)-1-
oxobutan-2-yl}benzamide;
5-Ethyl-2-fluoro-N-((2R, 38)-3-methoxy-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl}benzamide;
3-Ethyl-5-fluoro-N-((2R, 3S)-3-methoxy-1-(3-methy|-2,4-dioxa-1-phenyl-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide;
(R)-5-Ethyl-2-fluoro-N-(3-methyl-1-(3-methy!-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-
1-oxobutan-2-yl)benzamide;
5-Ethyl-2-fluoro-N-((2R, 3R)-3-methaxy-1-(1-(4-methoxyphenyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide;
3-Fluoro-N-{(2R,3R)-1-(1-(4-methoxyphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-
3-methyl-1-oxopentan-2-yf)-5-methylbenzamide;
(R)-5-Cyclopropyl-2-flucro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl}benzamide;
(R)-5-Chloro-2-fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-
yl)-1-oxobutan-2-yl)benzamide;

(R)-2-Fiuoro-N-(3-methyl-1-(3-methyl-2 4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5decan-8-y1)-1-
oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-5-Cyclopropyl-2-fluoro-N-(1-(1-(4-methoxyphenyl)-3-methyl-2,4-dioxo-1 3 8-
triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yi)benzamide;
(R)-3-Ethyl-N-(3-methyl-1-(3-methyl-2 4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)benzamide;,
(R)-3-Ethyl-5-fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4. 5]decan-8-yl)-
1-oxobutan-2-yl)benzamide;
(R)-3,5-Dichloro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yhbenzamide;
5-Cyclopropyl-2-fluoro-N-({2R,3R}-3-methoxy-1-(1-(4-methoxyphenyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide,
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(R)-5-Ethyi-2-fluoro-N-(1-(1-(4-methoxyphenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspirof4. Sjdecan-8-
yh-3-methyl-1-oxobutan-2-yl)benzamide;
(R)-2-Fluoro-N-(1-(1-(4-methoxyphenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspirof4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yt)-5-(triftuoromethy)benzamide;
(R)-N-{1-(1-(1H-indazol-5-yl)-3-methyi-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxcbutan-2-y)-2-fluoro-5-(trifluoromethyl)benzamide;
(R}-N-(1-(1-(1H-Indazal-6-y)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5Jdecan-8-yl)-3-methyl-1-
oxobutan-2-yl}-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl}-5-cyclopropyl-2-fluorobenzamide;
(R)-N-(1-(1-(1H-Indazol-5-y1)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-5-ethyl-2-fluorobenzamide;
(R)-N-(1-(1-(1H-Indazol-5-y1)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-methylbenzamide;
(R)-N-(2-(1-(1H-Indazol-5-y1)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-1-cyclopentyl-2-
oxoethyl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-N-(2-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-1-cyclobutyl-2-
oxoethyl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-(1H-Indazol-5-yI)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-3-(trifluoromethyl)benzamide;
(R)-N-(1-(1-(1H-Indazol-5-y)-3-methyl-2,4-dioxo-1,3,8-triazaspirof4. 5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-3-chloro-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-(1H-Indazol-5-y})-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4. 5]decan-8-yl}-3-methyl-1-
oxobutan-2-yl)-2-methyl-5-{trifluoromethyl}benzamide;
{R)-N-(1-{1-(1H-Indazol-5-yl)-3-methy+2,4-dioxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethoxy)benzamide;
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methy!-1-
oxobutan-2-yl)-2-fluoro-5-methoxybenzamide;
(R)-N-(1-(1-(1H-Indazol-5-y1)-3-methyl-2,4-dioxo-1, 3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-5-(difluoromethoxy)-2-fluorobenzamide;
(R)-N-{1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2,5-dichlorobenzamide;
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2,5-difluorobenzamide;
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-1-admantanecarboxly amide;
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-chloro-5-(trifluoromethyl)benzamide;
(S)-N-(1-{1-(1H-Indazol-5-y1}-3-methyl-2,4-dioxc-1,3,8-triazaspirof4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-y)-2-fluoro-5-(trifluoromethyl)benzamide;
N-(2-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yi)-2-oxoethyl)-2-
fluoro-5-(triflucromethyi)benzamide;
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N-{1-(1-(1H-Indazol-5-y})-3-methyl-2 4-dioxo-1,3,8-{riazaspiro[4.5]decane-8-
carbonyl)cyclopropyl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-{1H-Indazol-5-y1)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxopropan-2-
yh-2-fluoro-5-(trifluoromethylibenzamide;
N-(3-(1-(1H-Indazol-5-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro{4.5]decane-8-carbonyl)oxetan-3-
yh-2-fluoro-5-(trifluoromethyl)benzamide;
N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-2-methyl-1-
oxopropan-2-yh)-2-fluaro-5-(trifluoromethyhbenzamide;
(R)-N-(1-(1-(Cyclopropyimethyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro{4.5]decan-8-yl}-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-N-{1-(1-Cyclopropyl-3-methyl-2 4-dioxo-1, 3,8-triazaspiro[4.5]decan-8-y!)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(tetrahydro-2H-pyran-4-yl)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
2-Fluora-N-((R)-3-methyl-1-(3-methyl-2 4-dioxo-1-((5)-1-phenylethyl)-1.3,8-triazaspiro[4.5]decan-
8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-((tetrahydro-2H-pyran-4-yl)methyl})-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
2-Fluoro-N-((R)-3-methyl-1-(3-methyl-2,4-dioxo-1-((R)-1-phenylethyl)-1,3, 8-triazaspiro[4.5]decan-
8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-N-{1-(1-{4-(Azetidin-3-ylmethoxy)phenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-
3-methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide trifluoroacetic acid salt;
(R)-N-(1-(1-{(4-(cyanomethoxy)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(frifluoromethyl)benzamide;
(R)-2-Flucro-N-(3-methyl-1-(3-methyl-1-(4-(oxetan-3-yimethoxy)phenyl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yi)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(1-(1-(4-{2-hydroxyethoxy)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-
8-yl)-3-methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-{4-(2-(Dimethylamino)ethoxy)phenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-
8-y)-3-methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide triflucroacetic acid salt;
(R)-N-(1-(1-(4-(Azetidin-3-ylamino)phenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3~
methyl-1-oxobutan-2-yI)-2-fluoro-5-(triflucromethyl)benzamide trifluoroacetic acid salt;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(4-(oxetan-3-ylamino)phenyl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-{triflucromethyl)benzamide;
(R)-N-(1-(1~(4-Cyanobenzyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yh)-2-fluoro-5-(trifluocromethyl)benzamide;
(R)-N-(1-(1-Benzyl-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-
yl)-2-fluoro-5-(trifluoromethyl}benzamide;
(R)-2-Fluoro-N-(1-(1-(4-flucrobenzyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-{1-(1-(4-methoxybenzyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
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2-Fiuoro-N-{(2R)-3-methyl-1-(3-methy}-2,4-dioxo-1-(1-phenylethyl)-1,3,8-triazaspiro[4. Sldecan-8-
yl)-1-oxobutan-2-yl)-5-{trifluoromethylibenzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methy-1-{4-(methylsulfonyl)benzyl)-2 4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yh)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(1-(1-((2-methoxypyridin-4-yl)methyl)-3-methyl-2,4-dioxo-1, 3,8-
triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-((2-methyipyridin-4-yl)methyl)-2, 4-dioxc-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yh)-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-({2,3-Dihydrobenzo[b}[1,4]dioxin-6-yl)methyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-{1-{1-({(6-methoxypyridin-3-yl)methyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-5-(trifluoromethylloenzamide;
(R)-N-(1-(1-{(1H-Indazol-5-yl)methyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethylbenzamide;
(R)-N-(1-(1-(4-Chlorobenzyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl}-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(quinoxalin-6-ylmethyl)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yi)-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-(3-Cyanobenzyl)-3-methyl-2, 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(1-(1-(imidazo[1,2-a]pyridin-7-yImethyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro{4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(3-(methylsulfonyljbenzyl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-(3-Chlorobenzyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl}benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-((3-methyl-2-ox0-2,3-dihydrebenzold]oxazol-5-ylmethyl)-
2 4-dioxo-1,3.8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(triflucromethyl)benzamide;
(R)-2-Fiuoro-N-(3-methyl-1-(3-methyl-1-((2-methyl-1H-benzo[d]imidazo!-6-y)methyl)-2 4-dioxo-
1,3,8-triazaspiro[4. 5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(1-(1-(2-fluoro-5-methoxybenzyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4. S]decan-
8-yl)-3-methyl-1-oxobutan-2-y1)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-{1-(1-(2-fluoro-4-methoxybenzyl}-3-methyi-2 4-dioxo-1,3,8-triazaspiro[4. 5jdecan-
8-yI)-3-methyl-1-oxobutan-2-y1)-5-(trifluoromethyl)benzamide;
(R)-N-(1-Cyclopropyl-2-(3-methyl-2 4-dioxo-1-(quinoxalin-6-yImethyl)-1,3,8-triazaspirc[4. 5]decan-
8-yl)-2-oxoethyl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-N-(1-Cyclobutyl-2-(3-methyl-2,4-dioxo- 1-(quinoxalin-6-ylmethyl)-1,3,8-triazaspiro{4.5]decan-8-
y)-2-oxoethyi)-2-fluoro-5-(triflucromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(pyrimidin-2-ylmethyl)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-N-(1-Cyclopentyl-2-(3-methyl-2 4-dioxo-1-(quinoxalin-6-yImethyl)-1,3,8-triazaspiro[4.5]decan-
8-yI)-2-oxoethyl)-2-fluoro-5-(trifluoromethyl}benzamide;
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(R)-N-(1-Cyclopentyt-2-(3-methyl-1-((2-methyl-[ 1,2,4]triazolo 1,5-a]pyridin-7-yt)methyl)-2 4-dioxo-
1,3,8-triazaspirof4. 5]decan-8-yl)-2-oxoethyl)-2-fluoro-&-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-((2-methyl-{1,2 4]triazolo[1,5-a]pyridin-7-y[)methyl)-2.4-
dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(triflucromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-{(1-methyl-1H-pyrazol-4-ylmethyl}-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yh)-5-(trifluoromethyl)benzamide;
(R}-2-Fluoro-N-(3-methyl-1-(3-methyl-1-{(2-methylbenzo[djoxazol-5-y)methyl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl}benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-((4-methylthiazol-2-yl)methyl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl}benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-((2-methylbenzo[d]joxazol-6-y[)methyl)-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)- 1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-(2-Chloro-4-methoxybenzyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl}-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyi-1-((1-methyl-6-oxo-1,8-dihydropyridin-3-ylymethyl)-2 4-
dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-N-(1-{1-((1-Acetylazetidin-3-ylYmethyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyljbenzamide;
(R)-N-(1-(1,3-Dimethyl-2 4-dioxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-2-
fluoro-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-Ethyl-3-methyl-2, 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-y|)-3-methyl-1-oxobutan-2-yl)-
2-fluoro-b-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(1-(1-isopentyl-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yh-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-Cyclopentyl-3-methyi-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluore-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-
yI)-5-(trifluoromethyl)benzamide;
(R)-Methyl-4-(8-(2-(2-fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-2, 4-dioxo-
1,3,8-triazaspiro[4.5]decan-1-yl)phenylcarbamate;
(R)-N-(1-(1-(4-(Cyclopropanecarboxamido)phenyl)-3-methyl-2 4-dioxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-3-Methyl-N-(2-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5}decan-8-yl)-2-oxo-1-(tetrahydro-
2H-pyran-4-yl)ethyl)benzamide;
(S)-3-Methyl-N-(2-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-2-ox0-1-(tetrahydro-
2H-pyran-4-yl)ethyl)benzamide;
(R)-N-(1-Cyclohexyl-2-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl}-2-oxoethyl)-6-
methylpicolinamide trifluoroacetic acid salt;
(R)-N,3-Dimethyl-N-(3-methyl-1-(3-methyt-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)benzamide,
5-Ethyl-2-fluoro-N-((2R,38)-3-methoxy-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decane-
8-yl)-1-oxobutan-2-yl)benzamide;
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N-((2R,38)-3-Methoxy- 1-(3-methyt-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-
2-yl)-3-methylbenzamide;
3-Ethyl-N-((2R,3S)-3-methoxy-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro}4. 5]decan-8-yl)-1-
oxobutan-2-yl)benzamide;
3-Ethyl-5-fluoro-N-((2R, 38)-3-methoxy-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro{4.5]decan-8-
yl)-1-oxobutan-2-yl)benzamide;
(R)-2-Methyl-N-(3-methyl-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yljisonicotinamide;
(R)-3-Ethyl-N-(3-methyl-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4. 5]decan-8-yl)- 1-oxobutan-
2-yhbenzamide;
(R)-4-Fluoro-3-methyi-N-(3-methyl-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4. 5]decan-8-yl)-
1-oxobutan-2-yl)benzamide;
(R)-3-Fluoro-5-methyl-N-(3-methyl-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4. 5]decan-8-yl)-
1-oxobutan-2-yl)benzamide;
(R)-2-Fluoro-5-methyl-N-(3-methyl-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4. 5]decan-8-yl)-
1-oxobutan-2-yl)benzamide;
(R)-3-Cyclopropyl-N-(3-methyl-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)\benzamide;
(R)-3-Chloro-4-cyano-N-(3-methyl-1-(3-methyl-4-oxc-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)benzamide;
(R)-5-Ethyl-2-fluoro-N-(3-methyl-1-(3-methyl-4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]decan-8-yi)-1-
oxcbutan-2-yl)\benzamide;
(R)-N-(1-(1-(4-Carbamoylphenyl)-3-methyl-4-ox0-1,3,8-triazaspiro[4.5]decan-8-y1)-3-methyi-1-
oxobutan-2-yl)-2-fluoro-3-methylbenzamide;
(R)-N-~(1-{1-(3-Carbamoylpheny)-3-methyl-4-ox0-1,3,8-triazaspiro[4.5]decan-8-y|)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-3-methylbenzamide;
(R)-4-(8-(2-(2-Fluoro-3-methylbenzamido)-3-methylbutanoyi)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)phenylboronic acid;
(R)-3-(8-(2-(2-Fluoro-3-methylbenzamido)-3-methylbutanoyl)-3-methyi-4-oxo-1,3, 8-
triazaspiro[4.5]decan-1-yl)phenylboronic acid;
(R)-4-(8-(2-(2-Fluoro-5-{triflucromethyl)benzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl}benzoic acid;
(R)-4-(8-(2-(2-Fluoro-3-methylbenzamido}-3-methylbutanoyl}-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid;
(R)-4-(8-(2-(2-Fluoro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)-2-methoxybenzoic acid;
(R)-4-(8-(2-(5-Ethyl-2-fluorobenzamido)-3-methylbutanoyl)-3-methyl-4-ox0-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid;
(R)-4-(8-(2-(5-Cyclopropyl-2-fluorobenzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid,
(R)-2-Chloro-4-(8-(2-(2-fluoro-5-(triflucromethyl)benzamido)-3-methylbutanoyl)-3-methyl-4-oxo-
1,3,8-triazaspiro[4.5]decan-1-yl)\benzoic acid;
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(R)-4-(3-(Cyclopropyimethyl)-8-(2-(2-fluoro-5-(triflucromethyl)benzamido)-3-methylbutanoyl)-4-
oxo-1,3,8-triazaspirol4.5}decan-1-yl)benzoic acid,
(R)-4-(8-(2-Cyclopentyl-2-(2-fluoro-5-(trifluoromethyl)benzamido)acetyl)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acig;
(R)-N-(1-(1-{4-Carbamoy|pheny)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-y1)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyljbenzamide;
(R)-4~(8-(2-(2-Fluoro-5-(triftuoromethyl)benzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)-2-methylbenzoic acid;
(R)-4-(8-(2-(2-Fluoro-5-(trifluoromethyl)benzamido)-3, 3-dimethylbutanoyl}-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid;
(R)-4-(8-(2-(3-Chlaro-5-(trifluoromethyl)benzamido)-3-methylbutanoyl)-3-methyt-4-0xo0-1,3, 8-
triazaspiro[4.5]decan-1-yl)benzoic acid;
(R)-4-(3-Methyl-8-(3-methyl-2-(2-methyl-5-(trifluoromethyl)benzamido)butanoyl)-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid;
(R)-4-(8-(2-(2-Fluoro-5-(trifluoromethoxy)benzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid;
(R)-4-(8-(2-(2-Fluoro-5-methoxybenzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yhbenzoic acid;
(R)-4-(8-(2-{1-Admantanecarboxamido)-3-methylbutanoyl)-3-methyl-4-oxc-1,3,8-
triazaspiro[4.5]decan-1-y)benzoic acid;
(R)-4-(8-(2-{5-(Difluoromethoxy)-2-fluorobenzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid,
(R)-4-(8-(2-(5-(Difluoromethoxy)-2-fluorobenzamido)-3-methylbutanoyl)-3-methyl-2,4-dioxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid;
(R)-4-(8-(2-(2-Fluoro-5-(triflucromethoxy)benzamido)-3-methylbutanoyl)-3-methyl-2, 4-dioxo-1,3, 8-
triazaspiro[4.5]decan-1-yl)benzoic acid;
(R)-2-(4-(8-(2-(5-Ethyl-2-fluorobenzamido)-3-methylbutanoyl)-3-methyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)phenoxy)acetic acid;
(R)-N-(1-(1-(4-(2-Amino-2-oxoethoxy)phenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-ethyl-2-fluorobenzamide;
(R)-N-{1-(1-(4-(Cyanomethoxy)phenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-y1)-3-methyl-
1-oxobutan-2-yl)-5-ethyl-2-fluorobenzamide;
(R)-N-(1-(1-(4-(2-(Dimethylamino)ethoxy)phenyl)-3-methyl-4-oxo-1,3,8-triazaspirof4.5]decan-8-
yl)-3-methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide trifluoroacetic acid sat;
(R)-N-(1-(1-(4-Acetamidophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-5-ethyl-2-fluorobenzamide;
(R)-5-Ethyl-2-fluoro-N-(3-methyl-1-(3-methyl-1-(4-(methylsulfonamido)phenyl)-4-oxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(4-(methylsulfonamido) phenyl)-4-oxo-1,3,8-
triazaspiro[4.5]decan-8-y!)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)—Methy!-4—(8—(2—(2—f|uoro—5—(trifluoromethyl)benzamido)-B-methylbutan0y|)-3—methyl—4—oxo-
1,3,8-triazaspiro[4.5]decan-1-yl)phenylcarbamate;
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(R)-2-(8-(2-(3-Fluoro-5-methylbenzamido)-3-methylbutanoyt)-4-oxo-1-phenyi-1,3,8-
triazaspiro[4.5]decan-3-yacetic acid;
(R)-2-Fluoro-3-methyl-N-(3-methyl-1-(3-(3-(methylsulfonyl)propyl)-4-oxo-1-phenyl-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide;
(R)-N-(1-(3«(Cyanomethyl)-4-oxo-1-phenyl-1,3,8-triazaspiro{4.5]decan-8-yl)-3-methyl-1-oxobutan-
2-yh)-5-ethyl-2-fluorobenzamide,
(R}-N-(1-(1-(4-Cyanophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yh)-2-fluoro-3-methylbenzamide;
{R)-N-~{1-(1«(3-Cyanophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluocro-3-methylbenzamide;
(R)-N-(1-(1-(4-Chlorophenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro{4. 5]decan-8-yl)-3-methyl-1-
oxcbutan-2-yl)-2-fluoro-5-(triflucromethyl)benzamide;,
(R)-2-Fluoro-N-(1-{1-(4-fluorophenyh)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-(trifluoromethyljbenzamide;
(R)-N-(1-(1-(3,4-Dichlorophenyl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-p-tolyl-1,3,8-triazaspiro[4. 5|decan-8-yl)-1-
oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-(1H-Indal-5-y1)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[ 4. 5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R}-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(4-(triflucromethyl)phenyl)-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-(3-Chlorophenyl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4. 5]decan-8- yf)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxa-1-(pyridin-2-yl)-1,3,8-triazaspiro{4. 5]decan-8-yl)-
1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-{3-methyl-1-(3-methyl-2,4-dioxo-1-(pyridin-3-yl)-1,3,8-triazaspiro[4.5]decan-8-yl)-
1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(4-deuterium-phenyi-1,3,8-
triazaspiro[4.5]decan-8-yl}-1-oxobutan-2-yl)-5-(trifluoromethyl}benzamide;
(R)-N-(1-(1-(Benzo[d][1,3]dioxol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-(3-Chlorophenyi)-3-methyl-4-oxo-1,3,8-triazaspirof4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-3-methylbenzamide;
(R)-N-(1-(1-(4-Chlorophenyl)-3-methyl-4-0xo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-3-methylbenzamide;
(R)-N-(1-(1-(3-Bromophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro{4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-3-methylbenzamide;
{R)-3-Methyl-N-(3-methyl-1-(3-methyl-4-oxo-1-{pyridin-3-yl)-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxobutan-2-yl)benzamide;
(R)-N-(1-{1-(2-Chlorophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8§-yl)-3-methyl-1-
oxobutan-2-yl)-3-methylbenzamide;
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(R)-N-(1-(1-(4-Methoxyphenyl)-3-methyi-4-oxo-1,3,8-triazaspirof4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-3-methylbenzamide;
(R)-N-(1-(1-(3-Methoxyphenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4. S}decan-8-y1)-3-methyl-1-
oxobutan-2-yh)-3-methylbenzamide;
(R)-N-(1-(1-(4-Bromophenyl)-3-methyl-4-oxo-1,3,8-triazaspiro{4.5Jdecan-8-yl)-3-methyl-1-
oxobutan-2-yl)-3-methylbenzamide;
(R)-5-Ethyl-2-flucro-N-(3-methyl-1-(3-methyi-1-(4-(methylsulfonyl)phenyl)-4-oxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide;
(R)-5-Ethyl-2-fluoro-N-(3-methyl-1-(3-methyl-1-(1-methyl-6-oxo-1,8-dihydropyridin-3-yl)-4-oxo-
1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide;
(R)-5-Ethyl-2-fluoro-N-(1-(1-(4-methoxyphenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-
3-methyl-1-oxobutan-2-yl)benzamide;
(R)-5-Ethyl-2-fluoro-N-(3-methyl-1-(3-methyl-1-(3-methyl-2-oxo-2, 3-dihydrobenzo[d]oxazol-5-yl)-
4-0x0-1,3,8-triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(1-methyl-6-oxo-1,6-dihydropyridin-3-yl)-4-oxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyi)benzamide;
(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(4-(methylsulfonyl) phenyl)-4-0x0-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(triflucromethyl)benzamide;
(R)-2-Fluoro-N-{1-(1-(imidazo{1,2-a]pyridin-6-yl)-3-methyl-4-oxo-1,3,8-triazaspirc[4. 5]decan-8-yl)-
3-methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide trifluocroacetic acid salt;
(R)-3-Chloro-N-{3-methyl-1-(3-methyl-1-(1-methyl-8-0x0-1,6-dihydropyridin-3-yl)-4-oxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yi)-5-(trifluoromethyl)benzamide;
(R)-N-(1-Cyclopentyl-2-(3-methyl-1-{1-methyl-6-oxo-1,6-dihydropyridin-3-yl)-4-oxo-1,3,8-
triazaspiro[4.5]decan-8-yl)-2-oxoethyl)-2-fluoro-5-(trifluoromethyl)benzamide;
2-Fluoro-N-{(2R)-1-(1-(4-methoxyphenyl)-2,3-dimethyl-4-oxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
4-((R)-8-((R)-2-(5-Ethyl-2-flucrobenzamido)-3-methylbutanoyl)-2,3-dimethyl-4-oxo-1,3,8-
triazaspiro[4.5]decan-1-yl)benzoic acid;
4-((S)-8-((R)-2-(5-Ethyl-2-fluorobenzamido)-3-methylbutanoyl)-2, 3-dimethyl-4-oxc-1,3 8-
triazaspiro[4.5]decan-1-yl)benzoic acid;
4-((R)-8-((R)-2-(2-Fluoro-5-(triftuoromethyl)benzamido)-3-methylbutanoyt)-2, 3-dimethyl-4-oxo-
1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid;
4-((S)-8-((R)-2-(2-Fluoro-5-(triflucromethyl)benzamido)-3-methylbutanoyl)-2, 3-dimethyl-4-oxo-
1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid;
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-4-ox0-1,3,8-triazaspiro[4. 5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(triflucromethyl}benzamide;
(R}-N-(1-(1-(1H-Indazol-5-yI)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl}-5-ethyl-2-fluorobenzamide;
(R)-N-(1-(1-(1H-Benzo[d]imidazol-6-yl)-3-methyl-4-oxo-1,3,8-triazaspiro[4.5]decan-8-y|)-3-methyl-
1-oxobutan-2-yl)-5-ethyl-2-flucrobenzamide;
(R)-3-Methyl-N-(3-methyl-1-oxo-1-(2-ox0-1-phenyi-3-oxa-1,8-diazaspiro[4.5]decan-8-yl)butan-2-
yl)benzamide;
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(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-1-(4-(oxetan-3-ylamino)phenyl)-4-ox0-1,3,8-
triazaspiro[4.5]decan-8-yl)-1-oxobutan-2-yl)-5-(trifluoromethyl)benzamide;
(R)-2-Fluoro-N-(1-(1-({3-methoxycyclobutyl)methyi)-3-methyl-2,4-dioxo-1,3,8-
triazaspirof4.5]decan-8-yl)-3-methyl-1-oxobutan-2-yl)-5-(triffuoromethyl)benzamide;
(R)}-N-(1-(1-{4-(1H-1,2 4-Triazol-3-yl)phenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4. 5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifftuoromethyl)benzamide;
(R)-Methyl-4-(8-(2-(2-fluoro-5-(trifluoromethyl}oenzamido)-3-methylbutanoyl)-3-methyi-2,4-dioxo-
1,3,8-triazaspirof4.5]decan-1-yl)benzoate;
(R)-4-(8-(2-(5-Cyclopropyl-2-flucrobenzamido)-3-methylbutanoyl)-3-methyl-2 4-dioxo-1,3,8-
triazaspiro[4.5ldecan-1-yl)benzoic acid;
(R)-4-(8-(2-(2-Fluoro-5-(trifluoromethyl}benzamido)-3-methylbutanoyl)-3-methyl-2 4-dioxo-1,3, 8-
triazaspiro[4.5]decan-1-yl)benzoic acid;
(R)-N-(1-(1-(4-(2H-Tetrazol-5-yl)phenyl)-3-methyl-2,4-dioxo-1, 3,8-triazaspirof4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide;,
(R)-N-(1-(1-(4-(2H-Tetrazol-5-yl)phenyl)-3-methyl-2,4-dioxc-1,3,8-triazaspiro[4.5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethoxy)benzamide;
(R)-N-(1-(1-(4-(2H-Tetrazol-5-yl)phenyl)-3-methyl-2,4-dioxo-1, 3,8-triazaspiro[4.5]decan-8-yl}-3-
methyl-1-oxobutan-2-yl)-5-(difluoromethoxy)-2-flucrobenzamide;
(R)-N-(1-(1-(4-(2H-Tetrazol-5-yl)phenyl)-3-methyl-4-oxo-1,3,8-triazaspiro[4 . 5]decan-8-yl)-3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2 4-dioxo-1, 3, 8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)picolinamide;
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2 4-dioxo-1, 3,8-triazaspiro[4.5]decan-8-yl}-3-methyl-1-
oxobutan-2-yhnicotinamide;
(R)-N-(1-(1-(1H-Indazol-5-y1}-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)cyclohexanecarboxamide;
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2,4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl}isonicotinamide;
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)pivalamide;
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)benzamide;
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yi)-3-methyl-1-
oxobutan-2-ylthiazole-2-carboxamide;
(R)-N-(1-(1-(TH-Indazol-5-yl}-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-4-(trifluoromethyl)thiazole-2-carboxamide;
(R)-N-(1-(1-(1H-Indazol-5-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-N-methyl-5-(trifluoromethy) benzamide;
(R)-4-(3-(2-(Dimethylamino)ethyl)-8-(2-(2-fluoro-5-(triflucromethyl)benzamido)-3-methylbutanoyl)-
2 4-dioxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid trifluoroacetic acid salt;
(R)-4-(3-(2-(Dimethylamino)ethyl)-8-(2-(2-fluoro-5-(triflucromethyl) benzamido)-3-
methylbutanoyl)-4-oxo-1,3,8-triazaspiro[4.5]decan-1-yl)benzoic acid triflucroacetic acid salt;
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(R)-2-Fluoro-N-(3-methyl-1-(3-methyl-2,4-dioxo-1-(pyridin-4-yl)- 1,3,8-triazaspirof4.5]decan-8-yl)-
1-oxobutan-2-yl}-5-(trifluoromethyl)benzamide;
(R)-4-(8-(2-(2-Ftuoro-5-(trifluoromethyl}penzamido)-3-methylbutanoyl)-3-methyl-2 4-dioxo-1,3,8-
triazaspirol4.5]decan-1-yhpyridine 1-oxide;
(R)-2-Fluoro-N-{1-(1-(4-methoxycyclohexyl)-3-methyl-2,4-dioxo-1,3,8-triazaspirof4. 5]decan-8-yl}-
3-methyl-1-oxabutan-2-yl)-5-(trifluoromethyl}benzamide;
(R)-N-(1-(1-Cyclohexyl-3-methyl-2,4-dioxo-1, 3, 8-triazaspiro[4.5] decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethylbenzamide;

(R)-N-(3-Methyl-1-(3-methyl-2 4-dioxo-1-(4-methoxy-d3-phenyl)-1,3,8-triazaspiro[4.5]decan-8-yi)-
1-oxobutan-2-yh)-3-(triftuoromethyl)-5-fluorobenzamide;

(R)-N-(3-Methyl-1-(3-methyl-2 4-dioxo-1-(4-ethoxyphenyl)-1,3,8-triazaspiro[4.5]decan-8-yl)-1-
oxabutan-2-yh)-3-(triftuoromethyl)-5-fluorobenzamide;
(R)-N-(1-(1~(Benzo[d]oxazol-5-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspirof4.5]decan-8-yl)-3-methyl-1-
oxobutan-2-yl)-2-fluoro-5-(trifluoromethyl)benzamide;
(R)-N-(1-(1-(2-Methylbenzo[d]Joxazol-5-yl)-3-methyl-2 4-dioxo-1,3,8-triazaspiro[4.5]decan-8-yl)- 3-
methyl-1-oxobutan-2-yl)-2-fluoro-5-(trifluoromethyi)benzamide;

or a pharmaceutically acceptable salt thereof.

A pharmaceutical composition comprising the compound or salt of a compound according to any

one of claims 1 to 40, formulated with or without one or more pharmaceutical carriers.

A method for the treatment of at least one of cancer, lymphocyte homing, chronic inflammation,

neuropathic pain, fibrotic diseases, thrombosis, and cholestatic pruritus mediated at least in part
by ATX comprising administering to a subject in need thereof a therapeutically effective amount
of a compound according to any one of claims 1 to 40 or a pharmaceutical composition of claim
41.

A method for the treatment of at least one of cancer, lymphocyte homing, chronic inflammation,
neuropathic pain, fibrotic diseases, thrombosis, and cholestatic pruritus comprising administering
to a subject in need thereof a therapeutically effective amount of a compound according to any
one of claims 1 to 40 or a pharmaceutical composition of claim 41 that binds to and inhibits ATX

providing a reduction in LPA levels.

A method of treating fibrosis, inflammation, cancer, angiogenesis, or pain in a mammal
comprising administering a therapeutically effective amount of a compound according to any one
of claims 1 to 40, or a pharmaceutically acceptable salt thereof or a pharmaceutical composition

of claim 41, to the mammal in need thereof.

A method of treating lung fibrosis, asthma, chronic obstructive pulmonary disease (COPD), renal

fibrosis, acute kidney injury, chronic kidney disease, liver fibrosis, skin fibrosis, fibrosis of the gut,

breast cancer, pancreatic cancer, ovarian cancer, prostate cancer, glioblastoma, bone cancer,
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colon cancer, bowel cancer, head and neck cancer, melanoma, multiple myeloma,iéﬁronic
lymphocytic ieukemia, B cell lymphcma, T cell ymphoma, cancer pain, tumor metastasis,
transplant organ rejection, scleroderma, ocular fibrosis, age related macular degeneration (AMD),
diabetic retinopathy, collagen vascular disease, atherosclerosis, Raynaud's phenomenom,
rheumatoid arthritis, osteoarthritis or neuropathic pain in a mammal comprising administering a
therapeutically effective amount of a compound according to any one of claims 1to 4, ora
pharmaceutically acceptable salt thereof or a pharmaceutical composition of claim 41, to the

mammal in need thereof.

The method according to any one of claims 42 to 45, comprising administering to the mammal
one or more additional therapeutically active agents selected from: corticosteroids,
immunosuppressants, analgesics, anti-cancer agents, anti-inflammatories, non-steroidal anti-
inflammatories, dual cyclooxygenase-1 and -2 inhibitors, cyclooxygenase-2 selective inhibitors,
TNFa blockers, kinase inhibitors, chemokine receptor antagonists, bronchodilators, leukotriene
receptor antagonists, leukotriene formation inhibitors, prostaglandin receptor antagonists,
prostaglandin formation inhibitors, monoacyiglycerol kinase inhibitors, phospholipase A1
inhibitors, phospholipase A2 inhibitors, lysophospholipase D (lysoPLD) inhibitors, autotaxin

inhibitors, and LPA receptor antagonists.
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