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CARBAMOYLOXYMETHYL TRIAZOLE CYCLOHEXYL ACIDS AS
LPA ANTAGONISTS

CROSS-REFERENCE TG RELATED APPLICATIONS
This application claims priority to U8, Provisional Application Serial No.
62/352,792, filed June 21, 2016, the entire content of which is incorporated herein by

reference.

FIELD OF THE INVENTION
The present invention relates to novel substituted triazole compounds,
compositions containing them, and methods of using them, for example, for the treatment
or prophylaxis of disorders associated with one or more of the lysophosphatidic acid

(LPA) receptors.

BACKGROUND OF THE INVENTION

Lysophospholipids are membrane-derived bioactive lipid mediators, of which one
of the most medically important is Ivsophosphatidic acid (LPA). LPA is not a single
molecular entity but a collection of endogenous structural variants with fatty acids of
varied lengths and degrees of saturation (Fujiwara et al., J Biol Chem., 2008, 2580, 35038-
35050). The structural backbone of the LPAs 15 derived from glycerol-based
phospholipids such as phosphatidylcholine (PC) or phosphatidic acid (PA}.

The LPAs are bioactive lipids (signaling lipids) that regulate various cellolar
signaling pathways by binding to the same class of 7-transroembrane domain G protein-
coupled {(GPCR) receptors {Chun, J, Hla, T., Spiegel, S.. Moolenaar, W, Editors,
Lysophospholipid Receptors: Signaling and Biochemistry, 2813, Wiley: ISBN: 878-0-
470-56905-4 & ZThao, Y. et al, Biochim. Biophys, Acia (BRAJ-Mol Cell Biol O3 Lipids,
26513, 1837, 86-92). The currently known LPA receplors are designated as LPA1, LPAZ,
LPA3 LPA4 LPAS and LPAS (Chot, J. W, dnnu. Rev. Pharmaco!l. Toxicol., 2018, 30,
157-186).

The LPAs have long been known as precursors of phospholipid biosynthesis in

both eukarvotic and prokaryotic cells, but the LPAs have emerged only recently as
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signaling molecules that are rapidiy produced and released by activaied cells, notably
platelets, to influence larget cells by acting on specific cell-surface receplors (see, e.g.,
Moolenaar et al., BioFssavs, 2004, 26, 870-881, and van Leewen et al., Biochem. Soc.
Trans., 2083, 31, 1209-1212). Besides being synthesized and processed to more complex
phospholipids in the endoplasmic reticulum, LPAs can be generated through the
hydrolysis of pre-existing phospholipids {ollowing cell activation; for example, the sn-2
position 15 commonly missing a faity acid residue due to deacylation, leaving only the sn-
1 hvdroxyl esterified to a fatty acid. Moreover, a kev enzyme in the production of LPA,
autotaxin (lysoPLD/NPP2}, may be the product of an oncogene, as many tumor types up-
regulate autotaxin (Brindley, 1., J. Cell Riochem. 2004, 92, 900-12}. The concentrations
of LPAs in human plasma & serun as well as human bronchoalveolar lavage fluid
{BALF} have been reported, including determinations made using sensitive and specific
LC/MS & LC/MS/MS procedures (Baker et al. Anaf. Riochem., 20081, 292, 287-295;
Onorato et al., .J. Lipid Res., 2014, 55, 1784-1796).

LPA influences a wide range of biological responses, ranging from induction of
cell proliferation, stimulation of cell migration and neurtte retraction, gap junction
closure, and even shime mold chemotaxis (Goetzl, et al., Sciewsific World J., 2002, 2, 324-
338; Chun, J , Hla, T., Spiegel, S.. Moolenaar, W, Editors, Lysophospholipid Recepiors:
Signaling and Biochemistry, 2013, Wiley; ISBN. 978-0-47(-36905-4). The body of
knowledge about the biology of LPA continues to grow as more and more cellular
svsterns are tested for LPA responsiveness. For instance, it is now known that, in addition
to stimulating cell growth and proliferation, LPAs promote cellular tension and cell-
surface fibronectin binding, which are important events in wound repair and regeneraiion
(Moolenaar et al., HioLssays, 2004, 26, 870-881). Recently, anti-apoptotic activity has
also been ascribed to LPA, and 1t has recently been reported that PPARy1s a
recepior/target for LPA (Simon et al., J. Biol. Chem., 2008, 280, 14656-14662).

Fibrosis is the result of an uncontrolied tissue healing process leading to excessive
accumulation and insufficient resorption of extracellular matnix (ECM) which ultimately
resulis in end~organ faitlure (Rockey, I C, et al., New Engl J Med, 2815, 372, 1138-
1149). Recently it was reported that the LPAT receptor was over-expressed in idiopathic
pulmonary fibrosis (JPF) patients. LPAT1 receptor knockout mice were also protected

from bleomycin-induced tung fibrosis {Tager et al., Nature Med |, 2008, 14, 45-54).
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Thus, antagonizing the LPA1 receptor may be useful for the treatment of fibrosis
such as pulmonary fibrosis, hepatic fibrosis, renal fibrosis, arterial fibrosis and systemic
sclerosis, and thus the diseases that result from fibrosis (pulmonary fibrosis-Idiopathic

Pulmonary Fibrosis [IPF], hepatic fibrosis-Non-aleoholic Steatchepatitis [NASH], renal

Wh

fibrosis-diabetic nephropathy, systemic sclerosis-scleroderma, etc.)

SUMMARY OF THE INVENTION
The present invention provides novel substituted triazole compounds including
sterepisomers, tantomers, pharmaceutically accepiable salts, solvates or prodrugs thergof,
10 which are useful as antagonsts against one or more of the lvsophosphatidic acid (LPA)
receptors, especially the LPA1 receptor.
The present invention also provides processes and intermediates for making the
compounds of the present invention.
The present invention also provides pharmaceutical compositions comprising a
15 pharmaceutically acceptable carrier and at least one of the compounds of the present
mvention or sterecisomers, tavtomers, pharmaceutically acceptable salts, solvates or
prodrugs thereof,
The compounds of the mvention may be used in the treatment and/or prophyvlaxis
of conditions in which LPA plays a role.
20 The compounds of the present invention may be used in therapy.
The compounds of the present mvention may be used for the manufacture of a
medicament for the treatment and/or prophylaxis of a condition in which inhibition of the
physiological activity of LPA 1s useful, such as diseases n which an LPA receptor

participates, 1s involved in the etiology or pathology of the disease, or is otherwise

W

associated with at least one symptom of the disease.

b2

in another aspect, the present invention is directed to a method of treating fibrosis
of organs (liver, kidoey, hung, heart and the like as well as skin), liver diseases (acute
hepatitis, chronic hepatitis, liver fibrosis, liver cirrhosis, portal hypertension, regenerative
failure, non-alcoholic steatohepatitis (INASH), liver hvpofunction, hepatic blood flow
30 disorder, and the hike), cell proliferative disease [cancer (solid tumor, solid tamor
metastasis, vascular fibroma, myelorma, multiple myelora, Kaposi's sarcoma, leukemia,

chronic lymphocytic leukenua (CLL) and the like} and invasive metastasis of cancer cell,
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and the bike], inflammatory disease (psoriasis, nephropathy, pneumonia and the like),
gasiroiniestinal tract disease (irriiable bowel syndrome (IBS}, inflammatory bowel
disease (IBI}), abnormal pancreatic secretion, and the like), renal disease, urninary tract-
associated disease (benign prostatic hyperplasia or symptoms associated with neuropathic
bladder disease, spinal cord tumor, hemia of intervertebral disk, spinal canal stenosis,
symptoms derived from diabetes, lower urinary tract disease (obstruction of lower urinary
tract, and the like), inflammatory disease of lower urinary tract, dysusia, frequent
urination, and the like), pancreas disease, abnormal angiogenesis-associated disease
{(arterial obstruction and the hike}, scleroderma, brain-associated disease (cerebral
infarction, cerebral hemorrhage, and the like), neuropathic pain, peripheral neuropathy,
and the like, ocular disease (age-related macular degeneration (AMD), diabetic
retinopathy, proliferative vitreoretinopathy {(PYR}, cicatricial pemphigoid, glaucoma
filtration surgery scarring, and the like).

In another aspect, the present invention is directed to a method of treating
diseases, disorders, or conditions in which activation of at least one LPA receptor by LPA
contributes to the symptomology or progression of the disease, disorder or condition.
These diseases, disorders, or conditions may arise from one or more of a genetic,
watrogenic, immunological, infectious, metabolic, oncological, toxic, surgical, and/or
traumatic etiology.

In another aspect, the present invention is directed to a method of treating renal
fibrosis, pulmonary fibrosis, hepatic fibrosis, artenal fibrosis and svstenuc sclerosis
comprising administering to a patient in need of such treatment a compound of the
present invention as described above.

In one aspect, the present invention provides methods, compounds,
pharmaceutical compositions, and medicaments described herein that comprise
antagonists of LPA receptors, especially antagonists of LPAL

The compounds of the mvention can be used alone, in combination with other
compounds of the present invention, or in combination with one or more, preferably one
to two other ageni(s).

These and other features of the mvention will be set forth in expanded form as the

disclosure continues.
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DETAILED DESCRIPTION OF THE INVENTION

L COMPOUNDS OF THE INVENTION
Int one aspect, the present invention provides, infer alia, compounds of Formula

(Ix

Rz M
or stereoisomers, tautomers, pharmaceutically acceptable salts, solvates or prodrugs
thereof, wherein
Rz 13 independently selecied from H and Ci4 alkyl substituted with 1-5 Rs;
Ris 13 independently selected from H, D, and Ci4 alky] substituted with 1-3 Re;
R3 and R4 are independently selected from H, Ci.7 alkyl substituted with 1-3 Ro, -
(CRIR7)~Cses cyeloalkyi substituted with 1-3 Rs, <(CR7R7)mary] substituted with 1-3 Ry,
Coraalkenyl substituted with 1-3 Ry, ~(CR7R71x~5-6 membered heterocyclic ring substituied
with 1-3 Rs, -({CR7R7)~5-6 membered heteroary! ring substituted with 1-3 Rs, or R and
Rs combine with the N to which they are attached to form a 4-9 membered heterocyclic
ring substituted with 1-3 Rg;
X1, X2, 33, and X* are independently selected from CRs and N; provided no more than
two of X! 32, 33 or X*are N;
Rs 1s independenily selected from H, F, Cl, OR7, ON, N(R7)2, 14 alkyl substituted with
I-5 Ro, Ci alkoxy substituted with 1-5 Ro and C14 heteroalkyl substituted with 1-5 Ro;
Re 18 Csg eycloalkyl which is substituted with R and (—CH2)o-1Ry);
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R71s independently selected from H, Ci4 alkyl, and Cs eycloalkyl; or R» and R~ together
with the carbon atom to which they both atlach, form a Css cycloalkyl ring;

Rs 1s independently selected from H, D, Ci alkyl substituted with 1-3 Ry, Co.6 alkenyl,
Ca alkvnyl, phenyl, -(CH2}-Cs.6 cycloalkyl, F, C, Br, CN, COOH, and €14 alkoxy;

Ro is independently selecied from H, B, F, Cl, NHa, OH, OCisalkyl, Crsalkyl, Cis

Wh

heteroalkvi Cs.s cycloalkyl, and phenvl, wherein when Roe 15 Cl, NHz or OH it1s not
substituted on C1 of the the alkyl to which 1t is attached;

Ruois independently selected from H, D, Cig alkvl, F, Cl, Br, OR7, NHC(=0)0R, and
NHC(=0O)OR;

oL
7 0
10 Rirts independently selected from H, CN, —-C(=0)R 1, tetrazolvl, HN—0 , and
0

0.

>

Riz is independently selected from OH, OC 14 alkyvi, NHz, NHCHCHSOsH, and
NHSO2Craalky;

r 15 independently selected from zero, 1, 2, 3, and 4,

-~
(93}

and nnis slected from 1. 2, 3, or 4.

In another embodiment, the present invention includes compounds of Formula (I},
wherein

Rs and R4 are independently selected from H, Ci.7 alkvl substituted with 1-3 Ro, -
{CR7R7)-Cs.8 cycloalkyi substituted with 1-3 Ry, -(CR7/R7y-arvl substituted with 1-3 Rg,
20 Cooalkenvi substituted with 1-3 Ro, -(CR7R7):-5-6 membered heterocyclic ring substituted
with 1-3 Rs, {({CR7R7)}-5-6 membered heteroaryl ring substituted with 1-3 Rs, and Rs and

R4 combine with the N to which thev are attached to form the following:

TR

oG-
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may be substituted with 1-3 Rs, and
nequals 1 or 2,

In another embodiment, the present invention includes corapounds of Formula (1)
wherein, R3 and R4 are independently selected from H, C,.7 alkyl substituted with 1-3 Ry,
“{CR7R71-Cs.5 cycloalkyl substituted with 1-3 Rs, «(CR7R7)-aryi substitited with 1-3 Rs,
10 Croalkenvl substituted with 1-3 Rs,

o0
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each of which can be substituted with 1-3 Rg, and R and R4 combine with the N to which
they are aftached to form a 4-9 membered heterocyclic ring substituted with 1-3 Rs; and
5 nequalsior?

in another embodiment, the present invention includes compounds of Formuia

(i

N

Ry o)
A O)J\N/ Ra
Nt L
Rz (1)
10 or stereoisomers, tautomers, pharmaceutically acceptable salts, solvates, or prodrugs
thereof, wherein
Rz 1s independently selected from H and Ci4 alky! substituted with 1-5 Ro;
Rus ts independently selected from H, D, and Ci4 alkyl substituted with 1-3 Rs;
Rs and R4 are independently selected from H, Ci7 alky! substituted with 1-3 Re,
15 ~{CR7R7)-C3.6 cycloalkyl substituted with 1-3 Ry, and -(CR7R7)~aryl substituted
with -3 Ra;
X, X2, X5 and X* are independently selected from CRs and N; provided no more than
two of X}, X2 X3, or X* are N;
Rs1s independently selected from H, F, Cl, OR7, ON, N(R7), (g alkyl substituted with
20 1-5 Ro, C14 alkoxy substituted with 1-3 Ro, and C1« heteroaiiyl substituted with
1-5 R
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Rig }))0_1
Re 13 ;

R71s independently selected from H, C14 alkvl, and Cs.6 cvcloalkyl; or R7 and Ry, together
with the carbon atom to which they both attach, form a Cs.6 evcloalkyl ring;

Rs 1s independenily selected from H, (1.6 alkyl substituted with 1-5 R, T alkenvi, Cos

) alkynyl, «(CH2-Cas cycloalkyl F, C1, Br, CN, =0, and CO:H.

Ro1s independently selected from H, ¥, Cl, NHz, OH, OC salkyl, Cisalkyl, Cis
heteroalkyl Cs.6 cvcloalkyl, and phenyl, wherein when Ro is CL NHz or OH 1t 15
not substituted on C1 of the the alky! to which it 1s attached;

Riots independently selected from H, D, Cis alkvl, F, Cl, Br, OR7, NHC(=O)Y0R,, and

10 NHC(=0)R7;

N

Rii ts independently selected from ON, —C(=0)Rp, tetrarolyl, HN—0 . and

264

Riz is independently selected from OH, OC 14 atkvi, N, NHCH2CH2SGsH, and
NHSO2Ciaalky; and

J o

15 ris mndependently selected from zero, 1, 2, 3, and 4.

In another aspect, the present invention provides compounds of Formuda (I1E):
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0O
R
)J\ -4
’ T
R2 (1
or stereoisomers, tautomers, pharmaceutically acceptable salts, solvates, or prodrugs
thereot, wherein

Rz 15 independently selected from CHs and CDs;

(93}

Ris is independently selected from H and Ci.4 alkyl;
R31s independently selected from H and Ci4 alkvi;
R4 1s independently selected from Cis alkyl substituted with 1-3 Ro, {{CRIR7 (36
cycloalky! substituted with 1-3 R, and ~({CR/Ro)-aryi substituted with 1-3 Rs;
Rs is independently selecied from H, F, CL. CN and C14 alkyl; provided one of Rs1s H:
Ry

Rig }>)0-1
10 Reis C ;

Ry is independently selecied from H, Ci4 alkvl, and Cs.6 cycloalkvl: or Ry and Ry together
with the carbon atom to which they both attach, form a Cs.s ¢ycloalkyl ring;

Rs 15 independently selected from H, Ci¢ alkyl substituted with 1-5 Roe, Cs.6 cycloalkyl, F,
Cl, Br, CN, =0, and COOH:

15 Rsismdependently selected from H, F, CI, NH:, OH, OCsalkyvl, Crsalkyl, Cas

cvcloalkyl, and phenyl, wherein when Re 15 Cl, NH2 or OH it is not substituted on
(1 of the the atkyl to which it is attached;

Riots mdependently selected from H, D, Cis alkyvl, and F;

Rii 13 independently selecied from CN, —C(=0)R1z, and tetrazolvl;

20 Ruzis independently selected from OH, OCi4alkyvl, NHz, and NHSO2Ci4alky; and

~10-
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1 is independently selected from zero, 1, 2, 3, and 4.

In another aspect, the present invention provides compounds of Formula (V)

O
R
)k 4
’ T
N/N\ Rs
R av)

3 or sterecisomers, fautomers, pharmaceutically acceptable salts, solvates, or prodrugs

thereof, wherein

Rz i3 independently selected from CHs and CDs;

Ris is independently selected from H and Ci.4 alkyl;

R3 18 independentiy selected from H and Cj.4 alkyl;

10 Rais mdependently selected from Cis alkyl,

Ry % (Rg)13 Ry
s__
g_(CHR7)0-2J<] s (CHR7)o. g_(CHRﬂo-z
3 L (Re)is Rg
3_(CHR7)O‘2@ g_(CHR7)0-2@
, and ;
Rs1s independently selecied from H, F, 1, and Ci14 alkyl; provided one of Rsis H;

Ry is independently selected from H, Ci4 alkvl, and Cs cvcloalkvl;

-
(93}

Rs 18 independently selected from H, Ui alkyl substituted with 1-5 Re, s cycloalkyl, F,
Cl, Br, ON, =0, and COCH,

~11-
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Rs 1s independently selected from H, F, Cl, NHz, OH, OCrsalkyl, Cisalkyl, Css
cycloalkyl, and phenyl, wherein when Ro 15 CI, NHz or OH it is not substituted on
(1 of the the alkyl to which 1t is attached;

Riois independently selected from H, I3, Cys alkyl and F;

Wh

J‘rrr /N \
I

Ri: is independently selected from CN, ~C(=0)Ru2, and HN—N  and
Riz is mndependently selected from OH, NH:z and NHSOG2Craalky.

In another aspect, the present invention provides compounds of Formula (HI} or
10 stereoisomers, tavtomers, pharmaceutically acceptable salts, solvates, or prodrugs thereof,

wherein

Rs 15 independently selected from

oo HO R
-Gk
N vaﬂ,fxmuﬂﬁ_aw,
Pervse e

Rs1s independently selected from H, F, Cl, Br, CN, and C14 atkyl and

other vartables are as defined in Formula (IV).

17 -
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In another aspect, the present invention provides compounds of Formula (V):

e

=
S

\

N—

. 0
)J\ R
0 T/4

N s
Ro V)
or sterecisomers, tauiomers, pharmaceutically acceptable salts, solvates, or prodrugs
thereof, wherein
5 Raisindependently selected from CHs and CDs;
Ris is independently selected from H and CH;s;
Rs i3 independently selected from H and CHs;,

Ra 15 independently selected from

Ao KR
P NS N j—< (! j@

g4 fwﬁfﬁwﬂ
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i </::(R8)1-3 rr‘_,ff\/<\?(Rs)1.3 HJJJ‘W(RQH §4<j
Ry Ry
~=4 —"4
A< <
i

Rs i3 independently selected from H, F, and Ci4 alkyl;

Rs 15 independently selected from H, F, Cl, Br, CN, and Ci. alkvl;

(93}

Ruois independently selected from H, D, and F; and

R is independently selected from-C(=0)}0OH, and ~C{(=0}NHS0:Me.

In another aspect, the present invention provides compounds of Formula (V1)

"y, —OH
<7
Rs —
/

R
N SN O)kN/ 4
\ |

\—N Rs

N
R, (Vi)

Z =

10 or stereoisomers, tautomers, pharmaceutically acceptable salts, solvates, or prodrugs
thereof, wherein
R 1s independently selected from CHs and CDs;
Ris is independently selected from H and CH;s;
Rs 1s independently selected from H and CHs;

15 Raisindependently selecied from

- 14 -
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Qﬂﬁﬁijﬂ A< f%ﬁﬂﬁm Py

§ </::(R8)1-3 rrlﬁ-f\/<\?(Rs)1.3 H;‘W(Rs)m §4<j
Rg Rg
=X =K
VerseNrven

Rs 1s independently selected from H and CHs; and

5 Rsis independently selected from H, F, Cl, Br, CN, and Ci4 alkyl.

In another aspect, the present invention provides compounds of Formula (V1)

R13 O
Rs
A O)kN/ Rq
N \\ |
N— N N R;
Rz (ViD)
or stereoisomers, tautomers, pharmaceutically acceptable salts, solvates, or prodrugs
10 thereof, wherein
R21s independently selected from CHs and CDs;
Ris 1s independently selected from H and Cra alkyvl:
Rs 1s independently selected from H and Ci4 alkyl;
R ts independently selected from Ci alkyl substituted with 1-3 Ro, (CRR7)-Cs6
15 cycloalkyl substituted with 1-3 Rs, and -{CR7/R7)ary] substituied with 1-3 Rg;
Rs1s independently selected from H, F, Cl, CN, and C1.4 alkvl;

~15-
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Ry

R
N
Re1s E‘C) ;

R7 18 independently selected from H, (14 alkyvl, and Cs6 evcloalkyl: or Ry and Ry together
with the carbon atom {o which they both attach, form a Cs.6 cvcloalkyl ring;
Rs is independently selected from H, Ci6 alkyl substituted with 1-5 Rs, s cycloalkyl, F,
5 CL Br. CN, =0, and COOH;
Ro 1s independently selected from H, F, Cl, NHz, OH, OCsalkyl, Cisalkyl, Cse
cycloalkyl, and phenyi, wherein when Ry is Cl, NH» or OH it 1s not substituted on
C1 of the the alkvl to which 1t 1s attached;

Ruois independently selected from H, Civ alkyl, and F:

10 Ruis ndependently selected from ON, -C{=0)Ru2, tetrazolvl, HN—0 . and

0

g\

0.
Riz ts independently selected from OH, OCi4 alkyl, NHz, NHCH:CH280:5H, and
NHSO2Craalky; and

r 18 independently selecied from zero, 1, 2, 3, and 4.

Yk
Wh

In another aspect, the present invention provides corapounds of Formula (V1) or
sterecisomers, tautomers, pharmaceutically acceptable salts, solvates, or prodrugs thereof,
wherein
Ri1s independently selected from CHs and CDs;

20 Rois independently selected from H and CHs;

Rs 1s independently selected from H and CHs;

-16-
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Rg

g JQ
—(CHR~),.
Ra 15 independently selected from Cie alkyl, 5 ( o2 .

(Rg)i3 Rg

8 A 8
s~ (CHR7)g s (CHR7)g

>

S Rg)13

3 Rg
g_(CHR7)O-2@ d g—(CHRﬂo-z@ .

Rs 1s independently selected from H, F, Cl, and C1.s alkyvl;
Re1s

Wh

COOH

-

R~ is independently selected from H, Ciy alkyl and Cr.¢ cycloalkyl; and

B

Rsis independently selecied from H, F, CL Br, N, and C14 alkyl.

10 In another aspect, the present invention provides compounds of Forroula (VI
C—OH
Q |
O
Rs
)k R4
~ o) N
N \\ |
N R
NN 3
R> (ViID)

17 -
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or sterecisomers, taviomers, pharmaceutically acceptable salts, solvates, or prodrugs
thereof, wherein

R 1s independently selected from CHs and CDs;

Ris is independently selected from H and CH;s;

Rs 1s independently selected from H and CHs;

Rs 15 independently selected from

OO H Ui
SN W LN
s asq” f,awﬂ
Verysivvel

Rs 1s mdependently selected from H, F, and CHj; and
Rs is independently selecied from H, F, Cl, Br, N, and Ci4 alkyl.

In another aspect, the present invention provides coropounds of Formula (IX):

- 18-

PCT/US2017/038216
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N )
\\N — N R3
AN
Rz (%)

or stereoisomers, tautomers, pharmaceutically acceptable salts, solvates, or prodrugs
thereot, wherein

Rz 15 independently selected from CHs and CDs;

(93}

Ris is independently selected from H and Ci.4 alkyl;
315 independently selected from H and Ciw alkyh
R is independently selected from Ci alkyl substituted with 1-3 Ro, ({CR/RMW-Cs6
cycloalky! substituted with 1-3 R, and ~({CR/Ro)-aryi substituted with 1-3 Rs;
Rs is independently selecied from H, F, CL, CN, and C14 alkyl;
10 Reis independently selecied from
R1 1

R7 15 independently selecied from H, Ci4 alkyvl, and Cs.6 cycloalkyl; or Ry and Ry, together
with the carbon atorn to which they both attach, form a Cs.e cycloalkyvl ring;
Rs 1s independenily selected from H, (i alkyi substituted with 1-5 Re, s cycloalkyl, F,
15 Cl, Br, N, =0, and COOH;
Rs1s independently selected from H, F, Cl, NHz, OH, OCsalkyl, Crsalkvl, Css
cycloalkyl, and phenyl, wherein when Re is Cl, NH2 or OH it is not substituted on
C1 of the the alkvl to which 1t 1s attached;

Riots ndependently selected fromH, and F,

19 -



WO 2017/223016 PCT/US2017/038216

£
Xr
Ri1 is independently selected from CN, —C(=0)Ryz, tetrazolvl, HN—0 . and

0,

L

S 0.
Riz ts independently selected from OH, OCi4 alkyl, NHz, NHCH:CH280:5H, and
NHSO2C 1 4atky; and

W

r 18 independently selecied from zero, 1, 2, 3, and 4.
in vet another embodiment, the present invention includes a compound of

Formula (I} or (1) selected from the group of;

|
N P N
N A N~
AN ’[Z) (o)
‘\—N (@] N
NN O T o e YA
/ N—N / /\D N—N N
s \ /
/Ou,, OH
2 it OQ , OH
B Y I
N~ | A
fo) N~
\ ol
OJ( N 0

N g
N—N N N
D e
10 : \ /

0 T SN 0
X o |
| N~
(o] AN
N N OJ(

~20 -
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(0]
(0]
(o) 0]
AN
AN AN
N—N O/I(N N OJ(N/O " O/I(N/\/k
i \ / ’ \ /
Q':,, OH /O':,, OH /O, OH
0 i 0 i 0 ¢
-~ o) F o F 0
~-N
0] 0 (o)
NN Nl S
N-N ;“/\/\ N—N N N-N N
F
(o} “CO,H
| S
~-N
(o}
N\\ N O/Z(
o
and . Or an enantiomer, a diastereomer, a sterecisomer, or a

pharmaceutically acceptable salt thereof.
In vet another embodiment, the present invention includes a compound of

Formula (1) or (I} selected from the group of:

21 -
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. \

| PA) | =N
(o) O
N\\\ o/l( N\\\ O/l(

N-N N> N N
\ / \ / .
, and . OF an enantiomer, a

diastereomer, a stereoisomer, or a pharmaceutically acceptable salt thereof.
In yet another embodiment, the present invention includes compound of Formula

() or (I} wherein said compound has the formula:

I ,N
(4
2 ~N
N
N O
I\l\\ O’(
N—N N
/
3 , an epantiomer, a diastereommer, a sierecisomer, or

a pharmaceutically acceptable salt thereof,
in vet another embodiment, the present mvention includes compound of Formula

(I or (I} wherein said compound has the formula:

o OH
N 0]
N
o]
N\\ D OJ(
NN /N /\D ( . h
. an enantiomer, a diastereomer, a sterenisomer,

10 or a pharmacewtically accepiable salt thereof.
In vet another ernbodirsent, the present invention includes compound of Fornmula

(D) or (I} wherem said compound has the formula;

!

N

7S]
P
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o]
AN
Nl )
N-N / . . .
\ , an enantiomer, a diastereomer, a sterecisomer, or a
pharmaceutically acceptable salt thereof.
In vet another embodiment, the present invention includes compound of Formula

() or (I} wherein said compound has the formula:

@
i§
()

8)
| A
N~
0
NN A
N—N N~
3 \ / . an enantiomer, a diastersomer, a stereoisomer,

or a pharmaceutically acceptable salt thereof
in vet another embodiment, the present mvention includes compound of Formula

(I or (I} wherein said compound has the formula:

[ °
~N
/12
N
W o)
N—N ;‘l/\/\

, an enantiomer, a diastereomer, a sterecisomer, or 4
10 pharmaceutically acceptable salt thereof,
In vet another embodiment, the present invention includes compound of Formula

() or ({1} wherein said compound has the formula:
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Q OH
o i§
F (o]

o]
X
Nl 0
N—N / ] ) ]
\ , an enantiomer, a diastereomer, a sterecisomer, or a
pharmaceutically acceptable salt thereof.
In vet another embodiment, the present invention includes compound of Formula

() or (I} wherein said compound has the formula:

/O"/, OH
0 I
F 0

O
N
N, oA
NN N | | |
5 \ . an enantiomer, a diastereomer, a stereoisomer, Or a
pharmaceutically acceptable salt thereof.

in vet another embodiment, the present mmvention includes compound of Formula

(1) or (I} wherein said compound has the formula;

e
o “CO,H

N
LN
A (o]
N‘r:l—N OJ(;“/\D
N , or an enantiomer, a diastereomer, a

10 stereoisomer, or a pharmaceutically acceptable salt thereof,
In vet another embodiment, the present invention includes compound of Formula

{1y or (i1} wherein said compound has the formula:
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/O"/, OH
I
o)

o]

|
N

/[2
N
W O ;‘l

N

VARYY

Z

/\D , an enantiomer, a diastereomer, a sterecisomer, or a
pharmaceutically acceptable salt thereof.
In vet another embodiment, the present invention includes compound of Formula

() or (I} wherein said compound has the formula:

N—-N N
\ /
5 . an enantiomer, a diastersomer, a sterecisomer, or a

pharmaceutically acceptable salt thereof.

For any and all of the embodiments, substituents are selected from among from a
subset of the listed alternatives. For example, in some embodiments, Riz 1s -OH, -0C1-4
alkyl, or -NHSO2C 14 alkvl. In some embodiments, Rz 15 ~OH or -OCi~s alkyl. In some

10 embodimenis, Riz is -OH. In some embodiments, Riz i3 ~-OCi~s alkyl In some
embodiments, Rizis ~OCH: or -QCH:2CHs. In some embodiments, Raz 15 -NHSO:2C-
salkyl

Inn some embodiments, Rs is Ci-4 alkyl; Rsis H or Cis atkyl In some
embodiments, Rz is -OH, -OCH;, -OCHCH;s, -NHS0CHs or -NHSO>CH2CHs: Rs ds —

15 CHs, Cis or ~CH2CH:. In some embodiments, R is -OH, -OCH;, -OCHCH;, -
WHSOCH; or -NHSOUHCHs; R is ~CHs, O, or ~CH2CH3; Rsis H or Ciaalkyl

Rg
In some embodiments, Rs1s Ry wherein 18

2-methylphenyl, 3-methylphenyl, 4-methyiphenyl, 2-ethylphenyl, 3-ethviphenvi, 4-
~26 -



Wh

16

20

|30
(2

WO 2017/223016

PCT/US2017/038216

ethviphenyl, 2-deuteromethyiphenvi, 3-deuteromethyiphenyl, 4-deuteromethylphenyl, 2-
monofluoromethyiphenyl, 3-monofluoromethviphenyl, 4-monofluoromethyiphenvi, 2-
difluoromethylphenyl, 3-difluoromethyiphenvl, 4-difluoromethylphenyl, 2-
cyeclopropyliphenyl, 3-cyclopropviphenyl, 4-cvclopropyiphenvi 2-cyclobutviphenyl, 3-
cvclobutylphenyl, 4-cyclobutylphenvl, 2-cyvclopentylphenyl, 3-cyclopentylphenyl, 4-
cyclopentviphenyi, 2-cyclohexviphenyl, 3-cvelohexylphenyl or 4-cyclohexyiphenyl.

In some embodiments, R4 is —(CHR7)~Cis cycloalkyliandris 0, 1, or 2, and Ry is
H or methyl. In some embodiments, ris O, Re is cyclopropyl, cyclobutyi, cyclopentyl, or
cyclohexyl and Ry is H or methyl. In some embodiments, 1 is 1, Re 13 cyclopropyl,
cyclobutyl, cyclopentyl, or cyclohexyl, R7 is H or methyl.

In some embodiments, B3 15 Ci-q alkyl, Ra 18 -{(CHR7)-Cs.6 cvcloalkyl, and ris 0,
i, or 2, and Ry is H or methvl. In some embodiments, Rz is ~CHs, CDs, or ~CH2CHs, R
is cyclopropyl, eyclobutyl, cvclopentyl, or cyclohexyl, ris O or 1, and Ry is H or methyl.
Irn some embodiments, Rs is ~CHs, R4 1s cyclopropyl, cyclobutyl, cyclopenty! or
cyclohexvl, ris 1, Ry 1s H or methyl.

In some embodiments, Ra 15 Ci-4 alkyvl, Ra 18 Cra alkyl, and R71s H or methyl In
some embodiments, Rz 1s —CH;s, CIs, or —CHLCHs, Re1s —CHs, C5s, —-CHCH5, -
CH2CHCH;, ~CH{CHs ), ~CHCHCHCH:, ~CH2CH(CH: Y, or ~CH{CH3)3, and R~ is
H or methyl. In some embodiments, Rs is —CHs, Rq 15 ~CH2CHs, ~CH2CH2CH:, —
CH{CHs ), -CHCHRCHRCHs, —-CHRCH(CH: g2, or —CH{CH:)3, Ry 15 H or methyl.

In some embodiments, Riis H or Ci2 alkyl, Rzis H or Ci2 alkyl, Rais Ciaz alkyl,
Ra1s ~(CHR7-C3.6 cycloalkvl and ris 1, Rsis H or Ci2 alkyl, Rs 15 cyclopentyl or
cyclohexyl, R7is H or Ciz alkyl, Re 1s H, Rois H, Rie 1s H, and Rit 15 ~C=0)Y0H.

In some embodiments, Riis H or methyl, R2is H or methyl, Rzis methyl, Reis —
CHR7-cyclopropyl, ~CHR7-cyclobutyl, ~CHRy-cvclopenty!, or ~-CHR7-cyclohexyl, Rsis
H or methyl, Rs is cvelohexyl, Ryis H or methyvl, Rs is H, Rois H, Rwois H, and Riz is
C=0)OH.

In some embodiments, the pharmaceutically acceptable salt of the compound of
Formulas (I} - (1X) is a sodium salt.

Any combination of the groups described above for the various variables is
contemplated herein. Throughout the specification, groups and substituents thereof are

chosen by one skilled in the field to provide stable moieties and compounds.

~27 -
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In another aspect, the present invention provides a compound selected from any
subset list of compounds exemplified in the present application.
In another embodiment, the present invention includes compounds of Formula

(.45

I Reo

\ oH

5 Ra1 X)
or an enantiomer, a diastereomer, or a sterecisomer thereof, wherein
Roo 1s independently selected from Cie alkyl or H;
Ro:1s mdependently selected from Ci alkyl or H;
X9 and X® are independently selected from CH or N: and

10 X7 is selected from CL Br, or F.

in another embodiment, the present invention includes compounds of

Formula (XI):

TR
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Br

\ oH

N——N

(X1, or an enanfiomer,
a diastereomer, or a sterecisomer thereof
in another aspect, the present invention provides a compound selected from the

{18t below:

(v

{(15,38)-3-((6-(5-({{cvclopentvi{methy carbamovoxy ymethy 13-1-methyl-1 H-
1,2,3-triazol-4-yDpyridin-3-yioxy jcyclohexane-1-carboxylic acid (1)
(18,38 1-3-((6-(5~-({{{cy ddobutyImethy D{methy DearbamoyDoxy ymethy -1 -methy -
IH-1.2,3-tnazol-4-y-2-methylpyvrdin-3-vhoxy jevclohexane- 1 -carboxylic acid (2)
(18.38)-3-{{6-(5-(({(Z-cvclopropylethv }methylicarbamoyDoxy)methyi)-1-
10 methyi-1H-1,2 3-triazol-4-v Dpyridin-3-yHoxy jeyclohexane-1-carboxylic acid (3)
trans-3-(4-(5-{{{cyclopentyl(methylcarbamoyDoxy ymethyD)-1-methyi-1H-1,2,3-
triazol-4-viiphenoxy oy clohexane-1-carboxylic acid (4}
{18,38}-3-(4-(5-({(Cyclopentyl{methyDcarbamoyloxy ymethyvi)- 1 -methvi-1H-
1,2,3-trtazol-4-yDphenoxy jcvelohexanecarboxylic acid (5)
15 (1R3R-3-(4-(5-(({(Cyclopentyl{methyDecarbamoyDoxy ymethy -1 -methy - TH-
1.2,3-triazol-4-yhphenoxy Yevclohexanecarboxylic acid {6}
(1-Methyl-4-{4-{({{15,35)-3-((methvisulfony)carbamovi)cvclohexvijoxy yphenyi}-
1H-1,2,3~triazol-S-vDmethy] cvelopentyli{methyl)carbamate (7)
No names for (8) and (9}
20 {15,35)-3-{4-(1 -Methyl-5-({{(methyl(Z-methyipentan-2-yi}carbamoyijoxy ymethyi}-
1H-1,2,3-tnazol-4-yDphenoxy jeyclohexanecarboxylic acid (10)

1.2,3-triazol-4-y}-2-methylpyridin-3-yoxy )-1-fluorocyclohexane- f-carboxylic acid {11)

TSR



Wh

16

20

|30
(2

WO 2017/223016

PCT/US2017/038216

{18,383-3-(4-(5-(1 ({{ cyclobutylmethy D{ methyearbamoviyoxy jethy -1 -methyl-

1H-1.2,3-tnazol-4-yphenoxy evclohexane-~1~-carboxylic acid (12)

/////

1,2,3-triazol-5-vimethvl (cyclobutylmethvD{methylcarbamate (14)

{4-(5-({{ /5. 35})-3~cyvanocy clohexy Doxy }-6-methyipyridin-2-vi}- 1 -methyl-/ H-
1,2.3-triazol-5-yUmethyi {cvclobutvimethv{(methyicarbamate (15)

{4-(5-(((1 8,383~ 1 H-tetrazol-5-y ey clohexyDoxy }-G-methylpyridin-2-y 1)1~
methyl-1H-1,2,3-trazol-5-vUmethvl {cyclobutylmethvi){(methycarbamate (16}

(1-methyl-4-(6-methyi-5-(({18,38)-3-
{{methylsulfonvl}carbamovi)cyclohexylosy pyridin-2-yi)-1H-1,2 3-triazol-S-yDmethyl
{cyclobuty bmethyD{methyDearbamate (17)

3-{{6-(5-(({cyclopentyl{methy DcarbamoyDoxv imethy1)- 1 -methyl-1H-1,23-
triazob-4-yipvridin-3-viyoxy yevelohexane-1-carboxyilic acid (18),

(18,38)3-3-(2-methyl-6-(1-methy]-3-{((methy1{{R}-1-
phenylethycarbamoyyoxy ymethy3-1H-1,2 3-triazol-4-vhpyridin-3-yDoxy ey clohexane-
t-carboxviic acid (19),

(18,38)-3-{{6-{5-(({(} -cyclobuiylethvi} methycarbamov Boxy ymethy -1 -methyl-
1H-1,2.3-tnazol-4-vH-2-methyvlpyridin-3-yDoxy ey clohexane- 1 -carboxylic acid (20},

(18,38)-3-({6-(1 -methyl-5~-{{{methy I{{R }-1-phenviethyDcarbamoyDoxy ymethy 1)-
1H-1,2.3-triazol-4-ypyridin-3-yviyoxy ey clohexane-1-carboxylic acid (21},

(18,38)3-3-((6-(5-{{{benzy i{methy DHcarbamovDoxy ymethyl)- 1 -methyi-1H-1,2.3-
triazol-4-yhpvridin-3-voxy jeyclohexane- 1 ~carboxylic acid (22),

(18.38)-3-{{6-(5-(({{cyclobutyImethy ¥(methy carbamoyijoxy ymethy1}-1-methyi-
1H-1,2 3-tnazol-4-yhpyridin-3-yoxyyevclohexane-1-carboxylic acid {23},

(18,38)-3-({6-(1 -methyl-5-{{{methyKpentan-2-vhcarbamoy Doxy ymethy - TH-
1,2, 3-triazol-4-vDpyridin-3-yDoxyjeyclohexane- 1 -carboxvlic acid (24),

(15, 38)-3-((6-(5-(({{{R)-1-cyclopropyiethvi{methy Dcarbamoy Doxy ymethyl}-1-
methyl-1H-1.2, 3-triazol-4-vpvridin-3-voxycvelohexane-1-carboxylic acid (25),

(18,38)-3-(4-(5-(((benzvi(methyDcarbamovijoxy)methyvi}-1 -methyi-1H~1,2.3-

triazol-4-vH-2-fluorophenoxy jcyelchexane-1-carboxylic acid (26},
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{18,38}-3-(4-(5-{{({cyclobutylmethy Y methyljcarbamov1}oxy ymethyi}- 1 -methyl-
IH-1.2 3-tnazol-4-y1)-2-fluorophenoxy ey clohexane- ~carboxvlic acid (27),
(18,38)-3-(2-fluoro-4-( L -methv1-5-({(rethy l{ pentan-2-vDcarbamovDosy ymethyi)-
1H-1.2,3-tnazol-4-yhphenoxy jcyclohexane-1-carboxylic acid {28},
(18,38)-3-{{6-{5-(({{{R)-1-cyclopropylethv D {methy carbamovoxy ymethyl)-1-
methyl-1H-1,2 3-tnazol-4-y)-2-methy Ipynidin-3-yloxy jeyelohexane-1 -carboxylic acid
(29).
{18,381-3-((6-(5-{{{benzyi{methvcarbamovioxyymethyl}- 1 -methvi-1H-1,2 3-
triazot~-4-v1)}-2Z-methvipynidin-3-vDoxy ey clohexane- -carboxvlic acid (30),
(18,38)-3-(2-methyl-6-(1-methvi-5-{(methy{pentan-2-
vijcarbamoyDoxy ymethyh-1H-1,2 3-tnazol-4-ypyridin-3-yloxy ey elohexane-1-
carboxylic acid (31),
(18,38 3-4¢6-(5-(({(buty l{methy icarbamoyDoxy ymethy - T -methy1-1H-1,2.3-
triazol-4-vi}-2~-methylpyridin-3-vhoxy)cvclohexane-1 -carboxylic acid (323,
{18,38}-3-((6-(5-({{ ey clopentyi{methyl)carbamoyioxy ymethyl}- I -methyl-1H-
1,2,3-trtazol-4-y1)-2-methylpyridin-3-voxy eyclohexane-~1-carboxyhe acid (33),
(18,38)-3-((6-(5-(((1sopentyl{methyycarbamovDoxy ymethvi)-t-methyi-1H~1,2.3-
triazol-4-vH-2-methyipyridin-3-y1loxy jcvclohexane-1-carboxvlic acid (34),
{(18,38)-3-{{6-({5-(({{4-chlorobenzvi ¥methyjcarbamovoxymethyi)- 1 -methy -
1H-1,2.3-tnazol-4-vH-2-methylpyridin-3-yDoxy ey clohexane- 1 -carboxylic acid (35},
(18,38 3-(4-(5~(((((R)-1-cyclopropy lethy D{methy Dearbamovoxy ymethy1)- 1 -
methyl-1H-1,2 3-triazol-4-y1}-2-methyiphenoxy Jevclohexane-1-carboxylic acid {36},
{18,38)-3-(4-(5-{{({cy clobutylmethy D{methy DearbamoyDoxy ymethy - -methy -
IH-1.2,3-tnazol-4-y1)-2-methyliphenoxy yevclohexane- | -carboxvlhic acid (37),
(18,38)-3-{4-(5-(({(benzvl{methylicarbamovi)oxy)methyi}-1 -methyl-1H-1,2 3-
triazol-4-vi)-2-methylphenoxy cvciohexane-1-carboxylic acid (38),
{18,35)-3-(2-methyi-4-(1-methyl-5-{{{(methy {{pentan-2-
vhcarbamovoxy ymethyi)-1H-1.2,3~triazol-4-y Dphenoxy ey clohexane- 1 -carboxylic acid
(39).
{18,38)-3-(4-(5-({(buty l{ methy DcarbamoyDoxy ymethy -1 -methy - 1H-1,2,3-

triazol-4-v1}-2-methylphenoxy ey clohexane- 1 -carboxylic acid {40},
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{18,38}-3-(4-(5-{{(cyclopenty l(methvi}carbamoyloxy ymethyiy- 1 -methyl-1H-
1,2,3-trazol-4-y1)-2-methylphenoxy yeyclobexane-~1~carboxylic acid (41),
(18,38)-3-((6-(5-(((1sopentyl{methyycarbamovDoxy ymethvi)-t-methyi-1H~1,2.3-
triazol-4-yvH-4-methyipyridin-3-y1loxy jcvclohexane-1 -carboxvlic acid (42),
(18,38)-3-{{6-(5-(({(butyl{methy Hcarbamoyijoxy ymethyl}-1 -methyi-1H-1,2.3-
triazol-4-yvHpyridin-3~-yDoxy ey clohexane-t-carboxylic acid (43),
{(15,38)-3-(4-(5-({{cyclopentyl{methy)carbamovi joxy ymethyli-1-methyl- 1 H-
1,2,3-triazol-4-y1)-2-fluorophenoxy ey clohexane-1-carboxviic acid (44),
IH-1.2,3-tnazol-4-y-2-fluorophenoxy jevclohexane- | ~carboxylic acid (45),
(18,38)-3-{4-(5-(((buty i{methy)carbamovioxy ymethyi}- I -methyl-1H-1,2,3-
triazol-4-viy-2-fluorophenoxy jcyclohexane-1-carboxylic acid (46},
{18,35)-3-(2-fluoro-4-{ 5-({{isopentyl{methy DearbamoyDoxy ymethy - L-methy -
1H-1,2 3-iriazol-4-yphenoxy ey clohexane-1-carboxylic acid (47),
{18,383-3-(4-(5-({{{1 -cyciobutylethy i{(methyDcarbamoyljoxy ymethy i -1 -methyl-
IH-1.2,3-tnazol-4-yphenoxy Jevclohexane-1~-carboxylic acid (somer 1) (48),
(18,38)-3-(4-(5-(({(1 ~cyclobutviethyD(methyDicarbamoyDoxy ymethyi -1 -methy I-
1H-1,2, 3-triazol-4-yphenoxy Jev clohexane-1-carboxylic acid (isomer 2) (49},
(18,38)-3-{{6-(5-(((isopenty{methyljcarbamoyoxy ymethy )~ -methyl-1H-1,2,3-
triazol-4-yvHpyridin-3~-yDoxy ey clohexane-t-carboxylic acid (50},
(18,383~ {4-(5~({(({(R)-1-cyclopropy lethvD{methyDearbamoy Doxy ymethyl )~ 1 -
methyl-1H-1,2,3-triazol-4-yliphenoxv)evcichexane-1-carboxylic acid (51},
(18,38)3-3-(4-(5-({{{{S)-L-cyclopropylethy D{methy Dearbamoy DHoxy ymethy -1 -
methyl-1H-1,2,3-triazol-4-yhphenoxy jey clohexane-1-carboxylic acid (52},
(18,38)-3-{4-(5-(((isobutyl{methy carbamovioxy ymethyi-1-methyl-1H-1 2,3~
triazol-4-vhphenoxy ey clohexane- 1 -carboxylic acid (53),
(18,38 3-(4-(5-(({(1 ¢y clobutylethy D{methy DecarbamoyDoxy ymethy -1 -methyl-
1H-1,2 3-triazol-4-yphenoxy ey clohexane- 1-carboxvlic acid (54},
{(15,38)-3-(4-(5-({{{2-cvclopropylethy  Y{methy Dcarbamovlloxv imethyi}-1 -methyi-
1H-1,2,3-triazol-4-yphenoxy ey elohexane- 1-carboxylic acid (55},
(18,38)-3-(4-(5-{((Gsopentvi{methylicarbamovDoxy yethvi)-1-methyl-1H-1,2 3-

triazol-4-v)-2-methyiphenoxy Jcyclohexane-1-carboxylic acid (56),
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{18,38}-3-(4-(1 -methy1-S-(({methyl{pentan-2-vicarbamoy joxy ymethy - 1H-
1,2,3-trtazol-4-yphenoxy jcvelohexane- 1 -carboxylic acid (57},

(18,38)-3-(4-(1 -methyi-S-({{(methyl(pentycarbamoy Doxy ymethy - 1H~1,2 3-
triazol-4-vHphenoxy jcy clohexane-1-carboxylic acid (58),

(18,38)-3-{4-(1-methvi-5-{{{methvi{propy Dcarbamovi)oxy)methyi}-1H-1,2,3-
triazol-4-vhphenoxy oy clohexane- t -carboxvlic acid (59),

{(15,38)-3-(4-(5-({{benzy(methyDHcarbamoviloxy ymethy}- | -methyl-1H-1,2,3-
triazol-4-y1iphenoxy)cyclohexane-1-carboxyhic acid (60},

{18,38)-3-(4-(5-({({cy clopropvimethyD{(methyDcarbamoy Doxyymethyl)- L-methyi-
IH-1.2,3-tnazol-4-yhphenoxy jeyclohexane-1~carboxylic acid (61),

(1R, 3R}-3-(4-(5-({{isopentyli{methy)carbamovoxy ymethvi}-1-methyi-1H-1,2,3-
triazol-4-vhphenoxy joy clohexane-1-carboxyvlic acid (62),

(1R, 3R3-3-{4-( 5-({(1sopentyl(methycarbamoy Doxy ymethyl)- L-methyl-1H-1,2.3-
triazol-4-vi}-2-methylphenoxy Jeyclohexane-1-carboxylic acid (63},

{18,383-3-(4-(5-({{buty {methy D ycarbamovyoxy ymethyi)-1-methyl-1H-1.2,3-
triazol~-4-viphenoxy yevelohexane- 1 -carboxylic acid (64),

(18,38)-3-(4-(5-((((1 ~cvclopropylethy}{methy icarbamoyDoxy ymethy 1)- 1 -roethyl-
1H-1,2, 3-triazol-4-yphenoxy Jevclohexane-1-carboxylic acid {65},

(18,38)-3-{4-(5-{({{cyclobutyImethy}(methvDcarbamoyljoxy ymethyi}- 1 -methvi-
1H-1,2,3-tnazol-4-yvhphenoxy ey clohexane-1-carboxylic acid (66),

(18,38)-3-(4-(5~(({((1 -cyclobutylethy){methy DcarbamovDoxy ymethy -1 -methyl-
1H-1,2 3-iriazol-4-yphenoxy ey clohexane-1-carboxylic acid (67),

(18,38)3-3-(4-(5-({{sec-butyl{methyDcarbamoyoxy ymethyi}- T -methy - 1H-1,2.3-
triazol-4-yhphenoxy yeyclohexane- 1 -carboxylic acid (68),
1,2,3-triazol-4-y1}-2-methyipy ridin-3-yoxy ey clohexane-1-carboxylic-1-d acid (69},

(18,38 3-{4-(S-((({{R)}-1-cy clopropy lethyD{methy Dearbamoy Boxy ymethyi - 1-
methyl-1H~1,2 3-trnazol-4-y1}-2-fluorophenoxy jey clohexane~ I ~carboxylic acid (70},

{(15,38)-3-(4-(5-({isopentvi{methy cartbamoyjoxy ymethy1}- 1 -methyl-1H-1,2 3-
triazol-4-y1iphenoxy)cyclohexane-1-carboxyhic acid (71},

(1-Methyl-4-(4-(((1 R, 3R)-3-({methvisulfonvlcarbamov ey clohexyDoxy yphenyl)-

1H-1.2,3-trn1azol-5-yDmethyl cyclopenty i{methyljcarbamate (72),
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{15,383-3-(4-(5-({{cyclobutyKmethyjcarbamovhoxy ymethv - 1-methyi-1H-1,2,3-
triazol-4-yDiphenoxy yevelohexane-1-carboxylic acid (73),

{15,35)-3-(4-(S-(({{(DicyclopropyimethyD{methy icarbamoviyoxv ymethyi}-1 -
methyi-14-1,2,3-trnazol-4-yjphenoxy jey clohexanecarboxylic acid (74),

(18,35)-3-{4-(1 -methvi-5-{{{methvl{ 1-propyicyclopropylycarbamovyoxy ymethy1}-
1H-1,2,3-tnazol-4-yvhphenoxy ey clohexane-1-carboxylic acid (75),

{(15,38)-3-(4-(1 -methyi-53-({(methvl{pentan-3-vDicarbamoy joxy ymethy1)-1H-
1,2,3-triazol-4-yphenoxy jcyclohexane- 1-carboxylic acid (76),

(18,38)3-3-((6-(1 -methy l-5-({(methyl{pentan-3-yDcarbamoy Doxy ymethy - 1H-
1.2, 3-trnazol-4-yhpvridin-3-yhoxyeyclohexane-~1 -carboxylic acid (773,

(18,38)-3-{{6-(1 -methy|-5-{{{methvl{2-methvipentan-2-
yhearbamoyoxy ymethyi-1H-1,2,3-triazol-4-ypyridin-3-vijoxy jcyclohexane-1-
carboxylic acid (78),

{(15,38)-3-((6-(1 -methy -5-(({methv1{1-
methylcyclopropyljcarbamoyiyoxy ymethyli-1H-1,2, 3-triazoi-4-y1ypynidin-3-
ylyosv)cyclohesane-1-carboxylic acid (79),

{(1535)-3-({(6-(5-({({(Dcyclopropy Imethy D(ethyDcarbarmoyDoxy ymethyi)- 1 -
methyi-1H-1,2,3-triazol-4-yDpyridin-3-voxy jeyclohexanecarboxylic acid (80),

(18,358)-3-{{6-(1 -methvi-5-{{{methvi{1-
propvicyclopropvhearbamoy Doxy ymethy - 1H-1, 2, 3-tnazol-4-yDpyridin-3-~
yvhoxv)cvclohexane-1-carboxylic acid (81, 82),

{15,38)-3-((2-Methv1-6-(1-methy -5-(({{methyl(pentan-3-
ylycarbamoyhoxy ymethyl)- 1H-1,2,3-triazol-4-v Dipyridin-3-yDoxv ey clohexanecarboxylic
acid (83).

(18,35)-3~((2-methy 1-6-(1-methyi-3-(({methvl(2-methyipentan-2-
yhearbamoyoxy ymethvi-1H-1,2,3-triazol-4-y Dpvridin-3-yloxy ey clohexanecarboxylic
acid (84},

(18,38)-3~((2-methyl-6~(1 -methy1-5-({{methy1{i -
methylcyclopropylicarbamoyioxy ymethyl-1H-1,2, 3-triazol-4-y1ypyridin-3-
ylyosv)cyclohesane-1-carboxylic acid (85),

{(15.35)-3-({(6-(5-({({(Dcyclopropy Imethy D(ethy Bearbarmoyoxy ymethyi)- 1 -

methyl-1H-1,2 3-triazol-4-y1}-2-methyIpyridin-3-yyoxyicyclohexanacarboxylic acid (86),
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{18,38}-3-(Z-methyl-6-(1 -methvi-S-(({methyi{i -
propyleyclopropylicarbamoy Doxy ymethy - 1H-1,2, 3-triazol-4-v Dpyridin-3-
vyoxyievelohexane-~1-~carboxylic acid (87),

(raci-trans-3-({6-(5-({{cvclopenty i{methycarbamoyiloxy ymethyl)-1-methy{-1H-
1,2,3-triazol-4-y1}-2-methylpyridin-3-yoxy }- 1 -fluorocyclohexane-T-carboxviic acid
(88),

trans-3-{{6-(5-({{cy clopentyi{methy)carbamovoxy ymethyi)-1-methyl-1H-1,2 3-
triazob-4-yipvridin-3-viyoxy}-1-fluorocyvcichexane-1-carboxylic acid (89},

trans-3-{{6-{5-(({{cyclobutyhmethy D{methy DearbamoyDoxy imethy)-1-methyl-
IH-1.2,3-tnazol-4-yDpyridin-3-voxy -1 -fluorocy clohexane- f~carboxyvlic acid (90),

trans-3-({6-(5-({{{evclobutylmethy ) (imethycarbamoyv1 joxy ymethy1}-1-methyl-
1H-1,2 3-tnazol-4-y1)-2-methvipyridin-3-yoxy ey clohexane- 1 -carboxvlic acid (91),

cis-3-{(6-(S-(({{cyclobutyvimethy N methylicarbamoyDoxyymethy - 1-methyl- TH-
1,2,3-triazol-4-y1)-2-methylpyridin-3-yDoxy }eyclohexane-1-carboxylic acid (92},

cis-3-({6-{5-{{{{cyclobutylmethyD{methyDcarbamovoxy ymethy -1 -methvi-1H-
1,2,3-trazol-4-y)-2-methylpvridin-3-vHoxy ey clopentane-1 -carboxvlic acid (93),

(18,38)-3-(4-(5-(} -({cvclopenty l(methy Dearbamoyhoxy)ethy -1 -methy - 1 H-
1.2,3~triazol-4-v1}phenoxy Jeyclohexane- 1 -carboxylic acid (94).

(Cis)-3-{(6-{5-({({{cyclobutylmethyl }{(methycarbamoy Hoxy ymethyi}-1 -methyi-
1H-1,2,3~tnazol-4-vh)-2-methyipyridin-3-yhoxy)ey clohexane- 1 -carboxylic acid
(Enantiomer A, 95),

{Cisy-3-((6-(5-({{{cvclobutylmethv¥methvlicarbamovoxv)methvi)-1-methyi-
1H-1.2,3-tnazol-4-y1)-2-methylpyridin-3-vHoxy yevelohexane- 1 -carboxylic acid
{Enantiomer B, 96},
1H-1,2 3-tnazol-4-y1)-2-methvipyridin-3-yoxy Jeyclohexane-1-carboxvlic acid (97),

(18,38 3-({6-(5-(({(2-Tluorobenzy D{(methyDcarbamoy Doxy ymethy 1) L-methv]-
1H-1,2 3-trazol-4-y)-2-methvlpyridin-3-yhoxyeyclohesane- 1 -carboxvlic acid (98),

{18,38}-3-((6-(5-({{ 1 -cvclobutylpropvXmethy Dcarbamovoxy ymethvi)-1-
methyl-1H-1,2,3-triazol-4-y1}-2~-methyipyridin-3-yDoxy)ey clohexane- 1 -carboxylic acid

(99,
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{18,38}-3-(Z-methyl-6-(1 -methvi-S-(({methyi{i -
phenvicyclopropylcarbamovoxy ymethyvl)-1H-1,2, 3-tnazol-4-y Dpyridin-3-
viyoxy)evelohexane-~1-carboxylic acid (100),

(18,38)-3-{(2-methvi-6-(1-methyi-5-{({methvi(3,3.3-
trifluoropropylicarbamoyoxyymethyly-1H-1,2,3-triazol-4-yl}pyridin-3-
yvhoxvjcvclohexane-1-carboxylic acid (101),

{(15,38)-3-((6-(5-({{bicyclo{ 1.1 1]pentan- I -vi{methyi)carbamovhoxy ymethyi}-1-
methyl-1H-1,2,3-tr1azol-4-v1}-2-methylpyridin-3-yDoxy)eyclohexane-1 -carboxylic acid
(102),

(18,38)-3-((2-methyl-6-(1-methvi-5-({(methyi{phenethyvDcarbamovosy ymethyi)-
1H-1,2 3-triazol-4-yDpyridin-3-voxy yevclohexane-1-carboxylic acid (103},

(18,35)-3-{(2-methvi-6-(1-methy-3-({{methyl(propviicarbamoyjoxy ymethyl -
1H-1,2.3-tnazol-4-yhHpy ridin-3-yDoxy ey clohexane-1-carboxylic acid (104},

{(15,38)-3-((6-(5-(({bicyclo{ 1.1 1]pentan-1-vicarbamoyloxy ymethy{)-1-methyi-
1H-1,2 3-triazol-4-y13-2-methylpyridin-3-vhoxy eyelohexane-1-carboxylic acid (105),

(18,38)3-3-((6-(5-({{(1, 3-dimethyley clobuty B{methy Dcarbamoy Doxy ymethy 1)-1 -
methyl-1H-1,2,3-trazol-4-v13-2-methylpyridin-3~-yDoxy)eyclohexane-1-carboxylic acid
{Enantiomer A, 106}

(18,38)-3-{{6-{5-(({(1 .3-dimethylcyclobuty i{(methy Dcarbamoyiloxy ymethyl}-1 -
methyl-1H-1,2 3-tnazol-4-y1)-2-methy Ipynidin-3-yoxy jeyelohexane-1 -carboxylic acid
(Enantiomer B, 107),

{(15,38)-3-((6-(5-({{{cvclobutyimethv)carbamoy Doxy ymethy)-1-methvi-1H-
1,2,3-trazol-4-y1)-2-methylpyridin-3-voxy yeyclohexane-~1-carboxyhe acid (108),

(18,38)-3-((6-(5~(({{cyclopentylmethyv}{(methyDcarbamovoxy ymethyi)-1-
methyl-1H-1,2,3-triazol-4-v1}-2-methylpyridin-3-yyoxyjcyclohexane- 1 -carboxylic acid
{1093,

{18,38)-3-({6-(5-(({{cyclopropylmethy D{methy Dearbamovhoxy ymethyv)-1-
(methyl-d3)-1H-~1,2.3-triazol-4-vDpyridin-3-yhoxy ey clohexane- L -carboxylic acid (110},

{(15,38)-3-((6-(5-({{cvclopentvi{methy )carbamov i oxy ymethy 13- 1 -(methyi-d3 -
1H-1,2 3-triazol-4-ypyridin-3-viyoxy Jevelohexane-1-carboxylic acid (111),

(18,38)-3-((6-(5-(({butvl{methy DcarbamoyDoxy ymethy -1 -{methyl-d3}-1H-1,2,3-

triazol-4-vHpyridin-3-yloxy ey clohexane- 1 -carboxylic acid {112},
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{18,381-3-((6-(5-({{{cvclobutylmethvi}{methyycarbamovijoxy ymethv 1}-1-{methyi-
d3)-1H-1,2 3-trnazol-4-y Dpyridin-3-vDoxycyclohexane-~1-carboxylic acid (113), {18,38)-
3-((6~-(5-({{{cvclobutylmethy{methyi-d3carbamoviyoxy)methyl -1 -methyi-1H~1,2.3-
triazol-4-vH-2-methyipyridin-3-yiloxy icvclohexane-1-carboxvlic acid (114),

(383-3-({6-{5-{{{{cvclobutyimethv{methyDearbamoyhoxy ymethvi)-1 -methvi-1H-
1,2, 3-triazol-4-v1}-2-methyipy ridin-3-yHoxy ey clohexane-1-carboxylic-1-d acid (115),

{(15,38)-3-((6-(5-({(isobuty[{methv)carbamoy Doxy ymethvi)-1-methyi-1H-1,2.3-
triazol-4-y13-2-methyipyridin-3-v1yoxy jevclohexane-1-carboxylic acid (116},

(18,38)-3«(2-methvi-6~{ 1 -methy I-3~({{methy1{{tetrahy dro-2H-pyran-4-
vhmethvlcarbamoy Doxy yuethyl}-1H-1,2 3~tnazol-4-vhpyridin-3-yhoxy)cyclohexane- 1 -
carboxylic acid {117),

(18,35)-3-{{2-methvi-6-{ 1 -methyi-5-{{{methy {(pyridin-2-
vimethyhicarbamoyDoxyymethy - 1H-1,2,3-triazol-4~-yDpvndin-3-voxy ey clohexane~ 1 -
carboxvlic acid (118},

{18, 383-3-((6-(5-{{{ethyl(methvjcarbamoyoxy ymethy)- 1 -methvi-1H-1,2 3-
triazot~-4-v1)}-Z-methvipyndin-3-vDoxy)evclohexane- -carboxvlic acid (119},

(18,38)-3-(2-methyl-6-(1-methvi-5-{(methy{pyndin-3-
yvimethylicarbamoyoxyymethyl}-1H-1,2,3-triazol-4-yDpyndin-3-yoxy ey clohexane-1-
carboxylic acid (120},

(18,38)-3«((2-methy1-6~(1 ~methy I-5-(({methy {(pyrimidin-2-
vimethyhcarbamoyDoxy ymethy-1H-1,2,3-triazol~4-vDpvridin-3-voxy ey clohexane- 1 -
carboxvlic acid (121},

(18,38)3-3-(2-methyl-6-(1 -methyi-5-{((methy {pyndin-4-
vimethyvcarbamoyoxy yethyvl}-1H-1,2 3-triazol-4-vhpyndin-3-yDoxvicyclohexane- 1 -
carboxylic acid {(122),

(18,35)-3-{{2-methy1-6-(1-methvi-3-({{methy l{(pyrazin-2-yImethvi}
carbamoyDoxy ymethyli-1H-1,2, 3-trazol-d-vDpyridin-3-yDoxy) ¢yclohexane-1-
carboxylic acid (123),

(15,38)-3-((Z-methvl-6-(1-methy -5 -(({methy ({1 -methy1- 1 H-pyrazol-5-
viymethvicarbamovioxy ymethyi)-1H-1,2 3-triazol-4-vDpyridin-3-yoxy Jeyclohexane- 1 -

carboxylic acid {(124),
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(18,358)-3-{{2-methyl-6-{ 1-methvi-3-{{{methy {(morpholin-3-
yvimethvcarbamoyvDoxy ymethyl}-1H-1,2 3-triazol-4-vBpyridin-3-yDoxy)ey clohexane- -
carboxylic acid {(125),

(18.38)-3-{{2-methy[-6-(1-methyi-5-{{{methyl{{(tetrahy drofuran-3-
yhmethylcarbamoyDoxyymethy3-1H-1,2 3-triazol-4-yBpyridin-3-voxyJevelohexane-1-
carboxylic acid (126},

(15,38)-3-((6-(5-({({butvl{ethy Dcarbamovioxy yimethyl}- 1 -methyi-1H-1,2,3-
triazob-4-y13-2-methyipyridin-3-v1yoxy jevclohexane-1-carboxylic acid (127},

(18,38)-3~(6-(5~({((ethy{propyDcarbamoy Doxy ymethy - I-methy - 1H-1,2,3-
triazol-4-v1-2-methylpyrnidin-3-ylyoxy)jevclohexane- 1 -carboxylic acid {128},

(18,38)-3-{{6-(5-(({(1 -isopropvicy clopropyl ¥ methy Dcarbamoy Doxy ymethy{)-1-
methyl-1H-1,2 3-triazol-4-y13-2-methylpyridin-3-yloxy ey elohexane-1-carboxylic acid
{129,

{(15,38)-3-((6-(5-(({ (T -1sobutylcvclopropy D{methy Dearbamovhoxy ymethyv - 1-
methyl-1H-1,2,3-tr1azol-4-v1}-2-methylpyridin-3-yDoxy)evclohexane-1 -carboxylic acid
(130),

(18,38)-3-((6-(5~(({(1 ~ethvicyclopropv{methyDcarbamovoxy ymethyi)-1 -
methyl-1H-1,2,3-triazol-4-v1}-2-methylpyridin-3-ylyoxyicyclohexane-1-carboxylic acid
(131},

(18,35)>-3-({2-methyl-6-(1 ~-methy1-3-{{{methy1(} -
propvlcyclobuty Dearbamovhoxvimethy)-1H-1,2, 3-triazol-4-yDpyridin-3-
viYoxvjcyclohexane-1-carboxylic acid (132),

(18,38)-3-({6-(5-({({(} -ethvicy clobutyD{methy Dearbamoy Doxy ymethy -1 -methyl-
IH-1.2,3-tnazol-4-y-2-methyipyvrdin-3-vDoxy jevclohexane- I -carboxvhic acid (133),

(18.38)-3-{{6-(5-({{2-azaspiro| 3.3 }heptane-2~-carbonyDoxy ymethyi)-1-methyi-1H-
1,2,3-triazol-4-y1}-2-methylipy ridin-3-yoxy ey clohexane-1-carboxylic acid (134},

{(18,38)-3-((6-(5-{{{G-azaspiro| 3. 4]octane-6~carbonyjoxy ymethy -1 -methy - 1H-
1,2,3-triazol-4-v1)-2-methylpyridin-3-yhoxy ey clohexane- 1-carboxvlic acid (135),

{(15,38)-3-((6-(5-({{cyclobutyl{methvi)carbamoyYoxy ymethy}-1-methyi-1H-
1,2,3-triazol-4-y1)-2-methylpyridin-3-vhoxy Jevclohexane-1-carboxylic acid (136),

(18,38)-3-({6-(5-(((3,3~dimethvipiperidime-1 -carbonyDoxy ymethy1)- | -methyi- | H-

1.2, 3-triazol-4-y1}-2-methylpyridin-3-yloxy Jevclohexane-1-carboxylic acid (137},
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(18,38)-3-{{6-(5-(((isopropyl{methvhcarbamoyoxy ymethy -1 -methyi-1H-1,2,3-
triazot~-4-v1)}-Z-methvipyndin-3-vhoxy)evclohexane- I-carboxvlic acid (138},

(18,38)-3-({6-(5~(({(3.3~difluorocy clobutyD{methylycarbamovhoxy)methvi)-1-
methyl-1H-1,2,3-triazol-4-v1}-2-methylpyridin-3-yyoxyicyclohexane-1-carboxylic acid
{1393,

(18,38)-3~(6-(5~(((3 ,3~dimethvipyrrolidine-1-carbonyyoxy ymethy 1)- 1 -methy -
1H-1,2 3-iniazol-4-y13-2-methylpyridin-3-yDoxy eyclohexane-1-carboxylic acid (140},

(1R, 38})-3-({6-(5-({{(3,3~-difluoro- cvclobuty i (methy Dcarbamoyloxy ymethyl}-1-
methyl-1H-1,2, 3-triazol-4-y1}-2~-methylpyridin-3-yDoxy) cvclohexane-~1-carboxylic acid;
cis isomer from epimerization in final ester hydrolysis (141),

(15, 38)-3-((6-(5-(({evclopropyi{methylicarbamovijoxy ymethy 1}-1-methyl-1H-
1,2,3-triazol-4-y1}-2-methylipy ridin-3-yoxy ey clohexane-1-carboxylic acid (142},

{18,38)-3-({6-(5-(({3.3-ditluoro- pyrrolidine-1 ~carbonyl}oxy ymethyl)--methyl-
1H-1,2 3-trniazol-4-y13-2-methylpyridin-3-yDoxyeyclohexane-1-carboxylic acid (143},
{(18.38)-3-{{6-(5~(((5-azaspirof 2. 4}heptane-S-carbonvijoxy ymethy1)-1-meathyi-1H-
1,2,3~tnazol-4-y1)-2-methylpyvridin-3-vhoxy Jevclohexane-~1-carboxyhc acid (144),

(18,38)-3-((6-(5~(({(({3,3-difluoro- cvclobutyDmethyl }methylicarba-
moyhoxy ymethy)- 1-methyl-1H-1,2,3-trtazol-4-y1}-2-methylpyridin-3-
vijoxy)evelohexane-1-carboxylic acid {145},

(IR, 38)-3~(2~-methy1-6~( 1-methy -5 -({{methyl{spiro] 2. 3 |hexan-1-
yvhcarbamovhoxy ymethyby~1H-1.2, 3-tnazol-4-yhpyrdin-3-vljoxyjeyclohexane-1-
carboxylic acid (cis isomer from epimerization in final ester hvdrolysis) (146),

(18,38)3-3-(2-methyl-6-(L-methy]-3-(((3-methvipyrrolidine- 1 -
carbonylyoxymethyl}-1H-1,2 3~tnazol-4-vhpyridin-3-yhoxy Jeyclohexane- L -carboxylic
acid {mixture of diastereomers) (147},

{(158,383-3-((6-(5-{{{-2-azabicyclo}2.2.1 jheptana-2-carbony Hyoxy ymethyl-1-
methyl-1H-1,2 3-tnazol-4-y1)-2-methylpyridin-3-vlyoxy jevelohexane-~1-carboxylic acid
{mixiure of diastereomers) {148},

(15,38)-3-((Z-methvl-6-(1-methyi-5-{((octahvdrocyclopental b jpyrrole-1-
carbonyljoxy ymethyi}-1H-1,2, 3-trazol-4-vhpyridin-3-yBoxy Jeyclohexane- 1 -carboxylic

acid {mixture of diastereomers) (149),
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{18,38}-3-((6-(5-(({3-{cvclopropyimethy Dpyrrolidine-1-carbonyoxy ymethyi)-1-
methyl-1H-1,2,3-triazol-4-yv1}-2~-methy ipyridin-3-yDoxy)ey clohexane- 1 -carboxylic acid
{mixture of diastereomers) (150},

(18.38)-3-{{6-(5-(({(3-1sobutylpyrrolidine-1 -carbony Hoxy ymethy [)-1-methvi-1H-
1,2,3-triazol-4-y1}-2-methylpyridin-3-yoxy Jeyclohexane-1-carboxylic acid (mixture of
diastercomers) {151},

{(15,38)-3-((6-(5-({{2-ethylpyrrolidine-1-carbony Doxy ymethy1}-1-methyl-1H-
1,2,3-triazol-4-y1)-2-methylpyridin-3-vhoxy Jevclohexane-1-carboxylic acid (mixture of
diastereomers) (152),

(18,38)-3~({6-(5-(((Z-1sobutylpyrrolidine- 1 -carbonyDoxy ymethy D)~ 1 -methy - T H-
1.2, 3-triazol-4-y1}-2-methylpyridin-3-vljoxy Jevclohexane-1-carboxylic acid (mixture of
diastersomers) {153},

(18,383-3-((Z-methyl-6-(1-methy1-5-((C-{trifluoromethy Dpyrrolidine- 1 -
carbonyioxy ymethyl)-1H-1,2, 3-triazol-4-vhpyridin-3-yoxy jeyclohexane- 1 ~carboxylic
acid (mixture of diastereomers) (154},

(18,38)-3-({6-(5-(((3.3~-dimethviazetidine~-1 -carbony Doxy ymethy 13- 1-methyi- 1 H-
1.2, 3-tnazol-4-y1}-2-methylpyridin-3-yhoxy Jeyclohexane-~ 1 ~carboxyhic acid (155),

(18.38)-3-{{2-methyl-6-(1-methyi-5-{{(3-methyiazetidine-1 -
carbonyyoxy)methyl)-1H-1,2, 3-triazol-4-ypyridin-3-yhoxy jeyelohexane- 1 -carboxylic
acid (156},

(18,38)-3-((2-methyl-6-(1-methyi-5-({(2-methyiazetidine-1 -
carbonylyoxy ymethyl)-1H-1,2, 3-trazol-4-vhpyridine-3-yDoxylcyclohexane- 1 -carboxylic
acid (mixture of diastereomers) (157),

(1R, 38)-3-((Z-methy1-6-(1-methy-53-({(methyi{spiro[ 3. 3Theptan-2-
vijcarbamoyDoxy ymethyD-1H-1,2 3-tnazol-4-yhipyridin-3-yloxy cvclohexane-1-
carboxylic acid (158},

{(18,38)-3-((6-(5-{¢{{2-azaspiro| 3. 4]octane-2~carbonyljoxy ymethy -1 -methy - 1H-
1,2,3-triazol-4-v1)-2-methylpyridin-3-yhoxy ey clohexane- 1-carboxvlic acid (159),

(1R, 38)-3-((6~(5-(({(3,3~dimethylcy clobuty D methy carbamovoxy ymethy)-1-
methyl-1H-1,2,3-triazol-4-v1}-2~-methytpyridin-3-yDoxy)ey clohexane- I -carboxylic acid

(cis isomer from epumerization in final ester hvdrolvsis step) (160),

~40 -
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{158 38)-3-((Z2-methyl-6-(1-methyi-S-(((3-methyipiperidine-1-
carbonylyoxymethyl}-1H-1,2, 3-triazol-4-vhpyridin-3-yHoxyJeyclohexane- 1 -carboxylic
actd (mixture of diastereomers) (161),

(18.38)-3-{{6-(5-(({(Z-cvclopropylethv }methylicarbamoyDoxy)methyi)-1-
methyl-1H-1,2 3-triazol-4-y1}-2-methylpyridin-3-yloxy ey clohexane- 1 -carboxylic acid
(162},

(15,38)-3-((6-(5-(({3-1sopropvipyrrolidine- 1 -carbonyiyoxy ymethy - 1 -methyl-1H-
1,2,3-triazol-4-y1)-2-methylpyridin-3-yoxy Jevelohexane-1-carboxylic acid {muxture of
diastereomers) (163),

(18,38)-3-((6-(5-(((3~cvclopropyipyrrolidine- | -carbonyhoxy ymethy -1 -methyi-
1H-1.2 3-tnazol-4-yh)-2-methyipyridin-3-yjoxy jeyclohexane- 1 ~carboxylic acid (muxture
of diastereomers) {164},

(18,38)-3-({6-(5-({((3-ethylpyrrolidine-1-carbonyl} oxvymethyD~1-methyl- 1H-
1,2,3-triazol-4-y1)-2-methylpyridin-3-yhoxy }eyclohexane-1-carboxylic acid (muixture of
diastereomers) {1653},

(18,38)3-3-(2-methyl-6-(1-methyi-5-{((G-propylpyrrolidine-1 -
carbonylyoxymethyl}-1H-1,2 3-triazol-4-vpyridin-3-yhoxy} cyclohexane-1 ~carboxylic
acid (mixture of diastereomers) (166),

(18,38)-3-{{6-(5-(({-T-azabicvclo {2.2.1 jheptane-7-carbony oxy) methvi)-1-
methyl-1H-1,2, 3-tnazol-4-y1)-2-methy Ipyridin-3-yv1osy) cyclohexane- I-carboxvlic acid
(167},

{(15,38)-3-((6-(5-(({(3,3-dimethyl- cyclobutyl }methyl}carbamoyljoxy ymethyi-1-
methyl-1H-1,2,3-tr1azol-4-v1}-2-methylpyridin-3-yDyoxy) cvelohexane-1-carboxylic acid
(168),

(18,38)-3-{(2-methvi-6-{ 1 -methyi-3-{{{3-phenylpyrrolidine-1-carbonvl)
oxy ymethyl}-1H-1,2 3-triazol-4-yDpyridin-3-yoxy ey clohexane-1-carboxylic acid
(maxture of diastersomers) {1693,

(18,38)-3-({6-(5~((Gert-buty! {methyDcarbamovhoxy ymethvl)-1-methyl-1H-1,2,3-
triazol-4-y13-2-methyipyridin-3-v1yoxy jevclohexane-1-carboxylic acid (170},

{18,38)-3-{{6-{5-({({6-azaspiro [ 2.5 ]octane~-G~carbony Doxy ymethy -1 -methy - 1H-

1.2, 3-tnazol-4-y1}-2-methylpyridin-3-yhoxy Jeyclohexane-~ 1 ~carboxyhic acid (171),
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{1R,38)-3-({2-methy1-6-(1-methy [-5-(({{methy1(3-methylbut-2-en-1-
ylycarbamovhoxy ymethvi}-1H-1,2,3-triazol-4-yDpyridin-3-yhoxv) cvclohexane-1-
carboxylic acid {cis isomer from epimenization during final hvdrolysis step) (172),

(18,38)-3-{{6-(1 -methy|-5-{{({methy{propvlicarbamov Doxy ymethyvi)-1H-1,2 3-
triazol-4-vHpy ridin-3-yoxy Jeyclohexane-1-carboxylic acid {173},

(18,38 3-({6-(5-({{cvclobulyl(methyDcarbamoy Doxy ymethy - 1-methy - 1 H-
1,2,3-triazol-4-yDpyridin-3-v1}oxy icyclohexane-1-carboxvlic acid (174),

{18,38}-3-((6-(5-({{6-azaspiro| 3.4 joctane-O-carbonyl joxy ymethyli- 1 -methyl-1 H-
1,2,3-triazol-4-y Dpyridin-3-yoxy) cvclohexane-1-carboxylic acid (175),

{(15,38)-3~((6~(5~({((Z-azaspirof 3. 3theptane-2-carbonyoxy ymethy D)~ 1-methyi- 1 H-
1.2,3-trtazol-4-yDpyridin-3-yloxy) cyclohexane-1-carboxylic acid (176),

{(158,383-3-((2-methyl-6-(1 -methy1-S-(((methvi{3-methyibut-2-en-1-
vhcarbamovboxy ymethyb~-1H-1,2, 3~inazol-4-yDpyridin-3-vloxy) cyclohexane-i-
carboxylic acid (1773,
carbamoyoxy ymethvi)-T-methyl-1H-1,2,3-tr1azol-4-y1)-2-methy - pyridin-3-
vhoxy)eyclohexane-1-carboxylic acid (178).

(18.38)-3-{{2-methyl-6-( 1-methy1-5-({{methvi(spiro{ 2.3 thexan-5-
vicarbamovhoxy ymethyh-1H-1,2, 3-trtazol-4-ypyridin-3-vljoxy} cyclohexane-1-
carbosylic acid (179),

(15,38)-3-((6-(1-methyl-5-({{(methyl{spiro] 3 3|heptan-2-
vijcarbamoyloxy ymethyly-1H-1.2, 3-triazol-4-yDpyridin-3-vljoxy) cyclohexane-1-
carboxylic acid (1803,

{(15,38)-3~({6~(5-({({(3,3-dimethylcyclobutyD{methyycarbamovDoxyimethvi)-1-
methyl-1H-1,2,3-triazol-4-vDpyridin-3-vioxy jeyclohexane-1-carboxvlic acid (181},

{(18,38)-3-{{6-(5-(({(3-fluorocvclobuty y(methylicarbamoy yoxy ymethyi)-1-
methyl-1H-1,2 3-tnazol-4-y1)-2-methylpyridin-3-vlyoxy jevelohexane-~1-carboxylic acid
{mixture of diastersomers) {182),

(15,38)-3-((6-(1 -methy-3-(({methvi{spiro{ 2. 3}hexan-5-
vi}carbamoylioxy ymethyiy-1H-1,2,3-triazol-4-vDpyridin-3-yhoxy)cyvclohexane-1-

carboxvlic acid (183),
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dimethvicy clopropy Dmethy{(methylcarbamoyhoxy ymethvl}- L-methyl-1H-1,2, 3+triazol-
4-v1}-2-methylpyridin-3-yDoxyjeyclohexane-1 ~carboxylic acid (mixture of diastercomers)
{184},

(18,38)-3-((6-(5-(({((Z.2-
dimethyleyclopropy Dimethy B methyDearbamovboxy ymethy )~ T -methy 1-1H- 1,2, 3-tr1azol-
4-yDpyridin-3-vhoxy)cyclohexane-1-carboxviic acid (nuxture of diastereomers) (185},
difluorocy clopropyDmethy D(oethylycarbamoyhoxy ymethyl)--methyi-1H-1,2,3-trazol-
4-vhpyrdin-3-vhoxy jeyvclohexane-1 ~carboxvlic acid {mixture of diastercomers) (186),

(18.38)-3-{{6-(5-(({(3-fluoro-3-methvibuty D{methy)carbamovijoxvmethyi}-1-
methyl-1H-1,2 3-triazol-4-y13-2-methylpyridin-3-yloxy ey clohexane-1-carboxylic acid
{187},

{(15,38)-3-((6-(5-({({(3-fluoro-3-methvibutyi{(methyycarbamov Doxy ymethy1}-1-
methyl-1H-1,2, 3-triazol-4-y1}pyridin-3-viyoxy)cvclohexane-1-carboxylic acid (188},
-methyl-1H-1,2,3~triazol-4-v1)-2-methylpyridin-3-yoxy ey clohexane-1-carboxylic acid
{189).

(18,358)-3-{{6-(5-(({(3-fluoropropvi} methyljcarbamovhoxymethyi)-1-methyi-
1H-1,2,3-tnazol-4-vh)-2-methyipyridin-3-yDHoxy ey clohexane-~1-carboxylic acid (190},

(18,38)-3-((6-(5~-(({{4-fluorobuty Dcarbamovhoxy ymethy - | -methyl-1H-1,2,3~
triazol-4-vi}-2~-methylpyridin-3-voxy)cvclohexane-1-carboxylic acid (191},

{18,38)-3-{{(6-(5-(({{4-Tluorobuty Y{methyDcarbamoyDoxy ymethy -1 -methyi-1H-
1.2, 3-tnazol-4-y1}-2-methylpyridin-3-yhoxy eyclohexane-~ 1 ~carboxyhic acid (192),

(1R 3R)-3-((2-methy-6-( 1 -methyvi-5-({{methy{propylcarbamoyoxy ymethyi)-
1H-1,2 3-tnazol-4-yhpyridin-3-yhoxy ey clohexane-1-carboxylic acid {193},

(18,38 3-({6-(5-({{{cyclopropylmethy D{methy

carbamovhoxyymethy -1 ~-methyl-1H-1,2,3-triazol-4~-v1)-2-ethylpyridin-3-
vijoxy)cyclohexane-1-carboxylic acid (194),

{(18,35)-3-({6-(5-(({cyclopenty l{methy DearbamoyvDoxy ymethy -1 ~-methy -1 H-

1.2, 3-tnazol-4-v1)-2-ethylpyridin-3-yDoxy ey clohexane-1-carboxylic acid (195},
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{1838 1-3-((6-(5-({{{cvclobutylmethvi}{methycarbamoyviyoxy ymethy 13- 1 -methyl-
IH-1.2,3-tnazol-4-y1)-2-ethyipyridin-3-y1oxy ey clohexane- L -carboxylic acid (196),

(18,38)-3~{(2-ethyl-6-(5-({(isobutvl{methycarbamov!} oxv)methvi)-1-methyi-
1H-1,2 3-triazol-4-yDpyridin-3-voxy yevclohexane-1-carboxylic acid (197},

{18,38)-3-((6-(5-{{{benzyicarbamoyjoxvmethyl}-1-methyi-1H-1,2 3-triazol-4-
yh-2-ethylpyridin-3-yDoxy ey clohexane- I-carboxylic acid (198},

(18.38)-3-{{6-(5-(({butvl{methy}carbamovjoxy ymethyi}-1-methyi-1H-1,2 3-
triazol-4-y13-2-ethvipyridin-3-yhoxy ey clohexane-T-carboxylic acid (199},

{(18,35)-3-{{2-ethy}-6-(1-methyl-5-({((methy i propyDcarbamoyDosy ymethy -1 H-
1.2, 3-trnazol-4-yhpvridin-3~-yhoxyeyclohexane- 1 -carboxylic acid (200},

{(15,38)-3-((6-(5-({({benzyi{methycarbamovoxy imethyl}- I -methyl-1H-1,2.3-
triazol-4-vi}-2-ethylpvridin-3-vhoxy)cvclohexane-1-carboxylic acid (201),

(18,383-3-(2-ethyv -6~ 5-{{{ethyl(methylcarbamoy Doxy ymethy - L-methy - 1H-
1,2,3-trazol-4-yDpyridin-3-v1}oxy icyclohexane-1-carboxvlic acid (202),

(18,38)-3-{{6-(5-({{cyclobuiy {(methyicarbamoy Doxy ymethy 13- 1-methyl-1H-

1,2, 3~trazol-4-y1)-2-ethylpy ridin-3-yDoxy)evclohexane-1-carboxylic acid (203),

{(15,38)-3~({6~(5~(((3,3~-dimethvlazetidine- 1 -carbonyDoxy Ymethy!)- L -methvi-1H-
1.2,3-trtazol-4-y1)-2-ethylpyridin-3-viyoxyjcyclohexane-1-carboxylic acid (204),

(158,38 3-3-((6-(5-({{bicyclo]{1.1.1|pentan-1-vicarbamoyoxy ymethvi)-1-methvi-
1H-1,2,3-triazol-4-v)-2-ethylpyndin-3-vijoxy) ey clohexane-1-carboxyvlic acid (203),

(15,38)-3-((6-(5-(({bicvclo] 1. 1. 1 jpentan-L-yi{methy Dcarbamovloxy ymethy1)-1 -
methyl-1H-1,2 3-triazol-4-v1)-2-ethylpyridin-3-yloxyicyclohexane- 1 -carboxylic acid
(206),

(18,38)-3-((2-ethvl-6-(1 -methvl-5~(({{methyl{1-propyicyclopropy )
carbamoyljoxy ymethyl}-1H-1.2, 3-triazol-4-ypyridin-3-vhoxy) cyclohexane- 1 -
carboxylic acid (207),

(18,35)-3-((2-ethyl-6-(5-({ (isopentyi{methy hicarbamoyosy ymethy 1)~ -methyl-
1H-1,2 3-trazol-4-yhpyridin-3-yhoxy ey clohexane- 1 -carboxylic acid (208),

(18,38)-3-({6-(5-(({({2-cvclopropylethviy(methy L icarbamoy Doxy Ymethyi)-1-
methyl-1H-1,2,3-triazol-4-vi}-2-ethylpyridin-3-yvloxy ey clohexane- 1 -carboxylic acid

(209),
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{158,383-3-((6-(5-({{2-azaspiro| 3. 3 theptane-2-carbony Hoxy ymethyl -1 -methyi-1H-
1,2,3-trazol-4-y1)-2-ethylpyridin-3-yDoxy)eyclohexane- 1-carboxylic acid {210},
(18,38)-3-({6-(5-(((5-azaspiro| 2. 4 Jheptane-S-carbony Doxy ymethy -1 -methyi- 1 H-
1.2,3~triazol-4-v1}-2-ethylpyridin-3-ylyoxyjcyclohexane-1-catboxylic acid (211},
(18,38)-3-{{3-(5-(({(buty l{methy carbamoyijoxy ymethy1}-1 -methyi-1H-1,2.3-
triazol-4-vhpyrazin-2-yvhoxyjeyvclohexane- I ~carboxvlic acid {(212),
(18.38)-3-{(5-(5-(({{cyclopropvimethy {methyi)carbamoyhHoxy ymethy)-1-
methyl-1H-1,2, 3-triazol-4-vpyvrazin-2-vijoxyv} cvclohexane-1-carboxvlic acid {213},
{18,38)-3-((5-(5-(({{cyclobutyImethyD(methyDcarbamoyoxy ymethy - T -methyl-
IH-1.2,3-tnazol-4-yhpvrazin-2-yhoxy) cvclohexane-1-~carboxylic acid (214),
(15,383-3~((5-(5-({{cvclopentyl{methy }carbamovoxy ymethy1}-1-methyl-1 H-
1,2,3-triazol-4-yDpyrazin-2-vijoxy jcyelohexane- 1-carboxylic acid (215),
(18,38)-3«((3-methy 1-3-( 1 -methyl-5-(({methy I(propyDcarbamoy Doxy ymethy -
1H-1,2.3-triazol-4-ypyrazin-2-yoxy joyclohexane- I -carboxvlic acid {216},
{158,383-3-((5-(5-({({buivl (methyDcarbamovijoxy ymethyl}-1-methyi-1H-1,2.3-
triazol-4- vi}-3~-methyipyrazin-2-yoxy) cvclohexane-1-carboxylic acid (219),
(18,38)-3-((5-(5-(({{cyclopropvl-methyD{methvicarbamoy!) oxyymethyi)-1-
methyl-1H-1,2,3-triazol-4-v1}-3~-methyl- pyrazin-2-yhoxy }eyclohexane-1-carboxylic acid
(2203,
(18,3834 5-(5-(({{cyclobutyImethy{(methy DearbamoyvDoxy ymethy 13- T -methyl-
1H-1,2 3-trazol-4-yi-3-methvlpyrazin-2-yDoxy jevclohexane-1 ~carboxylic acid (221),
(18.38)-3-{{(5-(5-(((1sopenty| {methylycarbamoyioxy ymethyl}-1-methyi-1H-
1,2,3-tnazol-4-yD-3-methylpvrazin-2-yDoxy) cyclohexane- 1 ~carboxylic acid (222},
(18,38)-3-(3-methyl-5-(1-methvi-5-{(methy{pentyDcarbamoy]) oxyymethyi)-
1H-1,2, 3-trniazol-4d-yDpyrazin-2-yDoxy ey clohexane-1-carboxvlic acid (223),
{18,38)-3-((5-(5-{{{isobutvi{methy)carbamovoxy ymethyi)-1-methy1-1H-1.2.3-
triazol-4-vi}-3~-methylpyrazin-2-yDoxv) cyclohexane-~1-carboxyhic acid (224),
(18,38)-3~((5-(5-(({(2-cyclopropylethy Y methyDcarbamoy Doxy methy1)-i -
methyl-1H~1,2 3-trazol-4-v1}-3-methylpyrazin-2-y1) oxy ey clohexane-1-carboxylic acid
(225},
(18,38)-3-((5-(5~(({cyclopentvi{(methyl)carbamoyDoxyymethv -1 -methyl-1 H-

1.2,3~triazol-4-y1}-3-methylpyrazin-2-vhoxy)cyclohexane-1-carboxylic acid (226),

~ 45 -
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(18,38)-3-{{5-(5-({{{cyclopentyimethv] }{methyljcarbamovoxy)methyi)-i-
methyl-1H-1,2,3-tr1azol-4-v1}-3-methvipyrazin-2-yHoxy yevelohexane-1-carboxylic acid
{227),

(18.38)-3-{{5-(5-(({benzyi{methyl jcarbamov}oxy)methvi}-1-methyl-1H-1,2 3-
triazol-4-vi}-3-methyipyrazin-2-yhoxy} cyclohexane-1-carboxylic acid (228},

(18,38)-3-((5-(5-{¢{{cyclobutyl{methyDcarbamoy Doxy ymethy -1 -methyl- 1H-
1,2,3-triazol-4-y1)-3-methylpyrazin-2-v1} oxyyeyclchexane-1-carboxylic acid (229},

(18,35)-3-{{5-(5~(({(3-fluoropropv){ methy Dcarbamov Hoxy ymethv -1 -methy -
1H-1,2, 3-triazol-4-y13-3-methylpyrazin-2-v1} oxy oy clohexane-1-carboxylic acid (230),

(18,38)-3~((3-methyl-5~(1 -methy-3-({{methyl(neopentyl)carbamoy!)
oxy ymethy}-1H-1,2 3-triazol-4-vDpyrazin-2-vioxy ey clohexane- 1 -carboxvlic acid (231),

{18,383-3-((5-(5-¢({{2-fluoro-2-methy lpropy {methyhcarbamovioxy ymethy)- 1-
methy-1H-1,2 3-tnazol-4-v1}-3-methylpyvrazin-2-y1) oxy yevelohexane-1-carboxyhic acid
(232),

(18 38)3-3-((53-(3-(({{(1-fluoro-
cyclobutvhmethy D(methylcarbamoyDoxy ymethy - I-methy - 1H-1,2, 3-triazol-4-v1)-3-
methylpyvrazin-2-vhoxyeyclohexane-1-carbosylic acid (233),

{(18,38)-3~((5-(5-({({((1-
fluorocy clopentylimethyv ¥ methvDearbamovoxy ymethyl)- T-methyvi-1H-1,2, 3-triazol-4-
yh-3-methylpyrazin-2-yhoxy ey clohexane-1-carboxylic acid (234),

(18,38)-3-((3-methyl-5-(1-methvi-S-({(methv1{({{1 R, 2R }-2-
methylcyelopropviimethy Dearbamoyioxy ymethyl)-1H-1,2, 3-triazol-4-vhpvrazin-2-
yviyosv)cyclohexane-1-carboxylic acid (233},

(18,38)-3~((3-methyl-5~( 1 -methy - 5-({{methy 1({(18,28)~2-methyl
cyclopropymethyDearbamoyoxy ymethy)-1H-1,2, 3-triazol-4-v)pyrazin-2-
vijoxy)evelohexane-1-carboxylic acid {236},

(18,38)-3(5-(5~{(({cyclopropyimethy{methy Dearbamovhoxy ymethvi)-1-
methyvi-1H-1.2 3-tnazol-4-y-3-(tnflucromethy Dpyridin-2-yDoxy ey clohexane-1-

carboxylic acid (2373,
(18,383-3-((5-(5-{{{ cyclopenty l(methyjcarbamoy Boxy ymethy 13- L-methyi-1H-
1,2, 3-trnazol-4-y }-3-(triflucromethy Dpyridin-2-yDoxv ey clohexane- 1 -carboxylic acid

(238),
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{18, 383-3-((5-(5-({({{cvclobutylmethvi}{methycarbamovijoxy ymethy 1}-1-methyl-
1H-1,2 3-triazol-4-y13-3-(trifluoromethy Dpyiidin-2-y Doxy ey clohesane- T -carboxylic acid
(239),

(18.38)-3-{(53-(5-({({cyclobutyl{methy )carbamov D yoxy ymethy13-1-methyl-1H-
1,2,3-triazol-4-y1}-3-{triflucromethypvridim-2-yloxy yevelohexane-1-carboxylic acid
{240,

(18,38)-3-{(6-(5-(2-(({Cyclobutylmethyi{methy Dcarbamoviloxy ethvi)-1-methyi-
1H-1,2,3-triazol-4-y1)-2-methylpyridin-3-yhoxy Jeyclohexane- 1 -carboxylic acid (241},

{18,38)-3-(2-Methy1-6-( 1 -methy 1-5-(2-({methy l{(propylicarbamoy Doxy)-ethyl)-
1H-1,2,3~tnazol-4-y Dpyridin-3-voxy Jevclohexane- 1 -carboxylic acid, TFA salt (242),

{(1S,38)-3-((A-(5-(2-({ Cyclopentyl-(methy Dcarbamovioxy jethyi)-1-methyl-1 H-
1,2,3-triazol-4-y1}-2-methyipyridin-3-yoxy ey clohexane-1-carboxylic acid {243},
(18,383 3-({6-(5-C~((BenzyKmethyD-carbamovhoxy)ethyl -1 -methyl- 1H-1,2.3-
triazof-4-y3-2-methylpyridin-3-yHoxyycvclohexane- 1 -carboxylic acid (244},
(185.38)-3-{{6-(5-(2-((Isobutyl-(methvicarbamovijoxy yethvi}-1-methyl-1H-1,2,3-
triazol-4-y1)-2-methylpy ridin-3-yDoxy)jevclohexane-1-carboxvlic acid (245),
(15,38)-3~((2-Methvi-6-(1 ~methy1-3-2-((pyrrolidine-1 -carbonvhoxy }-ethy -1 H-
1.2,3~trtazol-4-yDpyridin-3-vjoxy)evclohexane-1-carboxylic acid, TFA salt (246},
{(18,383-3-((6-(5-2-{{ Cyclobutvi{methycarbamoy Hoxy)ethy -1 -methyl-1H-
1,2,3-triazol-4-v1}-2~-methylpy ridin-3-yhoxy)eyclo-hexane- -carboxylic acid, TFA salt
(247},

{(15,38)-3-((6-(5-(2-({{Cyclobutyi-methy)carbamovhoxv)ethy}-1-methyi-1H-

1,2, 3~tnazol-4-y1)-2-methylpyridin-3-vhoxy yevclohexane~1-carboxyhc acid, TFA salt
(248),

(18,35)-3-((6-(5-(3-{(Benzy {methyl}carbamoy 1 yoxy ypropyli-1-methyl-1H-1,2,3-
triazol-4-yH)-2-methylpyndin-3-yoxy ey clohexane-1-carboxvlic acid (249),

(18,35)-3-({2-methyl-6-(1 ~-methy1-3-{{{methy1(2-
propoxyethyvhcarbamovlyoxy ymethyvi)-1H-1,2 3-trigzol-4-vDpyridin-3-
yvijoxyicycichexane-1-carboxylic acid (250},

(18,38)3-3-((6-(F -methy -5-({(methyl{{(1R, 2R }-2~
methylcyclopropyhimethyicarbarnoyloxyymethyi}-1H-1,2, 3-triazol-4-vhpyridin-3-

vhoxy)evclohexane-1-carboxylic acid (251},
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(18,358)-3-{{6-(1 -methvi-5-{{{methvK{{18,25)-2-
methyleyclopropyhimethyhearbamoyoxy ymethyl)-1H-1,2,3-triazol-4-vDpyridin-3-
viyoxy)evelohexane-~1-carboxylic acid (252),

(15,38)-3-((6-(5-({({{(2-fluoro-2-methyipropy N{methy DearbamoyDoxy ymethyi)-1-
methyi-1H-1,2 3-triazol-4-y1)-2-methylpyridin-3-viyoxy} cyclohexane-1-carboxylic acid
(2533,

(15.38)-3-((5-(5-(({2-fluorohuty Y{methvi jcarbamov 1 joxy ymethyl -1-methvi-1H-
1,2,3-trtazol-4-y1)-3-methylpyrazin-2-vljoxy joy clohexane- I -carboxvlic acid; mixture of
diasterecmers (254),

(18,38)-3-((6-(5-(({2-fluorcbuty Y methv)carbamoy Doxy ymethy - -methyi-1H-
1.2,3-trtazol-4-y1)-2-methylpyridin-3-yhoxy joyclohexane- 1 -carboxylic acid; muxtiwe of
diastersomers {2553,

{18,38)-3-({6-{5-({({{4-fluoropenty D{methyDcarbamoy Doxy ymethy - L-methyi- 1 H-
1,2,3-trtazol-4-y1)-2-methylpyridin-3-yDoxy ey clohexane-1-carboxylic acid (256},

{1R,38)-3-({2-methy1-6-(1-methy -3-(({methy l{({1 R, 2R }-2~
methyleyclopropyDmethyl) carbamoyDoxyymethy )-1H-1 .2, 3-trazol-4-yDipyridin-3-
vhoxy)eyclohexane-1-carboxylic acid (257).

(1R, 38)-3-((2-methy1-6-(1 -methy|-3-({(methy [{{{158,28)-2-
methvicyclopropvhmethyl) carbamoyioxy ymethyl)-1H-1,2,3-triazol-4d-vhpyridin-3-
vhoxy)cyclohexane-1-carboxylic acid (258),

(18, 38)-3-({6-(5-(((2  2~-diftvoropropy D{methy Dcarbamoy Doxy ymethy -1 -
methyl-1H-1.2 3-triazol-4-v1)-2-methylpyridin-3-vljoxy)evclohexane-1-carboxylic acid
{259},

(18,38)-3-((6-(5-(({(3-fluorcbuty Y methvD)carbamoyDoxy ymethy - L -methyi-1H-
1.2,3-trtazol-4-y1)-2-methylpyridin-3-yhoxy joy clohexane- 1 -carboxylic acid (260},

(18,358)-3-{{6-(5-(({(Z-fluoropropvi ¥ methyljcarbamovhoxymethyi)-1-methyi-
1H-1,2,3-tnazol-4-vh)-2-methyipyridin-3-yDHoxy ey clohexane-~1-carboxylic acid (261},

(18,38)-3-((2-methyl-6~( 1 -methy - 5-({{methy I{{2~-methy]
cyclopropyhimethylicarbamoyoxyymethyl)-1H-1,2, 3-triazol-4-y1} pyridin-3-

vhoxyeyclohesane-~1-carboxylic acid; mixture of diastereomers (262),
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{18,381}-3-(Z-methyl-6-(1-methy] -5-{{{methvi{{1-methylcyclo-
propybimethyDearbamovhoxy ymethyly- 1H-1,2, 3-triazol-4-v1) pyridin-3-
vihoxy)eyclohexane-1-carboxylic acid (263},

(18,38)-3-{(2-methvi-6-(1-methyi-5-{{{methvi{(neopentyl)
carbamoyljoxy ymethyly-1H-1,2, 3-triazol-4-yDpyridin-3-yljoxy) cyclohexane-1-
carboxylic acid (264),

(15, 38)-3-((6-(5-({{{cvclobutyImethyv}{methylcarbamovoxy ymethy 1}-1-methvi-
1H-1,2 3-triazol-4-y13-2-(hydroxy methy Dpyridin-3-yHoxy ey clohexane- T -carboxylic acid
(265},

(18,38)-3-((6-(5-(({{cyclobutyImethy D{methyDcarbamoyDoxy ymethy -1 -methy-
1H-1,2 3-triazol-4-y)-2-(fluoromethy Dipyridin-3-voxy jeyclohexane-1-carboxylic acid
(2663,

(18,38 3-¢{6-{5-(({{cyclobutyImethyY{(methy DearbamoyvDoxy ymethy 13- T -methyl-
1H-1,2 3-triazol-4-y 13- 2-{diflucromethy Dpynidin-3-yDoxy Jeyclohexane-1-carboxylic acid
(267},

(18,38 1-3-((6-(5~-({{{cy ddobutyImethy D{methy DearbamoyDoxy ymethy -1 -methy -
IH-1.2, 3-tnazol-4-y-2-(methoxymethvlpyridin-3-vhoxy)cyclohesane-1 -carboxvlic
acid (268),

{(18,38)-3-{{6-{5-(({{cvclobutyImethvi ¥(methvDcarbamoyioxy ymethyl}-1 -methyi-
1H-1,2,3-tnazol-4-vh-2-(tntfluoromethyDpvridin-3-vhoxy Jeyvelobexane- 1 ~carboxylic acid
(269},

(15,38)-3-((2-cyano-6-( 1 -methy1-5-({{methyl{propyicarbamovioxy ymethy1}-1H-
1,2,3-triazol-4-yDpyridin-3-voxy ey elohexane- 1 -carboxylic acid (270),

(18,38)-3-((6-(5-(({{cyclobutyImethy D{methyDcarbamoyDoxy ymethy -1 -methy-
1H-1,2 3-tniazol-4-y)-2-(2-hvdroxypropan-2-y Dpyridin-3-ylyoxy Jeyclohexane-1-
carboxylic acid (271},

(18,35)-3-((2-Methoxv-6-{1-methyl-5-({{methvi{propyhcarbamoyDoxymethy 1)-
1H-1,2 3-trazol-4-yhpyridin-3-yhoxy ey clohexane- 1 -carboxylic acid (272),
methyl-1H-1,2,3-triazol-4-v 13- 2-(triflucromethy Dpynidin-3-voxy evelohexane-1-

carboxylic acid (273),

LAY .
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{18,38}-3-((6-(1-methy - 5-(({methyl{propvi}carbamoylioxy ymethyi}-1H-1,2,3-
triazol-4-yD3-2-(rifluoromethy Dpyridin-3-v1} oxy)evelohexane-1-carboxylic acid (2743,

(18,38)-3-((6-(5~(({butvl{methyhcarbamoyDoxy )methy - ~methyl-1H-1,2.3-
triazol-4-yH-2-{tnfluoromethy Dpynidin-3-vhoxv)cvclohexane-1-carboxvlic acid (275),

(18,38)-3-{{6-(5-({{cyclopentvi{methy Dcarbamovoxy ymethv -1 -methy -1 H-
1,2, 3-trazol-4-v)-2-(trifluore methyDpyridin-3-yDoxy) cyclohexane-1-carboxylic acid
(276},

{18, 38-3-(2-(difluoromethy 1 -6-(1-methy1-5-

{{{methyl{propyDcarbamoyDoxy ymethyl}- 1H-1,2, 3-razol-4-y Upyridin-3-
vyoxyievelohexane-~1-carboxylic acid (277).

(18.38)-3-{{6-(5-(({butvl{methyDcarbamovi}oxy ymethy{}- 1 -methyi-1H-1,2 3-
triazol-4-vi-2-{diftuoromethy Dhpyridin-3-yhoxy ey clohexane-1-carboxvlic acid (278},

(18,38)-3-{6-(5~{(({cyclopropyimethy{methy Dearbamovoxy ymethvi)-1-
methyl-1H~1,2, 3-triazol-4-v1}-2-(difluoromethy Dpyridin-3-vyoxy) cyclohexane-1 -
carboxylic acid (279),

(18,38)3-3-((6-(5-{{{cy clobutyl{methy Dearbamoy Doxy ymethy -1 -methy - 1H-
1.2, 3-tnazol-4-y)-2-(difluoromethyl) pyridin-3-ylyoxv)cyclohexane- i -carboxylic acid
(230},

(18,38)-3-{{6-(5-({{cyclopentvi{methy Dcarbamovoxy ymethv -1 -methy -1 H-
1,2,3-triazol-4-v1}-2-{difluoromethyl) pyridin-3-vloxy)eyclohexane-t ~-carbosylic acid
(281),

{(15,38)-3-((6-(5-({({benzyi{methycarbamov Doxy methyi}- 1 -methyl-1H-1,2 3-
triazol-4-y1)-2-(difluoromethvl}pyndin-3-vhoxy Jevelohexane-1 -carboxylic acid (282),

(18,38)-3-((2-(methoxymethy 1)-6~( 1 -methy -3 -{{{methy1(propyD)
carbamoyljoxy ymethyl}-1H-1.2, 3-triazol-4-yDpyridin-3-vjoxy)evclohexane-1-carboxylic
acid {283},

(18,38 3-({6-(5-({((buty l{methycarbamoyDoxy ymethyl}-1-
methyvl-1H-1,2 3~tnazol-4-y1)-2-(methoxyoethy hpyridin-3-yDoxy ey clohexane- 1 -
carboxylic acid (284,
methyl-1H-1,2,3-trazol-4-v1)-2-(oethoxvmethy Dpyridin-3-voxy yevclohexane- 1 -

carboxvlic acid (283},
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{(18,383-3-((6-(5-({{cyclobutyl (methyicarbamoyoxy ymethy H-1-methyi-1H-
1,2,3-trazol-4-y)-2-(methoxy methyvl) pyvnidin-3-vl) oxyeyclohexane-1-carboxylic acid
{286).

(18.38)-3-{{6-(5-(({cyclopentvi{methy}carbamoy Doxy methy )-1-methyl-1 H-
1,2,3-triazol-4-vi}-2-(methoxymethyl} pyridin-3-yoxy jeyclohexane-1-carboxylic acid
{287),

(15,38)-3-((Z-methvl-6-(1 -methy1-5-(({({methyl-d3¥propy !}
carbamovDoxy ymethyl)-1H-1,2 3-triazol-4-vyDpyridin-3-y1joxv) cyclohexane-1-
carboxylic acid {288),

(18,38)-3-((2-cyano-6-(5-({{{cv clopropyimethy D{methy DcarbamoyDoxy ymethy1)-
I-methyl-1H-1,2 3-triazol-4-vhpyridin-3-yHoxy jeyclohexane- 1 ~carboxvlic acid {289},

(18,35)-3-{{6-{5-(({benzyi(methyljcarbamovjoxy)methyl)- 1 -methyl-1H-1,2,3-
triazol-4-vH-2~cyanopyridin-3-yDoxy ey clohexane-1-carboxylic acid {290},

(15,38)-3-((6-(5-({{buty [{methv1icarbamoyyoxyv methyi)-1-methyi-1H-1,2 3-
triazol-4-y13-2-cy anopyridin-3-vhoxy yeyvelohexane-1-carboxylic acid (291),

{18,38)-3-{(2-cy ano-6-(S-({({{cy clobutylmethy D{methy Dearbamoyoxy ymethyl}-
-methyl-1H-1,2,3~triazol-4-vDpyridin-3-vioxy yevclohexane- | -carboxylic acid (292),

{(15,38)-3-((Z-cyano-6-{5-{{{cvclobutyl{methy Dcarbamoylioxy imethy}- 1-methvi-
1H-1,2 3-tnazol-4-yhpyridin-3-yhoxy ey clohexane-1-carboxylic acid {293},

{18,38)-3-({2-cy ano-6-(S-{{{cy clopenty l{methy Dearbamovhoxy ymethyv)-1-
methyl-1H~1,2 3-tnazol-4-ypyrdim-3-vhoxy) cyclohexane-~ I -carboxvlic acid (294).

In another embodiment. the compounds of the present invention have LPAT ICso
values < 10 uM.

In another embodiment. the compounds of the present invention have LPAT ICso
values < 1 uM.

In another embodiment. the compounds of the present invention have LPAT ICso
values < 0.1 uM.

In another embodiment, the compounds of the present invention have LPAT {Cso
values < 0.05 uM.

In another embodiment, the compounds of the present invention have LPAT 1Cso

values < 0.01 uM.
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i OTHER EMBODIMENTS OF THE INVENTION

In some embodiments, the compound of Formulas (B - (X3, ora
pharmaceutically acceptable salt thereof, 1s an antagorist of at least one LPA receptor. In
some embodiments, the compound of Formmulas (I)- (1X}, or a pharmaceutically
acceptable salt thereof, is an antagonist of LPAL In some embodiments, the compound of
Formulas (I} - (IX), or a pharmaceutically accepiable salt thereof, 15 an antagonist of
LP A2 In some embodiments, the compound of Formulas {1} - (IX), or a pharmaceutically
acceptable salt thereof, is an antagonist of LPAs.

In some embodiments, presenied herein are compounds selected from active
metabolites, tautomers, pharmaceutically accepiable salts, solvates or prodrugs of a
compound of Formulas (1) - (EX).

in another embodiment, the present invention provides a composition comprising
at least one of the compounds of the present invention or a stereocisomer, a tauiomer, &
pharmaceutically acceptable salt, or a solvate thereof.

In another embodiment, the present invention provides a pharmaceutical
compostiion, comprising a pharmaceutically acceptable carrier and a therapeutically
effective amount of at least one of the compounds of the present invention or a
sterecisomer, a tautomer, a pharmaceutically acceptable salt, or a solvate thereof.

In another embodiment, the present invention provides a process for making a
compound of the present mvention.

In another embodiment, the present invention provides an intermediate for making
a compound of the present invention.

In another embodiment, the present mvention provides a pharmaceutical
compostition further comprising additional therapeutic agent(s).

In another embodiment, the present invention provides a method for the treatment
and/or prophylaxis of a condition associated with LPA receptor mediated fibrosis,
comprising administering to a patient in need of such treatment and/or prophylaxis a
therapeutically effective amount of at least one of the compounds of the present invention
or a sterecisomer, a tautomer, a pharmaceutically accepiable salt, or a solvate thereof. As
used herein, the term "patient” encompasses all mammalian species.

As used herein, "reating” or "treatment” cover the treatment of a disease-state in a

marmmal, particularly in a human, and include: (a) inhibiting the disease-state, /.2,
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arresting it development; and/or {b) relieving the disease-state, i.¢., causing regression of
the disease state.
As used herein, "prophylaxis” is the protective treatment of a disease state to

reduce and/or munimize the risk and/or reduction in the risk of recurrence of a disease

Wh

state by administering 1o a patient a therapeutically effective amount of at least one of the
compounds of the present invention or a or a stereoisomer, a tautomer, a pharmaceutically
acceptable salt. or a solvate theraof. Patients may be selected for prophylaxis therapy
based on factors that are known to increase risk of suffering a clinical disease state
compared to the general population. For prophylaxis treatment, conditions of the chinical
10 disease state may or mav not be presented vet. "Prophylaxis” treatment can be divided
into {a) primary prophylaxis and (b) secondary prophylaxis. Primary prophvlaxis is
defined as {reatment to reduce or mimimize the nsk of a disease siate in a patient that has
not yet presented with a chinical disease state, whereas secondary prophylaxis 1s defined
as minimizing or reducing the risk of a recurrence or second occurrence of the same or
15 similar clinical disease state.

The present invention may be embodied in other specific forms without departing
trom the spirit or essential attributes thereof. This invention encompasses all
combinations of preferred aspects of the invention noted herein. It is understood that any
and all embodiments of the present invention may be taken in conjunction with any other
20 embodiment or embodiments to describe additional embodiments. It is also to be
understood that each individual element of the embodiments is its own independent
embodiment. Furthermore, any element of an embodiment is meant to be combined with

any and all other elements from any embodiment to describe an additional embodiment.

W

HL CHEMISTRY

Throughout the specification and the appended claims, a given chemical formmila
or name shall encompass all stereo and optical 1somers and racemates thereof where such
1somers exist. Unless otherwise indicated, all chiral {enantiomeric and diastereomeric)
and racemic forms are within the scope of the invention. Many geometric isomers of C=C
30 double bonds, C=N double bonds, ring systems, and the like can also be present in the
compounds, and all such stable isomers are contemplated in the present invention. Cis-

and frans- {(or £- and Z-} geometric isomers of the compounds of the present invention are

?

N
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described and may be isolated as a mixture of isomers or as separated isomeric forms.
The present compounds can be isolated in optically active or racemic forms. Optically
active forms may be prepared by resolution of racenuc forms or by synthesis from
optically active starting materials. All processes used to prepare compounds of the present
invention and intermediates made therein are considered to be part of the present
myvention. When enantiomeric or diastereomeric products are prepared, they may be
separated by conventional methods, for example, by chromatography or fractional
crystallization. Depending on the process conditions the end products of the present
mvention are obtained either in free (neutral) or salt form. Both the free {orm and the salis
of these end products are within the scope of the invention. If so desired, one form of a
compound may be converted into another form. A free base or acid may be converted into
a salt; a salt may be converted into the free compound or another salt; a mixture of
isomeric compounds of the present invention may be separated inio the imdividual
isomers. Compounds of the present invention, free form and salts thereof, may exist in
multiple tautomeric forms, in which hydrogen atoms are transposed to other paris of the
molecules and the chemical bonds between the atoms of the molecules are consequently
rearranged. It should be understood that all tavtomeric forms, insofar as they may exist,
are included within the invention.

The term "sterecisomer” refers to isomers of identical constitution that differ in
the arrangement of their atoms in space. Enantiomers and diastereomers are examples of
stereoisomers. The term "enantiomer” refers to one of a pair of molecular species that are
mirror images of each other and are not superimposable. The term "diastereomer” refers
to sterecisomers that are not mirror images. The term "racemate” or "racemic mixture”
refers to a composttion composed of equirnolar quantities of two enantiomeric species,
wherein the composition is devoid of optical activity.

The symbols "R" and "5" represent the configuration of substituents around a

144

chiral carbon atom(s). The isomeric descriptors "R" and "S" are used as described herein
for indicating atom configuration{s) relative to a core molecule and are intended to be
used as defined in the literatwre (JUPAC Recommendations 1996, Pure and Applied
Chemisiry, 68:2193-2222 (1996)).

The term "chiral” refers to the structural characteristic of a molecule that makes 1t

impossible to superimpose it on its mirror tmage. The term "homochiral” refers to a state
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of enantiomeric purity. The term "optical activity” refers to the degree to which a
homochiral molecule or nonracemic mixture of chiral molecules rotates a plane of
polarized hight.

As used herein, the term "alkyl" or "alkylene” 15 intended to include both
branched and straight-chain saturated aliphatic hydrocarbon groups having the specified
number of carbon atoms. For example, "C1 to Cio alky!” or "Cro alkyl” {or alkylene), is
mtended to include Ci, Co, Cs, Ca, Cs, Cs, Cr, Cs, Co, and Cio alky] groups. Additionally,
for example, "Ci to Cs alkyl" or "C1-Ce alkyl" denotes alkvl having 1 to 6 carbon atoms.
Aloyl group can be unsubstituted or substituted with at least one hydrogen being replaced
by another chenical group. Example alkvl groups include, but are not houted to, roethyl
{(Me), ethyl (Et), propyl {2.g., n-propvi and isopropyl), butyl {e.g.. n-butyl isobuyl, #-
butyl}), and peniyl {e.g, n-pentyl, isopentyl, neopentyl).

"Alkenyl” or "alkenylene” is intended to inchude hyvdrocarbon chains of either
straight or branched configuration having the specified number of carbon atoms and one
or more, preferably one to two, carbon-carbon double bonds that may occur in any stable
point along the chain. For example, "Cz to Cs alkenyl” or "Coe alkenv]” (or alkenyiene),
is intended to mnclude Ca, Cs, C4q, Cs, and Co alkenyl groups. Examples of alkenyl include,
but are not himited to, ethenyl, T-propenvl, 2-propenyl, 2-butenyl, 3-butenyl, 2-pentenyl,
3-pentenvl, 4-pentenvl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 2-methyl-2-
propenyl, and 4-methy]-3-pentenyl.

"Alkvovl" or "alkynylene" 1s intended to include hydrocarbon chains of either
straight or branched configuration having one or more, preferably one to three, carbon-
carbon triple bonds that may occur in any stable point along the chain. For example, "Cz
to Co alkynyl” or "Cos alkyny!” {or alkvnylene), 15 intended to include Cz, Cs, Cq, Cs, and
Co alkyny! groups; such as ethynyl, propynyl, butynyl, pentynyl, and hexynyl.

The term "alkoxy"” or "alkyloxy" refers to an -G-alkyl group. "C1 to Ce alkoxy™ or
"Cre alkoxy™ (or alkyloxy), s mtended to inchude Ci, Co, U5, Cy, Cs, and Co alkoxy
groups. Example alkoxy groups include, but are not hinmited to, methoxy, ethoxy, propoxy
(e.g., n-propoxy and isopropoxy), and -butoxy. Similarty, "alkyithio” or "thioalkoxy™
represents an alkyi group as defined above with the indicated number of carbon atoms

attached through a sulphur bridge; for example, methyl-8-~ and ethyl-$-.
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"Halo" or "halogen” includes fluoro (F), chlore (1), bromo (Br), and iodo (1},

"Haloalkyl" is mtended to inchude both branched and straight-chain saturated aliphatic
hydrocarbon groups having the specified nurnber of carbon atoms, substituted with 1 or
maore halogens. Examples of haloalkyl include, but are not linmited to, flucromethyl,
difluoromethyl, trifluoromethyl, trichloromethyl, pentaflucroethvl, pentachloroethyl,
2,2, 2-trifluoroethyl, heptafluoropropyl, and heptachloropropyl. Examples of haloalkvl
also include "fluoroalkyl" that is intended to include both branched and straight-chain
saturated aliphatic hydrocarbon groups having the specified number of carbon aloms,
substituted with 1 or more fluorine atoms.

"Haloalkoxy" or "haloalkyloxy" represents a haloalkyl group as defined above
with the indicated number of carbon atoms attached through an oxygen bridge. For
example, "1 to Ce haloalkoxy™ or "Ci.¢ haloalkoxy”, is intended to include Ci, Ca, s,
C4, Cs, and Co haloalkoxy groups. Examples of halpalkoxy include, but are not limited o,
triffuoromethoxy, 2,2 2-triflucroethoxy. and pentafluorothoxy. Similarly, "haloalkvithio®
or "thiohaloalkoxy" represents a haloalkyl group as defined above with the indicated
number of carbon aloms attached through a sulphur bridge; for example, rifluoromethyl-
S-, and pentafluoroethyi-S-.

The term "cycloalkvi” refers to cvclized alkyl groups, including mono-, bi- or
poly-cvclic ring systems. "Cs to Cs eycloalkyl” or "Css cvcloalkyl” is intended to include
Cs, Ca, Cs, Co, Cr, and Cs cycloalky] groups, including monocyclic, bicyclic, and
polyeyelic rings. Example cycloalkyl groups mnclude, but are not hmited to, cyclopropyl,
cyclobutyvl, cvclopentyl, cyclohexvi, and norbornyl. Branched cycloalkyl groups such as
I-methylcyclopropyl and 2-methvlcyclopropyl and spiro and bridged cycloalkyl groups
are included m the definition of "cvcloalkyl”.

As used herein, "carbocycle", "carbocyclvi” or "cartbocyclic residue” is intended to
mean any stable 3-, 4-, 5-, 6-, 7-, or 8-membered monocyclic or bicychic or 7-, 8-, 9=, 10-,
P1-, 12-, or 13-membered bicyclic or tricyclic hydrocarbon ring, anv of which may be
saturated, partially unsaturated, unsaturated or aromatic. Examples of such carbocycles
include, but are not himited to, cyclopropyl, cvelobutyl, cyclobutenyl, cvelopenivi,
cyclopentenyl, cyclohexyl, cycloheptenyl, cvcloheptyl, cycloheptenyl, adamantyl,
cyclooctvl, cyclooctenvl, cyvclooctadienyl, [3.3 Ofbicyclooctane, [4.3.0]bicyclononane,

{4 4. 0lbicvclodecane {decalin), {2.2.2|bicyclooctane, fluorenvl, phenvi, naphthyl indanvi,
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adamantyi, anthracenvl, and tetrahyvdronaphthyl (tetralin}. As shown above, bridged rings
are also included in the definition of carbocyele {e.g., [2.2.2|bicvclooctane). Preferred
carbocycles, unless otherwise specified, are cyclopropyl, cyclobutvl, cvclopentyl,
cyelohexvl, phenyl, and indanyl. When the term "carbocyclvl” is used, it is intended to
include "arvl". A bridged ning occurs when one or more carbon atoms fink fwo non-
adjacent carbon atoms. Preferred bridges are one or two carbon atoms. It is noted that a
bridge always converts a monocyclic ring into a tricyclic ring. When a ring is bridged, the
substituenis recited for the ring may also be present on the bridge.

As used herein, the term "bicyclic carboeyclyl” or "bicyelic carboeyclic group” 1s
imtended to mean a stable 9- or |0-membered carbocvclic ring system that contains two
fused rings and consists of carbon atoms. Of the two fused rings, one ring is a benzo ring
fused 1o a second ring; and the second ring is a 3- or 6-membered carbon ring which is
saturated, partially unsaturated, or unsaturated. The bicyclic carboeyclic group may be
attached 1o its pendant group at any carbon atom which results in a stable structure. The
bicyclic carboeyclic group described herein may be substituted on any carbon if the
resulting compound is stable. Examples of a bicyclic carbocvehic group are, but not
limited to, naphthyl, 1.2-dihydronaphthyl, 1,2,3 4-tetrahydronaphthyl, and indanyl

"Aryl" groups refer to monocyclic or polyeyclic aromatic hydrocarbons,
including, for example, phenvi, naphthyl, and phenanthranyl. Arvl moieties are well

known and described, for example, in Lewis, R 1., ed., Haw/ey’s Condensed Chemical

Dictionary, 13th Edition, John Wiley & Sons, Inc., New York (1997). "Cs or Cio aryl” or

"Cs-10 arvl" refers 1o phenvl and naphthyi. Unless otherwise specified, "arvl”, "Ce or Cio
aryl" or "Csa0 arvl” or "aromatic residue” may be unsubstituied or substituted with 1 to 5
groups, preferably 1 to 3 groups, OH, OCH;, CL F, Br, [, CN, NO2, NHa, N(CH3)H,
N{CHs), CF3, OCF;, C{(=0}CH;, SCH;s, S{(=0)CH;, S(=0RCHs, CHs, CHCH;, COoH,
and CO2CH.

The term "benzyl”, as used herein, refers to a methy] group on which one of the
hydrogen atorns is replaced by a phenvl group, wherein said phenvl group may optionally
be substituted with 1 to 5 groups, preferably 1 to 3 groups, OH, OCH;, CL F, Br, L CN,
NGz, NHo, N(CH:H, N{CHs), CF3, OCFs, C(=0)CHs, SCHs, S(=0)CH:s, S(=0):CHs,
CH;, CH2CH;3, CO2H, and COCHG,
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As used herein, the term "heterocvele”, "heterocyclvl”, or "heterocyclic ring” is
mtended to mean a stable 3-, 4-, 5-, 6-, or 7~-membered monocyclic or bicyclic or 7-, 8-,
9~ 10-, 11-, 12-, 13-, or 14-membered polvcyclic heterocyclic ring that is saturated,
partially unsaturated, or fully unsaturated. and that contains carbon atoms and 1, 2, 3or 4
hetercatoms independently selected from the group consisting of N, O and 8, and
imcluding any polycvelic group m which any of the above-deflined heterocyclic rings is
fused to a benzene ring. The nitrogen and sulfur heteroatoms may optionally be oxidized
{(i.e.. N—O and S{O}p, wherein p is 0. 1 or 2}. The nitrogen atom may be substituted or
unsubstituted (i.e., N or NR wherein R is H or another substituent within the defimtion of
the substitution of the heterocvelic ring). The heterocyclic ring may be attached fo its
pendant group at any heteroatom or carbon atom that results in a stable structure. The
heterocyclic rings described herein mayv be substituted on carbon or on a nitrogen atom if
the resulting compound 1s stable. A ntirogen in the heterocycle may optionally be
quaternized. It is preferred that when the iotal number of § and O atoms in the
heterocvcle exceeds 1, then these heteroaioms are not adjacent o one another. It is
preferred that the total number of § and O atowms in the heterocycle is not more than 1.
When the term "heterocyclvl” 1s used. it is intended to include heteroaryl.

Bridged rings are also included in the definition of heterocycle. A bridged ring
occurs when one or more atoms (i.e., T, O, N, or §) link two non-adjacent carbon or
nitrogen atoms. Examples of bridged rings mclude, but are not limited to, one carbon
atom, two carbon atoms, one nitrogen atom, two nifrogen atorns, and a carboun-nitrogen
group. It is noted that a bridge always converts a monocyclic ring into a tricyclic ring.
When a ring 18 bridged, the substituents recited for the ring may also be present on the
bridge.

Examples of heterocycles include, but are not limited to, acridinyl, azetidinyl,
azocinyl, benzimidazolvl, benzofuranyl, benzothiofuranyl, benzothiophenvi,
benzoxazolvl, benzoxazolinyl, benzthiazolyl, benziriazolyl, benztetrazolyl,
benzisoxazolyl, benzisothiazolyl, benzimidazolinyl, carbazolyl, 4afH-carbazolyl,
carbolinvl, chromanvl, chromenyl, cinnolinyl, decahvdroquinohinyi, 2H 6/4-1,5.2-
dithiazinyl, dihydrofuro|2,3-6 fetrahy drofuran, furanvl, furazanyl, imidazolidinyl,
imdazolinyl, inmdazolyvl, 1+-indazolvl, imidazolopyndinyl, indolenyl, indolinyl,

indolizinyl, indolyl, 3H-indolyl, isatinovl, isobenzofuranyl, isochromanyl, isoindazolyl,
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isoindolinyl, 1soindolvl, isoquinolinyl, isothiazolvl, 1sothiazolopyridinyl, isoxazolyl,
isoxazolopyridinyl, methylenedioxyphenyl, morpholinyl, naphthyvridinyl,
octahydroisoquinolinyl, oxadiazolvl, 1,2,3-oxadiazolyl, 1.2, 4-oxadazolyl, 1,2,5-
oxadiazolyl, 1,3 4-oxadiazolvl, oxazolidinyl, oxazolyl, oxazolopyridinyl,
oxazolidinyiperimidinyl, oxindolvi, pyrimidinyl, phenanthridinyl, phenanthrolinvi,
phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl,
piperidinyl, piperidonyl, 4-piperidonyl, piperonyl, pteridinyl, purinyl, pyranvi, pyrazinyl,
pyrazolidinyl, pyrazolinyl, pyrazolopyridinyl, pyrazolyl, pyridazinyl, pyridooxazolyl,
pyridotmidazolyl, pynidothiazolyl, pyvadinyvi, pyrimidinyl, pyrrolidinyl, pyrroliny, 2-
pvrrolidonyl, ZH-pyrrolvl, pvrrolyl, quinazolioyl, quinolinyl, 4H-quinolizinyl,
quinoxalinyl, quinuclidinyl, tetrazolyl, tetrahydrofuranyl, tetrahy droisoquinolinyl,
tetrahydroquinolinyl, 6/4-1,2,5-thiadiazinyl, 1,2,3-thiadiazolyvi, 1,2 4-thiadiazolyl, 1,2.5-
thiadhazolyl, 1.3.4-thiadiazolyl, thianthrenyl, thiazolyl, thienvl, thiazolopyridinyi,
thienothiazolyl, thienooxazolyl, thiencimidazolyl, thiophenyl, triazinyl, 1,2,3-triazolyvl,
1,2.4-triazolyl, 1,2, 53-triazolyi, 1,3 ,4-triazolvl, and xanthenyl. Also included are fused ring
and spiro compounds containing, for example, the above heterocycles.

Examples of 5~ to 10~-membered heterocycles include, but are not limited to,
pvndinyl, furanvl, thienyl, pyrrolyl, pyrazolyl, pyrazinyl, piperazinvi, pipendinyl,
imidazolyl, imidazolidinyl, indolyl, tetrazolvl, 1soxazolyl, morpholinyl, oxazolvi,
oxadiazolvl, oxazolidinyl, tetrahydrofuranyl, thiadiazinyl, thiadiazolyl, thiazolyl,
triazinyl, triazolvl, benzimidazolvl, 14~-indazolyl, benzofuranyl, benzothiofuranvl,
benztetrazolyl, benzotriazolyl, benzisoxazolyl, benzoxazolyl, oxindolyl, benzoxazolinyl,
benzthiazolyvl, benzisothiazolyl, isatinoyl, isoquinolinyl, octahvdroisoquinolinyi,
tetrahvdrotsoquinolinyl, tetrahy droguinolinyl, isoxazolopyridinyl, quinazolinvl,
quinolinyl, isothiazolopyridinyl, thiazolopyridinyl, oxazolopyridinyl, imidazolopyridinyl,
and pyrazolopyridinyl.

Exarmples of 5~ to 6-membered heterocyeles inchude, but are not imited to,
pyndinyl, furanvl, thienyl, pyrrolyl, pyvrazolyl, pvrazinyvl, piperazinvl, pipendinyl,
imidazolyl, imidazolidinyl, indolvl, tetrazolyl, isoxazolyl, morpholinyl, oxazolyl,
oxadiazolyl, oxazolidinyl, tetrabydrofuranyl, thiadiazinyl, thiadiazolyl, thiazolvl,
triazinyl, and triazolyl. Also included are fused ring and spiro compounds containing, for

example, the above heterocycles.
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As used herein, the term "bicyclic heterocvele” or "bicyclic heterocycelic group” is
intended to mean a stable 9- or 10-membered heterocyclic ring system which contains
two fused rings and consists of carbon atoms and 1, 2, 3, or 4 hetercatoms independently
selected from the group consisting of N, O and 8. Of the two fused rings, one ring is a 5-
or 6-membered monocyclic aromatic ring comprising a 3-membered heteroaryi ring, a8 6~
membered hetercaryl ring or a benzo ring, each fused 10 a second ring. The second ring is
a 5- or 6-membered monocyclic ring which is saturated, partially unsaturated, or
unsaturated, and comprises a S-membered heterocycle, a 6-membered heterocvcle ora
carbocycle (provided the {irst ring 15 not benzo when the second nng ts a carbocycle).

The bicyclic heterocyclic group may be attached to its pendant group at any
heteroatom or carbon atom which results in a stable structure. The bicyclic heterocyclic
group described herein may be substituied on carbon or on a nitrogen atom if the resulting
compound is stable. It is preferred that when the total number of § and O atoms in the
heterocycle exceeds 1, then these heteroatoms are not adjacent to one another. H is
preferred that the total number of § and O atoms in the heterocycle is not more than 1.

Examples of a bicychic heterocyclic group are, but not Himited to, quinolinyl,
isoquinolinyl, phthalazinyl, quinazolinyl, indolyl, 1soindolyl, indolinyl, 1H-mdazolyl,
benzinudazolyl, 1.2,3 4-tetrahydroquinolinyl, 1,23 4-tetrahydroisoquinolinvl, 56,7 8-
tetrahy dro-quinolinyl, 2,3-dihydro-benzofuranyl, chromanyl, 1.2,3 4-tetrahydro-
quinoxalinyl, and 1,2,3,4-tetrahy dro-quinazolinyl.

As used herein, the term "aromatic heterocyclic group," "heteroarvl” or
“heteroaryl ring” refers to substituted and unsubstituted aromatic 5- or 6-membered
monocychce groups, 9~ or 10-membered bicyclic groups, and 11- to 14-membered
tricvelic groups which have at least one heteroatorn (O, S or N} in at least one of the
rings, said heteroatom-containing ring preferably having 1, 2, or 3 heteroatoms selected
from G, 8§, and N. Each ring of the heteroaryl group containing a heferoatom can contain
one or two oxygen or sulfur atoms and/or from one to four nitrogen atoms provided that
the total number of heteroatoms n each ring 1s four or ess and each ring has at least one
carbon atom. Heteroarvl groups can be substituted or unsubstituied. The nitrogen alom
may be substituted or unsubstituted (i.e., N or NR whergin R is H or another substituent

within the definition of the substitution of the heterocyclic ring). The nitrogen and sulfur
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heteroatoms may optionally be oxidized (i.e., N—O and S{0}p) and the nitrogen atoms
may optionally be quaternized.

Heteroarvl groups which are bicvclic or tnicyclic must include at least one fully
aromatic ring but the other fused ring or rings may be aromatic or non-aromatic. The
hetercaryl group may be attached at any available nitrogen or carbon atom of any ring.
The heteroary! ring systemn may contain zero, one, two or three substituenis. Hetercaryl
groups include, without limitation, pyridyl, pynimidinyl, pyraziny!, pyndazinvl, triazinvi,
furyl, quinolvl, 1soquinolyl, thienyl, imidazolyl, thiazolyl, indolvl, pyrroyl, oxazolyl,
benzofurvl, benzothienvl, benzthiazolyl, isoxazolvl, pyrazolvl, tnazolyl, tetrazolyl,
indazolvl, 1,2 4-thiadiazolyl, isothiazolyl, purinyl, carbazolyl, benzinudazolyl, mdolinyl,
benzodioxolanyl, and benzodioxane.

The term "counterion” is used to represent a negatively charged species such as
chloride, bromade, hydroxide, acetate, and sulfate.

When a dotted ring is used within a ring structure, this indicates that the ring
structure mayv be saturated, partially saiurated or unsaturated.

As referred to herein, the term "substituted” means that at least one hydrogen atom
1s replaced with a non-hydrogen group, provided that normal valencies are maintained
and that the substitution results in a stable compound. When a substituent is keto (i.¢.,
=(}}, then 2 hydrogens on the atom are replaced. Keto substituents are not present on
aromatic moieties. When a ring system {e.g., carbocyclic or heterocyclic) 1s said to be
substituted with a carbony! group or a double bond, 1t s intended that the carbonyl group
or double bond be part (7.¢e., within) of the ring. Ring double bonds, as used herain, are
double bonds that are formed between two adjacent ring atoms {e.g., C=C, {=N, or
N=N).

In cases whergin there are nitrogen atoms {¢. g., amines’ on compounds of the
present invention, these may be converted to N-oxides by treatment with an oxidizing
agent {e.g., mCPBA and/or hydrogen peroxides) (o afford other compounds of this
invention. Thus, shown and claimed nitrogen atoms are considered 1o cover both the
shown niirogen and its N-oxide (N—O} denvative,

When any variable occurs more than one time in any constituent or formula for a
compound, 1ts definition at each occurrence is independent of its definition at every other

occurrence. Thus, for example, if a group is shown to be substituted with -3 R groups,
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then said group may optionaily be substituted with up to three R groups, and at each
occurrence R is selecied independently from the definition of R, Also, combinations of
substituents and/or variables are permissible only if such cornbinations result in stable
compounds.

When a bond to a substituent 1s shown to cross a bond connecting two atoms in a
ring, then such substituent may be bonded to any atorm on the ning. When a substitoent 1s
listed without indicating the atom in which such substituent is bonded to the rest of the
compound of a given formula, then such substituent may be bonded via any atom in such
substituent. Combinations of substituents and/or variables are permissible only if such
combinations result in stable compounds.

The phrase "pharmaceutically acceptable” is employed herein to refer to those
compounds, materials, compositions, and/or dosage forms that are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of human beings and
animals without excessive toxicity, irritation, allergic response, and/or other problem or
complication, commensurate with a reasonabie benefit/risk ratio.

As used herein, "pharmaceutically acceptable salts” refer to derivatives of the
disclosed compounds wherein the parent compound is modified by making acid or base
salts thereof. Fxamples of pharmaceutically acceptable salts include, but are not hmited
to, mineral or organic acid salts of basic groups such as amines; and alkali or organic salts
of acidic groups such as carboxylic acids. The pharmaceutically acceptable salts include
the conventional non-toxic salts or the quaternary aromonium salts of the parent
compound formed, for example, from non-foxic inorganic or organic acids. For example,
such conventional non-toxic salts include those derived from morganic acids such as
hydrochloric, hvdrobromic, sulfuric, sulfamic, phosphoric, and nitric; and the salts
prepared from organic acids such as acetic, propionic, succinic, glycolic, stearic, lactic,
malic, tartaric, citric, ascorbic, pamoic, maleic, hvdroxymaleic, phenvlacetic, ghutamic,
benzoic, salicylic, sulfanilic, 2-aceioxybenzoie, fumaric, toluenesutfonic,
methanesulfonic, sthane disulfomie, oxalic, and isethiomnc.

The pharmaceutically acceptable salts of the present invention can be synthesized
from the parent compound that contains a basic or acidic moiety by conventional
chemical methods. Generally, such salts can be prepared by reacting the free acid or base

forms of these compounds with a stoichiometric amount of the appropriate base or acid in
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waler or in an organic solvent, or in a mixture of the two; generally, nonagueous media
like ether, ethyl acetate, ethanol, 1sopropanol, or acetonttrile are preferred. Lists of
suttable salts are found in Remington's Pharmaceutical Sciences, 18th Edition, Mack
Publishing Company, Faston, PA (1990}, the disclosure of which is hereby incorporated
by reference.

In addition, compounds of formuldas (T)- (IX) may have prodrug forms. Any
compound that will be converted in vivo to provide the bioactive agent (i.e., a compound
of formula I} 1s a prodrug within the scope and spirit of the invention. Various forms of
prodrugs are well known in the art. For examples of such prodrag derivatives, see:

al Bundgaard. H., ed., Design of Prodrugs, Elsevier (1985), and Widder, K.
et al | eds., Methods in Enzvmology, 112:309-396, Academic Press {1985};

b} Bundgaard, H., Chapter 5, "Design and Application of Prodrugs”™, 4
Textbook of Drug Design and Development, pp. 113-191, Krosgaard-Larsen, P. et al.,
eds., Harwood Academic Publishers (1991},

cl Bundgaard, H., Adv. Drug Deliv. Rev., 8:1-38 (1992}

d} Bundgaard, H. et al., JJ Pharm. Sci., 77:285 (1988}, and

e} Kakeva, N. et al., Chem. Pharm. Bull., 32:692 (1984),

Compounds containing a carboxy group can form physiologically hvdrolyzable
esters that serve as prodrugs by being hydrolyzed in the body to vield formulas (I)- (IX)
compounds per se. Such prodrugs are preferably admunistered orally since hydrolysis in
many instances occurs principally under the influence of the digestive enzymes.
Parenteral admunistration may be used where the ester per se is aclive, or in those
mstances where hydrolysis occurs in the blood. Examples of physiologically hydrolyzable
esters of compounds of formmilas (I)- (IXOinclude Ciealkyl, Cisalkvibenzyl, 4-
methoxybenzyl, indanyl, phthalyl, methoxymethyl, Cie6 alkanoyloxy-Cicalkvli (e g,
acetoxymethyl, pivaloyloxymethyl or propionyloxymethyl), Crealkoxycarbonyloxy-
Crealkyl {2.g., methoxvcarbonyl-oxymethyvl or ethoxycarbonyloxymethyl,
glveyvioxymethyl, phenviglvevloxymethyl, (5-methyi-2-0x0-1,3-dioxolen-4-yi)-methvl),
and other well-known physiologically hydrolyzable esters used, for example, in the
perucillin and cephalosporin arts. Such esters may be prepared by conventional

technigues known in the art.
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Preparation of prodrgs 1s well known in the art and described in, for example,
King, F.D., ed., Medicinal Chemistry: Principles and Practice, The Roval Societly of
Chemnstry, Cambridge, UK (1994); Testa, B. et al., Hvdrolysis in Drug and Prodrug

Metabolism. Chemistry, Biochemistry and Enzymology, VUHA and Wiley-VCH, Zurich,

Wh

Switzeriand (2003}, Wermuth, C.G., ed., The Practice of Medicina! Chemistrv, Academic
Press, San Dhego, CA (1999),

The present invention 1s intended to include all isotopes of atoms occurring in the
present compounds. Isotopes include those atoms having the same atomic number but
different mass numbers. By wav of general example and without limitation, isotopes of
10 hvdrogen include deuterium and tritium. Deuteriurn has one proton and one neutron in its
nucleus and that has twice the mass of ordinary hyvdrogen. Deuterium can be reprasented
by symbols such as "H" or "D". The term "deuterated” herein, by itself or used to modify
a compound or group, refers to replacement of one or more hydrogen atom{s), which is
attached to carbon(s). with a deuterium atom. Isotopes of carbon include PC and “(.

15 Isotopically-labeled compounds of the invention can generally be prepared by
conventional iechniques known 1o those skilled in the art or by processes analogous to
those described herein, using an appropriate 1sotopically-labeled reagent in place of the
non-iabeled reagent otherwise emploved. Such compounds have a varietv of potential
uses, e.g., as standards and reagents in determining the ability of a potential

20 pharmaceutical compound to bind to target proleins or receptors, or for imaging
compounds of this invention bound to biological receptors in vive or in vitro.

"Stable compound” and "stable structure” are meant to indicate a compound that is
sufficiently robust to survive tsolation (o a usefud degree of purity from a reaction

mixture, and formulation 1nto an efficacious therapeutic agent. It is preferred that

W

compounds of the present invention do not contain a N-halo, S(O)H, or S{O)H group.
The term "solvate” means a physical association of a compound of this invention

with one or more solvent molecules, whether organic or inorganic. This physical

association includes hvdrogen bonding. In certain instances the solvate will be capable of

isolation, for example, when one or more solvent molecules are incorporated in the

30 crystal lattice of the erystalline solid. The solvent molecules in the solvate may be present

n aregular arrangement and/or a non-ordered arrangement. The solvate may comprise

either a stoichiometric or nonstoichiometric amount of the solvent molecules. "Solvate"
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encompasses both solution-phase and i1solable solvates. Exemplary solvates include, but
are not himited to, hydrates, ethanolates, methanolates, and isopropanoclates. Methods of

solvation are generally known in the art.

Iv. BIOLOGY

Lysophospholipids are membrane~-derived bioactive liptd mediators.
Lysophospholipids include, but are not limited to, lysophosphatidic acid (1-acyi-2-
hydroxy-sn-glycero-3-phosphate; LPA}, sphingosine 1-phosphate (S1P},
lysophosphatidylcholine (LPC), and sphingosyiphosphorvicholine (SPC).
Lysophospholipids affect tundamental cellular functions that include celiular
profiferation, differentiation, survival, migration, adhesion, invasion, and morphogenesis.
These functions influence many biological processes that include neurogenesis,
angiogenesis, wound healing, immumity, and carcinogenesis.

LPA acts through sets of specific G protein-coupled receptors (GPCRs) in an
autocring and paracrine fashion. LPA binding to its cognate GPCRs (LPAL, LPA2, LPA;,
LPA4, LPAs, LPAs) activates intracellular signaling pathways to produce a varniety of
biclogical responses.

Lysophospholipids, such as LPA, are quantitatively minor lipid species compared
1o their major phospholipid counterparts {e.g., phosphatidvicholine,
phosphatidylethanolamine, and sphingomyelin). LPA has a role as a biological effector
molecule, and has a diverse range of physiological actions such as, but not limited to,
effects on blood pressure, platelet activation, and smooth muscle contraction, and a
variety of cellular effects, which include cell growth, cell rounding, neurite retraction, and
actin stress fiber formation and cell migration. The effects of LPA are predominantly
receptor mediated.

Activation of the LPA recepiors (LPAL LPA:, LPAs, LPA4, LPAs, LPAg) with
LPA mediates a range of downstream signaling cascades. These include, but are not
himited fo, mitogen-activated protein kinase (MAPK) activation, adenyiyl cyclase {AC)
inhibition/activation, phospholipase € (PLC) activation/Ca’" mobilization, arachidonic
actd release, AKt/PKB activation, and the activation of small GTPases, Rho, ROCK, Rac,
and Ras. Other pathways that are affected by LPA receptor activation include, but are not

limited to, cyclic adenosine monophosphate (cAMP), cell division cvcle 42/GTP-binding
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protein (Cdcd2} , proto-oncogene serine/threonine-proiein kinase Raf (¢c-RAF), proto-
oncogene tyrosineg-protein kinase Src {c-sr¢), extracellular signal-regulated kinase {ERK},
tocal adhesion kinase (FAK), guanine nucleotide exchange factor (GEF), glvcogen
syvnthase kinase 3b {(GSK3b), ¢c-jun amino-terminal kinase (JNK)}, MEK, mvosin light
chain I (MLC 1), nuclear factor kB (NF-kB), N-methyl-D-aspartate (NMDA} receptor

Wh

activation, phosphatidylinositol 3-kinase (PI3K), protein kinase A (PKA), protein kinase
C (PKO), ras-related ('3 botulinum toxin subsirate 1 (RAC1). The actual pathway and
realized end point are dependent on a range of variables that include receptor usage, ceil
type, expression level of a recepior or signaling protem, and LPA concentration. Nearly

10 all mammalian cells, tissues and organs co-express several LP A-receptor subtypes, which
indicates that LP A receptors signal in a cooperative manner. LPA, LPA», and LPA; share
high amino acid sequence simarity.

LPA 1s produced from activated platelets, activated adipocyies, neuronal cells, and
other cell types. Serum LPA is produced by multiple enzymatic pathways that involve

15 monocacylglycerol kinase, phospholipase A), secretory phospholipase Az, and
lysophospholipase D (IvsoPLD), including avtotaxin. Several enzymes are involved in
LPA degradation: lvsophospholipase, hipid phosphate phosphatase, and LPA acvl
transferase such as endophilin. LPA concentrations in human seruim are estimated to be
-5 uM. Serum LPA is bound to albumin, low-density lipoproteins, or other proteins,

20 which possibly protect LPA {rom rapid degradation. LPA molecular species with
different acy! chain lengths and saturation are naturally occurring, including 1-palmitovl
(16:0}, 1-palmitoleovl (16:1), 1-stearovl (18:0), 1-oleovi (181}, 1-linoleoyl (18:2), and 1-
arachidonyl (20:4) LPA. Quantitatively minor alkyl LPA has biological activities similar

to acvl LPA, and different LPA species activate LPA receptor subtypes with varied

W

efficacies.

b2

LPA RECEPTORS
LPA, (previously called VZG-1/EDG-2/mrecl. 3} couples with three types of G
proteins, Gio, Gq, and Gizns. Through activation of these G proteins, LPA induces a range
30 of cellular responses through LP A1 including but not hinuted to: cell proliferation, serum-
response element {SRE) activation, mitogen-activated protein kinase (MAPK) activation,
adenylyl cyclase (AC) inhibition, phospholipase C (PLC) activation, Ca®" mobilization,
Akt activation, and Rho activation.
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Wide expression of LPA1 is observed in adult mice, with clear presence in testis,
brain, heart, lung, small infestine, stomach, spleen, thymus, and skeletal muscle.
Stmularly, human tissues also express LPAq; it 1s present in brain, heart, lung, placenta,

colon, small intestine, prostate, testis, ovary, pancreas, spleen, kidney, skeletal muscle,

Wh

and thymus.

LPA: (EDG-4) also couples with three types of G proteins, Gie, Gq, and G, to
mediate LPA-induced cellular signaling. Expression of LPA2 is observed in the testis,
kidney, lung, thymus, spleen, and stomach of adult mice and in the human testis,
pancreas, prostate, thymus, spleen, and peripheral blood leukocytes. Expression of LPAz
10 s upregulated in various cancer cell lines, and several human LP A2 transcriptional
variants with mmitations in the 3'-untransiated region have been observed. Targeted
deletion of LPA: in mice has not shown any obvious phenotypic abnormalities, but has
demonsirated a significant loss of normal LPA signaling {(e.g., PLC activation, Ca**
mobilization, and siress fiber formation) in primary cultures of mouse embryvonic
15 fibroblasts (MEFs). Creation of /pal(~/-} pa2 {-/-} double-null mice has revealed that
many LPA-imduced responses, which inchude cell proliferation, AC inhibition, PLC
activation, Ca®" mobilization. JNK and Akt activation, and stress fiber formation, are
absent or severely reduced in double-null MEFs. All these responses, except for AC
inhibition {AC inhibition 15 nearly abolished in LPA; (-/-) MEFs), are only partially
20 affected in either LPA; (+/-) or LPAz (+/-) MEFs. LPA: coniributes {o normal LPA-
mediated signaling responses in at least some cell types {(Chaot ef o/, Riochemica et
Biophysica Acta 2008, 1781, p531-539).

LPA; (EDG-7) 1s distinet from LPA1 and LP Az in its ability to couple with Gio

and Gy but not Gizis and 1s much less responsive to LPA species with saturated acvl

W

chains. LPA3s can mediate pleiotropic LPA-induced signaling that includes PLC
activation, Ca’* mobilization, AC inhibition/activation, and MAPK activation.
Overexpression of LPA: in newroblastoma cells leads (o neurtie elongation, whereas that
of LPA; or LPA» results in neurite retraction and cell rounding when stimulated with
LPA. Expression of LPAs is obsarved in adult mouse {estis, kidney, lung, small iniestine,
30 heart, thymus, and brain. In bumans, it 1s found in the heart, pancreas, prosiate, tesiis,

lung, ovary, and brain (frontal cortex, hippocampus, and amygdala),
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LPAs (p2y»/GPR23) 15 of divergent sequence compared to LPA;, LPA2, and LPAs
with closer similarity to the platelet-activating factor (PAF) receptor. LPAs mediates LPA
induced Ca” mobilization and cAMP accumulation, and functional coupling to the G
protein Gs for AC activation, as well as coupling to other (3 proteins. The LPA4 gene is
expressed in the ovary, pancreas, thvmus, kidney and skeletal muscle.

LPAs {GPR92) is a member of the purinocluster of GPCRs and is structurally
most closely related to LPA4. LPAs is expressed in human heart, placenta, spleen, brain,
fung and gut. LPAs also shows very high expression in the CD8+ lymphocyte
compartment of the gastrointestinal {ract.

LPAs (p2v5) 1s a member of the purinocluster of GPCRs and is structurally most
closely related to LPAs. LPA is an LPA receptor coupled to the G12/13-Rho signaling

pathways and is expressed in the inner root sheaths of human hair follicles.

iustrative Biological Activity

Wound Healing

Normal wound healing occurs by a highly coordinated sequence of events in
which cellular, soluble factors and matrix components act in concert to repair the injury.
The healing response can be described as taking place m four broad, overlapping

phases

hemostasis, inflammation, proliferation, and remodeling. Many growth factors
and cytokines are released into a wound site 1o nitiate and perpetuate wound healing
Processes.

When wounded, damaged blood vessels activate platelets. The activated platelets
play pivotal roles in subsequent repair processes by releasing bicactive mediators o
induce cell proliferation, cell migration, blood coagulation, and angiogenesis. LPA is one
such mediator that is released from activated platelets; this induces platelet aggregation
along with mitogenic/migration effects on the surrounding cells, such as endothelial cells,
smooth muscle cells, fibroblasts, and keratinocytes.

Topical application of LPA to cutaneous wounds in mice promotes repair
processes {(wound closure and increased neoeptthelial thickness) by mcreasing cell
proliferation/ migration without affecting secondary inflaromation.

Activation of dermal fibroblasts by growth factors and cytokines leads io their
subsequent migration from the edges of the wound into the provisional matrix formed by
the fibrin clot whereupon the fibroblasts proliferate and start to restore the dermis by
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secreting and organizing the characteristic dermal extracellular matrix (ECM). The
mereasing number of fibroblasts within the wound and continuous precipitation of ECM
erthances matrix rigidity by applyving sroall tractional forces to the newly formed

granulation tissue. The increase in mechanical stress, in conjunction with fransforming

Wh

growth facior f (TGFB). induces g-smooth muscle actin (0-SMA) expression and the

subsequent transformation of fibroblasts mto myofibroblasts. Myofibroblasts facilitate

granuiation tissue remodeling via myvofibroblast contraction and through the production
of ECM components.
LPA regulates many important functions of fibroblasts in wound healing,

10 imneluding proliferation, migration, differentiation and contraction. Fibroblast proliferation
is required in wound healing i order to fill an open wound. In contrast, fibrosis is
characterized by intense proliferation and accumulation of myofibroblasts that actively
synthesize ECM and proinflaromatory cytokines. LPA can either increase or suppress the
proliferation of cell types important in wound healing, such as epithelial and endothelial

15 cells (EC),macrophages, keratinocytes, and fibroblasts. A role for LPA1in LPA-induced

proliferation was provided by the observation that LPA-stimulated proliferation of

fibroblasts isolated from LPA; receptor null mice was attenuated (Mills ef i, Nar Rev.

Cancer 2003; 3: 582-391). LPA induces cvtoskeletal changes that are integral to

fibroblast adhesion, migration, differentiation and contraction.

20
Fibrosis
Tissue injury initiates a complex series of host wound-healing responses; if
successful, these responses restore normal fissue structure and function. Hnot, these
responses can lead to tissue fibrosis and loss of function.
25 For the majority of organs and tissues the development of fibrosis involves a

multitude of events and factors. Molecules involved in the development of fibrosis
mclude proteins or peptides (profibrotic cyvtokines, cherokines, metalloproteinases etc.)
and phospholipids. Phospholipids involved in the development of fibrosis include platelet
activating facior (PAF), phosphatidyi choline, sphingosine-1 phosphate (51P) and

30 lysophosphatidic acid (LPA).

A number of muscular dvsirophies are characterized by a progressive weakness

and wasting of musculature, and by extensive fibrosis. It has been shown that LPA
treatment of cultured myoblasts induced significant expression of comnmective lissue
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growth factor (CTGF). CTGF subsequently induces coliagen, fibronectin and integrin
expression and induces dedifferentiation of these myoblasts. Treatment of a vaniety of cell
types with LPA induces reproducible and high level induction of CTGF (J.P. Pradere, ef
al., LP A1 receptor activation promotes renal interstitial fibrosis, J. Am. Soc. Nephrol. 18
(20073 3110-3118; N. Wiedmater, ef al., Inf J Med Microbiol, 298(3-43231-43, 2008},
CTGF 1s a profibrotic cytokine, signaling down-stream and in paraliel with TGFp.

CTGF expression by gingival epithelial cells, which are mvolved in the
development of gingival fibromatosis, was found to be exacerbated by LPA treatment {(A.
Kantarci, ef i, J. Pathol 210 (2006) 59-66).

LPA 15 associated with the progression of liver fibrosis. /i virro, LPA induces
stellate cell and hepatocyte proliferation. These activated cells are the main cell type
responsible for the accunmiation of ECM in the liver. Furthermore, LPA plasma levels
rise during CCli~-induced liver {ibrosis in rodents, or in hepatitis € virus-induced liver
fibrosis in humans (N. Watanabe, ¢f a/., Plasma lvsophosphatidic acid level and serum
autotaxin activity are increased in Hiver injury in rats i relation to s severity, Life Sci. 81
(2007} 1009-1015; N. Watanabe, ef al., J. Clin. Gastroenterol, 41 (2007) 616623}

An increase of phospholipid concentrations in the bronchoalveolar lavage fluid in
rabbits and rodents injected with bleomyvcin has been reported (K. Kuroda, ef af.,
Phospholipid concentration in hung lavage fluid as biomarker for prdmonary fibrosis,
Inhal. Toxicol 18 (2006) 389-393; K. Yasuda, ef o/, Lung 172 {1994} 91-102).

LPA is associated with heart disease and mycocardial remodeling. Serumn LPA
{evels are increased after myocardial infarction in patients and LPA stimulates rat cardiac
fibroblast proliferation and collagen production (Chen et al. FEBS Lert. 2006 Aug

21:580(19).4737-45).

Pulmonary Fibresis

In the lung, aberrant wound healing responses to injury condribute to the
pathogenesis of fibrotic lung diseases. Fibrotic lung diseases, such as idiopathic
pulmonary fibrosis (IPF), are associated with high morbidity and mortality.

LPA is an important mediator of fibroblast recrintment in pulmonary fibrosis.
LPA and LPA) play key pathogenic roles in pulmonary fibrosis. Fibroblast
chemoatiractant activity plavs an important role in the lungs in patients with pulmonary
fibrosis. Profibrotic effects of LPAr-receptor stimnulation 13 explained by LPA-recepior-
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mediated vascular leakage and increased fibroblast recrintment, both profibrotic events,
The LPA-LPA; pathway has a role i mediating fibroblast migration and vascular leakage
in IPF. The end result is the aberrant healing process that characterizes this fibrotic
condition.

The LP A1 receptor is the LPA receptor most highly expressed on fibroblasts
obtained from patients with IPF. Furthermore, BAL obtained from IPF patients induced
chemotaxis of human foetal lung fibroblasts that was blocked by the dual LPAx- LP A3
receptor antagonist Kil64235. In an experimental bleomyein-induced lung injury mouse
model, it was shown that LPA levels were high in bronchoalveolar lavage samples
compared with unexposed controls. LPA; knockout mice are protected from fibrosis after
bleomycin challenge with reduced fibroblast accumulation and vascular leakage. In
human subjects with IPF, high LPA levels were observed in bronchoalveolar lavage
samples compared with healthy controls. Increased fibroblast chemotactic activity in
these samples was inhibited by the Kil16425 indicating that fibroblast mugration is
mediated by the LPA-LPA receptor(s) pathway (Tager et al. Nature Medicine, 2008, /4,
45.54).

The LPA-LPA: pathway is crucial mn fibroblast recruttment and vascular leakage
in pulmonary fibrosis.

Activation of latent TGF-§3 by the av[36 integrin plavs a critical role in the
development of lung injury and fibrosis (Munger et al. Cell, vol. 96, 319-328, 1999). LPA
induces avP6-mediated TGF- activation on human lung epithelial cells (Xu et al. 4m. J.
Pathology, 20069, 174, 1264-1279). The LPA-induced av6-mediated TGF- activation 1s
medhated by the LPAZ2 receptor. Expression of the LPAZ receptor is increased in
epithelial cells and mesenchymal cells in areas of lung fibrosis from IPF patients
comparad to normal human lung tissue. The LPA-LPAZ pathway contributes to the
activation of the TGF-} pathway in pulmonary fibrosis. In some embodiments,
compounds that inkubit LPA2 show efficacy in the treatment of lung fibrosis. In some
embodiments, compounds that inhibit both LPA1 and LPAZ show tmproved efficacy in

the treatment of lung fibrosis compared to compounds which whibit only LPAL or LPA2.

Renal Fibrosis
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LPA and LPA) are involved in the etinlogy of kidnev fibrosis. LPA has effects on
both proliferation and contraction of glomerular mesangial cells and thus has been
implicated in proliferative glomerulonephritis (C.N. Inoue, ef al., Clin. Sci. (Colch.) 1999,

96, 431-436). In an animal model of renal fibrosis [unilateral ureteral obstruction (UUO3],

Wh

it was found that renal LPA receptors are expressed under basal conditions with an

expression order of LPA>LPA=LPA>>LPAs This model mimics in an accelerated

manner the development of renal fibrosis including renal inflammation, fibroblast
activation and accumulation of extracellular matrix in the tubulointerstitium. UUQO
significantly induced LPA-receptor expression. This was paralleled by renal LPA

10 production (3.3 fold increase) m conditioned media from kidney explants. Contra-lateral
kidneys exhibited no significant changes in LPA release and LPA-recepiors expression.
This shows that a prerequusite for an action of LPA in fibrosis is met: production of a
higand (LPA) and induction of one of its receptors {the LPA1 receptor) (J.P. Pradere et al,,
FBiochimica et Biophysica Acta, 2008, 1781, 582-387).

15 In mice where the LPA: receptor was knocked out {EPA 1 (—/—}, the development
of renal fibrosis was significantly attenvated. UUQ mice treated with the LPA receptor
antagonist Ki16425 closelv resembled the profile of LPA1 (—/—) nuce.

LPA can participate in intraperitonial accumulation of monocyte/macrophages and
LPA can induce expression of the profibrotic cytokine CTGE in primary cultures of

20 human Obroblasis (J.S. Kohef ol J Clin Invest, 1998, 102, 716-727).

LP A treatment of a mouse epithelial renal cell line, MCT, induced a rapid increase
in the expression of the profibrotic cytokine CTGF. CTGF plavs a crucial role in UUO-
mduced tubulointerstitial fibrosis (TIF}, and s imvolved in the profibrotic activity of

TGFP. This induction was almost completely suppressed by co-treatment with the LPA-

W

receptor antagonist Ki16425. In one aspect, the profibrotic activity of LPA in kidney

b2

results from a direct action of LPA on kidney cells involving induction of CTGF.

Hepatic fibrosis
LPA is implicated in liver disease and fibrosts. Plasma LPA levels and serum
30 autotaxin (enzyme responsible for LPA production) are elevated in hepatitis patients and
animal models of liver injury in correlation with increased fibrosis. LPA also regulates
liver cell function. LPA; and LPA2 recepiors are expressed by mouse hepatic stellate cells

and LPA stimudates migration of hepatic myofibroblasts.
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Ocular Fibrosis
LPA is in involved in wound healing in the eve. LPA; and LPA; recepiors are

detectable in the normal rabbit corneal epithelial cells, keratocyies and endothelial cells

[

and LPA; and LPA; expression are increased in comeal epithelial cells following injury.
LPA and its homologues are present in the agueous humor and the lacrimoal gland

fluid of the rabbit eve and these levels are increased in a rabbit comeal injury model.
LPA mduces actin stress fiber formation in rabbit comeal endothelial and

epithelial cells and promotes contraction corneal fibroblasts. LPA also stimulates

10 proliferation of human retinal pigmented epithelial cells

Cardiac fibrosis
LPA is implicated in myocardial infarction and cardiac fibrosis. Serum LPA levels
are increased in patients following mycocardial infarction (MI} and LPA stimulates
15 proliferation and collagen production (fibrosis) by rat cardiac fibroblasts. Both LPAT and

LPA3 receptors are highly expressed in human heart tissue.

Treatment of Fibrosis
In one aspect, a compound of Formmilas (1) - (IX), or a pharmaceutically
20 acceptable salt thereof, is usad to treat or prevent fibrosis in a mammal. In one aspect, a
compound of Formulas (I- (IX)), or a pharmaceutically acceptable salt thereof, 15 used to
treat fibrosis of an organ or tissue 1in a mamunal. In one aspect is a method for preventing
a fibrosis condition in a mammal, the method comprising administering to the mammal at
risk of developing one or more fibrosis conditions a therapeutically effective amount of a
25 compound of Formulas (I- (IX)), or a pharmaceutically acceptable salt thereof In one
aspect, the mammal has been exposed {0 one or more environmental conditions that are
known 1o increase the risk of fibrosis of an organ or tissue. In one aspect, the mammal has
been exposed to one or more environmental conditions that are known {o increase the risk
of lung, hiver or kidney fibrosis. In one aspect, the marmmal has a genetic predisposition
30 of developing fibrosis of an organ or tissue. In one aspeci, a compound of Formuias (1) -
(IX}, or a pharmaceutically acceptable salt thereof, 1s administered to a mammal to

prevent or mininuze scarring following injury. Tn one aspect, injury includes surgery.

?

~d
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The terms “fibrosis™ or “fibrosing disorder,” as used herein, refers o conditions
that are associated with the abnormal accamulation of cells and/or fibronectin and/or
collagen and/or increased fibroblast recruitment and include but are not linuted to fibrosis
of individual organs or tissues such ag the heart, kidney, liver, joints, lung, pleural tissue,
peritoneal tissue, skin, cornea, refina, musculoskeletal and digestive tract.

Exemplary diseases, disorders, or conditions that involve fibrosis include, but are
not limited to: Lung diseases associated with fibrosis, e.g., idiopathic pulmonary fibrosis,
pulmonary fibrosis secondary to systemic inflammatory disease such as rheumatoid
arthritis, scleroderma, lupus, cryptogente {ibrosing alveolitis, radiation induced fibrosis,
chronic obstructive pulmonary disease (COPD), scleroderma, chronic asthma, silicosis,
asbestos induced pulmonary or plewral fibrosis, acute lung injury and acute respiratory
distress {including bactertal pneumonia induced, trauma induced, viral pneumonia
induced, ventilator induced, non-pulmonary sepsis induced, and aspiration indaced);
Chronic nephropathies associated with injury/fibrosis (kidney fibrosis), e.g.,
glomerulonephritis secondary 1o systemic inflammatory diseases such as hupus and
scleroderma, diabetes, glomerular nephritis, focal segmental glomerular sclerosis, IgA
nephropathy, hyvpertension, allograft and Alport; Gut fibrosis, e. g, scleroderma, and
radiation induced gut fibrosis; Liver fibrosis, e.g., cirrthosis, alcohol induced liver fibrosis,
nonalcoholic steatohepatitis (NASH), biliary duct injury, primary biliary cirrhosis,
infection or viral induced hiver fibrosis {e. g, chronic HCV infection), and autoimmune
hepatitis; Head and neck fibrosis, e g., radiation induced; Comeal scarring, e g, LASIK
{laser-assisted in situ keratomileusis), comeal transplant, and trabeculectomy;
Hypertrophic scarring and keloids, e.g., burm induced or surgical; and other fibrotic
diseases, e.g., sarcoidosis, scleroderma, spinal cord injurv/fibrosis, myelofibrosis,
vascular restenosis, atherosclerosis, arteriosclerosis, Wegener's granulomatosis, mixed
connective tissue disease, and Peyronie's disease.

In one aspect, a maramal suffering from one of the following non-limiting
exemplary diseases, disorders, or conditions will benefit from therapy with a compound
of Formmilas (1) - (IX), or a pharmacewtically acceptable salt thereof atherosclerosis,
thrombosis, heart disease, vasculitis, formation of scar tissue, restenosis, phlebitis, COPD
{chromc obstructive pulmonary disease)}, pulmonary hypertension, pulmonary fibrosis,

pulmonary inflammation, bowel adhesions, bladder fibrosis and cystitis, fibrosis of the
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nasal passages, sinusiiis, inflammation mediated by neutrophils, and fibrosis mediated by
fibroblasts.

In one aspect, a compound of Formulas (1) - (1X), or a pharmaceutically
acceptable salt thereof, 1s administered to a mammal with fibrosis of an organ or tissue or
with a predisposition of developing fibrosis of an organ or tissue with one or more other
agents that are used to treat fibrosis. In one aspect, the one or more agents mclude
corticosteroids. In one aspect, the one or more agents include immmumosuppressants. In
one aspect, the one or more agents include B-celf antagonists. In one aspect, the one or
more agents include uieroglobin.

In one aspect, a compound of Formulas (1) - (120, or a pharmaceutically
acceptable salt thereof, is used to treat a dermatological disorders in a mammal. The term
“dermatological disorder,” as used herein refers o a skin disorder. Such dermatological
disorders include, but are not limited to, proliferative or inflammatory disorders of the
skin such as, atopic dermatitis, bullous disorders, collagenoses, psoriasis, scleroderma,
psoriatic lesions, dermatifis, confact dermatitis, ecvema, urlicaria, rosacea, wound healing,
scarring, hypertrophic scarring, keloids, Kawasaki Disease, rosacea, Sjogren-Larsso
Svodrome, urticana. In one aspect, a compound of Formulas (I} - (IX), ora

pharmaceutically acceptable salt thereof, 1s used to treat systemic sclerosis.

Pain

Since LPA is released following tissue injury, LPA; plays an important role in the
mitiation of neuropathic pain. LPA;, unlike LPA2 or LPAs, 1s expressed in both dorsal
root ganglion (DRG) and dorsal root neurons. Using the antisense oligodeoxynucleotide
{AS-ODN) for LPA; and LPA-null mice, it was found that LPA-induced mechanical
allodvnia and hyperalgesia is mediated in an LPAj-dependent manner. LPA1 and
downsiream Rho-ROCK activation play a role in the initiation of neuropathic pain
signaling. Pretreatment with Clostndium botulinum C3 excenzyme (BoTXC3, Rho
inhibitor) or Y-27632 (ROCK inhibitory completely abolished the allodvnia and
hyperalgesia in nerve-injured mice. LPA also induced demyelmation of the dorsal root,
which was prevented by BoTXC3. The dorsal root demyelination by imjury was not
observed in LPA;-mull mice or AS-ODN injected wild-type mice. LPA signaling appears
1o induce tmportant neuropathic pain markers such as protein kinase Cy (PKCvy}and a
voltage-gated calcium channel 0281 subunit (Caa281) in an LP A1 and Rho-dependent

~ 75 -



Wh

16

15

20

|\
W

30

WO 2017/223016 PCT/US2017/038216

manner (M. Inoue, ef a/., Initiation of newropathic pain requires lysophosphatidic acid
receptor signaling, Naf. Med. 10 (2004} 712-718).

In one aspect, a compound of Formulas (1) - (120, or a pharmaceutically
acceptable salt thereof, is used in the treatment of pain in a mamumal. In one aspect, the
pain 1S acute pain or chronic pain. In another aspect, the pain is neuropathic pain.

In one aspect, a compound of Formulas (I) - (IX}, or a pharmaceutically
acceptable salt thereof. is used in the {reatment of fibromylagia. In one aspect,
fibromyalgia stems from the formation of fibrous scar tissue in contractile (voluntaryv)

muscles. Fibrosis binds the tissue and inhibiis blood flow, resulting in pain.

Cancer

Lysophospholipid receptor signaling plays a role in the etiology of cancer.
Lysophosphatidic acid (LPA) and its G protein-coupled receptors (GPCRs) LPAL, LPA2,
and/or LPA: play arole in the development of several types of cancers. The initiation,
progression and metastasis of cancer ivolve several concurrent and sequential processes
mcluding cell proliferation and growth, survival and anti-apoptosis, migration of cells,
penetration of foreign cells into defined cellular layers and/or organs, and promotion of
angiogenesis. The control of each of these processes by LPA signaling in physiological
and pathophysiclogical conditions underscores the potential therapeutic usefulness of
modulating LP A signaling pathways for the treatment of cancer, especially at the level of
the LPA receptors or ATX/lysoPLD. Autotaxin (ATX) is a prometastatic enzyvme initially
isolated from the conditioned medium of human melanoma cells that stimulates a myriad
of biological activities, including angiogenesis and the promotion of cell growth,
migration, survival, and differentiation through the production of LPA (Mol Cancer Ther
2008:7(10):3352-62).

LPA signals through tis own GPCRs leading to activation of multiple downstream
effector pathways. Such downstream effector pathways play a role in cancer. LPA and its
GPCRs are hinked to cancer through major oncogenic signaling pathwavs.

LPA contributes to tumorigenesis by increasing motility and invasiveness of cells.
LPA has been implicated in the inttiation or progression of ovarian cancer. LPA is present
at significant concentrations (2-80 uM) in the ascitic flmd of ovarian cancer patients.
Ovarian cancer cells constitutively produce increased amounts of LPA as compared to
normal ovarian surface epithelial cells, the precursor of ovarian epithelial cancer.
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Flevated LPA levels are also detected in plasma from patients with early-stage ovarian
cancers compared with controls. LPA receptors (LPA2 and LPA3) are also overexpressed
in ovarian cancer cells as compared to normal ovarian surface epithelial cells. LPA
stimulates Cox-2 expression through transcriptional activation and post-transcriptional
enhancement of Cox-2 mRNA in ovarian cancer cells. Prostaglandins produced by Cox-2
have been implicated in a number of human cancers and pharmacological inhibition of
Cox-2 activity reduces colon cancer development and decreases the size and number of
adenomas in patients with familial adenomatous polyposis. LPA has also been implicated
in the mitiation or progression of prostate cancer, breast cancer, melanoma, head and neck
cancer, bowel cancer (colorectal cancer), thyroid cancer and other cancers (Gardell er al,
Trends in Molecular Medicine, vol. 12, no. 2, p 65-75, 2006; Ishit ef al, Annu. Rev.
Riochem, 73, 321-354, 2004; Mills er a/., Nat. Rev. Cancer, 3, 582-591, 2003, Murph et
al., Riochimica et Riophysica Acta, 178%, 547-5357, 2008).

The cellular responses to LPA are mediated through the iyvsophosphatidic acid
receptors. For example, LPA receptors mediate both migration of and invasion by
pancreatic cancer cell hines: an antagomst of LPA; and LPA: (Ki16425) and LPA;-
specific siRNA effectively blocked in vitro nugration in response to LPA and peritoneal
fluid (ascites) from pancreatic cancer patients; in addition, Ki116425 blocked the L.PA-
induced and ascites-induced invasion activity of a highly periioneal metastatic pancreatic
cancer ¢cell line (Yamada et al, J. Biol Chem., 279, 65395-660S5, 2004),

Colorectal carcinoma cell lines show sigmificant expression of LPA; aRNA and
respond to LPA by cell migration and production of angiogenic factors. Overexpression
of LPA receptors has a role in the pathogenesis of thyroid cancer. LPAs was originally
cloned from prostate cancer cells, concordant with the ability of LPA to induce autocrine
proliferation of prostate cancer cells.

LPA has stimulatory roles in cancer progression in many types of cancer. LPA is
produced from and induces proliferation of prostaie cancer cell lines. LPA induces human
colon carcinorna DLD cell proliferation, nugration, adhesion, and secretion of
angiogenic factors through LP A1 signaling. In other human colon carcinoma cells lines
{(HT29 and WiD3R}, LPA enhances cell prohiferation and secretion of angiogenic factors.
In other colon cancer cell lines, LPAZ and LPA3 receptor activation results in

proliferation of the cells. The genetic or pharmacological manipulation of LPA
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metabolism, spectfic blockade of receptor signaling, and/or inhibition of downstream
stgnal transduction pathway s, represent approaches for cancer therapies.

It has been reported that LPA and other phospholipids stimulate expression of
mterfeukin-8 (11-8) in ovarian cancer cell lines. In some embodiments, high
concentrations of IL-8 in ovarian cancer correlate with poor imitial response o
chemotherapy and with poor prognosts, respectively. In animal models, expression of TL-
8 and other growth factors such as vascular endothelial growth factor (VEGF} is
assoctated with increased tumorigenicity, ascites formation, angiogenesis, and
mvasiveness of ovarian cancer cells. In some aspects, TL-8 ts an important modulator of
cancer progression, drug resistance, and progunosis in ovarian cancer. In some
embodiments, a compound of Formulas (1} - (1X} inhibits or reduces [1.-8 exprassion in
ovarian cancer cell lines.

In one aspect, a compound of Formulas (I) - (IX}, or a pharmaceutically
acceptable salt thereof, is used in the treatment of cancer. In one aspect, a compound of
Formulas (I} - (iX), or a pharmaceutically acceptable salt thereof, is used in the treatment
of mahgnant and benign prohiferative disease. In one aspect, a compound of Formula (1),
or a pharmaceutically acceptable salt thereot, is used to prevent or reduce proliferation of
tumor cells, invasion and metastasis of carcinomas, pleural mesothelioma (Yamada,
Cancer Sci., 2008, 99(8), 1603-1610) or peritoneal mesothelioma, cancer pain, bong
metastases (Boucharaba ef al, J. Clin. Invest., 2004, 114(12), 1714-1725; Boucharaba ef
al, Proc. Natl acad. Sci., 2006, 103(25) 9643-9648). In one aspect is a method of treating
cancer in a mammal, the method comprising administering to the mammal a compound of
Formulas (I} ~ (1X), or a pharmaceutically acceptable salt thereof, and a second
therapeutic agent, wherein the second therapeutic agent is an anti-cancer agent.

The term “cancer,” as used herein refers to an abnormal growth of cells which
tend to proliferate in an uncontrolled way and, in some cases, to metastasize (spread). The
types of cancer mclude, bul is not Hmited to, solid tumors (such as those of the bladder,
bowel, brain, breast, endometrium, heart, kidney, lung, lymphatic tissue (lymphoma},
ovary, pancreas or other endocrine organ {ithvroid), prosiate, skin (melanoma or basal cell
cancer) or hematological tursors (such as the leukenuas}) at any stage of the disease with

or without metastases.
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Additional non-limiting examples of cancers mclude, acute lymphoblastic
leukemia, acute myeloid leukemia, adrenocortical carcimoma, anal cancer, appendix
cancer, astrocytomas, atypical teratoid/rhabdowd tumor, basal cell carcinoma, bile duct
cancer, bladder cancer, bone cancer {osteosarcoma and malignant fibrous histiocytoma),
brain stem glioma, brain tumors, brain and spinal cord tumors, breast cancer, bronchial
fumors, Borkitt iyrmaphoma, cervical cancer, chronic lvmphocytic leukemia, chrome
myelogenous leukemia, colon cancer, colorectal cancer, craniopharyngioma, cutaneous T-
Cell lymphoma, embryonal tumors, endometrial cancer, ependymoblastoma,
ependymoma, esophageal cancer, ewing sarcoma family of tumors, eye cancer,
retinoblastoma, gallbladder cancer, gastric (stomach) cancer, gastroimtestinal carcinoid
tumor, gastrointestinal stromal tumor (GIST), gastrointestinal stromal cell tumor, germ
cell tumor, glioma, hairy cell leukemia, head and neck cancer, hepatocelluiar (liver)
cancer, Hodgkin vraphoma, hypopharyngeal cancer, intraocular melanoma, islet cell
tumors {endocrine pancreas), Kaposi sarcoma, kidney cancer, Langerhans cell
histioeytosis, laryngeal cancer, leukemia, Acute lymphoblastic leukemia, acute myeloid
leukemua, chronic lvmphocytic leukemia, chromie myelogenous leukemia, hairy cell
leukenua, liver cancer, non-small cell lung cancer, small cell lung cancer, Burkitt
lymphoma, cutaneous T-cell lymphoma, Hodgkin lvmphoma, non-Hodgkin lymphoma,
lymphoma, Waldenstrom macroglobulinemia, medulloblastoma, medulloepithelioma,
melanoma, mesothelioma, mouth cancer, chronic myelogenous leukemia, myeloid
leukemia, multiple myeloma, nasopharyogeal cancer, neuroblastoma, non-Hodgkin
fymphoma, non-small cell lung cancer, oral cancer, oropharvngeal cancer, osteosarcoma,
malignant fibrous histiocyioma of bone, ovarian cancer, ovarian gpithelial cancer, ovarian
germ cell tumor, ovarian low malignant potential tumor, pancreatic cancer,
papiliomatosis, parathyroid cancer, penile cancer, pharyngeal cancer, pineal parenchymal
tumors of intermediate differentiation, pineoblastoma and supratentonal primitive
neuwroectodermal tumors, pituitary tumor, plasma cell neoplasm/multiple myeloma,
plewropulmonary blastoma, primarv central nervous system lymphoma, prostate cancer,
rectal cancer, renal cell {kidney) cancer, retinoblasioma, rhabdomyosarcoma, salivary
gland cancer, sarcoma, Ewing sarcoma family of tumors, sarcoma, kaposi, Sézary
svndrome, skin cancer, small cell Lung cancer, small infestine cancer, soft tissue sarcoma,

sguamous cell carcinoma, stomach (gasiric) cancer, supratentorial primitive
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neuroectodermal tumors, T-cell ivmphoma, testicular cancer, throat cancer, thvmoma and
thymic carcinoma, thyroid cancer, urethral cancer, ulerine cancer, uterine sarcoma,
vaginal cancer, vulvar cancer, Waldenstrdm macroglobulinenia, Wilms turoor.

The increased concentrations of LPA and vesicles in ascites from ovarian cancer
patienis and breast cancer effussions indicate that it could be an early diaghostic marker, a
proguostic indicator or an indicator of response to therapy (Mills er o/, Nat. Rev. Cancer .,
3, 582-591, 2003; Sutphen er al., Cancer Epidemiol. Biomarkers Prev. 13, 1185-1191,
2004). LPA concentrations are consistently higher in ascites samples than in matched

plasma samples.

Respiratory and Allergic Disorders

In one aspect, LPA is a contnbulor (o the pathogenesis of respiratory diseases. In
one aspect the respiratory disease is asthma. Proinflammatory effects of LPA include
degramlation of mast cells, contraction of smooth-muscie cells and release of cytokines
from dendnitic cells. Airway smooth muscle cells, epithelial cells and hung fibroblasts all
show responses to LPA. LPA mduces the secretion of IL-8 from human bronchial
epithelial cells. IL-8 is found in increased concentrations in BAL flids from patients with
asthma, chronic obstructive lung disease, pulmonary sarcoidosis and acute respiratory
distress syndrome and -8 has been shown {0 exacerbate airway inflammation and airway
remodeling of asthmatics. LPAT, LPAZ2 and LPA3 receptors have all been shown to
contribute to the LPA-induced 1L.-8 production. Studies cloning multiple GPCRs that are
activated by LPA allowed the demonstration of the presence of mRNA for the LPA;,
LPA2 and LPAs in the lung (J.J.A. Contos, ef al., Mol Pharmacol. 58, 1188-1196, 2000).

The release of LPA from platelets activated at a site of injury and its ability to
promote fibroblast proliferation and contraction are features of LPA as a mediaior of
wound repair. In the context of airway disease, asthma is an inflammatory disease where
mappropriate airway “‘repair’’ processes lead to structural “‘remodeling” of the airway.
In asthma, the cells of the airway are subject to ongoing injury due to a variety of insulis,
including allergens, poliutants, other inhaled environmental agents, bacteria and viruses,
leading 1o the chronic inflaromation that characterizes asthma.

In one aspect, in the asthmatic mdividual, the release of normal repair mediators,
including LPA, is exaggerated or the actions of the repair mediators are inappropriately
prolonged leading to mappropriate airway remodeling. Major structural features of the
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remodeled airway observed in asthma mclude a thickened lamina reticularis (the
basement membrane-like structure just beneath the airway eptthelial cells), mereased
numbers and activation of myofibroblasts, thickening of the smooth muscle laver,
mereased numbers of mucus glands and mucus secretions, and alterations in the
connective tissue and capillary bed throughout the airway wall. In one aspect, LPA
coniributes to these siructural changes in the airway. In one aspect, LPA 1s involved in
acute airway hvperresponsiveness in asthma. The lumen of the remodelad asthmatic
atrway s narrower due 1o the thickening of the airway wall, thus decreasing airflow. In
one aspect, LPA coniributes o the long-term structural remodeling and the acuie
hyperresponsiveness of the asthmatic airwayv. In one aspect, LPA contributes to the hyper-
responsiveness that is a primary feature of acute exacerbations of asthma.

in addition to the cellular responses mediated by LPA, several of the LPA
signaling pathway components leading to these responses are relevant to asthma. EGF
receptor upregulation 1s induced by LPA and 1s also seen in asthmatic airways (M.
Amishima, ef o/, Am. J. Respir. Crit. Care Med. 157, 1907 1912, 1998). Chronic
mflamunation is a contributor to asthma, and several of the transcription factors that are
activated by LPA are known 1o be involved in inflanumation (Ediger ef al., Fur Respir J
21:759-769, 2003).

in one aspect, the fibroblast proliferation and contraction and extracellular matrix
secretion stimulated by LPA contributes to the fibroproliferative features of other airway
diseases, such as the peribronchiolar fibrosis present in chronic bronchitis, emphysema,
and interstitial hung disease. Emphysema is also associated with a mild fibrosis of the
alveolar wall, a feature which is believed to represent an atterapt to repair alveolar
damage. In another aspect, LPA plays arole in the fibrotic interstitial fung diseases and
obliterative bronchiolitis, where both collagen and myofibroblasts are increased. In
another aspect, LPA is involved in several of the various syndromes that constitute
chronic obstructive pulmonary disease.

Admirustration of LPA in vive induces airway hyper-responsiveness, itch-scratch
responses, infiltration and activation of eogsinophils and neutrophils, vascular remodeling,
and nociceptive flexor responses. LPA also induces histanmine release from mouse and rat
mast cells. In an acute allergic reaction, histamine induces various responses, such as

contraction of smooth muscle, plasma exudation, and mucus production. Plasma
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exudation is important in the airway, because the leakage and subsequent atrway-wall
edema contribute to the development of airway hyperresponsiveness. Plasma exudation
progresses to conjunctival swelling in ocular allergic disorder and nasal blockage in
allergic thinitis {Hashimoto et al., J Pharmacoel Sc1 100, 82 — 87, 2006). In one aspect,
plasma exudation induced by LPA 1s mediated by histamine release from mast cells via
one or move LPA receptors. In one aspect, the LPA receptor(s) include LP A and/or
LPAs. In one aspect, a compound of Formulag (1) - (X}, or a pharmaceutically acceptable
salt thereof, is used in the treatment of various allergic disorders in a mammal. In one
aspect, a compound of Formudas (]) - {(IX), or a pharmaceutically acceptable salt thereof,
1s used in the treatment of respiratory diseases, disorders or conditions in a maramal. In
one aspect, a compound of Formulas (I} - (1X}, or a pharmaceutically acceptable salt
thereof, 1s used in the treatment of asthma in a mammal. In one aspect, a compound of
Formuilas (I} - (IX), or a pharmaceutically acceptable salt thereof, 1s used in the treatment
of chronic asthma in a mammal.

The term “respiratory disease,” as used herein, refers to diseases affecting the
organs that are involved in breathing, such as the nose, throat, larynx, eustachian tubes,
trachea, bronchy, lungs, related muscles (e.g., diaphram and intercostals), and nerves.
Respiratory diseases include, but are not limited to, asthma, adult respiratory distress
syndrome and allergic (extrinsic} asthma, non-allergic (inirinsic) asthma, acute severe
asthma, chronic asthma, clinical asthma, nocturnal asthma, allergen-induced asthma,
aspirin-sensitive asthma, exercise-induced asthma, isocapnic hyperventilation, child-onset
asthma, adult-onset asthma, cough-variant asthma, occupational asthma, steroid-resistant
asthma, seasonal asthma, seasonal allergic rhinitis, perennial allergic thinitis, chronic
obstructive pulmonary disease, including chronic bronchitis or eraphysema, pulmonary
hypertension, interstitial lung fibrosis and/or airway inflaromation and cystic fibrosis, and
hvpoxia.

The term “asthma’ as used herein refers to any disorder of the lungs characterized
by varations in pulmonary gas flow associated with airway constriction of whatever
cause {intrinsic, extrinsic, or both; allergic or non-allergic) The term asthma may be used
with one or more adjectives {0 indicate cause.

In one aspect, presented herein is the use of a compound of Forraulas (1) - (X}, or

a pharmaceutically acceptable salt thereof, in the treatment or prevention of chronic
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obstructive pulmonary disease in a mammal comprising administering to the mammal at
least once an effective amount of at least one compound of Formulas () - X}, ora
pharmaceutically acceptable salt thereof In addition, chronic obstructive pulmonary
disease includes, but is not limited to, chronic bronchitis or emphysema, pulmonary

hvpertension, interstitial fung fibrosis and/or airway inflammation, and cystic fibrosis.

Nerveus System

The nervous sysiem is a major focus for LPA1 expression; there it is spatially and
ternporally regulated throughout brain development. Oligodendrocytes, the mvelinating
cells in the central nervous system {CNS}, express LPA) in mammals. In addition,
Schwann celis, the myelinating cells of the peripheral nervous svstem, also express LPA;,
which is involved in regulating Schwann cell survival and morphology. These
observations identity important functions for receptor-mediated LPA signaling in
neurogenesis, cell survival, and myelination.

Exposure of peripheral nervous svstem cell ines to LPA produces a rapid
retraction of their processes resulting in cell rounding, which was, in part, mediated by
polymerization of the actin cytoskeleton. In one aspect, LPA causes neuronal
degeneration under pathological conditions when the blood-brain barrier is damaged and
serurn components teak into the bramn (Moolenaar, Curr. Opin. Cell Biol. 7:203-10,
19935). Immortalized CNS neuroblast cell lines from the cerebral cortex also display
retraction responses to LPA exposure through Rho activation and actomyosin
interactions. In one aspect, LPA is associated with post-ischemic neural damage (/.
Neurochem. 61, 340, 1993, .7 Neurochem., 70.66, 1998).

In one aspect, provided is a compound of Formulas (1) - (X}, or a
pharmaceutically acceptable salt thereof, for use in the treatment or prevention of a
nervous system disorder in a mammal. The term “nervous system disorder,” as used
herein, refers to conditions that alter the structure or function of the brain, spinal cord or
peripheral nervous system, including but not limited to Alzheimer’s Disease, cerebral
edema, cerebral ischemia, siroke, multiple sclerosis, neuropathies, Parkinson’s Disease,
those found after blunt or surgical trauma (including post-surgical cognitive dysfunction
and spinal cord or brain stem injury), as well as the neurological aspects of disorders such

as degenerative disk disease and sciatica.
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In one aspect, provided is a compound of Formulas (I} - (X}, ora
pharmaceutically acceptable salt thereof, for use in the treatment or prevention of a CNS
disorder in a mammal. CNS disorders include, but are not imited to, multiple sclerosis,
Parkinson’s disease, Alzheimer’s disease, stroke, cerebral ischemia, retinal ischenua,
post-surgical cognitive dysfunction, migraine, peripheral neuropathy/neuropathic pain,

spinal cord inpury, cerebral edema and head injury.

Cardiovascular Disorders

Cardiovascular phenotypes observed alter targeted deletion of lvsophospholipid
receptors reveal important roles for lysophospholipid signaling in the development and
maturation of blood vessels, formation of atherosclerotic plaques and maintenance of
heart rate (Ishit, 1 et al. Annu. Rev. Biochem. 73, 321-354, 2004). Angiogenesis, the
formation of new capillary networks from pre~-existing vasculature, is normally invoked
m wound healing, tissue growth and myocardial angiogenesis after ischemic injury.
Peptide growth faciors (e.g. vascular endothelial growth factor (VEGF)} and
lvsophospholipids control coordinated proliferation, migration, adhesion, differentiation
and assembly of vascular endothelial cells (VECs) and surrounding vascular smooth-
muscle cells (VSMCs). In one aspect, dysregulation of the processes mediating
angiogenesis leads o atherosclerosis, hypertension, tumor growth, thewmatoid arthritis
and diabetic retinopathy (Osbomne, N. and Stainier, DY, Annu. Rev. Physiol 65, 23-43,
2003).

Downsiream signaling pathways evoked by lysophospholipid receptors include
Rac-dependent lamellipodia formation {e.g. LPA1) and Rho-dependent siress-fiber
formation {e.g. LPA1), which is important in cell magration and adhesion. Dyvsfunction of
the vascular endothelium can shift the balance from vasodilatation to vasoconstriction and
lead to hypertension and vascular remodeling, which are risk factors for atherosclerosis
(Maguire, 1.1 et al., Trends Pharmacol Sci. 26, 448-454, 2008).

LP A contributes to both the early phase (barrier dysfunction and monocyie
adhesion of the endothelium) and the late phase (platelet activation and intra-arierial
thrombus formation) of atherosclerosis, in addition (o i1s overall progression. In the early
phase, LPA from numerous sources accumulates in lesions and activates its cognate
GPCRs (LPA; and LPA3) expressed on platelets (Siess, W. Biochim. Biophys. dcta 1582,
204-215, 2002; Rother, E. ef al. Circulation 108, 741-747, 2003). This triggers platelet
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shape change and aggregation, leading to intra-arterial thrombus formation and,
potentiallv, myocardial infarction and stroke. In support of its atherogenic activity, LPA
can also be a mitogen and motogen to VSMCs and an activator of endothelial cells and

macrophages. In one aspect, mammals with cardiovascular disease benefit from LPA

Wh

receptor antagonists that prevent thrombus and neointima plague formation.

In one aspect, a compound of Formulas (I) - (IX}, or a pharmaceutically
acceptable salt thereof, is usad to treat or prevent cardiovascular disease in manmal.

The term “cardiovascular disease,” as used herein refers to diseases affecting the
heart or blood vessels or both, inchuding but not limited to: arthythnua (atrial or
10 ventricular or both); atherosclerosis and its sequelae; angina; cardiac rhythm disturbances;
myocardial ischemia; myocardial infarction; cardiac or vascular aneurysny, vasculitis,
stroke; peripheral obstructive arteriopathy of a limb, an organ, or a iissue; reperfusion
mjury following ischemia of the brain, heart or other organ or tissue; endotoxic, surgical,
or traumatic shock; hypertension, valvular heart disease, heart failure, abnormal blood
15 pressure; shock; vasoconstriction {including that associated with migraines), vascular
abnormality, inflammation, insufficiency limited to a single organ or tissue.

In one aspect, provided herein are methods for preventing or treating
vasoconstriction, atherosclerosis and its sequelae myocardial ischemia, mvocardial
infarction, aoriic aneurvsm, vasculitis and siroke comprising administering at least once
20 1o the mammal an effective amount of at least one compound of Fornudas () - (IX), or a
pharmaceutically acceptable salt thereof, or pharmaceutical composition or medicament
which includes a compound of Formulas (1} - (X}, or a pharmaceutically accepiable salt
thereof.

In one aspect, provided herein are methods for reducing cardiac reperfusion mjury

W

following myocardial ischemia and/or endotoxic shock comprising administering at least
once to the mammal an effective amount of at least one compound of Formulas (1) - (IX),
or a pharmaceutically acceptable salt thereof,

In one aspect, provided herein are methods for reducing the constriction of blood
vessels in a mammal comprising administering at least once to the mammal an effective
30 amount of at least one compound of Formulas (1) - (IX), or a pharmaceutically acceptable

salt thereof,
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In one aspect, provided herein are methods for lowering or preventing an increase
in blood pressure of a mammal comprising adouunistering at least onece to the mammal an
effective amount of at least one compound of Formulas (1) - (EX), or a pharmaceutically

acceptable salt thereof

Wh

Inflammation
LPA has been shown to regulate immunological responses by modulating
activities/functions of immume cells such as T-/B-lymphocyies and macrophages. In
activated T cells, LPA activates IL-2 production/cell proliferation through LP A1 (Gardell
10 etal, TRENDS in Molecular Medicine Vol .12 No.2 February 2006). Expression of LPA-
induced inflammatory response genes is mediated by LPA1 and LPA: (Biochem Biophys
Res Commun. 363(4y.1001-8, 2007y, In addition, LPA modulates the chemotaxis of
flaromatory cells (Biochem Biophys Res Commupn., 1993, 15:193(2), 497). The
proliferation and cytokine-secreting activity in response to LPA of imnune cells (J
1§ Imuwunol 1999, 162, 2049), platelet aggregation activity in response to LPA, acceleration
of migration activity in monocytes, activation of NF-xB in fibroblast, enhancement of
fibronectin-binding to the cell surface, and the like are known. Thus, LPA is associated
with various inflammatory/immune diseases.
In one aspect, a compound of Formulas (I) - (IX}, or a pharmaceutically
20 acceptable salt thereof, 15 used to treat or prevent inflanuuation in a manmal. In one
aspect, antagomists of LPA: and/or LPA; find use in the treatment or prevention of
mflammatory/imimune disorders in a mammal. In one aspect, the antagomst of LPAris a
compound of Fornmudas () - (IX), or a pharmaceutically acceptable salt thereof

Examples of inflammatory/immune disorders include psoriasis, rheumatoid

|\
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arthritis, vasculitis, imflammatory bowel disease, dermatitis, osteoarthriiis, asthima,
milammatory muscle disease, allergic vhinitis, vaginitis, interstitial cvstitis, scleroderma,
eczema, allogeneic or xenogeneic transplantation {organ, bone marrow, stem cells and
other celis and tissues) graft rejection, grafi-versus-host disease, lupus ervthematosus,
inflammatory disease, type I diabetes, pulmonary fibrosis, dermatomy ositis, Sjogren's

30 syndrome, thyroiditis (e.g.. Hashimoto's and autoimmune thyroiditis), myasthema gravis,
autoimmune hemolytic anemia, multiple sclerosis, cystic fibrosis, chronic relapsing

hepatitis, primary biliary cirrhosis,

allergic conjunctivitis and atopic dermatitis.
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Other Biseases, Disorders or Conditions
In accordance with one aspect, are methods for treating, preventing, reversing,

halting or slowing the progression of LPA-dependent or LPA-mediated diseases or

[

conditions once it becomes clinically evident, or ireating the symptoms associated with or
related to LPA-dependent or LPA-mediated diseases or conditions, by administening o
the mammal a compound of Formulas (8} - {IX), or a pharmaceutically acceptable salt
thereof. In certain embodiments, the subject already has a LPA-dependent or LPA-
mediated disease or condition at the time of adnunistration, or1s at risk of developing a
10 LPA-dependent or LPA-mediated disease or condition.

In certain aspects, the activity of LPA} in a mammal is directly or indirectly
modulated by the administration of {at least once} a therapeutically effective amount of at
least one compound of Formulas (1) - (01X, or a pharmaceutically acceptable salt thereof.
Such modulation includes, but is not limited to, reducing and/or inhibiting the activity of

15 LPAu In additional aspects, the activity of LPA in a maromal is divectly or indirectly
modulated, ncluding reducing and/or intubiting, by the administration of (at least once) a
therapeutically effective amount of at least one compound of Formulas (1) - (IX), or a
pharmaceutically acceptable salt thereof. Such modulation inchudes, but is not limited to,
reducing and/or inhibiting the amount and/or activity of a2 LPA receptor. In one aspect,

20 the LPA receptoris LPAL

In one aspect, LPA has a contracting action on bladder smooth muscle cell
isolated from bladder, and promotas growth of prostate-derived epithelial cell (/.

Urology, 1999 162, 1779-1784; .0 Urology, 2600, /63, 1027-1032). In another aspect,

LPA contracts the urinary {ract and prostate in vifro and increases intraurethral pressure i

vive (WO 02/062389).

|\
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In certain aspects, are methods for preventing or treating ecsinophil and/or
basophil and/or dendritic cell and/or neutrophil and/or monocyte and/or T-cell
recruitment comprising administering at least once to the mammal an effective amount of
at least one compound of Formulas (1) - (IX), or a pharmaceuntically acceptable salt

30 thereof.
Int certain aspects, are methods for the treatment of cystitis, including,

e.g.interstitial cystitis, comprising administering at least once to the mammal a
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therapeutically effective amount of at least one compound of Formulas () - (X}, or a
pharmaceutically acceptable salt thereof.
In accordance with one aspect, methods described herein include the diagnosis or

determunation of whether or not a patient is suffering from a LPA-dependent or LPA-

Wh

mediated disease or condition by administering to the subject a therapeutically effective
amount of a compound of Formulas (I} -~ (IX}, or a pharmaceutically acceptable salt
thereof, and deternmining whether or not the patient responds to the treatment,

In one aspect provided herein are compounds of Formuulas () - {(IX),
pharmaceutically acceptable salts, pharmaceutically accepiable prodrugs, and
10 pharmaceutically acceptable solvates thereof, which are antagorusts of LPA4, and are
used to treat patients suffering from one or more LPA-dependent or LPA-mediated
conditions or diseases, including, but not limited to, fung fibrosis, kidney fibrosis, liver
fibrosis, scarring, asthra, rhinitis, chronic obstructive pulmonary disease, pulmonary
hypertension, interstitial lung fibrosis, arthritis, allergy, psoriasis, inflarnmatory bowel
15 disease, adult respiratory distress syndrome, myocardial infarction, aneurvsm, stroke,
cancer, pain, proliferative disorders and inflammatory conditions. In some embodiments,
LPA-~dependent conditions or diseases include those wherein an absolute or relative
excess of LPA 1s present and/or observed.

In any of the aforementioned aspects the LPA-dependent or LPA-mediated
20 diseases or conditions include, but are not himiled {0, organ fibrosis, asthma, allergic
disorders, chronic obstructive pulmonary disease, pulmonary hypertension, lung or
pleural fibrosis, peritoneal fibrosis, arthritis, aliergy, cancer, cardiovascular disease, ult
respiratory distress svadrome, myocardial infarction, aneurvsm, stroke, and cancer,

In one aspect, a compound of Formulas (1) - (IX), or a pharmaceutically

W

acceptable salt thereof, is used to improve the corneal sensitivity decrease caused by
corneal operations such as laser-assisted in situ keratomileusis {(LASIK) or cataract
operation, corneal sensitivity decrease caused by cormneal degeneration, and dry eye
symptom caused thereby.

In one aspect, presented herein is the use of a compound of Formulas (I)- (X}, or
30 apharmaceutically acceptable sali thereof, in the treatment or prevention of ocular
nflammmation and allergic conjunctivitis, vernal keratoconjunchivitis, and papillary

conjunctivitis in a mammal comprising administering at least once to the mammal an

)
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effective amount of at feast one compound of Formulas (I) - (IX), or a pharmaceutically
acceptable salt thereof

In one aspect, presented herein is the use of a compound of Forraulas (1) - (EX), or
a pharmaceutically acceptable salt thereof, in the treatment or prevention of Sjogren
disease or inflammatory disease with dry eves in a mammal comprising administering at
least once to the mammmal an effective amount of at least one compound of Formudas (1) -
(IX), or a pharmaceutically acceptable salt thereof.

In one aspect, LPA and LPA receptors {e.g. LPA1} are involved in the
pathogenesis of osteocarthritis (Kotani ef al, Hum. Mol Gener., 2808, 17, 1790-1797). In
one aspect, presented herein is the use of a compound of Formula (), or a
pharmaceutically acceptable salt thereof, in the treatment or prevention of osteocarthritis in
a mammal comprising administering at feast once to the mammal an effective amount of
at teast one compound of Formulas (1) - (EX), or a pharmaceutically acceptable salt
thereof.

In one aspect, LPA recepiors (e.g. LPA)L. LPA3) contribute {o the pathogenesis of
theumatod arthritis (Zhao ef af, Mol Pharmacol., 2608, 73¢(2), 587-600). In one aspect,
presented herein s the use of a compound of Formulas (I} - (IX), or a pharmaceutically
acceptable salt thereof, in the treatment or prevention of rtheumatoid arthritis in a mammal
comprising administering at least once o the mammal an effective amount of at least one
compound of Formudas (1) - (EX), or a pharmaceutically acceptable salt thereof.

In one aspect, LPA receptors {e.g. LP A1) contribute to adipogenesis. {(Sumon ef af,
J Biol Chem., 2003, vol. 280, no. 15, p.14636). In one aspect, presented herein is the use
of a compound of Formulas (I} - (]X), or a pharmaceudically acceptable sali thereof, in the
promotion of adipose tissue forroation in a mammal comprising administering at least
once 1o the mammal an effective amount of at least one compound of Formulas (1) - (IX),

or a pharmaceutically acceptable salt thereof.

a. in Vitro Assays

The effectiveness of compounds of the present invention as LPAT inhibitors can
be determuned in an LPAIT functional antagonist assay as follows:

Chinese hamster ovary cells overexpressing human LPAT were plated overnight

{15,000 cells/well} in poly-D-lvsine coated 384-well microplates (Greiner bic-one,
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Cat#781946) in DMEM/F12 medium (Gibco, Cat#11039). Following overnight culture,
cells were loaded with caleium indicator dye (AAT Bioguest Inc, Cat# 34601) for 30
minutes at 37 °C. The cells were then equilibrated fo room terperature for 30 minutes
before the assay. Test compounds solubilized in DMSO were transferred to 384 well non-
binding surface plates (Coming, Cat# 3575} using the Labcyte Echo acoustic dispense
and diluted with assay buffer [ I X HBSS with calcium/magnesiuom (Gibeo Cat# 14025-
(092), 20 mM HEPES (Gibco Catff 15630-080) and 0.1% fatty acid free BSA (Sigma Cat#
AS205} to a final concentration of 0.5% DMSO. Diluted compounds were added to the
cells by FDSS86000 (Hamamatsu) at final concentrations ranging from 0.08 nM o 5 uM.
and were then incubated for 20 man at room temperature at which time LPA (Avanti Polar
Lipids Cat##857130C) was added at final concentrations of 10 nM to stimulate the cells.
The compound ICso value was defined as the concentration of test compound which
mhibited 50% of the calenmm flux induced by LPA alone. ICso values were determined by

fitting data to a 4-parameter logistic equation {GraphPad Prism, San Diego CA}.

b. In Vivo Assays
LPA Challenge with plasma histamine evaluation.

Compound is dosed orally p.o. 2 howrs to CD-1 female mice prior to the LPA
challenge. The mice are then dosed via tail vein (IV) with 0.15 mL of LPA in 0.1%BSA/
PBS (2 pg/ul). Exactly 2 muinutes following the LPA challenge, the mice are euthanized
by decapitation and the trunk blood 1s collected. These samples are collectively
centrifuged and individual 75 gl samples are frozen at -20°C until the time of the
histamine assay.

The plasma histanyine analysis was run by standard EIA (Enzyme Immunoassay}
methods. Plasma samples were thawed and diluted 1.301n 0.1% BSA in PBS. The EiA
protocol for histamine analysis as outlined by the manufacturer was followed (Histamine
EIA, Oxford Biomedical Research, EA#31).

The LPA used in the assay is formulated as follows: LPA {1-oleoyi-Z-hvdroxy-sn-
glyeero-3~-phosphate (sodium salt), 857130P, Avanti Polar Lipids) 15 prepared in
0.1%BSA/PBS for total concentration of 2 pg/ul.. 13 mg of LPA is weighed and 6.5 mL

(.19BSA added. vortexed and sonicated for ~1 hour until a clear solution is achieved.
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Y. PHARMACEUTICAL COMPOSITIONS, FORMULATIONS AND
COMBINATIONS

In some embodiments, provided is a pharmaceutical composition comprising a
therapeutically effective amount of a compound of Formulas (1) - (IX), or a
pharmaceutically acceptable salt thereof In some embodiments, the pharmaceutical
composifion also contains at least one pharmaceutically acceptable inactive ingredient.

In some embodiments, provided is a pharmaceutical composition comprising a
therapeutically effective amount of a compound of Formulas (I) - (IX), or a
pharmaceutically acceptable salt thereof, and at least one pharmaceutically acceptable
inactive ingredient. In one aspect, the pharmaceutical coraposition is formulated for
iravenous injection, subcutaneous injection, oral adminisiration, inhalation, nasal
administration, topical administration, ophthalmic administration or otic administration.
In some embodiments, the pharmaceutical composition is a tablet, a pill, a capsule, a
figuid, an inhalant, a nasal spray solution, a suppository, a suspension, a gel, a colloid, a
dispersion, a suspension, a soluiion, an emulsion, an ointment, a lotion, an eye drop or an
ear drop.

In some embodiments, the pharmaceutical composition further comprises one or
more additional therapeutically active agents selected from: corticosteroids {e.g.,
dexamethasone or fluticasone), immunosuppresants {e.g., tacrolimus & pimecrolimus),
analgesics, anti-cancer agent, anti-inflamamatories, chemokine receptor antagonists,
bronchodilators, leukotriene receptor antagonists (e.g., montelukast or zafirlukast),
eukotriene formation inhibitors, monoacylglycerol kinase inhubitors, phospholipase As
inhibitors, phospholipase Az inhibitors, and lysophospholipase D (IvsoPLEY) inhibitors,
autotaxin mhibitors, decongestants, antihistamines {e.g., loratiding), mucolytics,
anticholinergics, antitussives. expectorants, anti-infectives {¢.g.. fusidic acid, particularly
for ireatment of atopic dermatitis), anti-fungals {e.g., clotriazole, particularty for atopic
dermatitis), anti-IgE antibody therapies {e.g., omalizamab), B-2 adrenergic agomsts {e.g.,
albuterol or salmeterol), other PGID2 antagonisis acting at other receptors such as DP
antagonists, PDF4 inhibitors (e.g.. cilomiiast), drugs that modulate cviokine production,
e.g., TACE inhibitors, drugs that modudate activily of Th2 cvickines TL-4 & IL-5 (e.g.,
blocking monoclonal antibodies & soluble receptors), PPARy agonists {e.g., rosiglitazone

and pioglitazone}, 3-lipoxygenase inhibitors {e.g., 7iieuton).
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In some embodiments, the pharmaceutical composition further comprises one or
more additional anti-{ibrotic agents selected from pirferidone, nintedanib, thalidomide,
carlumab, FG-3019, fresolimumab, interferon alpha, lecithinized superoxide dismutase,
stmtuzumab, tanzisertib, tralokinumab, hu3G9, AM-152, IFN-gamma-1b, IW-001, PRM-
151, PXS-25, pentoxifyiline/N-acetyl-cysteine, pentoxifyHine/vitamin E, salbutamol
sulfate, [Sar9,Met{O2)11]-Substance P, pentoxafylline, mercaptanune bitarirate,
obeticholic acid, aramchol, GFT-3035, eicosapentaenoic acid ethy! ester, metformin,
metreieptin, muromonab-C B3, oltipraz, IMM-124-E, MK-4074, PX-102, RO-5093151.
In some embodiments, provided is a method comprising administering a compound of
Formulas (I} ~ (IX), or a pharmaceutically acceptable salt thereof, to a human with a LPA-
dependent or LPA-meadiated disease or condition. In some embodiments, the human is
already being administered one or more additional therapeutically active agents other than
a compound of Formulas (1) - (IX), or a pharmaceutically acceptable sall thereof. In some
embodiments, the method further comprises administering one or more additional
therapeutically active agenis other than a compound of Formulas (I} - {(IX}, or a
pharmaceutically acceptable salt thereof.

In some embodiments, the one or more additional therapeutically active agents
other than a compound of Formulas (§) - (X}, or a pharmaceutically acceptable salt
thereof, are selected from: corticosteroids {e.g,. dexamethasone or fluiicasone),
mumosuppresants {e.g., tacrolimus & pimecrolimus), analgesics, anti-cancer agent,
anti-mflammatories, chemokine receptor antagonists, bronchodilators, leukotriene
receptor antagonists {e.g., montelukast or zafirlukast), leukotriene formation inhubitors,
monoacylglycerol kinase inhibitors, phospholipase A1 imhibitors, phospholipase Az
inhibitors, and ivsophospholipase I3 (IysoPLD) mnhibitors, autotaxin inhibitors,
decongestants, antithistamines {e¢.g , loratidine}, mucolvtics, anticholinergics, antitussives,
expectorants, anti-infectives {e.g., fusidic acid, particularly for treatment of atopic
dermatitis), anti-fungals {e.g., clotnazole, particularly for atopic dermatitis), anti-IgE
antibody therapies (e.g , omalizumab), B-2 adrenergic agonists {e.g., albuterol or
salmeterol}, other PGD2 antagonists acting at other recepiors such as DP antagomnists,
PDE4 inhibitors {e.g., cilomilast), drugs that modulate cytokine production, e.g. TACE

inhubitors, drugs that modulate activity of Th2 cytokines HL-4 & 1L-5 (e.g., blocking

VIR
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monocional antibodies & soluble receptors), PPARy agonists {e.g., rosiglitazone and
pioglitazone), S-lipoxygenase inhubitors {2.g., zileuton).
In some embodiments, the one or more additional therapeutically active agents

other than a compound of Formulas (1} - (IX}, or a pharmaceutically acceptable salt

N

thereof, are other anti-fibrotic agents selected from pirfenidone, nintedanib, thalidomide,
carlumab, F(G-3019, fresolimumab, interferon alpha, lecithinized superoxide dismmiiase,
simtuzumab, tanzisertib, tralokinumab, hu3G9, AM-152, IFN-gamma-1b, IW-001, PRM-
151, PXS-25, pentoxifyiline/N-acetyl-cysteine, pentoxifylline/vitamin E, salbutamol
sulfate, [Sar9.Met{O2)11]-Substance P, pentoxifvlline, mercaptanune bitartrate,
10 obeticholic acid, aramchol, GFT-505, eicosapentvl ethy! ester, metformin, metreleptin,
muromonab-CD3, oltipraz, IMM-124-E, MK-4074, PX-102, RO-5093151.

In some embodiments, the one or more additional therapeutically active agents
other than a compound of Formulas (I} - (IX), or a pharmaceutically acceptable salt

thereof, are selected from ACE inhibtiors, ramipril, All antagonists, irbesartan, anti-

pns
(¥4}

arrythmics, dronedarone, PPAR@ activators, PPARY activators, pioglitazone,

rosightazone, prostanoids, endothelin receptor antagonists, elastase inhibitors, calcium

antagonists, beta blockers, diuretics, aldosterone receptor antagonists, eplerenone, remin
inhibitors, rho kinase inhibitors, soluble guanvlate cyclase (sGC) activators, sGC
sensitizers, PDE inhibitors, PDES inhibitors, NO donors, digitalis drugs, ACE/NEP

20 inhibitors, statins, bile acid reuptake inhibitors, PDGF antagonists, vasopressin
antagonists, aquaretics, NHET mhibitors, Factor Xa antagonists, Facior X1ia antagonists,
anticoagulants, anti-thrombaotics, platelet inhibitors, profibroltics, thrombin-activatable
fibrinolysis inhibitors {TAFT), PAI-1 inhibitors, coumarins, heparins, thromboxane
antagonists, serotonin antagonisis, COX inhibitors, aspirin, therapeutic antibodies,

25  GPUb/Hia antagonists, ER antagomists, SERMs, tyrosine kinase inhibitors, RAF kinase
inhibitors, p38 MAPK inhibitors, pirfenidone, multi-kinase inhibitors, nintedanib,
sorafenib.

In some embodiments, the one or more additional therapeutically active agents
other than a compound of Formulas (I} ~ (IX), or a pharmaceutically acceptable salt

30 thereof, are selected from Gremlin-1 mAb, PAI-1 mAb, Promedior (PRM-151;

recombinant human Pentraxin-2), FGF21, TGFB antagorusts, avB6 & ovp pan-
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antagonists; FAK mhibitors, TG2 inhibitors, LOXL2 inhibitors, NOX4 inhibitors,
MGAT2 mhibitors, GPR120 agomsts.

Pharmaceutical formulations described herein are administrable to a subjectin a
variety of ways by multiple adnunistration routes, including but not limited to, oral,
parenteral (¢.g., intravenous, subcutaneous, intramuscular), intranasal, buccal, topical or
transdermal administration rouies. The pharmaceutical formulations described herein
include, but are not limited 10, aqueous hquid dispersions, self-emulsifying dispersions,
solid solutions, liposomal dispersions, aerosols, solid dosage forms, powders, immediate
release formulations, controfled release formulations, fast melt formdations, tablets,
capsules, pills, delayed release formulations, extended release formulations, pulsatile
release formulations, multiparticulate formulations, and mixed immediate and controlled
release formulations.

In some embodiments, the compound of Formudas (1) - (IX), or a pharmaceutically
acceptable salt thereof, is adnunistered orally.

In some embodiments, the compound of Formulas (1} - (IX}, or a pharmaceutically
acceptable salt thereof, 1s administered topically. In such embodiments, the compound of
Formulas (I} - (IX), or a pharmaceutically acceptable salt thereof, 1s formulated into a
variety of topically administrable compositions, such as solutions, suspensions, lotions,
gels, pastes, shampoos, scrubs, rubs, smears, medicated sticks, medicated bandages,
balms, creams or ointments. Such pharmaceutical compounds can contain solubilizers,
stabilizers, tonicity enhancing agents, buffers and preservatives. In one aspect, the
compound of Formuldas (1) - (IX), or a pharmaceutically acceptable salt thereof, is
administered topieally to the skin.

In another aspect, the compound of Formulas (1) - (IX), or a pharmaceutically
acceptable salt thereof, is administered by inhalation. In one embodiment, the compound
of Formulas (I} - (IX}, or a pharmaceutically acceptable salt thereof, is admunistered by
mhalation that directly targets the pulmonary system.

In another aspect, the compound of Formulas (1) - (IX), or a pharmaceutically
acceptable salt thereof, is formulated for intranasal administration. Such formulations
include nasal sprays, nasal mists, and the like.

In another aspect, the compound of Formulas (I} - (IX}, or a pharmaceutically

acceptable salt thereof, is formulated as eve drops.

- G4 -
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In another aspect is the use of a compound of Formulas (I} - (IX) ora
pharmaceutically acceptable salt thereof, 1n the manufacture of a medicament for treating
a disease, disorder or conditions in which the activity of at least one LPA receptor
contributes to the pathology and/or symptoms of the disease or condition. In one

embodiment of this aspect, the LPA is selected from LPA;, LPAz, LPAs, LPAs, LPAsand

Wh

LPAs. In one aspect, the LPA receptor is LPAL In one aspect, the disease or condition is
any of the diseases or conditions specified herein.

In any of the aforementioned aspects are further embodiments in which: {(a} the
effective amount of the compound of Formulas (I3 - (IX), or a pharmaceutically
10 acceptable salt thereof, is systemmcally administered to the mammal; and/or (b) the
effective amount of the compound is administered orally to the mammal; and/or (¢) the
effective amount of the compound is intravenously administered to the mammal; and/or
(d) the effective amount of the compound 1s administered by halation; and/or (e} the
effective amount of the compound is administered by nasal adnunistration; or and/or (f)
15 the effective amount of the compound is admimistered by injection 1o the mammal; and/or
{g) the effective amount of the compound is administered topically 1o the mammal; and/or
(h) the effective amount of the compound is adruirustered by ophthalimic administration;
and/or (1} the effective amount of the compound is administered rectally to the mammal;
and/or (j} the effective amount is adminisiered non-svstemically or locally to the
20 mammal,

In any of the aforementioned aspects are further embodiments comprising single
administrations of the effective amount of the compound, including further embodiments
i which {1} the compound is administered once; (11} the compound 1s administered to the

mammal multiple times over the span of one day; (i) continually; or (1v) continuously.

W

In any of the aforementioned aspects are further embodiments comprising
multiple administrations of the effective amount of the compound, including further
embodiments in which (1) the compound is administered continuously or intermittently:
as in a a sigle dose; (1) the time between multiple admanistrations is every ¢ hours; (i11)
the compound is administered to the mammal every 8 hours; (iv} the compound is
30 administered to the mammal every 12 hours; {v} the compound is adminisierad to the
mammal every 24 hours. In further or altemative embodiments, the method comprses a

drug holiday. wherein the administration of the compound is temporarily suspended or
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the dose of the compound being administered is temporarily reduced; at the end of the
drug holiday, dosing of the compound is resumed. In one embodiment, the length of the
drug holiday varies from 2 days to | year.

Also provided 1s a method of inhibiting the physiological activity of LPAna

Wh

mammal comprising administering a therapeutically effective amount of a compound of
Formulas (I} - (IX) or a pharmaceutically acceptable salt thereof to the mammal in need
thereof.

In one aspect, provided is a medicament for treating a LPA-dependent or LPA-
mediated disease or condition in a mammal comprising a therapeutically effective amount
10 of a compound of Formaulas (1) - (IX), or a pharmaceutically acceptable salt thereof.

In some cases disclosed herein is the use of a compound of Formulas (I} - (IX), or
a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the
{reatment of a LP A-dependent or LPA-mediated disease or condition.

In some cases disclosed herein is the use of a compound of Formulas (I3 - (IX}, or

15 apharmaceutically acceptable salt thereof, in the treatment or prevention of a LPA-
dependent or LPA-mediated disease or condition.

In one aspect, is a method for treating or preventing a LPA-dependent or LPA-
mediated disease or condition in a manunal comprising administering a therapeutically
effective amount of a compound of Formulas (I} - (X}, or a pharmaceutically acceptable

20 salt thereof

In one aspect, LPA-dependent or LP A-mediated diseases or conditions include,
but are not limited to, fibrosis of organs or tissues, scarring, fiver diseases, dermatological
conditions, cancer, cardiovascular disease, respiratory diseases or conditions,

inflanumatory disease, gastromtestinal tract disease, renal disease, urinary tract-associated

W

disease, inflammatory disease of lower urinary tract. dvsuria, frequent urination, pancreas
disease, arterial obstruction, cerebral infarction, cerebral hemorrhage, pain, peripheral
neuropathy, and fibromyalgia,

In one aspect, the LPA-dependent or LPA-mediated disease or condition is a
respiratory disease or condition. In some embodiments, the respiratory disease or
30 condition is asthma, chronic obsiractive pulmonary disease (COPD), pulmonary fibrosis,

pulmonary arterial hypertension or acute respiratory distress syndrome.

- 96 -
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In some embodiments, the LPA-dependent or LPA-mediated disease or condition
is selected from idiopathic pulmonary fibrosis; other diffuse parenchymal lung diseases of
different etiologies including iatrogenic drug-mduced fibrosis, occupational and/or

environmental induced fibrosis, granulomatous diseases {(sarcoidosis, hypersensitivity

Wh

pneumonia), collagen vascular disease, alveolar proteinosis, langerhans cell
granulomatosis, lvmphangioleiomyomaiosis, inherited diseases (Hermansky-Pudlak
Syndrome, tuberous sclerosis, neurofibromatosis, metabolic storage disorders, familial
interstitial fung disease), radiation induced fibrosis; chronic obstructive pulmonary
disease (COPD): sclercderma; bleomycin induced pulmonary fibrosis; chronic asthma;
10 silicosis; asbestos induced pulmonary fibrosis; acute respiratory distress syndrome
{ARDS); kidney fibrosis; tubulointerstiium fibrosis; glomerular nephritis; focal
segmental glomerular sclerosis; IgA nephropathy; hypertension; Alport; gut fibrosis: liver
fibrosis, cirrhosis; alcohol induced liver fibrosis; toxic/drug induced biver fibrosis;
hemochromatosis; nonalcoholic steatohepatitis (NASH); biliary duct injwry; primary
15 biliary cirrhosis; infection induced liver {ibrosis; viral induced liver fibrosis; and
autounmune hepatitis; comeal scarring; hypertrophic scarring, Duputren disease, keloids,
cutaneous fibrosis; cutaneous scleroderma; spinal cord injury/fibrosis; myelofibrosis;
vascular restenosis; atherosclerosis; arteriosclerosis; Wegener's granulomatosis;
Pevronie's disease, chroni¢ lymphocytic leukemia, tumor metastasis, transplant organ
20 rejection, endometriosis, neonatal respiratory distress syndrome and neuropathic pain

In one aspect, the LPA-dependent or LPA-mediated disease or condition is
described herein.

In one aspect, provided is a method for the treatment or prevention of organ

fibrosis in a maromal comprising adnmunistering a therapeutically effective amount of a

W

compound of Formulas {1) - {IX) or a pharmaceutically acceptable salt thereofto a
mammal in neaed thereof

In one aspect, the organ fibrosis comprises lung fibrosis, renal fibrosis, or hepatic
fibrosis.

In one aspect, provided is a method of improving lung function in a mammal
30 comprsing administering a therapeutically effective amount of a compound of Formula
(1), or a pharmaceutically acceptable salt thereof to the mammal in need thereof. In one

aspect, the mammal has been diagnosed as having fung fibrosis.

- G7 .
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In one aspect, compounds disclosed herein are used to treat idiopathic pulmonary
fibrosis (usual interstitial puneumonia) in a mammal.
In some embodiments, compounds disclosed herein are used to treat diffuse

parenchymal interstitial lung diseases m mammal: iatrogenic drug induced,

Wh

occupational/environmental (Farmer lung), granulomatous diseases {sarcoidosis,
hypersensitivity pneumonia), collagen vascular disease (scleroderma and others), alveolar
proteinosis, langerhans cell granulonmatosis, lymphangioleiomyomatosis, Hermansky-
Pudiak Syndrome, Tuberous sclerosis, neursfibromatosis, metabolic storage disorders,
farmbial mterstitial lung disease.
10 In some embodiments, compounds disclosed herein are used fo treat post-
transplant fibrosis associated with chronic rejection in a mamunal; Bronchiolitis obliterans
for lung transplant.

In some embodiments, compounds disclosed herein are used {o treat cutaneous
fibrosis in a mammal: cutaneous scleroderma. Dupuyitren disease, keloids.
15 In one aspect, compounds disclosed herein are used to treat hepatic fibrosis with
or without cirrhosis in a mammal: toxic/drug imduced (hemochromatosis), alcoholic liver
disease, viral hepatitis (hepatitis B virus, hepatitis C virus, HCV), nonalcoholic hiver
disease (NAFLD, NASH), metabolic and auto-immune disease.

in one aspect, compounds disclosed herein are used to treat renal fibrosis in a
20 mammal: tubulointerstittum fibrosis, glomenuar sclerosis.

In any of the aforementioned aspecis nvolving the treatmoent of LPA dependent
diseases or conditions are further embodiments comprising administering at least one
additional agent in addition (o the administration of a compound having the structure of

Formulas (I} - (IX), or a pharmaceutically acceptable salt thereof. In vanous

W

embodiments, each agent is administered in any order, including simultaneously.
in any of the embodiments disclosed herein, the mammal 1s a human,
In some embodiments, compounds provided herein are administered to a haman,
In some embodiments, compounds provided herein are orally administered.
In some embodiments, compounds provided herein are used as antagonists of ai
30 least one LPA receptor. In some embodiments, compounds provided herein are used for

inhibiting the activity of at least one LP A receptor or for the treatment of a disease or

)
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condition that would benefit from mhibition of the activity of at feast one LPA receptor.
In one aspect, the LPA receptor is LPAL

In other embodiments, compounds provided herein are used for the formulation of
a medicament for the inhibition of LPA; activity.

Articles of manufacture, which include packaging material, a compound of
Formuilas (I} - (IX), or a pharmaceutically acceptable salt thereof, within the packaging
material, and a label that indicates that the compound or composition, or pharmaceutically
acceptable salt, tavtomers, pharmaceutically accepiable N-oxide, pharmaceutically active
metabolite, pharmaceutically acceptable prodrug, or pharmaceutically acceptable solvate
thereof, 1s used for inhibiting the activity of at least one LPA receptor, or for the
treatment, prevention or amelioration of one or more symptons of a disease or condition
that would benefit from inhibition of the activity of at least one LPA receptor, are

provided.

VI GENERAL SYNTHESIS INCLUBING SCHEMES

The compounds of the present invention can be prepared in a number of ways
known to one skilied in the art of organic synthesis. The compounds of the present
invention can be synthesized using the methods described below, together with synthetic
methods known 1n the art of svunthetic organic chemistry, or by vantations thereon as
appreciated by those skilled in the art. Preferred methods include, but are not limited to,
those described below. The reactions are performed in a solvent or solvent nuxture
appropriate to the reagents and materials employed and suitable for the transformations
being effected. it will be understood by those skilled in the art of orgamc synthesis that
the functionality present on the molecule should be consistent with the fransformations
proposed. This will sometimes require a judgment to modify the order of the synthetic
steps or {o select one particular process scheme over another in order (o oblain a desired
compound of the mvention.

It will also be recognized that another major consideration in the planning of any
svuthetic route in this field is the judicious choice of the protecting group used for
protection of the reactive functional groups present in the compounds described i this

mvention. An authoritative account describing the many alternatives to the trained

-9y .
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practitioner is Greene et al., {Prosective Groups in Organic Synthesis, Fourth Edition,
Wiley-Interscience (2006)).

The compounds of Formulas (1) - (IX) may be prepared by the exemplary
processas described in the following schemes and working examples, as well as relevant
published literature procedures that are used by one skilled in the art. Exemplary reagenis
and procedures for these reactions appear herein after and in the working examples.
Protection and deproteciion in the processes below may be carried out by procedures
generally known in the art (see, for example, Wuts, P.G.M., Greene s Profective Groups
in Organic Synthesis, 5th Edition, Wiley (2014)). General methods of organic synthesis
and functional group transformations are found in: Trost, B.M. et al., Eds.,
Comprehensive Organic Synthesis: Selectivity, Strategy & Lfficiency in Modern Organic
Chemistry, Pergamon Prass, New York, NY {1991}); Smith, M.B. et al., March’s
Advanced Organic Chemisiry: Reactions, Mechanisms, and Structure. Tth Edition, Wiley,
New York, NY (2013}, Katritzky, AR et al., Eds., Comprehensive Organic Functional
Group Transformations [I, 2nd Edition, Flsevier Science Inc., Tarrvtown, NY (2004);
Larock, R.C., Comprehensive Organic Transformations, 27 Edition, Wiley-VCH, New

York, NY (1999}, and references therein.

Scheme 1 describes the synthesis of carbamovloxymethyi triazole-aryloxy
cyelohexyl acids 14, A dihalo (preferably dibromo) phenyl or azine (e.g. pyridine)
derivative 1 15 coupled with an appropriately protected {e.g as a tetrahvdropyranyl ether)
propargyl alcohol 2 under Sonogashira conditions {e.g Alper, P. et al, WO 2008097428)
o give the corresponding bromo-arvl or bromo-heteroaryl protecied propargyi alcohol 3.
Thermal reaction of alkvne 3 with an alkyl azide 4 (with or without an appropriate
catalyst; Qian, Y. et al, /. Med Chem., 2012, 55 7920-7939 or Boren, B. C, etal.| J
Am. Chem. Soc., 2008, 130, 8923-8930) provides the corresponding regioisomeric
protected hydroxylmethyl- triazoles, from which the desired triazole regioisomer 5 can be
isolated. Reaction of the bromoaryi- or bromoheteroarvi-triazoles 5 with pinacol
diboronaie in the presence of an appropriate palladium catalvst (Ishivama, T. et al, J Org
Chem. 1995, 60, 7508-7510) provides the corresponding pinacol boronate 6, which 1s
then oxidized with hydrogen peroxide to give the corresponding phenol or

hydroxyheteroarene 7 (Fukumoto, S. et al, W0 2012137982}, Reaction of

- 100~
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phenol/hydroxvheteroarene 7 with a 3-hvdroxy cycloalkyi ester 8 under Mitsunobu
reaction conditions (Kumara Swamy, K. C., Chem. Rev., 20098, /69, 2551-2651) fumishes
the corresponding triazole cycloalkyl ether ester 9. Deprotection of the hydoxyinazole 9
provides the triazole alcohol 10, which is then reacted with 4-nitropheny| chloroformate
int the presence of an appropriate base io give the corresponding triazole 4-nitrophenyl
carbonate 11. The trnazole 4-nitrophenvi carbonate 11 15 then reacted with an amine 12 1n
the presence of an appropriate base to give the triazole carbamate 13, which then
undergoes ester deprotection to give the desired carbamovioxymethvliriazole-arvioxy

cycloalkyl acids 14

- 101 -
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For the specific example of analogs 14, where R = CHs (Scheme 1A}, instead of

using an alkvi azide for the cycloaddition to the protected hydroxvalkyl alkyne 3,

trimnethylisilvl azide 1s a viable replacerent reagent (Qran, Y. et al, J Med. Chem., 2012,

55, 7920-7939) that can be used under either thermal or transition-metal catalyzed

conditions (Boren, B.C. et. al., J. Am. Chem. Soc., 2008, 130, 8923-8930). Under these

conditions, the desired triazole regiotsomer 15 is obtained as the major product of the 1,3~

dipolar cycloaddition reaction, and the trimethylsilyl group is subsequently removed

under standard desilviation conditions {¢.g. BuwNF asin Qian, Y. et al, J Med Chem.,

2812, 53, 7920-7939).
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Scheme 1A,

Br Br Br

. . As Scheme 1 o OH
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N R I —R .. Buy;NF I —R - o}
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Scheme 2 deseribes an alternative synthetic route to the carbamoyviosymethyl
triazole ~aryloxy cyclohexyl acids 14. A dihalo (preferably dibromo) phenyl or azine
{¢.g pvridine)} derivative 1 is coupled with propargyl alcohol under Sonogashira
conditions (Alper, P. et al, WO 2008097428} to give the corresponding bromo-arvi or
bromo-heteroaryl propargyl alcobol 3. Thermal reaction of alkyne 3 with an alkyl azide 4
(with or without an appropriate catalyst, Qian, Y. et al, J Med. Chem., 2012, 55, 7920-
7939; Boren, B.C. et al., J Am. Chem. Soc., 2008, 130, §923-8930) provides the
corresponding regicisomeric hydroxymethyl <triazoles, from which the desired triazole
regiotsomer 18 can be isolated. Triazole alcohol 18 1s then reacted with 4-nitrophenyl
chioroformate inn the presence of an appropriate base to give the corresponding triarzole 4-
nitrophenyl carbonate 19, which is then reacted with an amine 12 in the presence of an
appropriate base to give the arylheteroaryi-tnazole carbamate 20. The bromo-
arvl/heteroary! triazole 20 1s then converted to the hydroxyaryl or hydroxy-heteroaryl
triazole 21 via the corresponding boronate using the 2 step sequence [B{pin}y/Pd-catalvsis
followed by treatment with H202} deseribed in Scheme 1. Hydroxyarvi/beteroaryl
triazole 22 1s then reacted with a 3-hydroxy cycloalkyiester 8 under Mitsunobu reaction
conditions (Kumara Swamy. K. C., Chem. Rev., 2009, 109, 2551-2651) to furnish the
corresponding triazole cvcloalkyl ether ester 13 which is then deprotected to give the

desired carbamoyloxy methyltriazole-aryloxy cyvelohexyl acids 14

-103 -
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Another alternative synithesis of carbamoyloxymethyl triazole-aryloxy cyclchexyl
actds 14 is described in Scheme 3. Reaction of an alkoxyphenyl or azine (e g pyridine}
derivative 1 with trimethyisilyl acetylene under Sonogashira conditions {Alper, P. et &l
WO 2008097428) gives the corresponding alkoxy-arvi or heteroaryl sily] acetylene 23,
which is then desilvlated under standard conditions {e.g BusNF) to give the alkyne 24.
Thermal reaction of alkyne 24 with sodium azide gives the corresponding triazole
{(Rochrig, U. et al, WO 2009127669}, which 1s then alkylated with an alkvl wodide 25
under basic conditions to give a mixture of regicisomeric alkylated triazoles, from which
the desired triazole regicisomer 26 can be isolated. Lithiation of triazole 26 (Hemandez,
M. et al, US 20120115844) followed by reaction with a formylating agent, e.g. dirsethyl
formamide, provided the tniazole aldehyde 27. Deprotection of the alkoxy group of
arene/heteroarene 27 followed by reprotection of the phenol/hvdroxy-heteroarene with a
more labile protecting group {e.g. t-butyvldimethylsilvl ether) gives the protected
arvl/heteroary! triazole aldehyde 28, which 1s then reduced by standard methods (e.g

NaBHa4) to the corresponding triazole alcohol 29. Triazole alcohol 29 is reacted with 4-
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nitropheny! chioroformate to give the corresponding triazole 4-nitrophenyi carbonate 30.
This {riazole carbonate 30 is then reacted with an amine 12 n the presence of an
appropriate base to give the corresponding tnazole carbamate, which subsequently

undergoes deprotection o provide the hydroxy arvi/hetero-aryl triazole carbamate 21.

Wh

The hydroxy aryl/heteroarvl triazole carbamate 21 then i3 subjected to a Mitsunobu
reaction with 3-hydroxy cycloalkyl ester 8 1o furnish the corresponding iriazole
cycloalkyi ether ester 13, followed by ester deprotection to give the desired carbamoyloxy

methyltriazole-arvioxy cyclohexyl acids 14.

10 Scheme 3.
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vji—i 8 o 3 /—R1 Deprotection v _ Ry
—_
o] o] of Acid o}
N /( Mitsunobu Nj;/\ J( N J(

\ O -R. i O ~R. \ [¢] ~R
\N—N\ N-Rs reaction ‘r:l—N\ N-Ra ‘N—N‘ N-T3
R, Ry R, Ry R, R4

21 13 14

A different synthetic route for the preparation of triazole carbamate acids 14 15

[y
W

described in Scheme 4. The protected hydroxyaryl/heteroaryl triazole alcohol 29 is
reacted wiih the intermediate isocyanate generated from a carboxylic acid 31 under
Curtius reaction conditions {Seiders, T. et al, WO 2011041694A2) to give the monoalkyl
NH-carbamate 32. Base-mediated reaction of NH-carbamate 32 with an appropriate alkvi

iodide 33 provides the corresponding triazole N-disubstituted carbamate, which is then
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deprotected to provide the hydroxy aryVheteroarvl triazole carbamate 21, Hydroxy
aryl/heteroaryl triazole carbamate 21 then i1s subjected (o a Mitsunobu reaction with 3-
hydroxy cycloalkylester 8 to furnish the corresponding triazole cvcloalkyl ether ester 13
followed by ester deprotection to give the desired carbamovloxy methyliriazole-arvloxy
cvclohexyl acids 14, Alternatively, the triazole monoalkyl NH-carbamate 32 is
deprotected to give the hydroxy arvl/heteroaryl triazole carbamate, which is then reacted
with 3-hydroxy cycloalkvlester & under Mitsunobu reaction conditions to provide the
triazole-arvloxy cyclohexyl ester NH-carbamate 34. Intermediate NH-carbamate 34 13
then alkylated with alkyl 1odide 33 under basic conditions; subsequent ester deprotection

fumishes the desired carbamovioxy methyitnazole-aryloxy cvclohexyl acids 14,

Scheme 4.
PG .
ot o PG OH
.R 1) Base/Ryl 33
27N HO,C™, 7N ¢ PA
[} _ 11 - 11
Curtius o .
N; N oH Rearrangement N; A O/”\ R 2) Deprotection N, X
N-N, N-N, N N-N,
R2 Rz RZ
32 21

(From Scheme 3) 29

O o /O”W]/O\PGz OQ”' oH
HO . "'n/ “PG, o o]

I —TR i N —R
(o] Yo 1 Deprotection Y.
(o} o]
Mitsunobu N N
- W O R W o] -R
reaction N-N_ !‘l 3 N-N, N :
R, Ry R, Ry
13 14

If racemic hydroxy-cyclohexyl ester used, then chiral separation of 2 enantiomers of final
product possible
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Alternatively:

(from above)
32

1) Deprotection

.

2) Mitsunobu
reaction

N-Rs

NG
HOY 11/ O\PGZ
8 o

PCT/US2017/038216

1) Base/Ryl
- . 27
i
A
2) Deprotection o
N
o -R:
N-N N~
R, Rs
14

An alternative synthesis of carbamoyloxy methyliriazole-aryloxy cvclohexyl acids

14 from the protected hydroxyalkyltriazole cycloalkyl ether ester 9 is described in

[

Scheme 5. Selective deprotection of the alcohol of 9 followed by s reaction with the

isocvanate generated from the Curtius rearrangement of an alkyl carboxylic acid 31

provides the triazole NH monoalkyl carbamate 34. The triazole NH-carbamate 34 is then

alkvlated with alkyl 1odide 33 ander basic conditions, followed by ester deprotection to

give the desired carbamoyloxy methyltriazole-arvioxy cvclohesyt acids 14,

10
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Scheme 3.

OPG

Br Br OH
Br .
/ 77 1) NaN3, Cul Z7N ¢ 1) (Bpin), TS
%\_R 2 ¢ / 2)Ryl 25 Y g™ Pd catalyst \ AR
\ i
Sodium 2)
Sonogashira || ascorbate N O'PG1 H,0 NS o’P(31
X Coupling N-N o N-N
X=Br, | H,0, heat - B
o,PG1 R2 Rz
Y,Z=N,C 3 5
1 7
/O O.
.o Q v e
HO" :,n/ PG, 1) Deprotection of N [o]
8 o alcohol %, R,
Y F
j:A 2) Curti ng 7
Mitsunobu urtius A
reaction 0-PCi Rearrangement N‘l:l—N OJ(N'R:'.
R ‘Rz "
9 HO.C™ ¢ 44 34

OQ on
1) Base/R4l 33 )\

/_
2) Deprotection

of Acid N SN
N,

N

Scheme 6 decribes the synthesis of carbamoyloxy methyliriazole-arvioxy o-F
cyvclohexyl acids 42, Diels-Alder reaction of diene 358 and ethvl 2-fluorcacrylate 36 under
thermal conditions {e.g. procedure of Kotikyan et al., Bulletin of the Academy of Sciences
of the USSR, Division of Chemical Science {Engl.). 1971, 20, 292} gives the 0-F
cvclohexyl ester 37. Hyvdrolysis of ester 37 under basic condition provides acid 38.
Todolactonization {e.g. Nolsee, J. M. I. et al., Fur. J Crg Chem., 2014, 3051-3065) of the
olefin with the carboxylic acid of 38 gives iodolactone 39, Deiodination under radical
condition {e.g. AIBN/ (TMS)SiH, ref. Chatgilialoglu, C. et al., Molecules, 2012, /7, 527-
555y affords lactone 48. Openning of lactone 48 via acidic condition {e.g. AcCl mn (PrOH)
gives the o-F cyclohexyl aster 41. The carbamoyloxy methyltriazole-aryioxy o-F
cyclohexyl acids 42 are synthesized from the o-F cyclohexyl ester 41 following the

general svothetic procedure described 1in Schemes 1 or 2.

Schere 6.
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Z FTHJ\O/\
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36
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(TMS),SiH
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iProH E
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\O)\O

4

(o]
F
O)‘\ 0/\ base

Scheme 1 or 2
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I 0 °
N
39
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N

?@L

N’R3

Scheme 7 decribes the synthesis of carbamoyloxy methyltriazole-arvioxy

cyclohexvl acids 44. Addition of an alkyl organometallic reagent (e.g RisLi or RisMgX)

5 to aldehyde 28 gives triazole alcohol 43, The carbamoyloxy methylinazole-aryloxy

cyclohexvl acids 44 can then be synthesized from triazole alcohol 4

general synthetic procedure described in Scheme 3.

Scheme 7.

PG;
O/
77
” Rq Scheme 3
Y- F —_—
Ri3
N \
\\ OH
N—N\
43
R

Ry;= alkyl group

i3 following the

‘, OH
i T
(0]
Z/\
e
N
N/% //(
\ n—Fs

N—N

R2 R4

44

Scheme 8 describes the synthesis of carbamoyloxy methyltriazole-aryioxy

cyclohexvl amides 45, tetrazoles 47 and acyl sulfonamide 48, Treatment of acid 14 with

AcCl followed by armmonia gives primary amde 435, Dehydration of primary amade 43

PG
O/ !
AGN
1 R1
Y A
0
N N
\ H
N—N
28 R2
10
i3

with Burgess reagent (Talibi, P. et al |

e-FRON Encyclopedia of Reagents for Organic

Synthesis, published online 15 Sept. 2008, DOL 10.1002/047084289X rm095m.pub2)
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furnishes nitrile 46. Cycloaddition of azide to nitrile 46 affords the tetrazole 47. Ina
stmilar manner 1o the preparation of ammdes 45, acvl sulfonamides 48 can be synthesized
by the reaction of carboxylic acid 14 with methyi sulfonanude using standard coupling

agents (e.g EDC/DMAP).

Scheme

PCT/US2017/038216

o O Burgess N
2" g, AcCINH, 27 reagent 27\ NaN; 27N N-g
YA — Y A R - R4 — J gk
N /;Z A\ 7 9 0
W T 07N -Rs N, 0~ N\-Rs N N
N-N, ) N-N N N-N O N R N 07 *n-Rs
R, R, R, R, R, &, N NR y
" 45 46 247
HzN\ ~
//\\o H
oy Nagr
0 &
coupling agents 27X o 0O
e.g. EDCIDMAP 1 Jr,
Y
o]
NTR
(o} -R
N-N N~
R, Ry
48

Scheme 9 describes the synthesis of carbamoyloxyethv! triazole-arvioxy
cyclohexvl acids 53. The protected alcohol intermediate 9 1s deprotecied to the
corresponding alcohol, which is then oxidized 1o the corresponding aldehyde {e.g. Dess-
Martin periodimane or Swern oxidation) which is then subjected to an olefination reaction
{e.g. Witting or Peterson olefination reaction) which provides the terminal olefin 49.
Hydroboration of olefin 49 at the terminal carbon (e g. with 9-BBN}, followed by
osidative workup, provides the corresponding triazole ethyl alcohol 50, Triazole ethyl
alcohol 30 is reacted with 4-nitrophenyl chloroformate in the presence of an appropriate
base to give the corresponding triazole 4-nitropheny! carbonate 51. The triazole 4-
nitropheny! carbonate 31 s then reacted with an amine 12 in the presence of an
appropriate base to give the friazole carbamate 52, which then undergoes ester

deprotection to give the desired carbamovioxvethyitriazole-aryloxy cycloalkyl acids 53.

Scheme 9.
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0] R,
—
N“ N OH Base
N-N,
Ry
50
/Ow, OH
QS
Deprotection 27
1] R
—_— - N
of Acid
N o
N-N, T R
R, (¢}
53

Scheme 10 describes the svnthesis of carbamoyloxypropyl triazole-aryioxy

cyclohexvl acids 58 The protected alcohol intermediate 9 1s deprotecied to the

5 corresponding alcohol, then is oxidized to the corresponding aldehyde which is then

subjected to olefination conditions {eg Wittig reaction with a reagent with an

appropriately protected alcohol such as 2-(benzyloxy} ethylidene} as shown} which

provides olefin 54 as a mixture of cis/trans isomers. Hydrogenation of the olefin,

followed by deprotection of the alcohol {e.g. using hydrogenolysis with Hz), provides the

10

corresponding triazole alcohol 55 The triazole alcohol 55 is reacted with 4-nitrophenyl

chisroformate in the presence of an appropriate base fo give the corresponding triazole 4-

nitropheny! carbonate 36, The triazole 4-nitrophenyvl carbonate 56 is then reacied with an

amine 12 i the presence of an appropriate base to give the trazole carbamate 57, which

then undergoes ester deprotection to give the desired carbamoyloxypropyliniazole-aryloxy

Yk
Wh

Scheme 10.

cycloalkyl acids 58.
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Abbreviations as used herein, are defined as follows: "1 x" for once, "2 x" for
twice, "3 x" for thrice, " °C" for degrees Celsius, "eq” for equivalent or equivalents, "g"
5 for gram or grams, "mg" for malligram or malligrams, "L" for liter or hters, "mL" {or
mulliliter or ralliliters, "ul" for microliter or microliters, "N" for normal, "M" for molar,
"mmol” for millimole or muillimoles, "min" for minute or minutes, "h" for hour or hours,
“ri" for room temperature, "RT" for retention time, “RBF” for round bottom flask, "atm”
for atmosphere, "psi” for pounds per square inch, "conc.” for concentrate, “RCM™ for
10 ring-closing metathesis, "sat" or "sat'd " for saturated, “SFC” for supercritical fluid
chromatography "MW" for molecular weight, "mp" for melting point, "ee" for
enantiomeric excess, "MS" or "Mass Spec" for mass spectromeiry, "EST" for electrospray
ionization mass spectroscopy, "HR" for high resolution, "HRMS" for high resolution

mass spectrometry, "LCMS" for ligquid chromatography mass spectrometry, "HPLC" for

[
W

high pressure liquid chromatography, "RP HPLC" for reverse phase HPLC, "TLC" or
“fic" for thin layer chromatography, "NMR" for nuclear maguoetic resonance
spectroscopy, "n(e" for nuclear Overhauser effect spectroscopy, "'H" for proton, "3" for
delta, "s" for singlet, "d" for doublet, "t for triplet, "q" for quartet, "m" for multiplet, "br"
for broad, "Hz" for hertz, and "ot", "B", vy, "R", "8", "E", and "Z" are stereochemical

20 designations familiar to one skilled in the art.

Me methyl
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Pr

i-Pr

Bu

i-Bu

-Bu

Ph

Bn

Boc or BOC
BooO
AcOH or HOAc
Al

AIBN

BBr;

BCls

BEMP

BOP reagent

Burgess reagent
CBz

DOM or CHaClz
CHsON or ACN
CDCls

CHCI3

mCPBA or m-CPBA

Ca2COs
Cu{QAchk
Cy:NMe
DBU
DCE
DEA

ethyl
propyl
1sopropyl
butvi
isobutvl
fert-butyl
phenyl
benzyl

tert-butyloxycarbonyl

di~fers-buty! dicarbonate

acetic acid

aluminum trichloride

Azobis-isobutyronitrile

boron tribromide

boron trichloride

PCT/US2017/038216

2-tert-butvlimino-2-diethylamino-1,3-dimethylperhy dro-1,3,2-

diazaphosphorine

benzotriazol-1-vioxytiis{dimethylaninojphosphonium

hexafluorophosphate

I~-methoxy -N-triethylammomosulfony l-methanimidaie

carbobenzyloxy
dichloromethane

acetonitrile

deutero~chloroform

chioroform

meta-chloroperbenzoic acid

cesium carbonaie

copper (11 acetate
N-cyelohexyi-N-methyicyclohexanamine
1.8-diazabicvelolS 4. 0lundec-7-ene

1,2 dichloroethane

diethylamine
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Dess-Mariin
DIC or DIPCDH
DIEA, DIPEA or
Hunig's base
DMAP

DME

DMF

DMSO

cDNA

Bppp

DuPhos

EDC

EDCI

EDTA

{5 8)-EtDuPhosRh(l}

EtN or TEA
EtOAc

EO

EiOH

GMF
Grubbs I

HCI
HATU

HEPES

Hex

HOBt or HOBT
Hon

BX

H2804

PCT/US2017/038216

1.1, I-tris{acetyloxy }-1,1-dihy dro-1,2-benziodoxol-3-(1 Hj-one
diisopropylcarbodumide

disopropylethylamine

4-dimethylaminopyridine

1,2-dumethoxvethane

dimethyl formamide

dimethyl sulfoxide

complementary DNA
{(B)-(+)-1.2-is{diphenylphosphino)propane
(+3-1,2-b1s{(28,58)-2,5-diethyiphospholano)benzene
N-(3-dimthylaminopropy}-N -ethyicarbodiimide
N-(3-dimthylaminopropy -V -ethvlcarboditmide hydrochloride
ethylenediaminetetraacetic acid
(+3-1,2-bis{{28,55)-2,5-digthylphospholanc)benzene(1,5-
cyclooctadiengyrhodium(l) trifluoromethanesulfonaie
triethylamine

ethy! acetate

diethyl ether

ethanol

glass microfiber filter

(1,3-bis(2.4,6-trimethy Iphenyl)-2-imidazolidinylidene}dichloro
(phenyimethylene}(inveyclohexyiphosphinejruthenium
hvdrochlonc acid

O-(7-azabenzotriazol-1-y1)-N N N’ N'-tetramethviuronium
hexafluorophosphate
4-(2-hydroxvethypiperaxine-1-ethanesulfonic acid
I-hydroxybenzotriazole

hyvdrogen peroxide

2-1odoxybenzoic acid

sulfuric acid
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Jones reagent
Ko COs
KoHPO4
KOAc

KsPOy

LAH

LG

LiOH

MeOH
MgSO4
MsOH or MSA
Wal’l

NaH

NaH{CGs
Na:C0s
NaOH

MNaxs O3
MNarSOu

NH;

NH4{l
MNH4OH
NH4HCOr
NMM

OT1f
Pd:(dba)s
Pd(CAch
Pd/C
Pd{dppHiCl2
PhsPCly

PG

PCT/US2017/038216

Cr(3s in aqueous 2804, 2 M solution
potassium carbonate

potassium phosphate dibasic (potassium hydrogen phosphate)
potassium acetate

potassium phosphaie tribasic

fithium aluminem hydride

leaving group

lithium hydroxide

methanol

magnesium sulfate

methylsulfonic acid/methanesulfonic acid
sodivm chloride

sodiom hydride

sodium bicarbonate

soditim carbonate

sodivm hydroxide

sodium sulfite

sodium suifate

N-bromosuccinimide
N-chlorosuccimimide

ammonia

ammonium chioride

ammoniuom hydroxide

ammonium formate
N-methyimorpholine

{riflate or triftugromethanesulfonate
iris{dibenzylideneacetone)dipalladiom{(0)
palladium(i{) acetate

palladium on carbon

[ 1,1 -bis{diphenyiphosphino)-ferrocene|dichloropaliadium(Il)
triphenylphosphine dichlonde

protecting group
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POCH
PPTS

i-PrOH or IPA

PSs

RT orri
SEM-(1
8102

SnCh
TBAF
TBAI

TFA

THF

THP
TMSCHN2
TMSCH2N;

PCT/US2017/038216

phosphorus oxychloride

pyridinium p~toluenesulfonate
isopropanc

Polystyrene

room temperature

2-{irimethy silybethoxymethyl chloride
stfica oxide

tin{f} chloride
fra~n-butylammoniom fluonde
tetra~n-butyvlaromorsum 1odide
trifluoroacetic acid

{etrahvdrofuran

{etrahydropyran
Trimethyisilyldiazomethane
Trimethvisilyimethyl azide

propane phosphonic acid avhydride
tris (hvdroxymethvh aminomethane

p-toluenesuifonic acid
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Vi, EXAMPLES

The following Examples are offered as illustrative, as a partial scope and
particular embodiments of the invention and are not meant to be limiting of the scope of
the invention. Abbreviations and chemical symbols have their usual and customary
meanings unless otherwise indicated. Unless otherwise indicated, the compounds
described herein have been prepared, isolated and characterized using the schemes and
other methods disclosed herein or may be prepared using the same.

As appropriate, reactions were conducted under an atmosphere of dry nitrogen {or
argon). For anhydrous reactions, DRISOLV® solvents from EM were emploved. For
other reactions, reagent grade or HPLC grade solvents were utilized. Unless otherwise

stated, all commercially obtained reagents were used as received.

HPLC/MS and preparatorv/analytical HPLC methods employed in characterization or
purification of examples

NMR (nuclear magnetic resonance) spectra were typically obtained on Bruker or
JEOL 400 MHz and 500 MH7 instruments in the indicated solvenis. All chemical shifts
are reported 1 ppm from tetramethylsilane with the solvent resonance as the internal
standard. 'HNMR spectral data are typically reported as follows: chemical shift,
multiplicity (s = singlet, br s = broad singlet, d = doublet, dd = doublet of doublets, t =
triplet, g = quartel, sep = septet, m = multiplet, app = apparent), coupling constants (Hz),
and mtegration.

In the examples where 'H NMR spectra were collected in ds-DMSO, a water-
suppression sequence s often utilized. This sequence effectively suppresses the water
signal and any proton peaks in the same region usually between 3.30-3.65 ppro which will
affect the overall proton integration.

The term HPLC refers to a Shimadzu high performance liquid chromatography

mstrument with one of following methods:

HPLC-1. Sunfire C18 colunn (4.6 » 150 mm} 3.5 pm, gradient from 10 to 100% B: A for
2 mun, then 3 mun hold at 100% B.

Mobile phase A: 0.05% TFA in water: CH3CN (95:5)

Mobile phase B: 0.05% TFA in CHzCN water (95:5)
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TFA Buffer pH = 2.5; Flow rate; 1 mL/ min; Wavelength: 254 nm, 220 nm,

HPLC-2: XBridge Pheny] (4.6 x 150 mm) 3.5 pm, gradient from 10 to 100% B:A for 12
min, then 3 min hold at 100% B.

Mobile phase A: 0.05% TFA in water:CH3CN {95:5)

Mobile phase B: 0.05% TFA in CHaCN:water (95:5}

TFA Buffer pH = 2.5; Flow rate: 1 mL/ min; Wavelength: 254 nm, 220 nm.

HPLC-3: Churalpak AD-H, 4.6 x 250 mum, 5 um.
Mobile Phase: 30% EtOH-heptane (1:13/ 70% CO:
Flow rate = 40 mL/nun, 100 Bar, 35 °C; Wavelength: 220 nm

HPLC-4: Waters Acquity UPLC BEH C18, 2.1 x 50 mm, 1.7-um particles;

Mobile Phase A: 5:95 CHaC N water with 10 mM NHuO A

Mobile Phase B: 95:5 CH3CN water with 10 mM NH4OAc;

Temperature: 50 °C; Gradient: 0-100% B over 3 min, then a 0.75-min hold at 100% B;

Flow: 1.11 mEL/min; Detection: UV at 220 nm.

HPLC-5: Waters Acquity UPLC BEH C18, 2.1 x 50 mm, 1.7-um particles;
Mobile Phase A: 5:95 CH3C N water with 0.1% TFA;

Mobile Phase B: 95:5 CHzCNowater with 0.1% TFA;

Temperature: 50 °C; Gradient: 0-100% B over 3 mun, then a 0.75-min hold at 100%

B: Flow: 1.11 mi/nun; Detection: UV at 220 nm.

Intermediate 1 (E)-cis-isopropy! 1-flucro-3-hvdroxycyclohexanecarboxylate

Intermediate 1A {(X)-ethvl I-fluorocyclohex-3-enecarboxylate
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A mixture of 20% buta-1,3-diene in toluene (13.8 mL, 41.1 mmol} and ethyi 2-
fluorcacrylate (3.07 mL, 27.4 mmol) was heated at 120 °C in a sealed tube for 7 days.
The reaction was cooled 1o 1t and concentrated in vacuo. The residue was
chromatographed (80 g Si02) with EtQAc/Hexane {continuous gradient from 0% to 10%
EtGAc over 20 min) o give Intermediate 1A {(3.80 g, 22.1 mmol, 80 % vield) as a clear
oil. 'H NMR (500 MHz, CDC1:) 8 5.79 (ddd, /=9.9, 4.7, 2.2 Hz, 1H), 5.64 - 5.58 (m, 1H),
426 (g, 4=7.2Hz, 2H), 2.73 - 2.57 {m, 1H}, 2.45 - 2.23 (m, 2H), 2.20 - 1.91 {m, 3H), 1.32

(1, J=7.2 Hz, 3H), PF NMR (471 MHz, CDCl3) 8 -162.69 (s, 1F).

Intermediate 18 {(1)-1-fluorocyclohex-3-ene carboxylic acid

F
O*OH

A moixture of Intermediate 1A (3.80 g, 22.1 munol) and ag. LiOH (85.2 mL of a
2.0 M solution, 110 mmol) in THF (50 mL} was stirred at rt for 18 h. The reaction was
acidified to pH = 2 with conc. HCI {9.19 ml., 110 mmol}, and then extracted with EtGAc
(3 x 25 mL). The combined organic exiracts were washed with water and concentrated in
vacuo to give intermediate 1B (3.0 g, 20.8 mmaol, 94 % vield) as a light vellowish oil. 'H
NMR (500 MHz, CDCl:) 8 5.81 (ddd, J=9.8, 4.6, 2.1 Hz, 1H), 5.66 - 5.58 (m, 1H). 2.76 -
2.59 (m, 1H). 2.49 - 2.37 (m, 1H), 2.35 - 2.23 (m, 1H). 2.22 - 1.92 (m, 3H); I°F NMR
(471 MHz, CDCL3) 8 -163.02 (s, 1F).

Intermediate 1C (4)-1-fluoro-d-iodo-6-oxabicyclof3.2 1]octan-7-one

O
0

uE

™

To a nuxture of Intermediate 1B (3.0 g, 20 & mmol} in water (20 mi} was added
NaHCOs (5.25 g, 62.4 mmol} portionwise and the mixture was stirred until it became
homogeneous. An aq. Iz solution (prepared by dissolving 1z (3.81 g, 22.0 mmol} and KI
(20.7 g. 125 romol) in 20 mb water) was added and the reaction was stirred overnight at rt
in the dark. Water (100 mL) was then added and the mixture was extracted with DCM (3
x 25 mbL), washed with 10% ag. Na:8205 (20 mL x 2} and water, dried (MgS0O4) and
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concentrated in vacuo. The residual crude otl was chromatographed (80 g 5102} with
EtOAc/Hexane (continuous gradient from 0% to 50% EiOAC over 20 min) to give
Intermediate 1C (3.53 g, 13.1 mumol, 62.8 % yield) as a white solid. 'H NMR {500 MHz,
CDCI) 8 4.89 (dt, J=6.5, 3.5 Hz, 1H), 4.44 (q, J=4.6 Hz, 1H), 3.08 (dd. J=11.6, 1 9 Hz,

5 1H), 275 (1ddd, J=11.3,6.5, 3.3, 1.1 Hz, 1H), 2.50 - 2.38 (m. 1), 2.34 - 2.17 (m, 2H),
201 -1.99 (m. 1H): PCNMR (126 MHz, CDCI 8 172.2, 172.0. 93.6, 91.9, 78.4, 78.3,
39.2,39.0,29.7,29.6, 28.4, 28.2, 20.2; "F NMR (471 MHz, CDCl3) 8 -167.97 (s, 1F)

Intermediate 1D (£}-1-fluoro-G-oxabicvelo]3.2.1 octan-7-one

O
)

.|IF

To asolution of intermediate 1€ (350 mg, 1.30 mmol) and AIBN (21 mg, 0.130
mmol} in benzene (S mL) was added tris(tnimethyisilyDsilane {0.60 mk., 1.94 mmol)
portionwise over 10 min at 60 °C. The reaction was stirred at 70 °C for 2 h, cooled to 1t
and then concentrated i vacuo. The residue was dissolved in EtOAc, washed with sat. ag.

15 WHaCl, dried (MgS0O4) and concentrated in vacuo. The crude oil was chromatographed
(12 g S102) with EtOAc/Hexane {continuous gradient from 0% to 30% EtOAc over 10
min) to give Intermediate 1D (124 mg, 0.860 mmol, 66.4 % yield) as a white solid. °F
NMR (471 MHz, CDCl3) 8 -167.01 (s, 1F); "H NMR (500 MHz, CDCl3) 8 4.98 - 4.81
(m, 1H), 2.75 (dtdd, J=15.9, 6.8.3.3, 1.7 Hz. 1H). 224 - 1.89 (m, SH), 1.82 - 1.65 (m.

20 1H), 1.60 - 1.46 {m. 1H); BC NMR (126 MHz, CDCl3) 8 173.2, 173.0, 93.9. 92.3, 75.6,
75.5,42.0,41.9,31.3.31.1. 267, 17.7, 17.6

Intermediaie 1

Acetyl chlonde (0.061 mL, 0.860 mmol) was added portionwise to 1sopropanot (3

[\
(9

mb} at 0 °C and then stirred at 1t for 30 min. Intermediate 1D (124 mg, 0.860 mmol} was
added and the reaction was stirred overnight at rt, then was concenirated in vacuo. The
residual crude oil was chromatographed (4 g S102) with EtOAc/Hexane (confinuous
gradient from 0% to 50% EiOAc over 10 min} to give Intermediate 1 (140 rog, 0.685
mmol, 80 % vield) as a clear oil. 'H NMR (500 MHz, CDCl3) 8 5.08 {spt, /=6.3 Hz, 1H),
30 39106 J=10.9. 4.4 Hz, 1H), 2.68 (br. s.. 1H), 2.28 (dddt. J=13 5, 9.0, 4.6, 2.1 Hz, 1H),
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2.06 - 1.98 (m, 1H), 1.96 - 1.87 (m, 1H), 1.82 - 1.62 {m, 4H), 1.37 - 1.22 {(m, 7H), °F
NMR (471 MHz, CDCl3) § -162.93 (s, 1F); BC NMR (126 MHz, CDCl) 8 170.9,
170.77,957.94.2, 693,661,407, 40.5,339,31.6,31.4, 215, 191

Intermediate 2 isopropyl (3R)}-3-hydroxycyclohexane-1-carboxylate-1-d

o Pk

Intermediate 2A 1sopropy! (18, 3R)-3-((tert-buty ldimethyisilyjoxy yevclohexane-1-

O J\

To asolution of (18, 3R}-1sopropyl 3-hvdroxycvelohexanecarboxylate (0.5 g, 2.68

carboxvlate

mmol) and immidazole (0.238 g, 3.49 mmol) in DCM (4 mL) was added tert-
butvichlorodimethylsilane (0.486 g, 3.22 mmol) in DCM (1 mL} dropwise over 5 min,
stirred at rt overnight. The reaction was diluted with Etz0 (20 mL). The mixture was
washed with brine (10 mL}; the while agueous phase was separated and the organic phase
was washed with water (10 mL), dried over Na:SOu4 and concentrated in vacuo. The crude
oil was chromatographed (80 g 510z} using a gradient of EtOAc¢/Hexane (0% 1o 20% over
15 min) to give (18, 3R sopropy] 3-({tert-

butyldimethvistlylyoxy ey clohexanecarboxylate (0.60 g, 1.897 mumol, 70.7 % vield) as a
clear oil. 'H NMR (500 MHz. CDCI:) 8 5.08 - 4.95 (m, 1H), 3.65 - 3.51 (m, 1H). 2.40 -
2.21 (m, 1H), 2.09 (d, J=12.7 Hz. 1H). 1.94 - 1.76 (m, 3H), 1.50 - 1.35 (m, 1H). 1.34 -
1.17 (m, SH). 0.91 (s, 9H). 0.13 - 0.05 (m, 6H)

Intermediate 2B isopropyl (18,3R)-3-((tert-butyldimethylsilyDoxy Yoy clohexane-1-

o)
D J\
TBSO\O)‘\O
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A sohution of LDA {(1.664 mil, 3.33 mmol)} was added under Ar to a solution of
mtermediate 2A (0.5 g, 1.66 mmol} in THF (6.66 mbL} at -787 and the resultant mixture
was stirred for 60 nmun. Then D20 (0.90 mL, 42.9 mimol) was added and the reaction was
allowed to warm to rt. Saturated ag. NHsCl (3 mL) was added and the solution was
allowed to warm to rt. The reaction mixture was extracted with EtOAc (10 mL), and the
combined organic exiracts were washed with ag. HCI {10 mL of a 2 M solution),
saturated ag. NaHCOs and then brine. The organic laver was dried over MgSQu, filiered,
then concentrated iz vacuo 1o give an o1l as the crude product (used in the next siep
without further purification) (15,3R-isopropy! 3~{{terl-
butyldimethylsilyloxy ey clohexanecarboxylate {0.50 g, 1.66 mmol). LCMS, [M+H]T =

302.1.

Intermediate 2

To asolution of intermediate 2B (0.53 g, 1.758 mymol) in THF (3 mL) was added
BwNF (3.52 mL of a 1 M solution, 3.52 mmol} at rt and stirred overnight. The reaction
was then quenched with 1.5 M aq. potassium phosphate (10 mL) and exiracted with
EtOAc (10 mL). The organic extract was concentrated i vacuo and chromatographed
{24 g S10., continuous gradient from 0 to 100% EtOAc/Hexanes over 30 mun, then at
100% EtOQAc for 10 min) to give intermediate 2 (0.17 g, 0.908 mmol, 51.6 % vield). ‘H

NMR (500 MHz, CDCl) § 5.02 (dt, J=12.6, 6.2 Hz, 1H), 4.11 (t, J=4.3 Hz, 1H), 1.84 (4,

J=4.1 Hz, 3H), 1.77 - 1.68 (m, TH), 1.65 - 1.49 (m, SH), 1.24 (d, J=6.3 Hz, 6H).

Example 1
(15,38 3-3-({6-(5-{{{cvclopentyl{methyilcarbamoyiioxy ymethvl}-1-methyl-1H-1.2 3~

triazol-4-y)-2-methylpyndin-3-yioxy jcy clohexane- 1-carboxylic acid

S °
N .~
(o]
Sl 0
A\ N
N—N
\ /
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1A 3-bromo-2-methy-6-(3-{{tetrahydro-2H-pyran-2-vlyoxy}prop-1-yn-1-vi}pyridine
Br

X
N .~

THPO

To asolution of 2,53-dibromo-6-methyl-pyridine (5 g, 21 11 mmoly and 2-(prop-2-
yi-1-yvioxy) tetrahydro-2H-pyran {(4.44 g, 31.7 mmol) in MeCN (42.2 mL) was added
EtsN (8.83 mL, 63.3 mmol}. The sohution was degassed under Nz, then trans-dichlorobis
{(triphenyiphosphine) palladiurm (IF) chloride (0.74 g, 1.06 mwool} and Cul (0.20 g, 1.06
mmol} were added. The reaction was stirred at 1t for 14 h, after which the reaction
mixture was filtered through a Celite® plug and the plug was washed with EtOAc (2 X 10
ml.}. The filirate was concentrated i vacuo and the residue was chromatographed (5102
continuous gradient from 0% to 100% EtOAc in Hexanes for 20 min) to give the title
compound as a white solid (6.0 g, 20.3 mmol, 96 % vield). '"H NMR (400 MHz, CDCl3) &
8.65 (d, J=2.0 Hz, 1H). 7.80 (dd, /=8.3, 2.3 Hz, 1H), 7.35 (dd, J=8.4. 0.4 Hz, 1H), 4.91 (¢.
J=3.3 Hz, 1H), 4.61 - 4.45 (m, 2H), 3.98 - 3.81 (m, 1H), 3.66 - 3.44 (m, 1H}. 1.92- 1.73
(m. 2H), 1.72 - 1.52 (m, 2H). LCMS, [M+H]T = 298.0.

1B 3-bromo-2-methyl-6-{ 1 -methyi-5-{{{tetrahy dro-2H-pyran-2-yDoxy ymethy!)-1H-1,2,.3-

triazol-4-y1ipyridine

N
N—N
\

OTHP

A solution of 1A (6.0 g, 20.3 mmol) in toluene (20 mb) and TMSCHN3 (7.85 g,
60.8 mmol} was heated at 90 °C under Ar for 13 h, then was cooled to rt. Volatiles were
removed 7 vacue and the residue was dissolved in THF (20 mL). To the muxture was
added TBAF (20.3 mL of a 1 M solution in THF, 20.3 nwnol} at 0 °C. After stivring for

10 min, the reaction was complete as determined by analytical HPLC. Volatiles were
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removed 7 vacuo and the residue was chromatographed {S102, continuous gradient from
(9% to 100% EtOAc in hexanes over 20 min) to give the tithe compound (2.1 g, 29 %
yield) as a white solid. 'H NMR (400MHz, CHLOROFORM-d) & 7.85 (d, /=8.4 Hz,
TH). 7.13 (d, J=8.4 Hz, 1H), 6.03 (br. s, 1H), 5.39 - 5.23 (m. 4H), 4.81 - 4.76 (m, 1H),

5 417 (s.3H). 3.91 (ddd, J=11.3, 7.9, 3.3 Hz, 1H), 3.65 - 3.48 (m. 1H), 2.54 (s. 3H), 1.88 -
1.68 {m, 2H), 1.56 (br. s, 2H)

Alternatively, 1B can be synthesized by the following procedure:
To astred solution of 1A (4.0 g, 13.5 mumol) in DMF (45 mbL) under N2 was

10 added NaN3 (2.63 ¢, 40.5 mmol}). The reaction mixture was stirred at 90 °C for 36 h, then
was cooled to rt and filtered through Celite®. To the filtrate was added KoC03 (3.73 g,
27.0 mmol} and the reaction mixture was stirred at rt for 10 mun. CHsl (1.27 mb, 20.3
mmol) was added dropwise and the reaction mixture was stirred at rf for 16 h, then was
diluted with water (150 mL) and extracted with FtOAc {2 x 100 mL). The combined

15 organic extracts were dried (Nax8Oq), filtered and concentrated in vacuo. The residual
mixture of products (the 2 MN-methyi triazole regioisomers) were separated by flash
chromatography (40 g Redisep” 8i02 colurnn, eluting with 21 % EtOAc in hexanes). The
desired regioisomer product, title compound 1B, was isolated as a white solid (1.0 g,
219%). LC-MS, [M+21" = 355.2. 'H NMR (400 MHz, CDCl:) & ppm 8.64 (d, .J=2.0 Hz,

20 1H), 8.10 (d, J=8.0 Hz, 1H), 7.83 - 7.92 {m, 1H), 5.27 (s, 2H), 4.68 - 4.77 (m, 1H), 4.17
(s, 3H), 3.80 - 3.90 (m, 1H), 3.49 - 3.57 (m, 1H), 1.67 - 1.80 (m. 2H), 1.56 - 1.62 (m, 2H),
1.49 - 1.55 (m, 2H).

1C Z-methyi-6-(1-methy1-5-({(tetrahy dro-2H-pyran-2-vDoxy ymethy 13- 1H-1,2, 3-triazol -4-

25 vhpyndin-3-ol
OH
| A
N -~
N Nothe
N—-N

To a degassed solution (sparged with Ar 3X of 1B (213 mg, 0.60 mimol),

4,444 55 5 5-octamethyi-2.2'-hi(1,3,2-dioxaborolane (230 mg, 0.91 mmol} and KOAc
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(178 mg, 1.81 mmol} in THF was added Pd{dppD{Clz (22 mg, 0.03 mmol). The reaction
mixture was heated in a sealed tube at 80 °C for 16 h, then was cooled to rt and
partiioned between water and EtOAc. The aqueous laver was extracted with EtOAc (3 X
20 mL}. The combined organic exiracts were washed with brine, dried (MgS804), filtered
and concentrated in vacuo. The crade boronate product was carried on to the next step
without further purification. To a solution of the crude product, 2-(1-methyi-5-
{{(tetrahydro-2H-pyran-2-y1joxy ymethyi}-1H-1,2,3-triazol-4-vi)-5-{4,4,5, 5-tetramethyl-
1.3,2-dioxaborolan-2-vDpyridine (241 mg, 0.603 mmol) in E1OAc (2 mL) was added
HOn (0.19 mL of a 30% aqueous solution, 6.0 mumol}. The reaction mixture was stirred at
1t for 1h, then was cooled 1o 0 °C and quenched by slowly adding sat. ag. Na28:03. The
aqueocus layer was extracted with EtOAc (3 X 20 o). The combined organic extracts
were washed with brine, dried (MgS04), filtered and concentrated in vacuo. The residue
was chromatographed (8102, continuous gradient from 0% to 100% EtOAc in Hexanes,
20 min} to give the title compound (150 mg, 86%) as as a white solid. 'H NMR (400M
Hz, CDCE) & 8.27 (d. J=2.6 Hz, 1H), 8.06 (d. J=8.6 Hz, 1H), 7.29 - 7.21 (m. 1H). 533
(s, 1H), 5.28 (d, /=2.4 Hz, 2H), 4.76 (s, 1H), 4.18 (s, 3H), 3.90 (s, 1H), 3.63 - 3.48 (m,

1H), 1.72 (s, 2H), 1.65 - 1.51 (m. 2H). LCMS, [M+H] = 2012,

1D isopropyl {18,38)-3-{(2-methyl-6-(1-methyl-5-({(tetrahy dro-2H-pyran-2-~

vhoxyymethyl}-1H-1,2,3-tnazol-4-vhpyridin-3-yhoxy ey clohexane-1-carboxylate

To asolution of 1C (1.18 g, 4.06 mmol} and (18, 3R)-1sopropyvl 3-hydroxy
cyclohexanecarboxylate (synthesized according to the procedure described in
US2007/0197788A1, 1.51 g, 8.13 mmol) in toluene (81 mL) was added BuwsP (3.17 mlL,
12.2 vamol).  To this stirred mixture was added (E)-diazene-1,2-diyibis(piperidin-i-~
vimethanone} (3.08 g 12.2 mumol) portionwise, and the reaction mixture was heated at 50
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°C for 120 mun, then was cooled to 1t. At this point an LC-MS of the reaction mixture
showed the presence of the desired product. The muxiure was filtered and the filtrate was
concentrated i vacuo. The residue was chromatographed (5102, continuous gradient from
0% to 100% FtOAc in Hexanes, 20 min} {o give the title compound (1.20 ¢, 2.62 mmol,
64.4 % vield) as a white foam. 'H NMR (400 MHz, CDCL) & 7.95 (d, J=8.6 Hz. 1H),
722 (d, J=8.6 Hz, 1H), 5.45 - 5.24 (m, 2H). 5.04 (dt. J=12.5. 6.3 Hz, 1H). 4.83 - 4.64 (m,
2H), 4.16 (s, 3H), 3.91 (ddd. J=11.2, 7.9, 3.1 Hz, 1H}. 3.64 - 3.48 (m, 1H), 2.93 - 2.71 (m,
1H), 2.52 (5, 3H), 2.23 - 1.45 (m. 14H), 1.26 {dd, J=6.4, 2.0 Hz, 6H).

1E. isopropyl (18,38)-3-({6-(5-thvdroxymethyl}-1-methyi-1 H-1 2, 3-triazol-4-v1)-2-

methylpyridin-3-yhoxy jevelohexane-1-carboxylate

W OH

To asolution of 113 (1.7 g, 3.71 mmol) in MeOH (37 mbL) added pvndinium p-
toluenesulfonate (0.932 g, 3.71 mmol} The reaction mixture was heated to 60°C for Zh,
then was cooled to 1t, diluted with water and sat. ag. NaHCOs, then extracted with Ei0QAc
(3 X 10 mL}. The combined organic extracts were concentrated in vacuo and
chromatographed (8102 continuous gradient from 0% 1o 100% EtOAc in Hexanes, 20
min} to give the title compound as a white foam {1.36 g, 3.63 mnol, 98 % yield). 'H
NMR (400 MHz. CDCL:) 8 8.01 (d, J=8.6 Hz, 1H), 7.46 (4. J=5.1 Hz, 1H), 7.27 - 7.15
(. TH). 4.96 (dt, J=12.5, 6.3 Hz, 1H). 4.74 (s, 2H). 4.66 - 4.59 (m, 1H), 4.00 (s, 3H),
2.80 - 2.64 (m. 1H). 2.46 (5. 3H), 2.07 - 1.50 (m, 8H), 1.18 (dd, J=6.4, 2.2 Hz. 6H).

1F. isopropy! {15,38)-3-((Z-methyl-6-(1 -methy-5-({{({4-
nitrophenoxy jcarbonvboxy ymethy1}- 1H-1.2, 3-trazol-4-yDpyridin-3-vloxy)cyclohexane-

1-carboxylate
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[
(i

To asolution of 1E (1.36 g, 3.63 mmol) and 4-nitrophenvl chioroformate (2.20 g,
10.9 mmoi} in DCM (36.3 mL) was added pyridine (1.47 mL, 18.2 mmol). The reaction
mixture was stirred at vt for 2 h. LCMS showed the desired product at this point. The
mixture was filtered and the filtrate was concentrated /7 vacuo. The residue was
chromatographed (Si0:, continuous gradient from 0% to 100% EtQAc in Hexanes, 20
min) to afford the title compound as a white solid (1.66 g, 3.08 mmol, 85% vield). 'H
NMR (400 MHz, CDCL) 8 §.30 (d, J=9.2 Hz, 1H), 8.03 (d, /=8.4 Hz, 1H), 7.41 (4.
J=9.2 Hz, 2H), 7.25(d, J=8.6 Hz, 1H), 6.07 (s, 2H)}, 5.05 (quin, J~6.2 Hz, 1H}, 472 {br.
s, 1TH}, 422 (s, 3H), 291 - 2.73 (m, 1HD), 2.52 (3, 3H), 2.21 - 1.61 {m, 9H), 1.27 (dd,
J=63, 1.9 Hz oH).

LG wsopropyl (15,38)-3-((6-(5-({{cy clopenty l{methyycarbamoyDoxy ymethyi}-T-methyl-

IH-1.2,3~tnazol-4-y)-2-methylpyvridin-3-vhoxy yev clohexane- | -carboxylate

To asolution of 1F (5 g, 9 wmmol) and DIPEA (1.5 pL, 9 pmmol) m THF (0.5
mbL} was added N-methyicvclopentanamine (1 mg, 9 pmmol). The reaction mixture was
stirred at rt overnight, after which LC-MS showed the desired product. Volatiles were
removed 7 vacuo and the residue was dissolved m EtQOAc and washed with ag. 1N NaOH

{5 x 10 mL) until the yvellow color had disappeared. The organic layer was concentrated

- 127 -



10

20

25

WO 2017/223016 PCT/US2017/038216

in vacuo. The residue was used for the next step without purification. LCMS, [M+H]" =

514.4.

Example 1

To astirred solution of 1G (4.6 mg, 9 umol) in THF (0.5 mL}, MeOH (0.1 mL)
and water (0.1 mL) at rt was added aq LiOH HzO (0.023 mL of a 2.0 M solution, 0.045
nmmol}. The reaction nuxture was stitred at 50 °C for 2h, after which LC-MS showed that
all starting material had been consumed. The muxture was acidified to pH =~1 by
dropwise addition of 1M aq. HCl. The mixture was extracted with EtOAc 3 x 15 mL};
the combined organic extracis were concentrated /1 vacuo. The residue was purified by
preparative HPLC (PHENOMENEX®, Axia Sy C18 30x100 ram column; detection at
220 nm; tlow rate=40 mL/min; continuous gradient from 0% B to 100%B over 10 mun+2
min hold time at 100% B, where A=90:10:0.1 HoO:MeOH.TF A and B=90:10:0.1
MeOH:H20:TFA) {to give the title compound as an oil (3.2 mg, 75%). LCMS, [M+H}t =
472.3. "THNMR (500 MHz, DMSO-ds) 6 7 84 (d, /=82 Hz, 1H), 7.49 (d, /=8.5 Hz, 1),
564 (br. 5., 2H), 479 (br. s, 1H), 410 (s, 3H), 2.66 (br. s, 41}, 2.42 {s, 3H}, 2.10 - 1 31
(m, 17H}. hLPAL ICs0=24 uM. Acute in vivo histamine assay in CD-1 mice 1 -97%

histamine at a 3 mg/kg dose of Example 1.

Example 2
(18,38)-3-((6-(5-({{cvclopentyl(methvDcarbamovDoxy Ymethy -1 -methyl-1H-1,2.3-

triazol-4-yhpyvridin-3-yhoxy)cyclohexane-1-carboxylic acid

0
NN
N-N N
\ /

2A. 3-(3-bromopyridin-2-yprop-2-vn-1-of
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Br

\ 7

HO

To a solution of 3,6-dibromopyridine (25.0 g, 100 mwmol}) and prop-2-yn-1-ol
(8.70 mL, 149 mmol) in MeCUN (141 mL) was added EtzN (33.2 mL, 240 mmol). The
solution was degassed under Ar (sparged with Ar 3X), after which trans-
dichlorobis(iriphenlvphosphine} palladium (1) chloride {2.96 g, 4.22 mmol) and Cul
(0.804 g, 422 mmol} were added. The reaction was stirred al rt under Ar for 14 h; the
mixture was filtered through a Celite® plug, which was washed with EtGAc (3 X 50 L),
The combined filtrates were concentrated in vacuo. The residue was chromatographed
(8102, continuous gradient from 0% to 100% EtOAc in Hexanes, 20 min} to give the title
compound as a white solid (16.6 g, 74 % vield). 'H NMR (400 MHz, CD3;0D) 8 8.60 (d,
J=22 Hz. 1H). 7.99 (dd, J=8.4, 2.2 Hz, 1H), 7.4 (d, /=84 Hz, 1H). 4.41 (s, 2HD)

2B (4-(5-bromopyridin-2-yi)-1-methvi-1H-1,2, 3-triazol-5-yimethanol
Br
| X
N .~
N“ AN
N—N\

OH

To a degassed (sparged with Ar 3X) solution of 2A (1.9 g, 8.40 nmiol) in dioxane
{42.0 mL) was added chloro(pentamethylcyclopentadienyi)bis (iriphenyl-phosphine)
ruthenium (IF} (0.402 g, 8.504 mimol). The maxture was degassed 3 times under Ar again
and TMSCH:2N3 (1.87 mi., 12.6 mmol) was added. The reaction was stirred at 50 °C for
15 h under Ar, then cooled to 11 and concentrated iz vacuo. The oily residue was
dissolved in THF {90 mL} and cooled t0 0 °C. TBAF (840 mL of 2 1.0 M solution in
THF; 5.40 mmol) was added and the reaction was stirred at 0 °C {or 10 min, after which
solid NaHCOs (4 g) was added. The reaction maxture was stirred for 30 nun at 1t and then
filtered. The filtrate was concentrated in vacuo. The residue was chromatographed (8310

continuous gradient from 0% to 100% EtQAc in Hexanes, 20 min} to give the tille
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compound (1.30 g, 4.59 mmol, 102 % vield) as a white solid. 'H NMR (500 MHz,
CDCl3) & 8.49 (dd, /=2.3, 0.7 Hz, 1H), 8.08 {dd, J=8.5, 0.6 Hz, 1H), 7.83 (dd, /=8.5,2.2
Hz, 1H), 6.16 {t, /=69 Hz, 1H), 4.68 (d, J=6.9 Hz, 2H), 3.95 {5, 3H).

5 2C (4-(5-bromopvridin-2-vH-1-methyi-1H-1.2, 3-triazol-3~-ymethyl (4-nitrophenyl)

carbonate

To asolution of 2B (1.22 g, 431 mmol) in CH2Ch (50 mL) was added pyridine
{(1.74 mL, 21.55 mmol) and 4-nitrophenyl chloroformate {1.74 g, 8.62 ramol). The
10 reaction was stirred at 1t for 1h, then was concentrated in vacuo. The residual solid was
triturated with CHzCl and filiered to give the pure title compound. The filirate was
concentrated in vacue and the residue was chromatographed (Si02; continuous gradient
from 0% to 100% E1OAc in DCM, 20 min); this purified material was combined with the
previously triturated compound {6 give the {itle compound as a white solid {1.66 g, 86%).

15 LCMS, [M+H]T = 434.1.

20, (4-(5-bromopyridin-2-v1}-1-methyl-1H-1,2 3-triazol-5-y methyl

cyclopentyli{methylycarbamate

Br
| AN
N~
(o)
N oA L)

W N
N—-N

\ /

20 To asolution of 2C (140 mg, .31 mmol} in THF (6.2 mL) was added iPNEt

(109 pul, 0.62 mmol) and 1-cvclobutyl-N-methylmethanamine (31 mg, 0.31 mmol). The
reaction was stirred at rt for 2h, then was concentrated in vacuo. The residue was

chromatographed (510z; continuous gradient from 0% to 100% EtOAc in Hexanes, 20

- 130~



16

20

25

WO 2017/223016 PCT/US2017/038216

min) to give the title compound as a white solid (100 mg, 78%). 'H NMR (400 MHz,
CDCE) 8 8.66 (dd, J=2.4, 0.7 Hz, 1H), 8.11 {dd, J=8.6, 0.7 Hz, 1H), 7.89 (dd, J=8.6, 2.4
Hz, 1H), 5.74 (s, 2H), 4.15 (s, 3H), 2.88 - 2.59 (m, 3H). 1.87 - 1 38 (m, 9H)

2E. (4-(5-Hydroxypyridin-2-y1)- 1 -methyl-1H-1,2,3~trazol-S-vhmethyl
{cyclobwylmethy ¥ methvicarbamate

OH

(o)
N OJ(N/O
N—N\ |
To a degassed (sparged with Ar 3X) solution of 2D (151 mg, 3.70 mmol},
4,44 4555 5-pctamethyl-2.2'-bi(1,3,2-dioxaborolane} (1.41 g, 5.55 mmol)}, and
potassium acetate (1.45 g, 14.8 mmol) in THF (25 mL) was added Pd(dppDHCl2 (0.271 g,
0.370 romol} and the reaction was heated at 60 °C overnight under Ar, then cooled to 1t
Water (10 mL) was added and the mixture was extracted with EtOAc (2 X 20 mL), The
combined organic extracts were washed with water (10 mb) and brne (10 mL), dried
{MgS04) and concentrated in vacuo. The residual crude boronate product was dissolved
m EtOAc (15 mL) and Hz0:2 (1.62 mL of a 30% ag. solution, 18.5 mmol) was carefully
added portionwise at 0°C. The reaction was allowed to warm to vt and stirred at 1t for 1h,
then was cooled 0°C and quenched with sai. ag. NaxS20: (20 mL) and exiracted with
EtOAc (3 x 20 mL) The combined organic exiracts were washed with water (20 mL)
and brine (20 mbL}, dnied (MgSQu} and concentrated in vacuo. The residue was
chromatographed (8i0z; continuous gradient from (0% {o 100% EtQAc in Hexanes, 20
min} to give the title compound as a white solid (962 mg, 75%). 'H NMR (400 MHz,
CD:0D) 8 8.22 (dd, /=3.0, 0.6 Hz, 1H), 7.87 (dd. J/=8.6, 0.7 Hz, 1H). 7.30 (dd, /=8.7,
3.0 Hz, 1H), 5.68 (s, 2H), 4.19 (s, 3H), 2.76 (br. s., 3H), 1.92 - 1.43 {m. 8H). LCMS,

[M+H]T =1332.3.

LG 1sopropyl (18,38)-3-((6-(5-({{cyclopentyimethyDearbamoyboxy ymethy1)-1 ~-methyl-

1H-1,2 3-triazol-4-yhpyridin-3-yhoxy ey clohexane-1-carboxylate
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O’O”"(n)/ OY

X

0
N
NN )
N-N
\ /

To asolution of 2E (962mg, 2.79 mmol}, (18,3R)-isopropyl 3-hydroxy-

cyclohexanecarboxvlate (934 mg, 5.01 mmol), and BusP (1.74 ml, 6.96 mmol} i toluene

mmol). The reaction was heated at 50 °C for 7h, then was cooled to rt. The mixture was
diluted with CHzCh (20mL) and filtered through Celite®, which was washed with
additional CHoClh (3 x 20mL). The combined filtrates were concentrated in vacuo, and
the residue was chromatographed (810z; continuous gradient from 0% to 100% EtOAcin
Hexanes, 20 min) to give the title compound as a white solid (786 mg, 55%). IH NMR
{400 MHz, CDCI3) 8 8.33 (d, .J=2.6 Hz. 1H). 8.12 (d, J=8.6 Hz, 1H), 7.34 (dd, J=8.8. 2.9
Hz, 1H). 5.78 (s, 2H), 5.05 (dt. J=12.5, 6.3 Hz, 1H). 4.77 - 4.66 (m, 1H), 4.16 (s, 3H),
2,95 -2.64 (m, 4H), 2.12 - 2.08 (m. 1H), 2.03 - 1.87 (m, 4H), 1.82 - 1.41 (m, 12H), 1.29 -

1.19 (m, 6H). LOMS, [M+H|" = 500.4.

Example 2

To asolution of 2F {786 mg, 1.53 mmol) in THF (3 mL) and MeOH (3 mL)
added aq. LiOH (3.06 mL of a 2N solution, 6.12 mmol). The reaction mixture was stirred
at rt overnight, after which the pH was adjusted to ~5 and water (10 mL) was added. The
mixture was extracted with EtOAc (3 x 30 mL}, washed with water (30 mL} and brine (30
mb}, dried (MgSO4) and concentrated in vacuo. The resulting solid was dissolved in 3
mb of F1OAc and allowed to stand overmight to give the title compound as a white
crystalline solid (600 mg. 83%). LCMS, [M+HTT = 4582, 'H NMR (500 MHz, CD:CN)
§ 8.34(d, J=2.5 Hz. 1H), 8.08 - 8.00 (m, 1H), 7.45 (dd, J=8.8, 2.8 Hz. 1H). 5.66 (5. 2H).
4.88 - 473 (m. TH). 4.11 (s, 3H), 2.87 - 2.77 (m, 1H), 2.72 (br. 5., 3H), 2.10 - 2.01 (m,

- 132 -



WO 2017/223016 PCT/US2017/038216

1H), 1.92 - 1.80 (m, 3H), 1.79 - 1.57 (m, 9H), 1.56 - 1.43 (m, 4H} HPLC-1. RT =799
min, purity = 100%; HPLC-2: RT = 7.81 mun, purity = 100%. hLPAT 1Cso= 19 oM.

Example 3
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1,2,3-triazol-4-ypyridin-3-yDoxv ey clohexane- 1 -carboxylic acid

o
0 i

o)
N L
N—N\ 0 /N/\/A

3A. Isopropy! (18,38)-3-((6-(1-methyl-5-({{({4-nitrophenoxy ycarbony hoxy ymethy )~ 1H-
1,2,3-triazol-4-yDpyridin-3-yloxy jcyclohexane- 1 -carboxylate

10

The title compound was prepared by the same svnthetic sequence as for Example
1F, except that 2, 5-dibromo-pyridine was used as starting material instead of 2,5-

15 dibromo-6-methyl-pyridine. 'H NMR (400 MHz, CDCls) 8 8.43 - 8.25 (m, 3H), 8.23 -
810 {m, 1Hy, 747 - 731 (m, 3H), 6.11- 5.77 (m, 2H), 5.20 - 4 95 (m, 1H)}, 479 - 4.63 (m,
1H), 4.31 - 4.19 (m, 3H), 2.92-2.71 (m, 1H), 2.12 - 1.54 (m, 8H), 1.35 - 1.20 (m, 6H).
LOMS, |M+H]+ = 540.2.

20
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/////

IH-1.2 3-trazol-4-yhpyridin-3-vyoxy Yevclohexane-~1~carboxylate

O’O ”'E/OY

| AN
N .~
z
N
\I:l—N 0 N/\/A
\ H
5 To a solution of Example 3A (10 mg, 9.3 umol) and (PPr2NEL (6.5 ul, 0.037

mmol) in THF (0.5 mL} was added 2-cyclopropy! ethanamine (0.8 mg, 9.3 umol}. The
reaction mixture was stirred at rt overnight, then was concentrated in vacuo. The residus
was chromatographed (S102; continuous gradient from 0% to 100% EtOAc m Hexanes,
20 mun} to give the title compound as a white solid (& mg, 0%} LCMS, [M+H]+ =

10 486.4.

3B, isopropyl (18,38)-3-((6-(5-({({(2-cy clopropylethyh(methy Dearbarovhoxy ymethvl)-1 -

methyl-1H-1,2,3-tnazol-4-yDpyridin-3-yljoxy jcyclohexane- 1 -carboxylate

[
W

To asolution of 3A (50 mg, 0.103 mmol) and Mel (0.129 mL, 0.257 mmol) in
DMF {0.5 mb) was added NaH (10 mg of a 40% suspension in oil, 0.25 mmol). The
reaction was stirred at rt for 1h. then was quenched with water (5 mL) and extracted with
FtOAc (3 x 10 mL). The combined organic exiracts were washed with water (10 mi}
and brine (10 mL), dried (MgS04} and concentrated in vacuo to give the crude product,
20 which was used in the next step without further purification. LCMS, [M+H}+ = 3500.4.

Example 3
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To astirred solution of 3B (5 mg, 10 umoly in THF (1.5 mL}, MaOH {0.10 mL)
and water {0.15 mL} at 1t was added ag. LiOH (0.015 mL of a 2 M solution, 0.030 mmol).
The reaciion mixture was stirred at 50 °C for 1 h, then was cooled to ri. The nuxture was
acidified to pH 2.3 by dropwise addition of 1M aq. HCL, then was concentrated in vacuo.
5 The residue was purified by preparative HPLC (PHENOMENEX®, Axia 5u C18 30x100
mm colurn; detection at 220 nmy flow rate=40 mL/min, continuous gradient from 0% B
10 100%B over 10 nmun+2 nun hold time at 100% B, where A=90:10:0.1 HoO:MeOH:TFA
and B=90:10:0.1 MeOH.H0:TFA) {1o give the title compound as an oil (4.2 mg, 92%:.
IH NMR (500 MHz, DMSO-8¢) 8 8.13 (br. s., 1H), 7.78 (d. J=8.2 Hz, 1H), 7.33 (d, J=6.4
10 Hz 1H), 548 - 530 (m, 2H}, 4.57 (br. 5., 1H), 3.49 (br. 5., 3H), 3.09 - 2.88 (im, 2H), 2.56
(d, /=16.8 Hz, 4H), 2.46 (br. s., 1H), 1.80 - 1.53 (m, 5HD, 1.51 - 1.25 (m, 5H), 1.20 - 0.93
(m, 4H). LCMS, [M+H]+ = 458 4. HPLC-4: RT = 1.42 min, purity = 100%. hLPAT ICso
=19 nM.

15 Example4
(racy-trans-3-(4-(5-({{ cvclopentyl{methylcarbamoyhoxy ymethy - l-methyl-1H-1,2.3-

triazof-4-yhphenoxy ey clohexane-1-carboxylic acid

I, o
0 i

4 A Methyl 4-(4-bromophenyl}-1/4-1,2,3-triazole-5-carboxylate
Br

N~ X~ CO;Me
1\

20 N-NH
To astirred solution of 4-bromobenzaldehyde (1.0 g, 5.40 mmol), methyl 2-
cyanocacetate (0.536 g, 5.40 mmol) and EGNHCE(2.23 g, 16.2 mmol) in DMF (20 mbL)

under Nz was added NalNs; (1.12 g, 17.3 mmol} and the reaction mixture was stirred at 70
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°C for 16 h, then was cooled to rt. The reaction mixture was slowly poured into water
{100 mL) and extracted with EtOAc (2 x S0 mL). The combined organic layer was
washed with brine (100 mL), dried (Naz804), filtered and concentrated i vacuo. The

crude product was chromatographed (12 g Redisep® $i0; column, eluting with 40%

5 EtOAc in n-hexanes) to afford the title compound (¢.24 g, 16%) as a vellow solid. LOCMS,
(MHHTT = 284.0. 'H NMR (400 MHz, DMSO-ds) § ppm 15.91 (br. s, 1H), 7.75 - 7.85
{m, 4H), 3.82 {m, 3H},
48 Methyl 4-(4-bromopheny)-1-methyi-1H-1,2,3-triazole-3-carboxylate
Br
N N COzMe
N—N
10 \

To a stirred solution of 4A (250 mg, 0.886 mmol) in MeCN (5 mL) was added
K2COs5 (122 mg, 0.886 mmol) and the reaction nuixture was allowed to stir at 1t for 30
min. CHsI (0.06 mL, 0.886 mmol) was added and the reaction was stirred at rt under No
for 16 h. The reaction nuxture was diluted with water, extracted with EtQAc (3 x 15 mb).
1§ The combined organic extracts were dried (NazS04), filtered and concentrated in vacuo,
The residue was chromatographed (12 g Redisep® SiC2 column, eluting with 30% EtOAc
in n-hexanes) to afford the title compound (200 mg, 70%) as an off white solid. 'H NMR
and LCMS showed the presence of a 3:1 ratio of a mixture of triazole regicisomers (with
the title compound the as major 1somer), which was carried onto the next step without

20 further purification. LC-MS, [M+H]" = 296.0 .

4C (4-(4-Bromophenyl}-1-methvl-1H-1,2 3-triazol-5-yvDmethanol
Br
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To asolution of mixture of 4B (250 mg, 0.844 mumol) in THF (10 mL} under
nitrogen was added dropwise LIAIH (0.93 mL of a 1M solution in THF, 0.93 mmol) at 0
°C and the reaction nmuxture was allowed to stir at 0 °C for 1h. The reaction was slowly
quenched with water (0.5 mbL) and aq. NaOH (0.5 ml of a 10% solution). The reaction
muxture was diluted with water (30 mL} and extracted with EtOAc {2 x 20 mL)} The
combined organic exiracts were washed with brine (25 mL), dried (Na2804), filiered and
concentrated in vacuo. The residue was chromatographed (12 g Redisep® $i0: column,
eluting with 55 %6 EtOAc in n-hexanes) to afford the title compound (60 mg, 26%:} as an
off~white solid. The two regicisomers were separated by preparative HPLC {(Colunm:
Symretry C8 (300 X19ymm 5 ywm; M.Phase A: 0.1% HCO:2H n water; M. Phase B:
MeON, flow rate: 17.0 mL/min; time(min}/%B: /45, 35/60;}. The desired triazole N-
methyl regioisomer 4C was isolated as white solid {60 mg 26%) and structurally
identified by proton NMR NOE studies on the N-methyl group. LC-MS, {[M+H]" =
270.0. *H NMR (300 MHz, DMSO-d6) 8 ppm 7.80 - 7.60 (m, 4H), 5.59 (1. J = 6.0 Hz,
1H) 4.66 (d,J =3 Hz, 2H), 4.08 (s, 3H).

45 (4-(4-Bromopheny - 1-methyl-14-1,2, 3-triazol-5-y Dimethyl cvclopentylcarbamate
Br

Lo
N\\ N OJJ\N

N—-N H
\

To a stirred solution of cyclopentanecarboxylic acid (63.9 mg, 0.559 mmol) and
4C {150 mg, 0.559 mmol) in toluene (4 mL) were added EGN (0.10 mL, 0.84 mmol) and
PhoPONz (0.2 mi., 6.671 mmol), and the resultant solution was stirred at 110 °C for 2¢h
under N2. The reaction mixture was cooled to rt, volatiles were removed in vacuo and the
crude product was chromatographed (12 g Redisep® Si(: column, eluting with 38%
EtOAc in n-hexanes) to afford the title compound {150 mg, 71%;) as an off white solid.
LC-MS, [M+H]* = 379.0. 'H NMR (400 MHz, CDCls) § ppm 7.66 (d. J = 8.8 Hz, 2H),
7.60(d, J=8.8 Hz, ZH}, 524 (s, 2ZH}, 418 (s, 3H}, 3.90 - 4.00 (m, 1H), 2.02 - 1.90 {m,
2H}, 1.50 - 1.80 (m, 3H}, 1.30 - 1.50 {m, 4H)
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4E (4-{4-Bromopheny}-1-methyl-1/4-12 3-triazol-5-y1ymethyl
cyclopentyl{methyljcarbamate
Br

To astirred solution of 41 (200 mg, 0.527 mmol) and DMF (4 ml) was added
5 NaH (19 mg of a 60% suspension in mineral otl, 0.79 mmol) portionwise at O °C and the

reaction was stirred at 0 °C for 30 min. Iodomethane (0.049 mL, 0.79 mmol} was added at
0 °C and the reaction was allowed to warm to rt and stirred at rt for th. The reaction
mixture was slowly quenched with aq. HCl {5 mL of a 1.5 N solution}, diluted with water
(25 mL) and extracted with EtOAc (2 x 25 mL). The combined organic extracis were

10 washed with brine (50 mbL), dried (NaxSO4), filtered and concentrated in vacuo. The crude
product was chromatographed {12 g Redisep® $i0: column, eluting with 40% EtQAcin
n-hexanes) to afford the title compound {200 mg, 96%) as a pale vellow oily liguid. LC-

MS, IM+H]* = 395.0.

[
W

4F (1-Methyi-4-(4-{4,4.5 5-tetramethyi-1,3,2-dioxaborolan-2-yDphenyi}-1H-1,2 3-triazol-

S-yDmethyl cyvclopentyl{methyi)carbamate

To astirred solution of 4E (700 mg, 1.78 mmol} and bis(pinacolatoidiboron (678
myg, 2.67 mmol) in 1.4-dioxane (7 mL) was added KOAc (349 mg, 3.56 mumol) and the
20 reaction mixture was degassed with My for 5 muin. 1,1'-Bis{(diphenyiphosphing}
ferrocenepatiadium (I} dichloride-toluene adduct (73 mg, 0.08% mmol} was added and
the reaction mixture was stirred at 90 °C for 16h under Nz. The reaction mixture was

cooled to rt, filtered through a Celite® pad, washed with EtOAc (50 mL) and the
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combined organic filirates were concentrated in vacuo. The residue was chromatographed
(24 g Redisep® Si0: column, eluting with 75% EiOAc in n-hesanes) to afford the title

-~

compound (700 mg, §9%) as a pale vellow oily ligmd. LC-MS, [M+H}"=4412.

Wh

4G (4-(4-Hydroxyphenvi)-1-methvi-14-1,2 3-triazol-5-yymethyl
cyclopentyl{methylicarbamate
OH

A0

N—N |
\

To asolution of 4F (700 mg, 1.590 mmol) in THF {20 mL) and water (7 mL)

mixture was added sodium perborate monohydrate (317 mg, 318 nunol) and the reaction

10 maxture was stirred at 1t for 30 min. The reaction mixture was diluted with sat’d aq.
WH4Cl (50 mL) and extracted with EtOAc (2 x 50 mL). The combined organic extracts
were dried (Na:SOy4), filiered and concentraied in vacuo. The crude product was
chromatographed (12 g Redisep® Si0» colurnn, eluting with 60 % EtOAc in n-hexanes) to
afford the title compound (400 mg, 76%) as a white solid. LC-MS, [M+H]"=3312 'H

15 NMR (300 MHz. DMSO-ds) & ppm 9.63 (s, 1H), 7.55 (d, J=8.7 Hz, 2H), 6.86 (d, J=8.7
Hz 2H}Y, 526 (s, 2H), 4.20 - 4.50 (m, 1 H), 4.09 (s, 3H}, 2.67 (5, 3H), 1.60 - 1 .80 {m, 4H),
1.40 - 1.60 (m, 4H).

4H (racy-trans-Ethvl 3-(4-(5-(({cy clopenty {{methyDcarbamoy Doxyymethy - 1-methyi-

20 1H-1.23-inarol-4-yDphenoxyicyclohexanscarboxylate

ov : ~CO,Et

To a stirred solution of 4G (300 mg, 0.908 mmol) and di-fert-butvl

azodicarboxviate (627 mg, 2.72 mmol) and PhsP (714 mg, 2.72 mmol) in THF (10 mL)
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under N2z was added ethyl 3-hydroxycyclohexanecarboxylate {racemic cis isomer; 313
mg, 1.82 mmol) and the reaction mixture was stirred at 60 °C for 16 h under Nz, then was
cooled to rt and concentrated in vacuo. The residue was chromatographed (24 g Redisep”
$102 column, ehuting with 40% Et0OAc in n-hexanes) to afford the title compound (260

S mg, 56%) as a colorless oil. LC-MS, [M+H]* = 485.2. 'H NMR (400 MHz, CD;0D) §
ppm 7.67 {d, J=8.8 Hz 2H), 7.09 (d, J=8.8 Hz, 2H), 5.35 (s, 2H), 4.70 - 4.80 (m, 1H),
4.18 (s, 3H), 4.12(q.J= 7.2 Hz, 2H), 2.70 - 2.90 (m, 1H), 2.75 (s, 3H), 1.80 - 2.10 (m,
4H), 1.40 - 1.80 (m, 13H), 110~ 1.30(, J=T72Hz 3H)

10 Example 4
(rac)-trans-3-{4-(5-(({Cvclopentyi{methyljcarbamovjoxy ymethyl)-1-methyl-1H-1,2 3~

triazol-4-vlphenoxyevelohexanecarboxylic acid

o“‘"O\cozH

To astirred solution of 4H (260 mg, 0.429 mnol) in THF (4 mL) and MeOH (4
15 ml) was added a solution of LIOH H20 (31 mg, 1.29 mmol) 1in water (4 mlL) and the
reaction mixture was stirred at 1t for 16 h. The mixture was diluted with water (20 mL)
and washed with EGG 20 ml) (o remove traces of non-polar impuiities. The aqueous
laver was neutralized with aq. HC1 (2.0 mL of a 1 5N solution} and extracted with 3%
MeQOH in CHCE; (25 mL). The organic laver was washed with brine (25 ml), dried
20 (Na:804), filtered and concentrated in vacuo. The crude product was purified by
preparative HPLC (Column: Symmetry C8 (300 X19)mm 10 um; M. Phase A: 0.1%
HCOOH in water; M. Phase B: MeCUN, flow rate; 17.0 mL/min; time(miny/%B: 0/30,
20/100;) 1o afford the title compound (120 mg., 45%) as a white solid. LC-MS, [M+H]" =
4572 'H NMR {400 MHz, CD:0D) 8 7.66 (4, J = 840 Hz, 2H), 7.09 (d, .J = §.80 Hz,
2H), 5.37 (s, 2HD), 4.75-4.76 (m, 1H), 4.31-4.50 (m, 1H), 4.20 (s, 3H), 2.77-2.81 (m, 4H},
2.07-2.10 (m, 1H), 1.82-1.97 (m, 3H), 1.49-1.79 {(m, 12H) hLPAL ICse= 18 nML

|\
W

Example 5§ and Example 6
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Example 5§ Example 6

o"lcozH O“l COZH

(18,38)-3-(4-(5- (1R,3R)-3-(4~(5-
(((Cyclopentyl(methyl)carbamoyl)oxy)methyl)- (((Cyclopentyl(methyl)carbamoyl)oxy)methyl)-
1-methyl-1H-1,2,3-triazol-4- l-methyl-1H-1,2,3-triazol-4-
yl)phenoxy)cyclohexanecarboxylic acid yl)phenoxy)cyclohexanecarboxylic acid

individual enantiomers of Example 4 was separated by chiral SFC {Column/
dimensions: Chiralpak IC (250 X 21)ymm, 5 {tm; % COn: 60%; % Co solvent: 40%(0.25%

DEA in MeOH}; Total Flow: 60 g/min; Back Pressure; 100 bars; Temperature: 25°C;

[

UV: 250 nm). Example 5 (37 myg, 18%) was isolated as a white solid. LC-MS, [M+H]"
= 4572, OR [0]%5p = (+)14.0 (¢ 0.10, MeOH). 'H NMR (400 MHz, CD:0D) § ppm 7.66
{d,J=8.40Hz 2H)}, 7.09(d, /=840 Hz, 2H)}, 537 {5, 2H}. 4.75 - 476 (m, 1H}, 4.31 -
4.50 (m, TH), 4.20 (s, 3H), 2.77 - 2.81 {1, 4H), 2.07 - 2.10 (m, 1H), 1.82-1.97 (m, 3H),
1.49-1.79 (m, 12H}) hLPA1 ICUs0=6 nM. Acute mouse in vivo histamine assav: -90%
10 histamine at a 3 mg/ke dose of Example 5. Example 6 (35 mg, 17%) was isolated as a
white solid. LC-MS, [M+H|"= 457.2. OR [a>?p= (-)14.0 (¢ 0.10, MeOH). 'H NMR
(400 MHz, CDsOD) §7.66 (d, J = 8.40 Hz, 2H). 7.09 (d, J = 8.40 Hz. 2H). 5.37 (5. 2H).
475 - 4.76 (m. TH). 4.31 - 4.50 (m, 1H), 4.20 (s, 3H), 2.77 - 2.81 (m. 4H). 2.07 - 2.10 (m,
TH), 1.82 - 1.97 {m, 3H), 1.49 - 1.79 (m, 12H). hLPAI ICso= 1314 nM.

Example 7

(1-Methvi-4-{4-(({18,35)-3-((methvisulforyDearbamovicy clohexy Doxy yphenvi)- 1H-

1.2, 3-trtazol-5-yvDmethvi cyclopentvi{methyljcarbamate
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To a stirred solution of Example § (10 mg, 0.022 mamol) and methane sulfonamide
(3 mg, 0.033 mmol) 1n DCM (0.5 mL) and DMF (0.5 mL) mixture was added 4-

dimethylaminopyridine (3.21 mg, 0.026 mmol) and 1-(3-dimethylaminopropyvi)-3-

[

ethylcarbodiimide hydrochloride (6.30 mg, 0.033 mmol) and the reaction mixture was
stitred at rt for 16 h under N2, The reaction nuxture was concentrated in vacuo and the
crude product was purified by preparative HPLC (Column: Sunfire C18 (150 X19ymm 5
micron; M Phase A: 0.1% HCO0H in water; M Phase B: MeCN, flow rate: 16.0 mL/min;
time(min}/%B: §/30, 30/100;) to afford the title compound (4 mg, 33%) as a while solid.
10 LC-MS, [M+H]" = 534.4. 'H NMR (400 MHz, CDs0D) 8 7.67 (d, J= 8.8 Hz, 2H), 7.09
(d,J= 8.8 Hyz, 2H), 5.37 (s, 2H), 4.20 (s, 3H), 3.20 (5, 3H), 2.78 - 2.89 (m, 5H). 1.59 -
2.10 {m, 17H). hLPA1 [Cse= 3750 nM.

Example 8 & Example ©

Example 8 Example 9

o

o) 0
N= ; NN /

N
15 \
8A 4-(4-Methoxyphenvi}-1-methyvi-1-H-1,2 3-triazole-5-carbaxaldehvde
~o
o]
N\\ D H
N—-N
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Wh

15

20

To astirred solution of 4-(4-methoxyphenyl)-1-methyvi-14-1,2,3-inazole (35 g,
185 mmol) in THF (860 ml} under N> was added n-Bul.i (111 ml of 2 2.5 M solution in
hexanes, 277 ramol) dropwise at -78 “C and the reaction mixture was stirred at -78 °C for
th. DMF (22 mbL, 277 mmol) was added at -78 °C and the reaction mixture was allowed
to slowly warm to rt and stirred for 2h at rt. The reaction mixture was cooled to 0 °C, then
was slowly guenched with sat’d aq. NHaCl and extracted with DCM (3 x 250 mL). The
combined organic exiracts were washed with brine (500 mL}, dried {(NaxS(04), filtered and
concentrated in vacuo. The residue was chromatographed (330 g Redisep® $i0» column,
eluting with 20% FiOAc in n-hexanes) to afford the fitle compound (18.0 g, 48%} as a
yellow solid. LC-MS, [M+H]" = 218.2. 'H NMR (400 MHz, DMSO-de) & ppm 10.04 (s,
HH), 7.84 (d, J=9.0 Hz, 2H), 7.10 (d, J=9.0 Hz, 2H), 4.31 (s, 3H), 3.84 (s, 3H).

8B 4-{4-Hydroxyphenyl}-1-methyl-14-1,2 3-triazole-5-carbaldehyde
OH

To astirred solution of 8A (8.4 g, 38.7 mmol) in DCM (160 mL)} was added
dropwise BB (11 mL, 116 mumol) at 0 °C and the reaction nuxture was stirred at 0 © for
Ih. The reaction muxture was quenched carefully with ice-cold water and neutralized with
10% aq. NaHCOs and extracted with DCM (3 x 150 mbL). The combined organic extracts
were washed with brine (250 ml), dried (Na:804), filtered and concentrated in vacuo.
The residue was diluted with DCM and the resulting sohid that formed was filtered and
dried in vacuo to afford the title compound (5.7 g, 73%) as a white solid. '"H NMR (300
MHz, DMSO-de) 8 ppm 10.04 (s, 1H). 9.88 (s, 1H). 7.71 (d, /=13.0 Hz, 2H). 6.92 (d,
J=13.0 Hz, 2H), 4.28 (s, 3H).

8C 4-(4-((fer-Butyldimethy IsilyDoxy)pheny -1 ~-methyl- 1/4-1,2, 3-iriazole-5-
carbaldehyde
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OTBS

N\‘ AN
N—N\
To astirred solution of 8B (1.0 g, 4.92 mmol) and imidazole (0.670 g, 9.84 mmol)
o DMF (20 mL) was added TBSCI (0.890 g, 5.91 nunol} and the reaction mixture was
stirred at rt for 16 h under N>, Water (100 mL) was added to the mixture, which was
5 extracted with F1OAc {2 x 75 mL). The combined organic exiracts were washed with
brine (150 mL), dried (Na:SO4), filtered and concentraled in vacuo. The crude product
was chromatographed (24 g Redisep® SiQ: colummn, eluting with 25 % EiQAc in n-
hexanes) to afford the title compound (1.2 g, 77%) as a white solid. ‘H NMR (300 MHz,
CDCls) 8 ppm 10.07 (s, 1H}, 7.63 (4, /=87 Hz, 2H), 6.99 (d, J=8.7 Hz, 2H), 4.36 (s, 3H),
10 1.01 (s, 9H). 0.24 (5. 6H).

15

8D (4-{4-{{tert-ButyldimethvisilyDoxy)phenyl)-1-methvi-14-1,2 3-triazol-5-yimethanol
OTBS

To a0 °C sclution of 8C (1.25 g, 3.94 mmol} in THF (30 mlL) was added NaBH4
20 (0223 g, 5.91 romol) and the reaction mixture was stirred at O °C for 1 h. The reaction
muxture was diluted with water (75 mL} and extracted with EtOAc (2 x 75 mL} The
combined organic exiracts were washed with brine (150 mL), dried (Nax804}, filtered and
concentrated iz vacue. The crude product was chromatographed (24 g Redisep® Sith

columm, eluting with 60 % EtOAc in n-hexanes) to afford the title compound (0.7 g, 56%)
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as a white solid. LC-MS, [M+H]'=320.3. IH NMR (300 MHz, CD:0D) § ppm 7.59 (d.
J=8.7 Hz. 2H). 6.97 (4, J=8.7 Hz, 2H), 4.77 (s, TH), 4.15 (s, 3H), 1.02 (s, 9FD, 0.24 (s,
6H).

5 8E (@-(4-{{rer-ButyldimethylsilyBoxy yphenyl}-T-methyl-1H-1,2 3-triazol-5-yDimethyl (4-
nitropheny!) carbonate
oTBS

o
NO
AN 2
N—N
\

To astirred solution of 8D (300 mg, 1.565 mmol) and iPn2NEL{0.50 mL, 3.13

mmol} m DBCM (10 mb) was added 4-nitropheny! chloroformate (379 mg, §.88 nunol) at
160 0°C and the resultant pale vellow solution was stirred at 1t for 16 h under Nz, The
reaction mixture was diluted with waler (50 mbL) and extracted with DCM (2 x 30 mi).
The combined organic extracts were dried (NaxSQa), filtered and concentrated /n vacuo.
The crude product was chromatographed (24 g Redisep® 8iC: column, eluting with 40%
EtOAc in n-hexanes) to afford the tifle compound {260 mg, 35%;) as a white solid. LC-
MS, [M+H]" = 485.2. 'H NMR {400 MHz, CDCE) 6 ppm 8.30 (d, J=9.0 Hz, 2H), 7.64 (d,
J=9.0 Hz, 2H), 7.40 (d, /=9.0 Hz, 2H), 6.96 (d, J=8.5 Hz, 2H). 5.47 (s, 2H), 4.22 (s, 3H),
1.00 (s, 9H), 0.23 (s, 6H).

[
W

8F (4-(4-{{tert-ButyldimethvisilyDoxy)pheny - 1-methvi-14-1,2 3-triazol-5-ymethyl
20 isopentyicarbamate
oTBS

0
AN
N\\ O/Z(N
N—N H
\

To astirred solution of 8E (240 mg, 0.496 mmol) and Et:N {0.20 mL, 1.49 mmol)
m THF (10 mL} was added 3-methvibutan-1-amine (86 mg, 0.991 mmol) and the reaction

mixture was stirred at rt for 16 h under N2, then was concentrated in vacuo. The crude
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product was chromatographed (12 g Redisep® $i02 column, eluting with 65% EtOAc in
n-hexanes} to afford the title compound (150 mg, 70%) as a pale vellow hquid. LC-MS,
[M+H] = 4334 T NMR (400 MHz, CDCI) 8 ppm 7.62 (d, J=8.5 Hz, 2H), 6.92 (d,
J=8.5 Hz, 2H), 5.24 (s, 2H), 4.72 (br. 5., 1H), 4.16 (s, 3H), 3.27 - 3.19 (m, 2H), 1.30 -
1.50 (m, 3H), 0.97 — 1.00 (s, 9H), 0.91 - 0.96 (m, 6H). 0.23 (s. 6H).

8G (4-(4-Hydroxyphenyl)-1-methvi-17-1,2 3-triazol-5-yimethyl isopentylcarbamate
OH

o
NS O/[(N/\/k

N—N\ H

To astirred solution of 8F {150 mg, 0.347 mmol) in THF (6 mL) was added

TBAF (0.52 mL of a 1M solution in THF; 0.32 mmol )} at 0 °C and the reaction nuxture
was stirred at 0 °C for 30 min. The reaction mixture was diluted with water {25 mL) and
extracted with EtOAc (2 x 25 ml}. The combined organic extracts were dried (NaxSQOu),
filtered and concentrated in vacuo. The crude product was chromatographed (12 ¢
Redisep® 8102 column, eluting with 85% EtOAc in n-hexanes) to afford the title
compound (90 mg, §2%) as a white solid. LC-MS, [M+H]" = 319.2 'H NMR (400 MHz,
CDyOD) 8 ppm 7.56 (d, J=8.4 Hz, 2H). 6.91 (d, /=8.4 Hz, 2H), 5.28 (s, 2H), 4.19 (s, 3H),
3154, J=T.3 Hz, 2H), 1.55 - 1.70 {m, 1H}, 1.40 (q. /=70 Hz, 2H), 094 (d, /= 6.4 Hz,
6H).

8H (rac)-trans-(Ethyl 3-(4-{5-{{{isopentylcarbamoyjoxyymethyl}-1-methyl-1/7-1,.2,3-

friazol-4-vhphenoxy)cyclohexanecarboxylate
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To astirred solution of 8G {100 mg, 0.314 mmol), di-ferf-butyl azodicarboxylate
(217 mg, 0.942 mimol} and PhsP (247 mg, 0.942 mmol} in THF (10 mL) under Nz was
added ethyl 3-hydroxyeyclohexanecarboxylate (racemic cis 1somer; 135 mg, 0.785 mmol)
and the reaction mixture was stirred at 60 °C for 16 h under Na, then was cooled to rt.
The reaction mixture was concentraied in vacuo and the crude product was
chromatographed (12 g Redisep® SiQ:z colunm, eluting with 22% EtOAc in n-hexanes) to
afford the title compound (90 mg, 60%) as a pale vellow ligmd LC-MS, [M+H}' =473.2.
'H NMR (400 MHz, CD3;0D) 8 ppm 7.66 (d. J=9.0 Hz, 2H), 7.09 {(d. J=9.0 Hz, 2H), 5.29
(5, 2H), 4.75 (br. 5., 1H), 4.20 (s, 3H). 4.13 (g, J= 6.4 Hz, 2H). 3.15 (1. J=7.3 Hz, 2H),
2.80 - 2.90 (m, 1H), 1.60 - 2.00 (m, 6H), 1.20 - 1.35 (m, OH), 0.93 (d, J=6.4 Hz, 6H).

&1 (racy-frans-Ethyl 3-(4-(5-(({isopentyH{methylcarbamoyhoxy yoethvl}-t-methyl-1H-

1,2.3-triazol-4-yhyphenoxy Yevelohexanecarboxylate

N\\ D O/Z(N/\/k
N—-N

\ /

To astirred solution of 8H (90 mg, 0.190 mmol) in DMF (3 mL) under N2 was
added NaH (9 mg of a 60% mineral suspension, 0.38 mmol) portionwise at 0°C and
stirred at 0°C for 30 mun. lodomethane {6.020 mi, 0.29 mmol} was then added and the
reaction mixture was allowed (o warm to rt & stirred at 1t for Th. The reaction mixiure
was diluted with water (30 mL) and extracted with EtOAc (2 x 25 mL). The combined
organic extracts were washed with brine (30 mL), dried (Na:804), and filtered. The
combined filtrates were concentrated 7z vacuo. The crude product was pwrified by
combiflash chromatography (12 g Redisep® Si0Q: colunm, eluting with 75% EtOAc in n-
hexanes) to afford the title compound (60 mg, 64%) as a pale vellow liguid. LC-MS,

[(MHH|" = 487.2.

Example 8 & Example 9
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To astirred solution of 81 (50 mg, 0.103 mmol} in THF (2 mL} and MeOH (2 mL)
mixture was added a solution of LIOH . H:0 (7.0 mg, $.308 mmol} in water (2 mL) and
the reaction mixture was stirred at 1t for 16 h under N2, The reaction muxture was diluied
with water (20 mL} and washed with EnO (20 mL} to remove non-polar impurities. The
aqueous laver was neuvtralized with ag. HCI (2.0 mL of a 1.5 N solution) and extracted
with MeOH wn CHCE (8% of a 25 mi. vuxture). The organic layer was washed with brine
(25 mL}, dried (NaxS0Os), filtered, and concentrated in vacuo. The crude product was
purified by preparative HPLC (Column: Sunfire C18 (250 X30)mm 5 pm; M. Phase A: 10
mM NHaOAc in water; M.Phase B: MeCN, flow rate; 15.0 mi/min; time(min}/%sB: 0/30,
8/40.) followed by separation of individual enantiomers by chiral SFC. Example 8 (17
mg, 28%) was obtained as a gummy solid. LC-MS, [M+H]" = 4592 OR [o}*> ' =
(+310.0 (¢ 0.10, MeOH). 1H NMR (400 MHz, CD:0D) § ppm 7.64 - 7.70 (m, 2H), 7.09
(d, J= 8.8 Hz, 2H), 5.36 - 5.38 (m, 2H), 4.72 - 4.75 (m, 1H), 421 (s, 3H), 3.23 - 3.26 (m,
TH)Y, 2,82 -290 (o, 4H), 206 - 211 (m, 1H), 1.92 - 1.94 (my 3H), 1.57 ~ 1.80 (m, 4H),
1.31 - 1.45 (m, 4H), 0.82 - 0.96 (m, 5H). hLPAT ICso= 87 nM. Example 9 (14 mg, 24%)
was obtained as a gummy solid. LC-MS, [MHH]" = 4592, OR [0j” b= (2.0 (¢ 0.10,
MeOH). 'H NMR (400 MHz, CD:0D) 8 ppm 7.64 - 7.70 (m, 2H), 7.09 (d, J= 8.4 Hz,
2H), 5.36 - 5.38 (m, 2H), 4.72 - 475 (m, 1H), 421 (s, 3H), 3.23 - 3.26 (m, 1H). 2.82 -
2.90 (ro, 4H), 2.06 -2.11 (m, 1H), 1.92 - 1.94 (m, 3H), 1.57 - 1.80 (m, 451), 1.31 - 1.45 (m,
4H), 0.82 - 0.96 (m, 6H). hLPA1 ICs50= 65 nM.

Example 10
{18,35)-3~(4-(1-Methy1-5-(({methy}(2-methyipentan-2-vcarbamovioxy ymethy -1 4-

1.2,3-triazol-4-y)phenoxy yevclohexanecarboxylic acid

10A 4-{(4-(Benzyvioxy)phenyh-1-methvi-14-1,2.3-triazole~-5-carbaldehyde
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To a stirred muxture of compound 8B (5.5 g, 27.1 mmol) and K2CO3 (5.61 g, 40.6
mmol) i MeCN (60 ml.) was added benzyl bromide (3.54 ml, 298 mmol)} at 1t and the

reaction mixture was stirred at 70 °C for 3 h under N2, then was cooled to rt. The reaction

Wh

mixture was filtered through a Celite® pad, which was washed with DCM (200 mL). The
combined filirates was concentrated in vacuo to afford the title compound (7.50 g, 80%:)
as a pale yeliow solid, which was carried onto (o the next step without further
purification. LC-MS, [M+H]"=294.2. TH NMR (400 MHz, CDCL) 8 ppm 10.06 (s, 1H),
771(d, =88 Hz, 2H), 733 -749 (m, 5H), 7.12 (d, J/=8.8 Hz, 2H}, 5.15 {s, 2H}, 437 {s,
10 3H)

-
(93}

10B (4-(4-(Benzyloxy) phenvi)-1-methyi-1H-1.2,3-inazol-5-yHmethanol
OBn

To astirred solution of 10A (8 g, 27.3 mimol} in THF (60 mL) and MeOH (60
20 mL) was added portionwise NaBHs4 (1.14 g, 30.0 mmol} at ¢ °C under N2 and the reaction
mixture was stirred at rt for 1h. The reaction mixture was diluted with sat’d. ag. NHCl
(200 ml) and extracted with EtOAc {2 x 200 mL). The combined organic extracts were
washed with brine (400 mL)}, dried (NaxS{), filtered and concentrated in vacuo to afford

the title compound (7.0 g, 83%) as a white solid. Thes crude product was carried on to the
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next step without further purification. LC-MS, [M+H]" = 296.2. 'H NMR (300 MHz,
CDCL) 8 ppm 7.57 {d, /=9.0 Hz, 2H), 7.47 - 7.33 (m, 5H), 7.04 (d, J=9.0 Hz, 2H), 5.10
(s, 2H), 4.81 (d, J=4.2 Hz. 2H). 4.08 (s, 3H), 2.77 (1, J=5.4 Hz. 1H).

5 10C 4-(4-(Benzyloxy) phenvi)-5-({{ters butyldimethylsilyl) oxy) methyly-1-methvi-14-
1.2 3-triazole

OBn

AN
w OTBDMS

To a stirred solution of 10B (7 g, 23.70 ramol) and inudazole (4. 84 g, 71.1 romol)

m DMF (100 mL) was added TBSCI (4 29 g, 28.4 mmol) and the reaction mixture was

10 stirred at £t for 3h under N2, The reaction nuxture was diluted with water (200 mb} and
extracted with EtOAc (2 x 200 mi.). The combined organic extracts were washed with
brine {400 ml), dried (NaxS04), filtered and concentrated in vacuo o afford the title
compound (8.0 g, 77%) as a pale vellow solid. This crude product 10¢ was used in the
next step without further purification. LC-MS, [M+H]" = 410.2. 'H NMR (300 MHz,

15 CDCL)Y Sppm 8.03 {5, 1H), 7.61 {d, J=9.0 Hz, 2H), 7.33 - 7.50 (m, SH), 7.12 (d, J=9.0
Hz, 2H), 5.11 (s, 2H), 4.81 (s, 2H), 4.13 (s, 3H), 0.91 (s, 9H), 0.07 (s, 6H).

10D 4-(5-{{{rer-Butvidimethysilyl) oxv} methvi)-1-methyi-1H-1.2 3-triazol-4-y1iphenol
OH

AN
W OTBDMS

zZ

20 To adegassed (N2 was bubbled in for 10 mun) solution of 18C (8.0 g, 19.53
mmol} n MeOH (150 mb) was added 10% Pd/C (1 g, 0.940 mmol) at rt. The reaction
mixture was degassed with Hz for 5 min. then was stirred at rt under 1 atm of Hz for Sh,
then the Ho atmosphere was evacuated and replaced with Na. The reaction mixture was

filtered through a Celite® pad and washed with MeOH (200 mL). The combined filtrates
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was concentration iz vacuo 1o afford the title compound (5.0 g, 76 %) as a white solid.
This crude product 10D was used 1n the next step without further purification. LC-MS,
IMHH= 3202,

1OE (racy-trans-Eihyl 3-(4-(5-({{fert-butyldimethyisiiyl) oxyymethyl}-1-methvi-1/4-1,2,3-

friazol-4-vhphenoxv)cyclohexanecarboxylate

I\ OTBDMS

To astirred solution of 10D (2.75 g, 8.61 mmol), di-fert-butyl azodicarboxylate
{7.93 g, 34 4 mmol} and PhsP (9.03 g, 34 4 mmol} in THF (80 mL)} was added {raci-cis-
ethyl 3-hydroxvcyclohexanecarboxylate (5.93 g, 34.4 mmol) and the reaction mixture
was stirred at 60 °C for 16h under Na, then was cooled to rt. The reaction mixture was
concentrated iz vacuo. The crude product was chromatographed (120 g Redisep® 8102
columm, eluting with 40% FEtOAc in n-hexanes) to afford the title compound (2.7 g, 65%)

as a colorless liqud. LC-MS, [M-+H]' =474.2.

FOF (18,38 )-ethy] 3-(4-(S-(hy droxymethy 1}~ -methyl-1H-1,2,3-triazol-4-

o"' /(n)/OEt

yvhphenoxyv jcyclohexanecarboxylate

N
N—N
AN

OH

To astirred solution 10E (200 mg, 0.211 mimol) in THF (6 mL) was added TBAF
{0.317 mL of a 1M solution in THF; 0.317 mmol) at 0 °C and the reaction mixture was
stirred at rt under N> for 30 nin. The reaction mixture was dilited with water (25 mL)

and extracted with EtOAc {2 x 25 mL). The combined organic exiracts were washed with

- 151 -



W

b2
W

WO 2017/223016 PCT/US2017/038216

brine {40 mL), dried (Naz804), filtered and concentrated in vacuo. The crude product was
chromatographed (12 g Redisep® Si02 colurnn, eluting with 75% EtOAc in n-hexanes).
The racernic product thus obtained was separated by chiral SFC (Luxcellulose-2 (250 X
215, 5 pmg % CO2: 70%; % Co-solvent: 30% (0.25% DEA m MeOH); Total Flow:
70 g/min; Back Pressure: 100 bars; Temperature: 35°C; UV: 230 nmy;). The desired S,8
enantiomer 10F was isolated (40 mg, 50%) as an off-white solid: LC-MS, [M+H}' =
360.2. Optical rotation [a]252p = (+)30 (¢ 0.10, MeOH). 'H NMR (400 MHz, CDs0OD) 8
ppm 7.63 {d, J=8.4 Hz, 2H), 7.09 (4, J=8.4 Hz, 2H), 4.79 (s, 2H), 4.72 - 4.76 (m, 1H),
4.18 (5. 3H). 4.16 (q, J=7.0 Hz, 2H), 2.80 - 2.88 (m, 1H), 2.03 - 2.11 (m, 1H), 1.88 - 1.98
(m, 3H), 157 - 1.82 (m, 4H), 1.25 - 1.30 (m, 3H).

10G (1.5.38)-Ethy1-3-(4-(1 -methvl-5-((({2-methyIpentan-2-v1} carbamoyoxy ymethy1)-

1/-1.2.3-triazol-4-yliphenoxy ey clohexanecarboxylate

/O"’/ OEt
o I

0]

0]
AN
N\\ O/Z(N
N—N
\ H

To a solution of 10F {50 mg, 0.14 mmol), 2.2-dimethylpentanoic acid (18 mg,
0.139 mumol) and EGN (0.029 mL, 0.21 mmel) in tolusne (3 mL) was added PhoPON5
{0.036 mL, 0.167 mmol) and the resultant pale yellow sohution was stirred at 110 °C for
16 h under Nz, then was cooled {o 1. The reaction mixiure was concentrated i vacuo and
the crude product was chromatographed (12 g Redisep® Si0» column, eluting with 50%
EtOAc in n-hexanes) to afford the title compound (40 mg, 50%) as a while solid. LC-MS,
[M+H] = 487.2. T NMR (400 MHz, CD:0D) 8 ppm 7.65 (d, J=9.2 Hz, 2H), 7.08 (d,
J=9.2 Hz, 2H), 5.24 (s, 2H), 4.75 (br. 5., 1H), 4.19 (s, 3H), 4.16 {(q, J=7.2 Hz. 2H), 3.15
(s, 1HD), 2.86 (d, J=11.0 Hy, 2H), 2.07 (br. s, 1H), 1.89 - 1.99 (m, 3H), 1.60 - 1.80 (m,
4H), 120 - 1.40 (m, 8H), 0.95 - 0.88 (m. 6H).

10H (15,38)-Eihyl 3-(4-(1-methyl-5-({(methy}(Z-methylpentan-2-

yhcarbamoyoxy ymethyi)-14-1.2,3~triazol-4-y Dphenoxy ey clohexanecarboxylate
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To a stirred solution of 10G (40.0 mg, 0.082 mimol} in DMF (3 mbL} under N> was
added NaH (4 mg of a 60% mineral suspension, 0.16 mmol) porticnwise at 0 °C and
stirred for 30 mun. Todomethane (7.71 ul, 0.123 mmol} was then added and the reaction
maxture was stirred at 1t for Th, then was diluted with water {20 mL), The mixture was
extracted with BtOAc (2 x 20 mb) and the combined organic exiracts were washed with
brine (25 mb), dried (Na:804), filtered and concentrated in vacuo. The crude product was
chromatographed (12 g Redisep® Si02 column, eluting with 75% EtOAc in n-hexanes) to

4
+

afford the title compound (30 mg, 73%) as a pale vellow hiquid LC-MS JM-+H]" = 501.2.

Example 10

To astirred solution of 10H (30.0 mg, 0.060 mimol) in THF (1.5 mL) and MeOH
(1.5 mbL) was added a solution of LIOH H20 (4.3 mg, 0.18 mmol} in water (1.5 mL) and
the reaction mixture was stirred at rt for 16 h under Na. The reaction mixture was diluted
with water (20 mL) and washed with E20 (20 mL) to remove traces of nonpolar
impurities. The aqueous laver was neutralized with ag. HCH(2.0 miL of a 1.5 N solution)
and extracted with 5% MeOH in CHCls (25 mL). The organic layer was washed with
brine (25 mb}, dnied (NaxS{4}, filtered and concentrated iz vacuo. The residual crude
product was punified by preparative HPLC (Kinetex Bipheny] 100A (2500 X21. 1)mm §
wm; Mobile Phase A: 0.1% HCO:H in water; Mobile Phase B: MeCN, flow rate: 18.¢
mb/min; time{min)/%B.; 0/40, 32/75, 35/95;) to afford the title compound (8 mg, 28%) as
a white solid. LC-MS, [M+H]" = 473.2. 'H NMR (400 MHz, CDs0D) & ppm 7.63 (4, J =
8 80 Hz, 2H), 7.07 (4. J = 8.80 Hz, 2H), 5.31 (s, 2H), 4.83 - 4.89 (m, 1H). 4.18 (s, 3H).
2.85 (s, 3H), 2.72 - 2.76 (m, 1H), 2.06 - 2.10 (m, 1H), 1.82 - 1.95 (m, 3H), 1.40 - 1.77 (m,
6H), 1.29 (s, 6H), 111 ~1.24 (m, 2H), 0.08 ~ 0.84 (m, 3H). hLPAT ICs0 = 23 nM.

Example 11
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{(rac)-3-{{6-(5-{({{cy clobutvimethy }{methyi}carbamoyioxy ymethyi-1-methyi-1H-1,2,3-

triazol-4-y1}-2-methylpy ridin-3-yDoxy)- 1 -fluorocy clohexane- 1 -carboxylic acid

QX
4, _OH
o i§

(o)

X
N~
(@]
MV o

Example 11 was prepared according to the procedure of Example 2 by using
5 Intermeidate 1 1nstead of (18, 3R)1sopropyl 3-hydroxy-cvclohexanecarboxviate in the
procedure (Mitsunobu reaction) to synthesize Example 2F. TH NMR (400 MHz, CDCl:) 8
815 (d, J=8.8 Hz, 1H), 8.00 - 7.89 (m, 1H), 5.53 - 5.32 (m. 2H), 5.00 (br. s, 1H), 421 (d.
J=2.4 Hz, 3H), 3.32 (dd, /=10.8, 7.5 Hz. 2H), 2.92 (d. J=13.6 Hz, 3H), 2.75 (d, J=2.6 Hz,
3H), 2.55 (d, J=15.5, 7.8 Hz, 1H), 2.47 - 2.27 (m. 1}, 2.24 - 1.77 (m, 10H), 1.76 - 1.58
10 (m, 3H): °F NMR (377 MHz, CDCI3) § -76.0 (s, F from TFA), -154.4 (s, 1F). LC-MS,

IMAH]" = 4904 hLPAT ICso= 12 nM.

Fxample 12 (18,38)-3-(4~(5-(1 ~(({cvclobutylmethyv){methyDcarbamovioxy)ethyl)-1 -
methyl-1H~1,2 3-triazol-4-yliphenoxy)evciohexane-1-carboxylic acid {diastereomeric

15 mixture)

/O"'/ OH
0 I

o)

N oJ(N
N—N
S
12ZA 1-(4-(4-((tert-butvidimethyvisilv DHoxy pheny b-1-methyi-1H-1,2,3-tnazol-5-yethan-
i-of
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OTBS

OH
N°XX
N-N
\

Toa-40 °C solution of 8C (279 mg, 0.879 mmol} in THF (18 mL) was added
CHsMgBr (439 ul of a 3 M solution in THF, 1.32 numol). The reaction mixture was
allowed to warm to rt and stirred at ¢t for 1 h. Water {15 mL) was added and the mixture
was extracied with EtQAc (2 X 30 mL). The combined organic extracts were
concentrated i vacuo and chromatographed (5102; continuous gradient from 0% to 100%
EtQAc in Hexanes, 20 min) to give 12A {230 mg, 78%) as an oil. '"H NMR (400 MHz,
CDCE) 8 7.42(d, J=8.8 Hz. 2H), 6.91 (d, /=8.8 Hyz, 2H), 5.33 (dd, /=6.8. 3.5 Hz, 1H),
4.23 (s, 3H), 1.96 (d. /=3.3 Hz, 1H), 1.64 (d. J=6.8 Hz, 3H), 1.00 (s, 9H), 0.22 (s, 6H)

Example 12 was prepared according to the procedure {or the synthesis of Example
8 by using 12A instead of 8D. TH NMR (500 MHz, DMSQ-ds) 6 7.57 (br. 5., 2H), 7.06 (d,
J=6.6 Hz, 2H), 6,19~ 587 (m, 1H), 4.69 (br. s, 1H), 4 13 {d, /=5.6 Hz, 3H), 321 -3.09
(m. 2H). 2.76 (d, J=15.7 Hz, 3H), 2.45 - 2.37 (m, 1H), 2.01 - 1.45 (m. 18H). LC-MS.
(M+H["=471.0. hLPA1 ICs0= 384 nM.



WO 2017/223016 PCT/US2017/038216

Example 13
36 5-{{{{cy clobuty bmethy D{methy DearbamovDoxy ymethyl) ~-methyl-1H-1,2,3-
triazol-4-yv1-2-methylpyridin-3-yljoxyv}-1-fluorocy clohexane-1-carboxylic acid (single

enantiomer)

[
T
Z
;

Example 13 was subjected to chiral SFC (Column: Chiralpak IC, 21 x 250 mm, 5
micron Mobile Phase: 40%MeOH / 60% CO» Flow Conditions: 45 mb/mun, 150 Bar,
40°C Detector Wavelength: 254 nm Injection Details: 0.5 mL of 5 mg/mbL solution in

10 MeOH) to afford Example 13. 'TH NMR (500 MHz, CDCh) 8 8.11 -7.96 {m, 1H), 7.29
(d, J=8.5 Hz. 1H). 5.75 (d, J=9.6 Hz. 2H), 4.79 (d. J=3.3 Hz, 1H), 4.15 (d. J=7.7 Hz, 3H),
3.38 -3.11 (m, 2H), 2.93 - 2.75 (m, 3H), 2.65 - 2.51 (m, 1H). 2.25 (br. 5., 1H), 2.10 - 1.47
(m, 7TH). LC-MS, [M+H]" = 490.4 hLPA1 ICs0= 95 oM.

15 Example 14
{(4-(5-(((I8. 38)-3-carbamovlcyclohexyioxy }-6-methyipyridin-2-y1}-1-methyl- /41 2 3~
triazol-S-vhmethyl {cvclobutyimethyvymethylcarbamalte
g
= | O
N
N O
n-n oK
\ N
i
20 To a solution of Example 2 (100 mg, 0.21 nwool} and DMF (0.8 ul., 11 pmol) n

CH2Cl (2 mbL) was slowly added oxalyl chloride (0.21 mb, 0.42 mmol}); the mixture was

- 156~
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stirred at rt for 30 min. The mixture was concentrated 7 vacuo 1o give the acid chloride.
To the acid chioride in CHRCL: (1.0 mi) was added ammonia (636 mi. of a 0.5 N
solution m dioxane, 3.18 munol}. The mixture was siirred at 11 for 30 min, then was
concentrated iz vacuo. The residual crude product was chromatographed (5102; 12 g5 A

= DCM, B = EtOAc, 12 min gradient from 0% B to 100% B, flow rate = 30 mL/min) {o

Wh

afford the title compound (77 mg, 0.17 mmol, §9 % vield) as a white solid. LCMS,
[MFH]T = 4712, 'H NMR (500 MHz, DMSO-ds} [rotamer, ratio 53:47] {major rotamer—
underline; nunor rotamer — ffalicl: S ppm 7.81 (d. /=85 Hz, 1H), 745 (d, /= 8.6 Hz,
TH), 7.35¢s, TH)L 6.72 (s. TH). 5.62 (s, 2 H), 5.59 (s, 2 H). 481 (br-s, 1H), 4.08 (br-s,

10 3H), 3.27 (br-s, 2H), 3.08 (br-s, 2H}. 2.77 — 2.65 {m, 4H), 2.55 (s, 3H), 2.43 (s, 3H), 2.37
—1.36 {m, 1ZH). HPLC-6: RT = 1.36 mun, purity = 98%. hLPAT ICso = 824 nM.

Example 15
(4-{5-({{15,38)-3-cvanocvyclohexyiloxy )-6-methvipyridin-2-vi)-1-methyl-7/4-1,2 3-

15 triazol-5-yhmethyl (cyclobutyimethyl {(methyl)carbamate

A mixture of Example 14 (90 mg, 0.19 mmol} and Burgess reagent {137 mg, 0.57

mmaol) in DCM (1 mL) and THF (I mb.) was stirred at 1t for 48 h, then was concentrated
20 invacuo. The residue was chromatographed (S102; 12 g; A= DCM, B = EtOAc; 12 nun

gradient from 0% B to 100%B; flow rate = 30 mL/man) to afford the title compound (85

mg, 0.18 numol, 95 % yield) as a white solid. LCMS, [M+H]T = 453.0. 'H NMR (500

MHz, DMSO-ds) [rotamer, ratio 53:47] {major rotamer — underline; minor rotamer—

Italich dppm 7.834(d, /J=85Hz 1H), 747(d./=87Hz 1H), 562(,2H) 5358¢(.2
25 H), 4.71 (5, 1H), 4.08 (br-s, 3H), 3.22 (br-s, 2H), 3.08 (br-s, 2H), 2.77 - 2.65 (m, 4H),
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2.55 (s, 3H), 2.40 {s, 3H), 2.34 — 1.34 (m, 1ZH}. HPLC-6: RT = 1.68 min, purity = 97%.
hLPAT ICs0= 3750 nM.

Example 16
{4-(5-(((18,38)-3-(1 H-tetrazol-S-vicyclohexyioxy }-6-methylpy ridin-2-y 1)~ 1 ~-methyl- 1H-

1,2,3-triazol-5-yDmethyvl (cyclobuty methy }{(methyDcarbamate

N\
N
/| N\N
N
@]

A mixture of Example 15 (69 mg, 0.15 munol}, TEA (0.32 mL, 2.3 mumol), NaN;
{149 mg, 2.3 mmol) and HOAc (0.13 mL, 2.3 mimol} i toluene (1.0 mL) 0 a sealed tube
was stirred at 100°C for 18 h. then was cooled to 1t. The mixture was diluted with EtOAc
{5 mL)}, quenched with sat’d. ag. NaH{C{O5 (3 mL). The mixture was exiracted with
EtOAc (5 x 5 mL). The combined organic extracts were dried (MgS0Oy), filtered, and
concentrated in vacuo. The crude material was purified by preparative LC/MS using the
following conditions: Column: XBridge C18, 19 x 200 mm, 5-um particles; Mobile Phase
A 5:95 MeCN: water with 10 mM NH4OAc; Mobile Phase B: 95:5 MeCN: water with 10
mM NH:OAc; Gradient: 10-60% B over 20 min, then a 5-nun hold at 100% B; Flow: 20
mb/min. Fractions containing the desired product were combined and dried via
centrifugal evaporation to afford the title compound (54 mg, 70% vield) as a white solid.
LCMS, [M+H]T = 496.0. 'H NMR (500 MHz, DMSO-ds) [rotamer, ratio 53:47] [major
rotamer — underling; minor rotamer— ffafic]: Sppm 7.82{d, J=8.5Hz, 1H), 749(d,J=
8.6 Hz, 1H), 5.67 (s, 2 H), 5.57 (s. 2 H), 4.88 (5, 1H), 4.07 (br-s, 3H), 3.37 (m, 1H), 3.20
(br-s. 2H). 3.06 (br-s, 2H). 2.76 — 2.65 (m, 3H), 2.54 (s, 3H), 2.44 (s, 3H), 2.37 - 1.33 (m,
12H). HPLC-6: RT = 1.50 min, purity = 96%. hLPAT 1Cs¢= 22 nM,

Example 17
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(1-methyl-d4-(6-methyl-3-({({18,35)-3-
({methylsulfonvlycarbamoylicyelohexyDoxypyridin-2-y1)-1H-1,2, 3-triazol-5~vDimethyl

{cyclobutyimethy D (methylcarbamate

(IS

=z ] O O
N

N 0O
Ny oK

\ N
s
5 To a clear solution of Example 2 (15 mg, 0.032 mmol) and methanesulfonamide

(5 mg, 0.048 mmol} and DMAP (6 mg, 0.048 mmol) in DMF (0.2 mL) and DCM (1 mL)
was added EDC (9.4 mg, 0.048 mmwol}. The mixture was stirred at rt for 62 h, then was
diluted with water (2 mL) and DCM (5mL). The organic layer was washed with brine (5
mb), dried (MgS804) and concentrated in vacuo to afford a white solid, which was

10 purified via preparative LC/MS with the following conditions: Colunmmn: XBridge C18, 19
x 200 mum, 5 um particles; Mobile Phase A: 5:95 MeCUN: water with 10 mM NH4OAc;
Mobile Phase B; 95:5 MeCN: water with 10 mM NHiQAc; Gradient: 20-70% B over 20
min, then a 3-min hold at 100% B; Flow: 20 mL/oun. Fractions containing the desired

product were combined and dried via centrifugal evaporation to afford the title compound

15 (14 mg, 78% vield) as a white solid. LCMS, [M+H]" = 549.3. 'H NMR (500 MHz,
DMSO-ds) [rotamer, ratio 53:47] [major — underlined; minor — ffafic]: S ppm 7.82(d, J =
86Hz, 1H), 7464(d,J=86Hz 1H} 562 (s, 2H), 5.58 (s, 2 H}, 4.85 (s, 1H}, 4.08 (br-s,
3H), 3.60 (o, 1H), 3.24 — 3.08 (m, 2H), 2.79 — 2.67 (m, 4H), 2.54 (s, GH), 2.44 (s, 3H),
235135 (m, 12H). HPLC-6: RT = 1.56 nun, purity = 97%. hLPA1 ICs0=352 nM.

20
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(18,38)-3-((2-methyl-6-(1-methy}-5-
({(methyI{({R}-1-
phenylethyDicarbamoyDoxy ymethyl)-
1H-1,2,3-trtazol-4-yhpyidin-3-
vhoxy)cyclohexane-1-carboxylic
actd

1H), 2.63 - 2.55 (m, 2H).
249244 (m, 1H), 2.38
{brs, 3H), 1.99 {br d,
J=14.4 Hz, 1H), 1.47 -
170 (m, 3H), 1.67 - 1.28
{m, TH)

hLPAL ICsh=17 oM

Table 1
Example Structure & Name Analyt cg ji Biology Method
LCMS, [M + H' =
Q 458.3.
o "'/n/o"' IH NMR (500 MHz,
N o CIHONY S 826 (dd,
| J=3.0, 0.6 Hz, 1H), 8.00 -
N~ 7.96 (m. 1H), 738 (dd,
1% N /12 J+8.8,2.8 3—123 1H),5.58 | Example
\\_ 0O N/O (S, 28), 470 (br S., jH)_ 2
N—=N_ / 4.03 (s, 3H), 2.79 - 2.69
e {m, 1H), 2.64 {(br. 5., 38).
(rac)-3-((6-(3- 2.01-1.93 (m, 2H), 1.84
{{{cyclopentyl{methybcarbamoyljoxy | 1.73 {m. 3H), 1.71 -
ymethy)-1-methyl-1H- 1.2 3-triazol- 1 49 (m éH) } 48 136
4-yhpyridin-3-yhoxy ey clohexane-1- (ﬁl, 4H}j T -
carboxylic acid hLPAL ICs0= 21 nM.
LCMS, M + H' = 508 2
Q TH NMR (500 MHz,
o ':,,rOH DMSG-dsy 5 7.83 (br d,
(|) J=8.5 Hz, 1H), 7.46 (d.
7 J=8.6 Hz, 1H), 7.38 -
N~ 6.97 (m, 5H), 5.68 {br s,
o 7H), 5.36 (brs, 1H), 5.10
NN //( (brs, 1H), 476 {(brs,
N-N N IH). 4.14 - 398 (m, ZH), | Example
19 \ ! /\© 3.69 (br d, J=7.7 Hz 3

- 160 -
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(18,38)-3~({(6-(1-methy1-53-
(((methyI({(R)-1-
phenylethvhcarbamoyhoxy ymethyl)-
1H-1,2 3-triazol-4-vhpyndin-3-
vhoxy)cyclohexane-1-carboxylic
actd

{m, 1H}, 422 -3.95 (m,
3H), 2.74 - 2.63 (m, 1H).
2.60-2.56 (m, 3H), 2.00
=191 (m, 1H), 1.90 -
1.71{m, 3H), 1,70 - 1.59
{m, 2H), 1.57 - 133 (m,
SH)

hLPAT ICso=21 oM.

Example Structure & Name Analytical & Biology Method
Data
Q"’/ OH
o i§ LOMS, [M + HT* =486.2.
N 0 I'H NMR (500 MHz,
N DMSO-de) 8 7.83 (br 4,
o J=8.3 Hz, 1H), 7.4% (br )
NN A d, J=8.6 Hz, 1H). 5.85- | Example
20 NN ° N/<D $.43 (my, 2H), 4.77 (br s, 1
\ / 1H), 4.28 - 3.96 (m, 3H),
(18,38)-3-((6-(5-(({(1- 2.55{s, 6H), 2.42 {br d,
cyclobutylethy Y methyDearbamoylo | /=8.6 Hz. 3H). 1.97 (br s,
xy ymethvi)-1-methyi-1H-1,2.3- tH), 187 - 117 (m,
tnazol-4-y1)-2-methylpyridin-3- 13H). 1.00 - 0.75 (m, 3H)
vhoxycyclohexane-1-carboxylic hLPAL ICs0 =28 uM.
acid
{diastercomeric mixiure}
LOMS, [M+H]" = 494.4
/O" OH TH NMR (500 MHz,
0 “r DMSO-de) 5 8.43 - 8.29
N 0 (m, 1H), 8.07 - 7.94 (i,
N 1H), 7.66 - 7.51 (m, 1H),
7.42 - 7.04 (m, 5H), 5.78
PN Jf s - 5.57 (m, 2H), 5.45 - Example
\ o} 5.03 (m, 1H), 4.87 -4.73 1

-161 -
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]
[N

\ 0
N

L 0
NN—N OJ(/N

(18.38)-3-((6-(5-
{{{{eyclobutylmethyD(methyDearbam
oylyoxy)methyl)-1-methyl-1H-1,2.3-
triazol-d-ypyridin-3-
vhoxycyclohexane-1-carboxylic
acid

H NMR (300 MHz,
DMSG-ds} & 8.35 (br. s,
1H), 7.99 (d, J=8.5 Hz,
1H), 7.57 (d, J=7.6 Hz,
1H), 5.62 (d, /=19.2 Hz,
2HY, 4.77 (br. s., 1H),
4.11 (d, /=6.1 Hz, 3H),
356 -3.41 (m, 1H), 3.28
- 3.04 (m, 2H), 2.80 -
2.67 (m, 3H), 2.02 - 1.40
(m, 15H)

hLPAT ICso=12 nM.

Example Structure & Name Analytical & Biology Method
. Data
Q LOMS, [M+H]" = 480.1,
o w,n/OH IH NMR (300 MHz,
0 DMSG-ds} & 8.34 (br. s,
o IH). 8.01 (d, /=85 Hz,
N~ 1H), 7.55 (d, J=7.0 Hz.
o 1H), 7.41-696 (. SH). | o
- NN NoA 5.77-5.56 (m, 2H), 478 | 7 F
N-N_ rb (br.s, 1H), 4.50 - 425
{m, 2H), 4.18 - 3.91 (m,
(1S.38)13-((6-(5- il—ﬂ), 3.50 (br. 5., 1HD), ;
{({{benzyl{methylycarbamoviyoxy ymet 2.84 ) é'()z <m’ 3H)"' 2.02
hyl)-1-methyl-1H-1.2 3-triazol-4- | 7 ZZLigng éi)ﬂ, 171 -
yDpyridin C;\bziﬁflﬁghewm b WLPAT ICs= 18 nM.
Example
LCMS, [M+H]" = 4583 i
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cyclopropylethyD{methyvcarbamovi)
oxyymethvi-1-methyi-1H-1,2,3-
triazol-4-yDpyridin-3-
voxy yevclohexane-1-carboxylic
acid

CD:CNY & 824 (br. s,
1H), 8.12{d, /=8.1 Hz,
1H), 7.93(dd, /=9.1, 2.5

Hz, 1H), 517 (br. s, ZH),

4.80 - 4.59 (m, 1H)}, 3.97
{d, /=158 Hz, 3H), 331
-3.07 (m, 1H), 272 -
254 (m, 4H), 2.02-1.76
(m, 3H), 1.70- 1.33 {m,
3H). 1.09 - 0.87 (m, 3H),
0.84 - .65 {m, 1H}, 0.46
-0.13 (m, 48)

hLPAL ICso= 20 nM.

Example Structure & Name Analytical & Biology Method
Data
Example
.. _OH LCMS, [M+H]* = 460.3 1
0 T 'H NMR (500 MHz,
X o DMSO-de) & 8.44 - 8.2€
N. (m, 1H}, 8.07-7.95 {(m,
o 1H), 758 ¢br d, /=73
N 0/[( HZ? 1H), 573 - 5;52 {m,
, N N 2H), 478 (brs, 1H), 4.20
24 N—N ; \
\ / -4.03 (m, 3H), 2.70 -
(18,38)-3-((6-(1-methyl-5- 2.59 (m, 2H), 1.99 - 1.71
{({(methyl(pentan-2- {m, 6H), 1.68 - 1.49 (m,
yhcarbamoyoxy ymethy3-1H-1,2.3- | 4H), 1.43 - 1.09 (o, 4H).
triazol-4-yDpyridin-3- 1.06 - 0.78 (m, 6H), 0.32
vhoxy yevelohexane-1-~carboxylic ~0.58 (m, 1H)
acid BLPAL ICso= 47 nM.
{diastersomeric nuxture)
LOMS, [M+H]" =4583 | Example
H NMR (400 MHz, 3
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27

/O"’/ OH
0 I

F o

o
N\\ \ O/[(N
N—N
\ / /\D

{15,38)-3-(4-(5-

{{({{cyclobutylmethy D{methyDcarbam

ovloxy ymethyl)-1-methyl-1H-1,2.3-
triazol-4-y1)-2-

fluorophenoxy ey clohexane-1-

carboxvlic acid

LCMS, [M+H]" = 4751
'H NMR (500 MHz,
DMSO-de) 8 7.70 - 7.48
(m, 2H), 7.33 {t, J=8.7
Hz, 1H), 5.32(,.=79
Hz, 2H3, 4.75 (br. 5., 1H),
412 (br. 5., 3H} 3.65 -
3.44 (m, 4H), 3.26 - 3.07
{m, 2H}, 2.69 - 2.60 {(m,
1H), 2.01 - 1.41 {(m, 14H)
hLPAL ICso= 14 nM.

Example Structire & Name Analytical & Biology Method
Data
O Example
. OH LCMS, [M+H]" = 497.3 |
0 M "H NMR (500 MHz,
F o DMSO-ds) 8 7.73 - 7.41
{m, 2H), 7.38 - 6.98 {m,
6H), 5.43 - 5.26 (m, 2H),
N NNy /l‘z 472 (br.s., 1H), 439 (.
5 VY N J-—-8_.9 Hz, ,2,H)’ 4:4() -
\ / [ j 3.95 (m, 3H), 3.67 - 3.42
(m, 3H), 2.69 - 2.60 (m,
(18,38)-3-(4-(5- 1H), 1.96 (br. 5., 1H),
{(({benzyl{methyljcarbamoyloxy)met | 1,82 (. /=11.1 Hz, 3H),
hyD)-1-methyi-1H-1,2.3-tnazol-4-y1)- | 1.69 - 1.45 (m, 5H)
2-fluorophenoxy jeyclohexane-1- hLPAL ICso = 34 nM.
carboxvlic acid
Example
I
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29

N . _~

N

O <
W O/Z( !
N—N N/w
\ /
(18.35)-3-({6-(5-(({{{(R)-1-
cyclopropylethyD{methyDearbamoyl)
oxyymethyi)-1-methyl-1H-1,2 3-
triazol-4-v1}-2-methylpyridin-3-
voxy yevclohexane-1-carboxylic
acid

DMSO-de) 6 7.69(d,
J=82 Hz 1H), 7.33 (4,
J=8.2 Hz, 1H), 574 -
5.34 (m, 2H), 4.64 (br. 5.,
1H), 3.95 (s, 3H), 3.27
{br.s., I1H), 2.67-2.44
{m, 4H), 2.27 (5, 3H),
.88 (d. /=14.0 Hz, 1H),
1.79 - 1.59 (m, 3H), 1.56
~1.27 (m, 4H), 1.05 -
0.63 {m, 4H), 0.44 - -0.39
{m, 4H)

hLPAL ICso =41 nM.

Example Structure & Name Analytical & Biology Method
‘ Data
LCMS, IM+H] " =477.1 Example
O "H NMR (500 MHz, 1
o ""I]/OH DMSO-de} § 7.70 - 7.43
F ) (m, 2H), 7.32 (br 1, J=8.5
Hz, 1H), 5.33 (br s, 2H),
475 (brs, 1H), 4.12 (s,
o) 3H), 3.90 (br s, 1H), 3.52
- N SN A /k/\ (brd. J=16 5 Hz, 2H),
“ N-N_ N 2.71 - 2.59 (m, 2H), 1.97
{15.358)-3-(2-fluoro-4-(1 -methyl-5- ibr s, 1H), 1“88," 176 (m,
{{{methyi{pentan-2- ,“"H)’ L7~ ;'43,,(@’ 4H),
vhcarbamoyioxy ymethy }-1H-1,2 3- 1,43 - 118 (m, 2H), 114
triazol-4-vDphenoxy jeyclohexane-1- ",O;? ! (m, SH)’ 0'8% (brt,
carboxvlic acid J=6.9 Hz, 2H), 0.76 -
(diastereon{eric mixture} O',616 (m’ E‘H)
hLPAT ICs =25 nM.,
LOCMS, [M+H} =472.1 Example
H NMR (500 MHz, 3
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31

o
N O/Z(N/k/\
N—N
\ /
(18,38)-3-((2-methyl-6-(1-methy}-5-
{{({methyl{pentan-2-
yhcarbamoyDoxy methy1)-1H-1,2,3~
triazol-4-yypyridin-3-
vhoxy)cyclohexane-1-carboxylic
acid
{(diastereomeric mixture)

J=82 He 1H) 7.48{d,
J=7.0 Hz, 1H), 5.66 {br.
s., 2H), 479 (br. 5., 1H},
4.10 (s, 4H3, 2.63 (br. s.,
3H}, 2.42 (s, 3H), 2.10 -
197 {(m, 1H), 191 -1.71
{m, 4H), 1.67 - 110 (m,
6H), 1.06 - 0.80 (i, 4H),
0.64 (br. s., 2H)

hLPAT ICso =36 nM.

Example Structure & Name Analytical & Biology Method
Data
Example
. OH LCMS, [MHH]" = 4943 1
Y M 'H NMR (500 MHz,
X o DMSO-ds) & 7.86 {d,
N J=8.5 Hz. 1H), 749 (d,
o J=8.5 Hz, 1H), 7.39 -
N oJ( 6.97 (m. 5H), 5.79 - 5.63
NN N {m, ZH}, 4.79 (br. 5., 1H),
30 \ / 4.49 - 426 (m, ZH), 4.17
-3.91 (m, 3H), 286 -
(18,38)-3-((6-(5- 2.69 (m, 3H), 2.68 - 2.59
{(((benzyl{methyDcarbamoybhoxy)met | (m, 1H), 2.41 (d. J=14.3
hyD)-1-methyi-1H-1,2.3-triazol-4-v1)- | Hz, 3H), 2.07 - 1.98 {m,
2-methylpyridin-3- TH}, 1.92 - 1.74 (m, 3H),
vhoxy yevelohexane-1-~carboxylic 1.71 - 1.45 (m, 4H)
acid hLPAT {Cso= 16 nM.
O Example
o w,n/OH LOMS, [M+H]" = 474.3 !
o YH NMR (500 MHz,
;o DMSO-de) 5 7.84 (d,
N~
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Example Structure & Name Analytical & Biology Method
P PR ’ Data
O LOMS, [M+H| = 4603 | Example
o w,n/OH H NMR (500 MHz, 1
o DMSO-de) 8 7.85 (d,
P J=8.5 Hz, 1H), 7.48 (d.
N A J=8.5 Hz, 1H), 5.64 (d.
ch J=15.9 Hz. 2H}. 4.79 (br.
< N 5., 1H), 4.10 (s, 3HD, 3.53
32 [\ 0 8., fr St B A I
N-N_ NN -3.32 (m, 2H), 3.23 -
(15.38)-3((6-(5- 3.02 (m, 1H), 2.85 - 2.69
(((butyi(méthyi)éarbamayl)oxy)meth (;];“'}‘ﬂ;)’ ?”45’}?"' ;Hz g
yi-1-methyi-1H-1.2.3~-tnazol-4-yl}- | ° (br. s., . ), q'{m( ’
2-methylpyridin-3- ii9:8 HZ% SH) ) L‘l}; '
vhoxy yevelohexane-1-carboxylic ;Ij ;’ (m, 3H), 0.66 (br. 5.,
acid
- BLPAL ICs0= 10 nM.
Q Example
o O LOMS, [M+H]' = 472.4 !
Q o TH NMR (400 MHz,
| CD3CN)Y 6 7.96 - 7.79
NF (m, 1H), 7.35 (d. /=8 8
o Hz, 1H), 5.67 (br s. 2H),
NT o/[(N 4.86 - 4.62 (m, 1H), 4.19
33 N-N_ / -3.97 (m, 4¥1), 3.39 -

{18,38)-3-((6-(5-
{{({{cyclobutylmethy D{methyDcarbam
oyvhoxy ymethyl-1-methyt-1H-1,2,3-
triazol-4-vi)-2-methylpyridin-3-
yhoxyeyclohexane-1-carboxylic
acid

3.01 (m, 2H), 2.88 - 2.63
(m, 4H), 2.60 - 2.29 (m,
4H), 2.18 - 2.04 (m, 1H),
1.91 - 1.44 (m, 12H),
1.29-1.15 (m, 1H)
hLPAT ICs0= 7 nM.
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35

Cl
(18.35)-3-((6-(5-((((4-
chlorobenzyD{methyDearbamovijoxy
ymethyi)-1-methyl-1H-1,2 3-triazol-
4-y1}-2-methylpyndin-3-
voxy yevclohexane-1-carboxylic
acid

J=8.5 Hz, 1H), 7.49 (d,
J=8.5 Hz, 1H), 7.44 -
6.99 (m, 4H), 5.83 - 5.59

(m, 2HD), 4.79 {br. 5., 1H),

449425 (m, 2H), 4138
~3.93 (m, 3H), 2.86 -
2.68 {(m, 3H), 2.67 - 2.60
{m, 1H), 2.45 - 229 {m,
3H}, 2.03 (4, J=13.7 Hz,
1H), 1.94 - 1.73 (m, 3H),
1.71 - 1.44 {m, 4H)
hiLPAY ICso =284 nM.

Example Structure & Name Analytical & Biology Method
‘ Data
LCMS, [M+H|"=4743 Example
"H NMR (500 MHz, 1
Q DMSO-do)  7.85 (d.
o ""H/OH J=8.5 He, 1H), 7.48 (d,
o J=8.5 Hz, 1H), 5.63 (d,
P J=15.3 Hz, 2H), 4.79 (br.
N A 5., TH), 4.10 (br. s, 3H),
0 3.44 (br.s., 1H), 3.22 (br.
34 NN A «/k .. 1H), 3.06 (br. 5., 1H),
N-N N 2.84 - 2.69 (m, 3H), 2.63
(15383 4(6-(5- (t.J=10.4 Hz, 1H), 2.42
{{{isopentyl{methylicarbamoyljoxy) S 3H}’.%w j 5,97 (1:1
methy - 1-methyl-1H-1,2,3-triazol-4- ,“H),’ 192170 {H}’ 2H),
o1)-2-methy lpyridin-3- 1.70 - 1.42 (m, 4H), 1.40
vhoxy Jeyclohexane-1-carboxyhe |~ 119 (m, ZH), 1.14 (br
acid 5., IH), .88 (br. s., 3H),
0.62 (d, J=4.6 Hz, 3H)
hLPAL ICs =16 nM.,
Q Example
0 "'fn/o"' LOMS, IM+H]" = 528.3 :
Q o H NMR (300 MHz,
| DMSO-de) § 7.85 (d.
N~
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Example Structure & Name Analyti cgr:i Biology Method
O LOMS, [M+HJ* =471.3 | Example
o "I,H/OH 'H NMR (400 MHz, 7
0 CIHCNY & 7.48 - 7.31
(m, 2H), 6.87 (d. J=8.4
Hz, 1H), 5.11 (s, 2H),
o . 4.62 (br. 5., 1H), 3.95 (s,
36 N7 o/[(N ] 3H), 2.70 - 2.56 (m, 4H),
N=N_ / /w 213 (5. 3H). 2.02-1.92
(18.38)-3-(4-(5-((((R)-1- 0
cyclopropylethyD{methyvcarbamovi) 0 8§ 0 68 S - iH o 37
oxyymethyl)-1-methyl-1H-1,2.3- SRR <;n’ )’;‘o“}
triazol-4-y1)-2- ((bl‘ ffi:iH}, 0.26 - -0.22
methy}phﬂnom)m clohexane-1- m, oy
carbosvlic acid HLPAL ICs0=6 nM.
O Example
1
o “" LOMS, [M-H]" =4713
'H NMR (500 MHz,
DMSO-de) & 7.66 -7.42
(m, 2H), 7.06 {d, /=8.5
Hz, 1H), 5.28 (br. 5., 2H),
37 N N 4.74 (br. 5., 1H}, 4.10 (br.
| /\D 5., 3H), 3.48 - 3.34 (m,
2H), 2.76 (br. 5., 2H),
(18,38)-3-(4-(5- 265 -2.58 (m, 1H), 2.22
{({({{cyclobutyimethy D{methylcarbam (br. s, 3H), 2.02 - 1.40
oyhoxy)methyl)-1-methyl-1H-1.2.3- | ) 15H)
triazol-4-y1)-2- BLPAL ICso= 14 nM.
methyiphenoxy jeyclohexane-1-
carboxvlic acid
Q LOMS, [M - HI* = 493.0 Eminpie
o -,,,rOH 'H NMR (500 MHz,
(lj DMSO-de) § 7.65-7.39
{m, 2H), 737-6.94 {m,
TH), 5.32 (d, J=19.5 Haz,
o ZH) 4.72 (br. 5., 1H).
38 NN A 4.39 (d. J=13.4 Hz, 2H),

aiae
\ /

(18,38)-3-(4-(5-
({({benzyl{methylcarbamovoxy ymet
hyvh-1-methyl-1H-1,2.3-triazol-4-v1}-

2-methylphenoxy jcyelohexane-1-
carboxvlic acid

4.18 -3.95 (m, 3H), 2.89
- 2.70 (m, 3H), 2.62 (br.
s, 1H), 2.24 - 2.10 {m,
3H), 2.00 (d. /=11.9 Hz,
1H), 1.90 - 1.71 (m, 3H),
1.69 - 1.39 (m, 4H)
hLPA1 ICs0= 32 nM.
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Example Structure & Name Analytical & Biology Method
Data
Example
,O OH LOMS, IM-+HJT = 473.3. i
o il IH NMR (500 MHz,
o DMSO-de} 8 7.62 - 7.42
(m, 2H), 7.05 (d, J=8.5
o Hz, 1H), 5.27 (br. 5., 2H).
. N 4.74{br.s., 1H}, 4.09 (s,
39 NN An/&/\ 3H), 3.43 (br. 5., 2H),
/ 2.68 - 2.54 (m, 4H), 2.21
(18.38)-3-(Z-methyl-4-(1-methyl-5- | (g 3H), 2.01 (d, /=137
({({methyl(pentan-2- Hz, 1H), 1.88 - 1.71 (m,
yDearbamoyoxyjruethyD-1H-1.2.3- | 31} 1.69 - 1.18 (m, 6H),
triazol-4-yDphenoxyJeyclohexane-1- | 1 16 - 0.66 (m, 6H)
carboxylic acid hLPAT ICs =23 nM.
(diastereomeric muxiure}
LCMS, [M+H]T =459.3 | Example
Q 'H NMR (500 MHz, i
o ""H/OH DMSO-ds) 3 7.52 (d.
o) J=13.1 Hz, 2H), 7.05 (4,
J=7.6 Hz, 1H), 5.27 (d,
J=5.5 Hz, 2H), 4.74 (br.
1 0 s., 1H), 4.09 (s, 3H), 3.23
40 N7 OJ(N -3.04 {m. 2H), 2.77 (d,
N-N_ NN J=6.4 Hz, 3H), 2.61 (br.
{18,38)-3-(4-(5- S, 18), 2.22 (s, 3H), 2.00
({(butyl(methylicarbamoyoxy Jmeth (d, S=12.8 Hy, 1H), 1.90
vi)-1-methyi-1H-1,2 3-triazol-4-y1)- | - 109 (m. 3H). 1.67 -
2-methylphenoxy)cyclohexane-1- | 1-04 (m, 8H), 0.91 - 0.61
carboxylic acid (m, 3H)
hLPAT 1Cs0= 28 uM.
O LOMS, [M+H|T = 4713, E"a’?‘pi‘*
o 'wn/o” 'H NME (500 MHz,
o DMSO-de) 8 7.60 - 7.44
(m, 2HD), 7.04 (d, J=8.5
Hz, 1H), 5.28 (s, 2H),
" 4.74 (br. s., 1H), 4.09 (s,

o)
AN
NN )
N—N
\ /

(18,38)-3-(4-(5-

{{{cyclopentyl{methyvcarbamoyoxy

methyi}-1-methyl-1H-1.2 3-triazol-
4-yH-2-methviphenoxy jevclohexane-
1-carboxylic acid

3H}, 3.42 (br. s, 1H),
2.72-2.58 (m, 4H), 2.27
- 217 (m, 3, 2.01 (d,
J=13.4 Hz, 1H), 1.89 -
171 (m, 3H), 1.69-1.32
{m, 12H}

hLPAL ICs= 14 nM.
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Example Structure & Name Analytical & Biology Method
Data
LOMS, [M+H]T =474.3. | Example
,O OH 'H NMR (300 MHz, 1
0 i DMSO-do) & 832 (s,
X 0 1H), 7.90 (s, 1H), 5.62
| _N (d, /=18.0 Hz, 2H). 4.88
0 (br.s., 1H), 4.10{br. 5.,
, X 3H). 3.26 - 3.04 (m, 2H),
42 N O/Z(N/\/k 2.76 (d, J=17.7 Hz, 3H),
\ / 2.65 (br. 5., 1H), 2.28 (s,
{15,38)-3-((6-(5- 3H), 2.03 (4. J=12.8 Hz,
{{(isopentyl{methycarbamoyoxy} | ¢ H). 1.93-1.77 (m, 3H),
methyl)-T-methyl-1H-1,2 3-tnazol-4- | { 70. 1 06 (m, TH), 0.88
yh-4-methylpyridin-3- {d, /=4.6 Hz, 3H), 0.67
vhoxycyclohexane-1-carboxylic (d..J=5.2 Hz, 3H)
acid hLPAL ICs0= 3750 nM.
LOMS, [M+HTT = 4463 | Example
'H NMR (500 MHz, 1
Q OH DMSO-ds) & 835 (d,
0 i J=2.4 Hz, 1H), 8.00 (d,
X 0 J=8.9 Hz, 1H), 7.55 (d,
| _N J=8.2 Hz, 1H), 5.62 (d.
o J=18.0 Hz, 2H), 4.79 (br.
43 NS OJ( 5., 1D, 411 €5, 3H), 3.2
N-N /N/\/\ -3.04 (m, 2H), 2.82 -
2.62 {m, 4H), 1.98 (d.
(18,38)-3-((6-(5- J=14.0 Hz, 1H), 1.89 -
{{{(butyl{methyhearbamoyloxy)meth | { 73 (m, 3H), 1.72 - 1.37
yi-1-methyl-1H-1,2,3-tr1azo1-4- (m, SH), 1.26 (br. 5., 2H),
yhpyridin-3-yhoxyleyclohexane-1- | 1 05 (br. 5., 1H), 0.88 (br.
carboxylic acid s., 2H), 0.69 (br. s., 2H)
HLPAL ICs0=7 nM.
O Exarople
o ""I]/OH LCMS, [M+HTT =4752 !
F 0 "H NMR (500MHz,
DMSO-ds) & 7.61 (4,
J=12.2 He, 1H), 7.53 (d,
, o J=8.5 Hz, 1H), 7.35 (¢,
44 N OJ(N /O J=8 5 Hz, 1H), 5.34 (s,
N=N_ / 2H), 4.75 (br. 5., 1H),
(15335;)_3_(4_“(5_ 4.13 (S, 3H), 3.46-3.30

{{{cyclopentyl{methviicarbamovijoxy

ymethvi}-L-methyl-1H-1,2 3~triazol-
4-y)-2-fluorophenoxy }eyclohexane-
{~carboxylhic acid

(m, 1H), 2.73 - 2.59 {m,
4H), 2.01 - 1.30 (m, 16H)
hLPAT ICs0= 6 nM.
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(18.353-3-(2-fluoro-4-(5-
{{Gsopentyl{methyvhcarbamoyoxy)
methyi}-T-methyl-1H-1,2 3-triazol-4-
vhphenoxy)cyclohexane-1-
carboxyhic acid

3H), 2.67 {br. 5., 1H},
1.98 (br.s., 1H), 1.89 -
111 (m, 10H), 0.96 -
0.05 {m, 6H)

hLPATL ICs =3 nM.

Example Structure & Name Analyti cgri Biology Method
LOMS, [M+H]T = 4754 | Example
,O OH 'H NMR (500 MHz, 1
0 I DMSO-de) & 7.61 - 7.39
F ° (m, 2H), 7.30 - 7.19 (m,
1H), 5.23 (s, 2H), 4.66
o (br. 5., 1H), 4.02 (s, 3H),
NS A /% 3.29 (br. s., 1H), 2.65 (br.
45 N—N N s., 3H), 2.60 - 2.52 {m,
\ ! 1H), 1.94 - 1.85 (m. 1H),
(18,38)-3-¢4-(5-((((1~ 1.73 (d. J=11.0 Hz, 3H),
cyclopropylethyl{methylicarbamoyl) | 1 56 (4, /=85 Hz, 2H).
oxy ymethvi)-1-methyi-1H-1,2,3- 1.44 (br. 5., 2H), 0.98 (d,
triazol-4-y1)-2- J=16.2 Hz, 4H}, 0.51 - -
fluorophenoxy ey clohexane-1- 0.31 (m, 4H)
carboxylic acid hLPAI ICs0= 20 nM.
{(diastereomeric mixture)
Example
,O OH LCMS, [M+H]" =463.0 1
o T TH NMR (500 MHz,
F 0 DMSO-de) & 7.69 - 7.45
{m, 2H}, 7.35 (br. 5., 1H),
o 5.34 (br. s., 2H), 4.75 (br.
46 N o,/( s., TH), 4.13 (s, 3H), 3.23
N—N /N/\/\ ~73.Ob (m, ZH), 2‘"{’8 (d,
J=8.9 Hz, 3H), 2.63 (br.
(15,38)-3-(4-(5~ 5. 1HD, 1.99- 1.04 (m,
{{{(buty l{methy DearbamoyDoxydmeth | {21 0.93 - 0.70 (m, 3H)
yi)-1-methyl-1H-1.2 3-triazol-d-y)- | h1PAT ICso= 6 nM.
2-fluorophenoxy yevclohexane-1-
carboxvhic actd
Q LOMS, [M+H|T = 477.1 E"a’?‘pi‘*
o w,n/OH 'H NMR (500 MHz,
F o DMSO-de) § 7.77 - 7.43
{m, 2H), 7.33 (br. 5., 1H).
5.34 (d, J=7.9 Hz, 2H).
o 4.75 (br. 5., 1H), 4.13 (br.
47 NN A ﬂ/k 5., 3H), 3.23 - 3.06 (m,
N-N N 2H). 2.78 (d, J=14.6 Hz.,
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Example Structure & Name Analytical & Biology Method
Data
Q Example
o " LOMS, IM+H]T = 471.3 1
IH NMR (400 MHz,
CDCl3) 8 7.73 (brs, 2H),
7.04 (br d, J=7.5 Hz,
7H), 5.32 (s, 2H), 4.72
48 N AN ,/( /kD (brs, 1H), 4.19 (br s,
3H), 2.94 (br d. J=3 1
Hz, 1H), 2.67 (s, 3H),
{1&,3.‘5)__ ~{4-(5-({{(1- 2.47 - 1.58 (1, 16H),
cvclobutylethyD(methy Dearbamoylho | 1.02 (br s, 3H)
xyymethvl)-1-methyi-1H-12 3- hLPAT ICso=8 nML
inazob-4-yDphenoxy ey c,lohu\gmc 1-
carboxvlic acid (isomer 1)
O Example
o ]/OH LOMS, IM+H|T = 4713 1
|0 H NMR (400 MHz,
CDCL) 5 7.85 - 7.62 (m,
2H), 7.03 (br d, =33
Hz, 2H), 5.32 (br 4.
49 N J=2.9 Hz, 7H), 4.87 -
N“_ OJ( /kD 456 (m, 1H), 4.19 (brs.
3H), 3.07 - 2.86 (m, 1H),
(15,3& J3-(4-(5-((((1- 2.67 (brs, 3H), 2.49 -
cyclobutylethy(methycarbamoyljo | 1.49 (m, 16H), 1.05 -
xy)methyli-l-methyl-1H-1,2,3- 0.93 (m, 3H)
triazol-4-viphenoxy)eyclohexane-1- | RLPATL 1Cso= 14 nML
carboxylic acid (isomer 2)
LOMS, [M+H|" = 4602 | Example
IH NMR (500 MHz, 1
Q OH DMSO-de) § 8.34 (br. 5.,
o i 1H). §.09 - 7.93 (m, 1H),
SN 0 7.55(d, J=7.9 Hz, 1H),
LN 5.62 (d. J=16.8 Hz, 2H),
478 (br. 5., 1H), 4.11 (br.
50 s., 3H),3.29 - 3.00 {(m,

N\\ D O/l( /\/k
\

{1 s,3§>>“3“<<6"(3"
({{(isopentyl{methyhcarbamoyoxy}
methyi}-t-methyl-1H-1,2,3-inazol-4-
vhpyridin-3-yhoxy jeyclohexane-1-
carboxylic actd

2H), 2.76 (d, J=17.7 Hz,
3H), 2.64 (br. s.. 1H),
1.97 - 1.45 (m, 8H), 1.40
- 1.14 (m, ZH), 0.88 (d,
J=4.9 Hz, 3H), 0.67 (d,
J=5.2 Hz. 3H)

hLPAL ICso= 12 nM.
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(15,38)-3-(4-(5-
({{isobutvl{methylicarbamoyi)oxy ) m
ethyly-1-methyl-1H-1,2,3-triazol-4-
yvhphenoxy)cyclohexane-1-
carboxylic acid
{diastereomeric mixture)

(d, J=15.3 Hz, 3H), 2.67
(br.s, 1H), 2.03 - 1.48
(m, 9H), 0.88 - 0.64 (m,
6H)

hLPAL ICs0= 440 nM.

Example Structure & Name Analyti cgri Biology Method
LCMS, [M+H]"=4573 Example
"H NMR (400 MHz, i
,O OH CDsCN) § 7.64 - 7.44
o T (0, 2H). 6.89 (d, J=8 &
o Hz, 2H). 5.10 (s, 2H),
461 -4.49 {m, 1H), 3.94
o (s. 3H), 2.70 - 2.52 {m,
) N 4H), 1.96 - 1.85 (m, 1H),
S Nﬁ_N O/Z(N/w 1.75 - 1.35 (m. 8H), 0.97
/ (br.s., 3H), 0.75 (br. 5.,
(18,38)-3-(4-(5-((({(R)-1- 1H), 0.44 -0.25 (m, 4H)
cyclopropylethyli(methyiicarbamovl) | hLPATL ICso = 24 nM.
oxyymethy-1-methyl-1H-1,2,3- In vivo acute histamine
iriazol-4-yliphenoxy)cyclohexane-1- | assay : -73% histamine at
Carboxyiic acid a3 mg/’kg dose of
Example 51
Q LOMS, [M+H]' =457.2 | Example
o w,n/OH H NMR (500 MHz, 3
o DMSO-de) § 7.54 (d,
J=8 2 Hz, 7H), 6.96 (d.
J=8.2 Hz, 2H), 5.18 {br.
o 5., 2H), 459 (br. 5., 1H),
52 NS OJ(N 3.99 (s, 3H), 2.62 (br. 5.,
N-N_ | 3H), 2.51 (br. 5., 1H),
(18.,38)3-(4-(5(((((S)-1- b7 - L3 (m. 3K, 1.06
cyclopropvlethy D{methvlycarbamoyl) | (1:30 (m, 3H), (?"87 T
oxyymethyly-1-methyl-1H-1,2.3- 0.71 (n?, 1H), 0.43 - -0.30
triazol-4-yhphenoxy jeyclohexane-1 - (m, 4H) . -
carboxvlic acid BLPAT ICso= 197 nM.
Q Example
., OH G M 445 i
0 (g LOMS, [M+H]' = 4452
(o} "H NMR (500 MHz,
DMSO-ds) & 7.68 (br. s.,
7H), 7.08 (d. J=§.2 Hz,
o 2H). 531 (5. 2H), 472
- NN A (br. s, 1FD}, 4.12 (s, 3H),
33 N-N_ /NY 3.08 - 2.93 (m, 2H). 2.80
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(18,38)-3-(4-(5-
{{{1sopentyl(methyDcarbamoyDoxy)
methyi}-T-methyl-1H-1,2,3-tr1azol-4-
yh-2-methyviphenoxy jevclohexane-1-
carboxyhic acid

- 2.26 (m, 3H), 2.14 (d,
J=13.4 Hz, 1H), 1.89 -
1.26 (m, 10H), 1.02 -
0.68 (m, 6H)

hLPAT ICs0=3 nM.

Example Structure & Name Analytical & Biology Method
Data
LCMS, [M+ H{* =471.2 | Example
., ~OH YH NMR (400 MHz, 2
o (Il/ CDCL) 8 7.60 (1, J=9 4
Hz, 2H), 6.93 (d. J=7.5
Hz, 2H), 5.21 (s, 2H),
o 4.61 {br.s., 1H), 410 (d.
NN A J=2.2 Hz, 4H), 3.84 (dd.
54 NN © N/kD J=10.3, 6.6 Hz, 1H), 2.98
\ / -2.76 (m, 1H), 2.69 -
(18,38)-3-(4-G-({{(1- 2.53(m, 3H),234-2.19
cyclobutylethy Y methyDcarbamoylyo | (m, 1H), 2.08 (4, /=13.9
xy)methyi)-1-methyl-1H-1.2.3- Hz, 1H), 2.00 - 1.40 (m,
triazol-4-yDiphenoxy jovelohexane-1- | 12H), 0.90 (dd. /=177,
carboxvlic acid 6.7 Hz, 3H)
{diastereomeric nuxiure) hLPAL ICs0= 19 uM.
Q Example
. OH LOMS, [M+H]" = 457.2 3
Y T 'H NMR (500 Mz,
o DMSO-ds) § 7.80 (br. 5.,
2H), 7.20 (d, J=7.6 Hz,
0 483 (r 5. 110, 424
N . r.s., 1H), 4.24 (s,
53 N;,_N O”ZLN/\/A 3H). 3.54 - 3.30 (m, 3H),
\ / 2.93(d, J=9.2 Hz, 3H),
{rac)-trans-3-(4-(5-{{{(2- 279 (br.s., 1H), 2.17 -
cyclopropylethy D{methyicarbamoyl) | 1.30 (m, 10H), 0.76 - -
oxyymethy-1-methvi-1H-1,2,3- 0.06 {m, 4H)
triazol-4-vhphenoxy)cyclohexane-1- | hLPAL ICso = 41 nM.
carboxvlic acid
O LOMS, [M+H] = 4732 | Exaople
o w,n/OH 'H NMR (400 MHz, =
o CDCNY 8 7.61 (4,
J=15.2 Hz, 2H), 7.05 (br.
s., 1H), 5.33 (br. 5., 2H).
0] 479 {br. 5., 1H}, 414 (s,
56 NN A \/k 3H), 3.35 - 3.13 (m, 2H),
N-N_ N 2.91-2.72 (m, 4H), 2.36
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(rac)~trans-3-(4-(1-methyl-5-
{{{methyl{propyhicarbamoyljoxy)ymet
hyl~1H-1,2,3-tniazol-4-
yvhiphenoxy Jeyclohexane-1-
carboxvlic acid

(d, /=9.8 Hz, 3H), 2.67
{br. s, 1H}, 2.05 - 131
{m, 10H), 0.84 - 0.65 {m,
3H)

hLPAT ICs0= 1880 oM.

Example Structure & Name Analytical & Biology Method
‘ Data
O Example
o -',,H/OH LOMS, [M+ H] = 459.2 2
o H NMR (500 MHz,
DMSO-de) & 7.67 (1,
J=9.6 Hz, 2H), 7.16 -
o) 6.98 (m, 2H), 5.31 (s,
- NN A A/\ 2H), 472 (br. 5., 1H),
‘ N=-N_ N 4.12 (5. 3H), 2.66 (d,
irans-3-(4~-(1-methyl-5- =101 sz I,H)’ 2()4 )
({{methyl(pentan-2- 1.47 (m, 10R), 1.%6—1 )
yDcarbamoyijoxy ymethyl-1H-1,2.3- | 128 (m, 30, 119 - 0.65
triazol-4-yhphenoxyeyclohexane-1- (m, QH‘} ,
carboxylic acid hLPAL ICs0= 142 nM.
(diastereomeric muxiure}
Example
. _OH LOMS, [M+H|" = 459.1 2
0 il IH NMR (500 MHz,
o DMSO-dey § 7.70 (d.
J=8.2 Hz, 2H), 7.08 (d.
o J=7.6 Hz, 2H), 5.31 (br.
59 N /[( 5., 2H), 472 (br. s., 1H),
NeN 2 NS~ 4.12 (s, 3H), 3.23 - 3.08
/ (m, 2H), 2.79 (d, J=13.7
{racj-trans-3-{4-(1-methyl-5- Hz, 3H), 2.67 (br. 5., 1H).
{({methyl{(pentycarbamoyhoxymet | 2.03 - 1.01 (m, 14H),
hyl)-1H-1,2 3-triazol-4- 0.93 - 0.69 (m, 3H)
yhiphenoxy ey elohexane-1- hWLPAT ICs0= 250 nM.
carboxvlic acid
O Example
.. _OH LOMS. [M+H] =431.1 2
0 M 'H NMR (500 MHz,
o DMSO-ds3 8 7.68 (br. 5.,
2H), 7.09 (d, J=8.5 Hz,
o 2H), 5.31 (s, 2H), 4.72
59 N A (br.s., 1H), 4.12 (s, 3H),
‘ NN ° ln/\/ 3.20 - 3.07 (m, 2H), 2.80

-176 -




WO 2017/223016

PCT/US2017/038216

(1R, 3R)-3-(4-(5-
({{isopentyl{methyhcarbamoyoxy}
methyl}-t-methyi-1H-1,2 3-triarol-4-
yvhphenoxycyclohexane-1-
carboxvhic actd

{m, 2H), 2.93 - 2.72 (m,
4H), 2.13 - 2.02 {m, 1H),
1.92 -1.22 {m, 10H),
0.99 - 0.74 (m, 6H)
hLPAT ICs= 1290 oM.

Example Structure & Name Analytical & Biology Method
‘ Data
Q Example
. 2
0 I oH LCMS, [M+H] = 479.2
0 JH NMR (500 MHz,
DMSO-de) & 7.80-7.55
o (m, 2H), 7.44 - 6.96 (m,
NN L 7H). 5.48 - 5.16 (m, ZH),
&0 0Ty 470 (br. s.. 1H), 441 (d,
\ / /\© J=12.8 Hz, 2H), 4 21 -
3.94 (m, 3H), 2.90 - 2.73
{rac}-trans-3-{4-{5- {(m, 3H), 2.70 - 2.61 {m,
{({(benzyl{methycarbamoybhoxy)met | 1H), 2.04 - 1.48 (m, 8H)
hyl}-1-methyi~-1H-~1,2 3-inazol-4- hLPAL ICso= 130 nM.
vhphenoxy Jeyclohexane-1-
carboxvlic acid
LCMS, [IM+H]"=443.2 | Example
Q TH NMR (300 MHz, 'H 2
o ""I]/OH NMR (500 MHz,
o DMS0-ds) 8 7.66 - 7.46
{m, 2H), 7.08 - 6.86 (m,
7H), 5.28 - 5.11 (m, 2H),
0 4.68% - 4.59 (m, 1TH), 4.10
- N OJ(N - 3.94 (m, 3H), 3.08 -
N-N_ I /w 2.91 (m. 3H), 2.85 - 2.71
N nogs s (m, 3H), 2.65 - 2.54 (m,
{rac)-trang-3-{4-(5- : .
{{{{cyclopropylmethyl)methylcarba lfkﬂ 119 7: 1.39 (m SH)
moyloxy ymethyl-1-methyi-1H- L‘,}() - 0.67 {m, 1H). 0.46
1.2.3-triazol-4- -0.22 (m, ?J-i), 0.16 1o
vhiphenoxy Jeyclohexane-1~ ~0.08 {m, ZH) .
carboxvlic acid hLPAT ICso=273 nM.
LOMS, IM+H]| = 459.2 hxa‘f‘iﬁe
o OH IH NMR (400 MHz, =
o CD3CN) § 7.80 - 7.63
(m, 2H}, 7.12 - 6,96 {m,
2H), 5.35 - 5.24 (m, 2H),
o 478 - 4.70 (m, 1H), 5.07
62 NN A /\/k - 4.33 (m, 1H), 4.20 -
N-N N 4.06 {m, 3H), 3.37 - 3.14
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Data
Q( Example
. OH LOMS, [M+H]" = 473.2 2
o 'H NMR (400 MHz,
o CD3CNY 8 7.65-7.46
(rn, 2H), 7.04 (d, J=8.4
o Hz, 1H), 5.29 (br. 5., 2H),
63 N 0/[( /\/k 4(78 {br. s, H{), 413 (s,
NN N 3H), 3.30 - 3.19 (m, 2H).
\ / 2.88 - 2.74 (m, 4H), 2.30
{1R,3R}-3-(4-(5- (s, 3H), 2.18 - 2.09 (m.
{{{isopentyl(methyljcarbamoyljoxy} | 1H), 1.80~ 1.25 (m,
methyD-1-methyl-1H-1,2,3-triazol-4- | 11H), 0.96 - (.70 {m, 6H)
yii-2-methylphenoxy)cvclohexane-i- | hRLPAT ICso= 701 nM.
carboxylic acid
Exarople
O OH LCMS, [M+H]" = 445.2 1
o ié (500 MHz, DMSO-de) 3
o 7.76 - 7.57 (m, 2H), 7.17
- 6.94 (m, 2H), 5.42 -
o 5.23 (m. 2H), 4.77 - 4.62
6 N X o /[( ’(mﬁ\ 1H). 4.19 - 4.04 {m,
NN NS 3H), 3.28 - 3.06 (m, 2H),
\ / 2.88 -2.75 (m, 3H), 2.71
{rac)-trang-3-(4-{5- ~2.59 (m, 1H), 2.01 -
{({butyl{methyDcarbamoyDoxymeth | 1.03 (m, 13H), 0.92 -
yh-1-methyl-1H-1,2,3-triazol-4- 0.68 {m, 3H)
vhphenoxy jeyclohexane-1- hLPAT ICs0 =32 nM.
carboxylic acid
Q Example
o O LOMS, [M+H]* = 457.2 1
o) H NMR (500 MHz,
DMSO-ds) § 7.54 (d,
J=8.5 Hz, 2H), 6.96 (d,
0 J=8.2 Hz, 2H), 5.19 (br.
) NN A /% 5., 2H), 4.60 (br. 5., 1H),
\ /

trans-3-(4-{5-({{{1-
cyclopropyvlethyD(methvlycarbamoyl)
oxyymethyiy-1-methyi-1H-1,2,3-
triazol-4-vhphenoxyyeyclohexane-1-
carboxvlic acid
{diastereomeric nuxiure)

3.99 (s, 3H), 2.63 {br. 5.,
4H), 2.60 - 2.51 (m, 1H),
1.95 - 1.34 (m, 8H), 1.06
- 0.71 (m, 4H), 0.47 -
0.29 {m, 4H)

hLPAT 1Cso= 80 nM.
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Data
Example
,O OH LCMS, [M+H]" =457.2 i
0 i 'H NMR (500 MHz,
0 DMSO-de) § 7.70 (d.
J=7.9 Hz, 2H), 7.09 {d,
o J=8.5 Hz, 2H), 5.31 (br.
AN s., 2H), 472 (br. 5., 1H},
66 N‘h‘,_N O’Z(N 4.12 (br. s., 3H), 3.31 -
\ / h 3.13 (m, 2H), 2.78 (d,
(rac)-trans-3-(4-(5- J=11.0 Hz, 3H), 2.67 (br.
({({({cyclobutylmethyl}(methvi)carbam | S 1H), 2.03 - 1.45 (m,
oviyoxy)methyl}-1-methyl-1H-1,2,3- | 153H)
triazol-4-yDiphenoxy)evelohexane-1- | BLPAL ICs0=68 nM.
carboxvlic acid
O Example
o "'fn/o"' LOMS, [M+H] = 471.2 :
o H NMR (300 MHz,
DMSO-dsy 0 7.81 - 7.58
{m, 2H), 712 -7.03 {im,
2H), 5.43 - 5.17 (m, 7H),
- N‘\ N OJ( /kD 4.71 (br. 5., 1H), 41"(:1
- J=12.2 H/ 3H), 4.06 -
3.74 (m, 1H), 3.00 G,
| trm1b~3f(4~(5_({((lu 3H). 2.66 (br. 5., 1H),
cyclobutyletby Y{methyhearbamoyho | 5 3.1 44 (m, 15}_{)’
‘ X}')nlet}(]}7i)“l“meﬂ'lyiul}i"} ,2,3“ 094-081 (mﬁ 3H)
mazoi—4-yi)phmox;.¢)cy§:lohexane,—1- hLPAI ICs0 = 109 nM.
carboxvlic acid
{(diastereomeric mixture)
Q Exarnple
o w,n/OH LOMS, [M+H] = 4452 1
o) H NMR (500 MHz,
DMSO-ds) &6 7.75 - 7.60
{m, ZH}, 7.08 (d, /=&.9
Hr, 2H), 5.31 (s, 2HD,
" v N J( J\/ 471 (br. 5. 1H). 411 G,

(iram)—S —(4-(:%(((5@(,—
butyl{methylicarbamoyiioxy ymethyl}
~1~methyl-1H-1,2,3-triazol-4-
vhphenoxy jeyclohexane-1-
carboxvlic acid
{diastercomeric nixture)

3H), 4.05 - 3.73 (m, 1H),
2.73 - 2.57 (m, 4H), 2.02
-1.27 {m. 10H), 1 08 -
0.92 (m, 3H), 0.76 - 0.57
{m, 3H}

hLPAL ICs= 320 nM.
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{rac)-trans-3-{4-(5-
{{{ssopentyl{(methylcarbamoybioxy)
methyi}-T-methyl-1H-1,2,3-triazol-4-
vhphenoxy)cyclohexane-1-
carboxvlic acid

~3.05 (m, 2H), 2.79 (d,
J=17.1Hz, 3H), 2.70 -
2.60 (m, 1H), 2.05 - 1.19
{m, 11H), 0.93 - 0.69 {(m,
GH)

RLPAT ICso =13 nM.

Example Structure & Name Analytical & Biology Method
‘ Data
/©< Example
0 COLH LCMS, [MFH] = 473.0 (uszmg
X HNMR (5 OOWMB; imtermedi
u P DMSO-do) & 7.83 (d, ate 2)
J=8.5 Hz, 1H), 7.52 (d,
N J=8.6 Hz, 1H), 5.62 {d,
66 Nu J=19.4 Hz, 2H), 4.09 (d,
N=N ] /h J=772 Hz, 3H), 3.33 -
3.04 (m, 2H), 2.82 - 2.67
(38)-3-((6-(5- (m, 3H), 2.36 (br. 5., 3H).
{{{{eyclobutylmethyi}{methyDearbam | 5 45 5 14 (m, 1H), 2.08
oyhoxymethyl)-1-methyl-1H-1.2.3- | 4 45 (m. 14H)
triazol-4-y1)-2-methyIpy ridine-3- HWLPAL ICs= 57 nM.
vhoxylcyclohexane-1-carboxylic-1-d
acid (homochiral)
LOMS, [M+H] =4753 Example
O H NMR (400MHz. 1
o ""H/OF CDCE) & 7.51-7.32(m,
o) 2ZH), 7.03 {t, J/=8.5 Hz,
1H), 5.28 - 5.12 (m, 2H),
4.62(br s, 1H), 411 (s,
3H), 3.41 (d, J=9.0 Hz.
70 N N 1H), 3.19 {br. s.. 1H),
7 I /w 2.98 - 2.69 (m, 4H), 211
(15.38)-3-(4-(5- (R 1- (d. /=136 Ha, 1H), 2.01
cyclopropylethyy{methylycarbamoyly | © 1]',6" {m, 4H)’ 1.6 q ;
oxy puethyD-1-methyl-1H-1,2,3- 149 (m, 3}5;) L1,
riazol-dyl)-2- J=6.6 Hz. 3H), 0.78 (br.
fluorophenoxy ey clohexane-1- t 14), 0.57 - -0.15 (m,
carboxvlic acid 3H)
BLPAT ICse= 10 nM.
Q _ Example
. OH LCMS, [M+HY' = 4392 2
o M 'H NMR (500 MHz,
o DMSO-ds) § 7.88 - 7.56
{m, ZH}, 7.08 (br. 5., 2H),
o $.31 (br. 5., 2H), 4.71 (br.
S. 4.12 28
7 NN A C1H), 4.12 (s, 3H), 3.29
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{18,38)-3-(4-(5-
{{{cyclobutyl{methyDcarbamovijoxy )
methyi}-T-methyl-1H-1,2,3-triazol-4-

vhphenoxy)eyclohexane-1-
carboxvlic acid

(m, 4H), 2.08 - 2.14 (m,
5H), 1.82 - 1.93 (m. 3H).
1.41 - 1.79 (m, TH).
RLPAI ICs0= 62 nM.

Example Structure & Name Analytical & Biology Method
Data
Q(H o Example
o N\g/CH3 7 N 7
I x LCMS, [M+H{" = 534.4
H NMR (400 MHz,
C:ODY 8 7.67 (d, J=
WA j\ /Q 8.8 Hz, 2H), 7.09 (d, J =
72 N o 8.8 Hz, 2H), 5.37 (s, 2H),
\ 4.20 (s, 3H), 3.20 (s, 3H),
(1-Methyl-d-(4-({({1 R 3R)-3- 2.78 - 2.89 (m, 5H), 1.59-
{{(methylsulfonyDearbamoylcyclohex | 2.10 (m, 17H).
vhoxy)phenyl)-1/4-1,2,3-triazol-5- | hLPAT ICs0= 2780 nM.
vhmethyl cyclopentyl
{methvhcarbamaie
Q Example
o w,n/OH LOMS, [M+H]" = 4435 10
o H NMR (400 MHz,
Ch:0OD)87.64(d.J=
8.00 Hz, 2H), 7.08 (d. J =
o 8.00 Hz, 2H). 5.33 (s.
73 NN A ,Q TH), 4.72 - 4.74 (o, 1D,
N=-N_ N 418 (5. 3H). 2.78 - 2.84
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Example Structure & Name Analytical & Biology Method
Data
Example
-, _~OH 3
o g/ LOMS, [M+H|" = 4832
H NMR (400 MHz,
CD:OD) §7.66 (d, J =
o 8.80 Hz, 2H), 7.09 (d. J =
N 880 Hz 2H), 536 (s,
N OJ(N 7H), 4.83 - 4.89 (m. 1H).
\ / 4.19 (s, 3H), 2.90 - 2.97
74 (15.35)-3-(4-(5- {m, 3H), 2.70 - 2.87 (i,
, 2H), 2.08 - 2.15 (m, 1H),
{({({{Dicy clopropyimethyD{methyiycar 1.90 - 1.99 (m, 3H), 1.62
bamoyoxy methy D-t-methyl-14- | - 1.74 (m, 4H), 1.05 -
g 1.09 (m, 2H), 0.50 - 0.70
1.2.3-triazol-4- (. 2H), 0.12 - 0.43 (m,
vi)phenoxy Jey clohexanecarboxylic | 6H).
) hLPAL ICso = 100 nM.
acid
LCMS, IM+H] =4712 Example
H NMR (400 MHz, 3
.. _OH CD50D) §7.70 - 7.80
0 T (m, 1H), 7.60 - 7.70 (m.
(0]

(o]
AN
N" OJ(NX/\
N—N
\ /

{(15,38)-3-(4-(1-methyl-5-
({((methvi(1-
propvicyclopropyilcarbamoyloxyym
ethyb-1H-1,2 3-inarol-4-
yvhphenoxycyclohexane-1-
carboxylic actd

1H), 7.08 (m, 2H), 5.30 -
5.39 {m, 2H), 4.81 -4.83
{m, 1H), 4.18 - 4.21 {m,
3H}, 2.89 (s, 3H), 2.79 -
2.82(m, IH),206-212
{m, 1H}, 1.80 - 2.00 (m,
3H), 1.60-1.80 {m, 4H),
1.20 - 1.50 (m, 4H), 0.30
- 0.90 (m, 2H), 0.70 -
0.80 {m, 3H), 0.60 - 0.70
{m, 2H).

hLPAT ICso =20 nM.
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Example Structure & Name Analytical & Biology Method
Data
Q LOMS, [M+H| =450 | Example
o ""H/OH 'H NMR (400 MHz, .
o CID:OD) 6 7.60 - 7.70
(m, 2H), 7.10 - 7.00 (m,
TH), 5.37 (s, 2H), 4.70 -
76 o) 4.80 (m, 1H), 4.18 (s,
NN A /C 3H), 2.75 - 2.85 (m, 1H),
N-N_ N 2.60 - 2.70 {m, 3H), 2.08
(15,38 )-3-(d~( I -methy]-5- ;% é ir;m%;g)% 1{:3” s
({{methyl(pentan-3- w VU AR, SR, 3DV Y
yIycarbamoy oxy ymethy )-1H-1,2.3~ | (3% SH), 1.40 - 1.50 {m,
triazol-4-yhphenoxy)eyclohexane-1- 4H). 0. ”: 0.81 ¢m, 6H).
carboxelie acid hLPA1 1Cso= 47 nM.
LCMS, [M+H]' = 4604 | Example
Q 'H NMR (400 MHz, 1
o ""H/OH CD0D) 58.30 - 8.46
o (m, TH), 7.90 - 7.97 (m,
P 1H), 7.51 - 7.65 (m, 1H),
N A 570 (d, J = 10.8 Hz, 1H),
o) 450 - 4.60 (m, 1H), 4.20
77 NN A /C (s, 3H), 3.62 - 3.93 (m,
N-N N 1H), 271 - 2.82 (m, 1H),
(18,38)-3-((6-( L-methy]-5- 2.60-2.70 (m. 3H). 1.82
{({({methyl{(pentan-3- = 2.10 (m. 4H), {5? )
yDearbamoyljoxymethyl)-1H-1,2.3- | 179 (m. 4H), 1.36-1.49
triazol-4-yDpyridin-3- (m, 5H), Ué’% (t, ‘{: 7.2
yDoxy)eyclohexane-1-carboxylic | 114 3H). 0.67 (1./=17.6
T d : Hz, 3H).
hL.PAY ICso= 242 nM.
Q Example
. OH LOMS, [M+HT = 474.4 1
0 T IH NMR (400 MHz,
X 0 CD;0D) 5 8.30 - §.50
LN (m. 1H), 7.94-8.05 (m,
o 1H), 7.53 (4, J = 8.40 Hz.
N 1H), 5.66 (s, 2H), 4.82 -
78 NN_N OJ(N></\ 4.86 (m, TH), 4.20 (s,
\ / 3H), 2.75 - 2.90 (m, 48),

{(18,383-3-((6-(1-methyl-5-
{{{methyl{2~-methylpentan-2-
vhcarbamoyiloxy ymethvi}-1H-1,2.3-
triazol-4-vDpyridin-3-
vhoxy jeyelohexane-1-carboxylic
acid

1.90 - 2.20 {m, 4H), 1.60
-1.90 (m, 6H), 1.31 (s,
6H), 1.15 - 1.21 (m. 2HD.
0.80 (1, J = 6.40 Hz, 3H).
hLPAL ICs0=27 nM.
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Q Example
o w,n/OH LOMS, [M+HT" = 444.2 1
o 'H NMR. (400 MHz,
B CIHOD) § 8.35 - 8.40
~N (m, 1H), 7.97 (d, /= 9.20
o Hz, 1H), 7.53(dd. /=88
_ NN A X & 2.8 Hz, TH), 5.70 (s,
79 N-N N 2H), 4.80 - 4.85 (m, 1H),
(18.38)-3-((6-(1-methy]-5- ;‘é; id:g{ 2 i 22?%};
{{{methyi(1- NN S
methvicyclopropylcarbamoyloxy)m 1‘19 ; o i KSG’ ??; 163
ethyl}-1H-1,2 3-triazol-4-vDpyridin- i%H ; (/_I;’ ; %’7 . i;'fi
3-yDoxycyclohexane-1-carboxylic ). 0. 0 v. }m’ )
hLPAL ICs =45 nM.
acid
Example
o -w,n/o"' LOMS, [M-+H]" = 484.4 3
o 'H NMR {400 MHz,
| N CTHOD) 6 8.32-8.40 {m,
~N IH), 7.97-8.04 (m, 1H),
o 7.53 {d, J = 8.00 Hz, 1H),
NN A 5.60 - 5.80 (m, 2H), 4.82-
- N 4.87 (m, TH), 4.19 (s,
30 \ /

(18,35)-3-((6-(3-
(({{Dcyclopropyimethy {methvlicar
bamovoxy ymethvi)-1-methyl-1/-
1,2,3~triazol-4-yDpynidin-3-

vijoxy jcyclohexanecarboxylic acid

3HY, 291 (d,/=14.80
Hz, 3H), 2.79-2.81 {m,
2ZH), 2.40 - 2.50 (m, 1H),
1.91-2.10 (m, 4K, 1 63-
1.79 (m, 4H), 0.99-1.07
{m, 2H), 0.51-0.68 {(m,
2H), 0.13-0.41 {m, SH).
hLPAL ICs0 = 60 nM.
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{158,38)-3-((6-(5~
{{({{cyclobutylmethy D {methyDcarbam
ovlyoxy)methyl)-1-(methyi-d3)-1H-
1,2,3-riazol-4-ylipyndin-3-
yhoxyeyclohexane-1-carboxylic
acid

2.83 (m, ”H)D 2.79-2.60
{m, 4H), 2.03 - 1.36 (m,
14H), 1.16 (t, /=72 Hz,
1H;}

hLPAL ICso= 28 nM.

Example Structure & Name Analytical & Biology Method
. Data
LCMS, [IM+H]"=472.2 | Example
'H NMR (400 MHz, 3
o e CD;0D) 6 8.31-8.39 (m,
1H). 7.94-8.02 (m, 1H),
B 7.52(d. J = 8.40 Hz, 1H),
ZN S.67 - 5.70 (m, 2H), 4.31
- 4.89 (m, 1H), 4.40 -
a1 N OJ( R/\ 450, m, TH), 420 (d. J =
N-N 16.40 Hz, 3H), 2.72 -
(18, 3‘5) ({6~ (i methyl- 2.87 (m, 38),’ 1‘35," 210
((methyl(1- (m, 4H). 1.60 - 173 (m,
propyleyclopropylycarbamoyDoxy)m ;};I;Z j‘ (: 2 OH i;‘;?{g ggi
ethyl)-1H-1.2,3-triazol-4-yDpyridin- | ©57 7 - s P
3-yDoxyeyclohexane-1-carboxylic | (',' 76 (m. 4H). 0.56 -
acid 0.7379 {m, 1H). 7
hLPAL ICs0=61 nM.
Q Example
o “"GOH LOMS, [M+HT = 460.9 4
Q 'H NMR (500 MHz,
> DMSO-de) 5 8.35 (br. 5.,
1H). 7.99 (d, /=8.7 Hz,
N N IH). 7.54 (d, J=6.6 Hz.
1H), 5.85 - 5.40 {m, 2H),
82 CD /ﬁ 478 (br. ., 1H), 3.59 -
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(18,38)-3-((2-methyl-6-(1-methy}-5-
{({{methyl(1-
methylcyelopropyDcarbamoyDoxyim
ethyl)-1H-1,2 3-triazol-4-y1ipyridin-
3-vlyoxy )evelohexane-1-carboxylic
acid

218 (m. 1 H) 1.86 - 1.96
(m,3H) 1.62-1.83 (m,
4HY 111 {(br 5., 3 H)
0.43 - 0.85 (m, 4 H)
hLPAT ICso =58 nM.

Example Structure & Name Analytical & Biology Method
Data
LCMS, [IM+H]"=4744 | Example
'H NMR (400 MHz, 2
, CDHOD) 8 7.68 (d, ] =
0 “COH 8.0 Hz, 1H), 7.35 - 7.40
SN {m, 1H}, 5.55-5.65 (m,
LN 2H). 4.20 - 430 (m, [H),
o 4.07 (s, 3H), 3.75 - 3.90
%3 NN A /C (m, 1H), 3.55 - 3.70 (m,
N=N N 1H). 2.50 - 2.70 (m, 3H),
\ r 2.20 - 2.40 (m, 3H), 1.80
(E ‘;338)‘3“((2"“@8&1‘y1"6"(i"ﬂl@ﬁl}’}“ﬁ" -72.10 (l’ﬂ. SH). 194 (S.
(((methyl(pentan-3- 3H), 1.55 - 1.84 (m, 3H),
yhearbamoyDoxyymethyJ-1H-1.2.3- 1y 151 40 (m. 3H) 0.70
triaﬁ)1~4_yl)pyridinu3u (&: J=76Hz DSH)Q 3055
vhoxy)evclohexanecarboxylic acid (tJ=72 Hz; 3H):
hLPAL ICs0=92 nM.
@ LCMS, [M+H]" = 4882 | Example
o “"COH f_H NMR (400 MH;., i
CDs0DY §7.70(d, J =
| N 8.4, 1H), 7.32(d, /= 8.4
~N Hz, 1H). 5.56 (s, 2H),
o 4.07 (s, 3H), 2.74 (s, 3H),
84 NS N A )</\ 2.62 - 2.69 (m, 1H), 2.40
N-N_ N (s, 3H), 1.98 - 2.05 {m,
(185.38)-3-((2-methyl-6-(1-methyl-5- | 1H). 1.80 - 1.90 (m, 3H),
({(methy{2-methylpentan-2- 1.45 - 170 (m, SH), 1.20
yhcarbamoylyoxy ymethy])-1H-1,2.3- | (s, 6H), 101 - 110 (m,
triazol-4-y Dpyridin-3- 3H), 0.71 - 0.79 (m, 1H),
y1oxyicy clohexanecarboxylic acid | 0.60 - 0.70 (m, 3H).
hLPA] ICs0=69 oM.
LOMS, [M+H]* = 4582 | Example
o “1Go,H H NMR (400 MHz, !
CDs0D)Y 5 7.81 (d, J=8.
| N 1H) 7.44 (d, =8 Hz, 1
~N HYS5.71 (5, 2 H) 4.79 -
o) 481 (m. 1 H) 4.13-4.26
g NN A X (o, 3H) 2.74-2.88 (m, 4
N-N_ N H)2.51 (s, 3 H) 2.06 -
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(18.38)-3-((2-methyl-6-(1-methyl-5-
{{{methyl(1-
propvicyclopropyijcarbamovijoxy jm
ethyl)-1H-1,2 3-triazol-4-y1ipyridin-
3-vDoxyJeyelohexane~-1-carboxylic
acid

CD:ODY 6 7.77 - 7.86
(. 1 H) 7.44 (d, J=8.4
Hz, THYS.71 (d, /=116
Hz, 2H) 4.81-4.84 (m, 1
H), 42(d, =84 Hz 1
H), 2.74 - 2.90 (m. 4H),
2.51(s, 3H). 2.10-2.15(m.
1H). 1.91 - 1.97(m, 3H),
1.66-1.74 (m, 4F), 1.28 -
1.37(m, 2H), 1.12 - 1.20
(m, 2ZH}, 0.84 - .93 {m,
2H). 0.68 - 0.71(m, SH).
0.51 ~0.53 (m, 2H}.
hLPAT ICso= 36 nM.

Example Structure & Name Analytical & Biology Method
P SRR : Data
Example
. _OH LOMS, [M+H]" = 498.3 1
0 (g 'H NMR (400 MHz,
X 0 CD;0D) 8§ 7.79(d, J =
N 8.0Hz 1H). 742 (d,J=
o 8.0Hz 1H), 560-570
NN /[( {m, 2H), 4.17 (s, 3H},
NCN 0™ ™y 2.90{d, J=13.2 Hz, 3H),
86 \ / .60 - 2.80 (m, 3H), 2.49
18 35)-3-((6-(5~ (s. 3HD), 2.40 - 2.55 (m.
(15,38)-3-((6-( 3H), 2.05 - 2.15 (m, 1H),
{{{{Dicyclopropylmethy}{methyl)car | 1.60 - 1.80 {m, 4H), 1.20
ettt b 1| - 140 (m, 2H), 0.90 -
bamovDoxy ymethyl}-1-methyl-1H 110 (m. 2H), 0.45 - 0.65
1,2.3-triazol-4-v)-2-methylpyridin-3- | (m, 2H), 0.30 - 0.40 (m,
] 3 o v PRI
vijyoxy)cevelohexanecarboxvlic acid }21 ii /;)1 11065:}:2 ;i}x /EE 1.
LCMS, [M+H] = 486.0 | Example
H NMR (400 MHz, 1
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{rac)-trans-3-({6-(5~
{{({{cvclobutvimethv(methylicarbam
oy Doxy ymethy -1 -methyl-1H-1,2,3-
triazol-4-yDpyndin-3-yhoxy -1~
fluorocyclohexane-~1-~-carboxylic acid

J=3.0 Hz. 3H). 2.85 (d,
J=17.1 Hz, 3H), 2.66 -
2.41 {nm 4H), 2.29 - 1.48
{m, 15H}

hLPAL ICse= 14 nM.

Example Structure & Name Analytical & Biology Method
Data
Example
11
0 ’COzH LOCMS, IM+HT' = 490.3
SN H NMR (400 MHz,
_N CDCl) & 7.89(d, /=8.6
Hz 1HY, 724 -717 (m,
_ N TH), 5.71 - 5.62 (m, 2H),
&8 N\‘ J( /O 471 (tt, J=6.8. 3.7 Hz.
1H), 4.58 - 4.13 (m, 1HD),
(rd6)~uam-3-((6~(5~ 4.07 (5. 3H). 2.65 (br. 5.,
{{{cyclopentyl(methyDcarbamoyloxy | 3H). 2.52 - 2.38 (m, 4H),
ymethyl)-1-methyl-1H-1,2.3-tnazol- | 2.24 - 1.32 (m, 15H};
4-yiy-2-methylpyridin-3-yijoxvi-1- | hLPAT ICso= 32 nM.
fluorocyclohexane-~1-carboxylic acid
O Example
o ""CO,H LOMS, [M+H|* = 476.3 1
TH NMR (500 MHz,
o CDCLY S 8.46 (4. J=2.5
=N Hz, 1H), 8.05 (d, /=88
Hz, 1H}, 7.56 (dd, J=8.9,
29 N“ N 2.6 Hz, 1H), 5.50 (s, 2H),
4.89-4.75 (m, 1H), 4.55
(2 C}_Hms_h _((6_(3_ -4 (m. 1H), 4.10 (s
{{{cyclopentyl{methyvbcarbamoyljoxy “"H)j “f64 (br. S5 BF-D,;
ymethyi}-1-methyl-1H-1,2 3-triazol- 2.56-2.37 (m, 4H), 2.19
Ay Dpyridin-3-yoxy)-1- - 1.37 (m, 15H)
fluorocyclohexane- 1-carboxylic acid BLPAL ICs0 =32 nM.
LCMS, IM+HT = 4763 | Example
Q F H NMR (500 MHz, 11
0 COH CDCL) § 8.60 (d, J=2.5
X Hz, 1H), 8.18 (d. J=8.5
| _N Hz, 1H), 7.76 (d, J=8.8
o Hz, 1H), 5.56 (s, 2H),
‘ N I 4.92 (br. ., 1H), 4.65 -
90 N-N  ° 450 (m, 1H), 4.21 (d,
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N-N N
N pC

(18,38)-3-({6~{5-
{{{{cvclobuylmethvD{methyl-
d3)carbamoy Doxy ymethy -1 -methyl-
1H-1,2.3-triazol-4-y1)-2-
methyipyvridin-3-vloxy jevclohexane-
1-carboxylic acid

(br. 5., 3H), 3.30 (1, J=8.0
Hz, 2H), 2.85 (br. s, 1H),
2.73 (br. 5., 3H), 2.63 -
247 (m, 1H), 2.24 - 1.52
(m, 16H)

hLPAL 1Cs0= 20 nM.

Example Structure & Name Analytical & Biology Method
Data
O Example
o "GO LOMS, [M+H]' = 473 4 2
N H NMR (500 MHz,
| CDCIY & 8.114{d, /=88
2 o Hz, 1H), 7.80 (, J=8.9
Hz, 1H), 5.70 - 5.42 (m,
o1 NTS o/[(N 2H), 4.86 (br. 5., 1H),
N-N / /\D 4.20 (d, J=1.7 Hz. 3H).
(ra0)-rans-3-((6-(5- 3.39 -3.26 (m, 3H). 2.90
{{({{cvclobutvimethv(methylicarbam (d, /=7.7 Hz, ‘3H>j 2‘,77,,"
o Sty - 2.69 (m, 3H), 2.19 - 1.63
oyvloxyymethy - -methyl-1H-1,2.3- _—
triazol-4-vi}-2-methyipyridin-3- (m, DH) ,
yDoxy)eyclohexane-1-carboxylic | ePALICwo= 18 0M.
acid
Q Example
LOMS, |M+HIT = 472.3 2
0 COzH 'H NMR (400 MHz,
X CDCH) & 8.08 (d, J=8.6
LN Hz, 1H), 7.66 (. J=8.6
o Hz, 1H), 5.72(d, J=14.5
o NN /I(N Hz, 1H), 547 (d. /=143
Je -N h Hz, 1H), 4.58 (br. s, 1H),
\ ! 421 (5. 3H), 3.40 - 3.19
{rac)-cis-3-{{6-(5- (m, 2H), 2.90 (s, 3H),
{{{{cyclobutylmethyD{methyhearbam | 2.70 (d. J=2.6 Hz, 3H),
oyljoxy)methyl}-1-methyl-1H-1,2,3- | 2.64 - 2.46 (m, 2H), 2.31
triazol-4-y)-2-methylpyridin-3- - 1.48 (m, 14H)
vhoxycyclohexane-1-carboxylic hLPAT ICaw =76 nM.
acid
Example
VO "/ 4
Q COH LOMS, [M+HJ* = 475.1
N JH NMR (500 MHz,
N CDCL) 5810 (br. 5.,
o 1H), 7.87 (br. 5., 1H),
o NN 5.90-521 (m, 2H), 4.21
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\ /
(Cis)-3~{6-{5-
{{({{cyclobutylmethy}{(methvljcarbam
ovloxyymethyl)-I-methyl-1H-1,2,3-
triazol-4-vi}-2-methylpyridin-3-
vhoxy yeyelohexane-1-carboxyhie
acid
Enantiomer B

423-4.12 (m, 1H), 4.06
{br.s, 3H} 3.31-3.01
{m, 2H), 2.86 - 2.65 (m,
3H}, 2.42 - 2.30 (m, 4H),
216 - 131 (m, 15H)
hLPAT {Cao=20 oM.

Example Structure & Name Analyti cgri Biology Method
Q Example
o ""I]/OH LOMS, [M+HT" = 4713 14
0 H NMR (500 MHz,
DMSO-ds) 8 7.58 (br.
S, 2H), 7.05(d, J=8.0
o) Hz, 2H), 6.00 (d. J=6.9
94 NN A /O Hz. 1H), 4.69 (br. S.,
N-N N 1H), 4.40 — 422 (m, 1H),
(18.38)-3-(4-(5(1- G D, 208 (05
{{cvelopentyl(methylicarbamoyyoxy) . ) > 178 TS (m,
ethyl)-1-methyl- 1H-1.2 3-triazol-4- | 0P
vhphenoxy jeyclohexane-1- hLPAT ICs0=241 nM.
carboxvlic acid
Exarople
O/O\,(o“ LOMS, [M+H]" = 4723 !
Q ) TH NMR (400 MHz,
| CDCEY & 7.91 {d, J=8.1
N # Hz, 1H), 7.16 (dd, J=8.3,
o 3.6 Hz, 1H), 5.74 (br. S..
95 N7 OJ(N 2H), 4.32 — 418 (m, 1H),
N-N 0 413 (br. §., 3H), 3.35 -
S 311 (m, 2H), 2.92 - 2.75
(Cis)-3-((6-(3- (m, 3H), 2.56 ~ 2.24 (m,
{{{{cyclobutylmethy{methycarbam SH). 2. 17 - 135 (m, ‘
oyhoxyymethyl}-1-methyl-1H-1,2.3- 1 5H‘)
triazol-4-vi}-2-methylpyridin-3- HLPAL ICso= 1152 nM.
vhoxy)cyclohexane-1-carboxylic
acid; Enantiomer A
Example
OOWOH 1
Q 0 LOMS, [M+HT = 4723
| H NMR (400 MHz,
N A CDCE) 8 7.86 (d, J=8.6
o) Hz, 1H), 7.11 (d. J=8.6
o NT A Hz, 1H), 5.67 (br. 5., 2H),
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(18.38)-3-((6-(5-((((2-
fluorobenzy] ¥ methyhcarbamovioxy
ymethyi)-1-methyl-1H-1,2 3-triazol-
4-y1}-2-methylpyndin-3-
voxy yevclohexane-1-carboxylic
acid

J=52 Hz, 1H), 7.46 (br.
s, HH), 741 - 6.79 {m,
4H), 5.87 - 5.59 (m, 2H).
478 (br.s., 1H} 4.51 -
4.26{m, 2H), 4.15-3.91
{m, 3H), 3.53 - 3.37 (m,
1H), 2.87 - 2.69 (m, 3H).
2.67 -2.58 (m, 1H), 2.46
=230 (m, 3H), 2.07 -
1.44 {m, 8H)

RLPAT ICso =19 nM.

Example Structure & Name Analytical & Biology Method
Data
Example
o“'Oﬁ(o"' LOMS, [M+H]" = 4723 1
N 0 H NMR (400 MHz,
| CDCE) §8.03 - 7.90 (m,
N F 1H), 7.23 (d, J=8.6 Hz,
[0 IH), 5.77 (br d, J=5.3
NN A Hz, 2H), 4.72 (br s, 1H),
97 N-N Ph 416 (br 5, 3H). 3.38 -
3.15 (m, 2H), 2.90 (brs.
(IR.3R)-3-{(6-(5- 3H), 2.80 (br s, 2H), 2.59
((((C‘/C} Oblltylrﬂeih‘/i)(lndih}E)Cﬁrhiﬁn (bitz‘x, H’_{}’ 245236 (?n“
0}i}O);y)i’neth}1)“1“1ﬂ6€h§1“1ﬁ~1ﬁ2,3" IH) 2.23-2.10(m, IH)
triazol-4-y)-2-methylpvridin-3- 508 -1.52 (m, MH) ’
vhoxycyclohexane-1-carboxylic hLPAI ICs0 = 10 nM.
acid
O Example
o 'u,n/OH LOMS, [M+H]" = 5123 1
o H NMR (600 MHz,
[ DMSO-de) § 7.84 (d,
N~
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{18,358)-3~{(2~-methyl-6-(1-methyi-5-
{{{methyi(1-
phenvicvclopropvhcarbamovijoxy m
ethyl)-1H-1,2,3-triazol-4-vhpyridin-
3-yDoxy)cyclohexane-1-carboxylic
actd

LOCMS, IM+H] = 5200
H NMR (400 MHz,
CD:0D) 8 7.60-7.69
(m, 1 H}7.01 -7.34 (m,
SHY6.78 - 688 (m, | H)
5.60-5.68 (m, 2 H} 4.08
~4 14 (m, 1 HY3.76 -
386{m,3H)288-294
(m,3H)2.80-~283 (m,
1 H)Y2.32 - 2.44 (m, 3H)
1.86-192 (m, 4 Hy 1.54
~1.67 (m, 4 HY1.18 -
1.27(m, 4 H)

hLPAL ICs0= 70 nM.

Example Structure & Name Analytical & Biology Method
Data
Example
Q OH LCMS, [M+H]" = 486.3 1
o i 'H NMR (600 MHz,
N o DMSO-de) 5 7.47 (d,
N. J=8.5 Hz, 1H), 6.98 (d,
o J=9.1 Hz, 1H), 5.65 (br.
N /[( lD s., 2H), 4.77 (br. s, 1H},
NN OON 4.07 (s, 3H), 3.51 (b s.,
99 \ / 4H), 2.66 - 2.57 (m, 1H),
(18.38)-3-((6-(5-(({{1 - 2.40 (br. 5., 3H), 2.29 -
cyclobutylpropyhi(uethylcarbamoyl) | 2.19 (m. 1H), 2.05 - 1.97
oxyymethyl)-1-methyi-1H-1.2,3- | (o, 1H), 1.89- 143 (m,
triazol-4-y)-2-methylpyridin-3- 14H), 1.25 (d. /=73 Hz,
vhoxyeyclohexane-1-carboxylic | 3H), 0.76 (1, /=73 Hz,
actd 3H)
{diastereomeric mixture) hLPAT ICs= 144 nM.
Exarople
5]
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{(18.38)-3-((6-(5-
{{{bicyclol 1.1. 1 jpentan-1-
vi{methvhcarbamoyoxy ymethvi-1-
methyl-1H-1,2,3-triazol-d-y1)-2-
methylpyridin-3-yoxycyclohexane-
1-carboxylic acid

DMSO-de) 8 7.83 {d,
J=8.4 Hz, 1H), 7.48 (d,
J=8.6 Hz, 1H), 5.61 (s,
2H), 4.87 - 4.65 (m. 1H).
4.10 (s, 3H), 2.71 (br. S,
3H), 2.55 (s, 3H), 2.40 (5.
3H), 2.07 - 1.47 (m,

o

SH)
hLPAL ICso= 53 nM.

Example Structure & Name Analytical & Biology Method
P S ’ Data
Q LOMS, [M+H]* = 500.0 Exa?pie
o “ 1/OH 'H NMR (400 MHz, .
o CD:0D) §7.60 - 7.69
[ (m, 1 H) 7.01 - 7.34 (m,
N~ 5H)6.78 - 6.88 (m, 1 H)
o . 5.60-5.68 (m, 2 H) 4.08
101 NN A F |44 (m 1 H) 376
N-N N F 3.86 (. 3 H) 2.88 - 2.94
(18.38)-3-((2-methy1-6-(1-methyl-5- | (M 3 H) 2.80- 2.83 (m,
trifluoropropylicarbamoyiloxyymethy 1182; 192 4<$’ “/1”1{:; h.3d
D)-11-1.2.3-triazol-4-yhpyridin-3- | 7 > (mf ) LIS
vhoxy yevelohexane-1-~carboxylic 127 (m, 4 H)
eid hLPAT ICso= 49 nM.
Q Example
. 1
o7y " o |
o LCMS, [M+H]" = 469.9
P 'H NMR (500 MHz,
N~
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Example Structure & Name Analytical & Biology Method
Data
LCMS, [M+H]"=35082 | Example
O "H NMR (400 MH, 5
o 'u,n/OH CD;0D) §7.84 - 7.88
o) {m, 1 H}7.46{br.s., 1 H)
P 712-7.31 (m, 4 H) 6.97
N A ~7.01 (m, 1 H) 5.60 -
o 5.73 (m, 2H) 4.80 (br. 5.,
103 NTS oAN@ LH)Y4.12 (br. 5., 3 H)

NN / 3.46-3.53 (m, 3 H) 2.74
(18,38)-3-({2-methyl-6-{1-methyl-5- | -2.85{m. 4 H)2.63(d,
{{{methyl{(phenethyljcarbamoyhoxy) | J=7.03 Hz, I H) 2.46 (br.

methyl}-1H-1,2 3-triazol-4- S, 3HI2.09(br. 5., 1 FI}
vipyridin-3-vhoxy)cyclohexane-1- | 194 {(br. 5. 3 H) 1.61 -

carboxviic acid 173 {(m, 4 H)

hLPAT ICw=119nM.
Q Example
LOMS, [M+H]" = 446.1 5
., OH - |
0 i

104

B °
N~
i
N
\I:I—N © ;\l/\/
\

(18,38)-3-((2-methyl-6-(1-methy}-5-
{{{methvl{propvhicarbamoyljoxy ymet
hyl)-1H-1,2 3-triazol-4-vhpyridin-3-
vhoxy jeyelohexane-1-carboxylic
acid

H NMR (400 MHz,
CD:0D) 0 7.81 (d.
J=853 Hz, 1 H) 7.44 (d.
J=853 Hz, 1 H) 571 (br.
5,2 Hy4.81 (br s, I H)
419(s.3H)3.09-317
{m, 2H)2.81 - 290 (m,
4HY251(s,3Hy2.14
(br.s, 1 H}1.88-192
(m, 3 HY1.68-1.71 {(m,
4H) 1.56(br. s, 2 H)
0.88 (d, /=7.03 Hz, 3 H)
BLPAY ICso=19nM
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Example Structure & Name Analytical & Biology Method
Data
O Example
o l/| ]/OH
N °
N~
0]
AN
N O/Z(N/é .
105 N-N_ N LOCMS, [M+H]" = 4363
(15.38)-3((6-(5- hLPAL ICs0= 576 nM.
{{{bicyclof1.1. 1 jpentan-1-
vicarbamoyhoxyimethyvl)-1-methyl-
1H-1,2.3-triazol-4-y1)-2-
methyipyvridin-3-vloxy jevclohexane-
1-carboxylic acid
Example
5

106

N /[2 Me
W 0] N)Q/
\ /
(18.35)-3-((6-(5-((((1.3-
dimethyleyclobutylmethylicarbamo
yvhoxyymethyl)--methyl-1H~1.2.3-
triazol-4-v1}-2-methylpyridin-3-
voxy yevclohexane-1-carboxylic
acid
Enantiomer A

LOMS, [M+H|" = 486.1
H NMR (400 MHz,
CD:0D)87.79 (d.
J=8.53 Hz, | H) 7.44 (d.
J=8.53 Hz, 1 H) 566 (s,
2H) 4.19 (s, 3H) 2.68 (d,
J=6.02 Hz, 1 H} 2.52 (s,
3H) 212 (d, J=13.05 Hz,
3 H) 1.94 (br. 5., 3H)
1.58 - 1.79 (m, 5H) 1.31
(bros, 6H}1.13(br. 5,3
H) 0.93 - 0.96 (m., 3 H)
BLPAL ICso= 67 nM.




WO 2017/223016 PCT/US2017/038216
Example Structure & Name Analytical & Biology Method
Data
O Example
o w,n/OH LOMS, IM+H] = 4861 >
o) H NMR (400 MHz,
P CD:;0D) § ppm 7.79 (4.
N~ J=8 53 Hz, 1 H) 7.44 (4
0 J=8.53 Hz. 1 H) 5.66 (s,
Me
N N4 )Q/ 2 H) 4.19 (s, 3H) 2.68 {d,
107 N N -
: N-N p J=6.02 Hz, | H) 2.52 (s,
(18,38)-3-((6-(5-((((1..3- ; ;? 2 ﬂg: S
dimethylcyclobutyD{methylicarbamo ‘1 _g E”’é r ""';}‘_], 2 31
vhoxy yoethyl)-1-roethyl-1H~1.2,3- ; Pt )<m’ f (b) -
triazol-4-y1}-2-methylpyridin-3- (_ r.s., 6 H) (1‘1? - S 3
yvhoxy Jeyclohexane-~1~carboxylic H)0.93 - O V6 (m’ 3H)
RLPAT ICso =70 nM.
acid
Enantiomer B
Example
1

108

N o
N

0

N\\\ O//L

- N

(18,38)-3-((6-(5-
{({({{cvclobutvimethycarbamovioxy)
methy1)-i~-methyl-1H-1,2,3-tr1azol-4-

vi}-2-methyipyridin-3-
voxy yevclohexane-1-carboxylic
acid

LOMS, [M+H] = 458.0
'H NMR (500 MHz,
DMSO-ds) § 7.83 (d.
J=8.2 Hz, 1H), 7.58 -
737 (m, 1H), 7.29 (br. s..
1H), 5.64 (s, 2H), 4.77
(br. s, 1H), 4.07 (s, 3H),
3.01 {t, J=6.0 Hz, 2H),
2.44 -2.31 (m, 4H). 2.05
- 1.40 (m, 15H)

hLPAT ICs0= 108 nM.
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N—N, N
co, !
(18,35)-3-€{6-(5-
m‘éyl)exy)methy by-1-(methyl-d33-1H-
1,2,3-triazol-4~yDpyndin-3-
vhoxy jeyelohexane-1-carboxylic
acid

6.03 - 5.43 (m, 2H), 4.77
(br.s.. 1H). 3.26 - 2.57
(m, 6H), 2.19 - 1.31 (m,
SH). 1.07 - 0.65 (m, 1H),
0.62 - -0.21 (m, 4H)
hLPAL 1Cso= 31 nM.

Example Structure & Name Analytical & Biology Method
Data
Example
O,O.,,, OH LOMS, [M+H]" = 486.2 5
g/ IH NMR (400 MHz,
| = DMSO-ds) 8 6.97 - 7.04
N~ (m, 1 H) 6.60 - 6.67 (m,
0 | Hy 489 (s. 2H) 3.99 -
N OJ(N 4.01 (m, 1 H)338 (.3
169 N-N_ ! b H)2.39 - 2.43 (m, 1 H)
2.26-2.30 (m, 1 H) 2.08
(18,38)-3-((6-(5- (s, 3H)1.70¢s, 3H) 1.28
{{{cyclopentylmethy DN(methyDcarba | - 1.33 (m, 1 H) 1.10 -
moyljoxy ymethyl-1-methyi-1H- L19(m, 4 H) 0.46 - 0.98
1,2 3-triazol-4-y1)-2-methylpyridin-3- | {m, 12 H) 0.39 - 0.42 {m,
vhoxyeyclohexane-1-carboxylic | | H)
acid hLPAT ICs0= 22 nM.
/O Example
LCMS, [M+H} = 447.4 4
Q COH TH NMR (500 MHz,
| N DMSO-ds) 8 8.34 (br. s.,
NG 1H), 7.98 (d. J=7.7 Hz,
o 1H), 7.53 (4, J=7.5 Haz,
o NS {H). 7.36 - 6.86 (m, 1H),
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Example Structure & Name Analytical & Biology Method
Data
O Example
LOCMS, [M+HT =461.2 4
Q COH 'H NMR (300 MHz,
N DMSO-do) 5 8.33 (d,
N J=2.4 Hz, 1H), 7.98 (d,
o J=8.8 Hz, 1H), 7.53 (d.
N N A J=6.3 Hz, 1H), 5.60 (br.
i NN © N/O 5. 2H), 4.77 (br. s, 1H),
o, /! 3.59 (br. s., 1H), 2.63 (br.
(18,38)-3-((6-(5- s., 45y, 1.94 (br. 5., 1H),
(({cy clopentyl(methyDearbamoyDoxy | 1.86 - 1.69 (m, 3H), 1.68
ymethyl)-1-(methyl-d3)-1H-1,2.3- | - 1.25 (m. 12H)
triazol-d-ypyridin-3- hLPAT ICso =23 nM.
vhoxycyclohexane-1-carboxylic
acid
LCMS, IM+H] =4494 Example
Q H NMR (500 MHz, 4
o) “'CO,H DMSO-ds) 6 8.34 (d.
N J=23 Hz, 1H), 7.948 (d,
| J=8.8 Hz, 1H). 7.54 (d,
N# J=7.6 Hz, 1H), 5.83 -
o] 525 (m, 2H), 4.77 {br. s.,
112 NT

oA
N—N N
\CD3 / /\/\
{158,38)-3-{(6-(5-
({({(butvl{methyicarbamovloxy ymeth
vh-1-{methvi-d3)-1H-1,2 3-triazol-4-
vhpyridin-3-vhoxy jeyclohexane-1-
carboxvlic acid

1H), 3.29-2.97 {m, 2H),
2.85-2.59 (m, 4H). 1.94
(br.s, 1H} 1.88-1.71
{m, 3H), 1.68 - 1.33 (m,
SH), 1.31-1.14 {m, 2H),
1.08 - 0.55 {m, 4H)
hLPAT ICso=17 oML
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Example Structire & Name Analytical & Biology Method
Data
Example
Q.,/ LOMS: [M+H] = 1
e coH 486.1
= | "H NMR (500 MHz,
Na DMSO-de 6 799 - 7.72
JOL (m, 1H), 7.48 (br d, /=7.4
13 NN go Ny Hz, 1H), 5.62 (br s, 3H),
\r\l—N\ (ﬂ 479 (brs, 1H), 4.10 {(brs,
4H), 3.31 - 2.96 (m, 5H),
(18,38)-3-((6-(5- 271 - 259 (m, 1H). 2.41
{{{{cyclobutylmethyD){ethyDcarbamo | ¢(br s, 3H), 1.97 - 1.77 {m,
yhoxy poethy)-T-methy -1H-1,2.3- 1 6H), 1.59 - 1.34 (m, 6H),
triazoi-4-vi}-2-methyipyridin-3- 1.07 - 0.76 (m, 4H)
yhoxy yeyelohexane-1-carboxyhe hLPA; ICs0=15nM
acid
Exarople
,O.,/ LOMS: [M+H] = 1
° COH 460.2

= | "H NMR (500 MHz,
N DMSO-dey & 7.80 (br d,
o J=8.6 Hz, 1H}, 7.45 (brd,
114 N N OJJ\N/H J=87 Hz, 1H), 5.65 (s,
N—N\ o ZH), 4.76 (br s, 1H), 4.06

(18,35)-3-((2-methvi-6-(1-methyi-5-
{{{morpholine-4-
carbonyoxy ymethyly-1H-1.2,3-
triazol-4-vDpyridin-3-
vhoxyeyclohexane-1-carboxylic
acid

(s, 2H), 3.93 - 3.84 (m,
2H). 3.61 - 3.17 (m, THD,
2.66 - 2.58 (m, 1H), 2.39
(s, 3H}, 2.12 - 1.29 {m,
SH)

hLPA; ICs0= 643 1M
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Example Structure & Name Analytical & Biology Method
‘ Data
7 Example
Q LC/MS: [M+H] = ;
o “/coH 458.2
g IH NMR (500 MHz,
| DMSO-ds) 6 7.84 (br d,
NS o J=8.2 Hz. 1H). 7.48 (br d.
J=T7Hz 1H), 5.86-545
N O)J\N . y P
N \ (m, 2H), 4.78 (br s, 1H),
HEs NN 'N 410 (s, 3H), 312 - 2.92
(18.38)-3-((6-(5- (m,\ ZHL 2{‘89 - 2.:76 {m,
{{({{cyclopropyimethy}(methvljcarba 3H), 2.62 (br s, 1H), 2.41
moyoxy ymethy1}-1-methyl- TH- {j SH)’ ,12'09 - 142 (m,
1.2,3-triazol-4-y13-2-methylpyridin-3- é?H)* 0 9 T (/"’64(% 18),
vioxy jeyclohexane-1-carboxylic 0.55--0.10 (m. 4H)
acid hLPAL ICso=18nM
LC/MS: [M+H}" = Exarple
Q 460.2 1
o “/co,H 'H NMR (500 MHz
y DMS0O-ds) 6 8.03 - 7.74
g (m, 1H), 7.47 (br d. J=7.7

il6

N

o
“ OJLN/\(
N—N |
\

{18,38)-3-((6-(5-
{{(isobuivi(methyicarbamoyoxy)m
ethyD)-1-methvi-1H-1,2 3-triazol-4-
yi}-2-methylpyridin-3-
vhoxy)cyclohexane-1-carboxylic
actd

Hr, 1H), 6.06 - 543 (m,
2H), 4.78 (br s, 1H), 4.10
(s, 3H), 3.02 (br d. J=6.8
Hz, 1H), 2.8% (br d, J=6.9
Hr, 1H), 2.81 - 2.69 (m,
3H), 2.62 (br 1, J=10.2
Hz, 1HD, 2.41 (s, 3D,
2.12 - 1.42 (m, 9H), 0.81
(br d, J=6.1 Hz, 3H)}. 0.62
(br d, J=5.8 Hz. 3H)

hLPA; ICs0=29 oM
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(18.38)-3-((2-methyl-6-(1-methyl-5-
{{(Gmethvl(pyndin-2-
yimethvicarbamoyoxy imethyl)-
1H-1,2,3-triazol-4-vDpyndin-3-
yhoxy yeyclohexane-1-carboxylic
acid

317 (s, 1H),2.97-2.75
(m, 3H), 2.63 {brs, 1H},
2.44 -2.29 (m, 3H), 2.02
{brd, /=127 Hz 1H),
1.93 - 1.40 {m, 7TH)
RLPAT ICso=211 nM

Example Structure & Name Analytical & Biology Method
Data
LO/MS: [M+H]" = Example
5021 I
Q 'H NMR (500 MHz,
o Yoo DMSO-ds) § 7.85 (br d,
P J=6.1 Hz. 1H), 7.48 (br
| | d J=86Hz 1H). 573 -
3 o 5.48 (m, 2H), 4.78 {br s,
Nl 1H). 4.10 (br d. J=7.7
. - | /\O Hz, 3H), 3.82 (brd,
\ J=8.8 Hz, 1H), 3.62 (br
(18,38)-3-((2-methyl-6-(1-methyl-5- | d.J=12.5 Hz, 1H), 3.24
{({{methyl((tetrahy dro-2H-pyran-4- | (brs, 1H}, 3.17 (s, 1H),
ylimethyDearbamoyljoxy ymethyl}- | 3.09 (br d, /=6.3 Hz,
1H-1,2 3-triazol-4-yDpyridin-3- tH), 3.04 - 2.92 (o, 2H).
yhoxy)cyclohexane-1-carboxylic | 2.84-2.72 (m, 3H), 2.41
acid {s,3H), 2.05- 1.10 (m,
13H)
hLPAT ICso=17 nM
LC/MS: [M+H} = Example
'O,, 495.0 1
0 /coH IH NMR (500 MHz,
= DMS0-ds) 8 8.69-7.72
Ny | {m, ZH). 7.72 - 7.03 (m,
j\ 4H), 5.79 - 5.58 (m, 2H),
NS0 N N 478 (brs, 1H), 4.45 (s,
118 N—-N_ ol OH), 4.27 - 3.82 (m, 2H),
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o

NTS 0)1\N | Y
N=N_ | P

(15,38)-3-((2-methy1-6-(1-methy1-5-
{{{methyl{pynidin-3-
vimethyhicarbamoyDoxy ymethyl)-
1H-1,2,3-triazol-4-vDpynidin-3-
vhoxy yevelohexane-1-~carboxylic
acid

2H), 6.59 (s, 1H), 5.81 -
5.57 (m, 2H), 4.79 (brs,
1H), 4.52 - 427 (m, 2HD),
4.20 - 3.96 (m, 2H), 3.39

(brs, tH), 298 - 2.70 (m,

3H}, 2.63 {(brd, /=98
Hz, 1H), 2.38 (br d,
J=17.8 Hz, 2H), 2.10 -
1.96{m, 1H), 191 -1.04
{m, 8H}

hLPAL ICs0 =809 nM

Example Structure & Name Analytical & Biology Method
Data
LO/MS: [M+H] = Example
Q, 432.1 1
9 "/coH 'H NMR (500 MHz,
. DMSO-de) & 7.84 (d,
| J=8.5 Hz, 1H), 7.48 {br
N o d. J=8.6 Hz, 1H), 5.64
R (br d. J=13.1 Hz, 2H),
119 NS0 NS 4.78 (br s, 1H). 4.09 (s,
N—N | 3H), 3.31 - 3.04 (m, 2H),
2.84 - 2.70 (m, 3H), 2.62
{18,38)-3-((6-(5- (brs, 1H), 2.41 (s, 3H),
{(({ethyl{methylcarbamoyloxy)meth | 2.01 (br d, /=14.1 Hz,
vi)-1-methyl-1H-1,2.3-triazol-4-y1)- | 1H), 1.92 - 1.72 (m, 3H),
2-methylpyridin-3- 1.69 - 1.43 (m, 4H), 1.08
vhoxycyclohexane-1-carboxylic -0.78 (m, 3H)
acid hLPA; ICs0= 878 nM
120 LO/MS: [M+H]' =
Q 495.1 Example
) “COH 'H NMR (500 MHz, 1
DMSO-ds) & 8.64 - 8.27
~ | (m, 2H). 7.85 (d, 8.6
Ny Hz, 1H). 7.70-7.31 (m,
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N“ AN O)J\N | x
N—N\ | _N

(18,38)-3-((2-methyl-6-(1-methy}-5-
{{{rethvi(pyrdin-4-
yimethyhcarbamoyoxy ymethyl)-
1H-1,2,3-trtazol-4-yhpyidin-3-
yhoxyeyclohexane-1-carboxylic
acid

DMS0-ds) 8 8.85 - 8.33
{m, 1H), 8.06-7.72 (m,
TH), 7.58 - 7.39 (m, ZH),
7.37 - 6.99 (m, 2H), 6.04
~ 853 (m, 2H), 4.87 -
431 {(m, 2H), 423 -3.84
{m, 3H), 3.17 (s, 1H).
2.93-2.73 (m, 3H)}, 2.67
~2.57(m, 1H), 2.43 -
2.29{m, 3H}, 2.02 (br d,
J=13.9Hz 1H), 1.90-
1.73 (m, 2H), 1.66 - 1.47
{m, 2H), 1.37 - 1.14 (m,
ZH), 1.00{brd, /=61
Hz, 1H), 0.85 (br d,
J=63 He 1H)

hLPAL ICw0 =873 oM

Example Structure & Name Analytical & Biology Method
Data
121 LC/MS: [MHH] =
Qv 496.1 Example
0 ’co.H IH NMR (500 MHz, i
z DMSO-ds) 8 8.76 (br d,
N J=4.9 Hz, 1H). $.61 (d,
j\ J=4.9 Hz, 1H), 7.95 -
NN N/\f”\ 7.68 (m, 1H), 7.50 - 7.20
N-N | NJ (m, 2H), 5.85 - 5.44 (m,
(18,38)-3-((2-methy1-6-(1-methyl-5- ‘}Rij o ‘;; fg’ 467
{({methyl{(pyrimidin-2- ;H{ ' ,,(].T}f " ')Z . (Si
. . . N }, 2.95 - 2.75 (m, 4H),
yimethyi)carbam@yi)oxy)methyi)- 2.64 (br s, 1H), 2.44 -
1H—1,233{1'13,203—4—}/1 )pyndm&(— 2.33 (m, 4H), 2.09 - 1.97
yl)@xy)cyciohexme&~ca1’boxyhc (. 1H). 1.91 - 1.74 (m,
acid 4H), 1.68 - 1.48 (m, 4H)
hLPAL ICs= 1087 oM
LO/MS: [MHH] =
. Q 495.0 Example
122 0 “/co,H H NMR (500 MHz, 1
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/l
N

j‘l\ /
N\\\ o7 N .

N
N—N | /\L//N
N\

(18.38)-3-((2-methyl-6-(1-methyl-5-
(({methyl((1-methyl-1H-pvrazol-5-
yhimethycarbamoyoxy ymethyl)-

1H-1,2,3-triazol-4-vDpyndin-3-
yhoxy yeyclohexane-1-carboxylic
acid

DMSO-dey 6 7.83 {d,
J=8.5 Hz, 1H), 7.49 (d,
J=8.5 Hz, 1H}, 7.41 -
712 {m, 1H}, 6.14 (brs,
HH), 5.70 (br s, 2H), 5.13
~3.29(m, 7TH), 2.71 {brs,
3H). 2.59 -~ 2.55 (m, 2H},
2.39(s,3H), 2.14-1.31
{m, 9H)

hLPAT ICso= 982 nM

Example Structure & Name Analytical & Biology Method
Data
173 LC{’MS: [M+H}"=
496.1 Example
o) eo,H 'H NMR {3500 MHz, 1
y DMS0O-ds) 8 8.63 ~ 8.51
A | {m. 1H}. 8.47 - 8.30 (m,
N o 1H), 7.96 - 7.59 (m, 1H),
7.56 - 7.27 (m, 1H), 6.05
o 1 1H),
N fif/\[ \j - 537 (o, 2H), 477 (br s,
\ N7 1H), 4.62 - 4.39 {m, 2H),
424 -3.84 (1, 3H), 3.45
{18,35)-3~{(2-methyl-6-(1-methyi-5- . <mi ) sy
N J , {brs, 1H}, 2.98 - 2.76 (m,
{{({methyl{pyrazin-2-yImethvl} IH). 2.63 (br s, 1H), 2.41
carbamoyDoxyymethyD-1H-1,2,3- | a1 Si om e
ATIOYSIONY T -2.24 {m, 3H), 2.15 -
friazol-4-yhpyridin-3-yhoxy) 1.35 (m, 8H)
cyclohexane-1-carboxylic acid RLPAL ICso= 618 nM
124 I..‘C!’T“V/ES: ﬂ\v/i*“H}F =
Q' 498.2 Example
0 "/coH 'H NMR (500 MHz, i
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Example Structure & Name Analytical & Biology Method
Data
195 LO/MS: [M+H] =
Q 504.0 Example
o “/CO,H 'H NMR {3500 MHz, 1
y DMSO-ds) § 7.83 (br 4,
N | J=8.5 Hz, 2H). 7.49 (br
o d, J=8.5 He, 1H), 6.00 -
525 (m, 3H), 4.75 (brs,
N‘»‘a—\N OJLT/\/\O 2H), 4 10 (br s, 4H), 2.90
\ HN =272 (m, 3H), 2.41 (5,
(18,38)-3-((2-methyl-6-(1-methyl-5- | *F) 204 - 1.31 (. 13H)
((methyl(morpholin-3- hLPAT ICs0 = 668 nM
vimethyDcarbamoyDoxyymethy -
1H-1,2,3-trazol-4-v1}pyridin-3-
vhoxy yevelohexane-1-~carboxylic
acid
LO/MS: [M+H] =
4 Q 488.1 Example
126 0 “IcoH 'H NMR (500 MHz, i
~ DMSO-de) 8 7.94 (br 4,
| J=8.9 Hz, 1H), 7.83 (4.
NN LT )
o J=8.5 Hz. 1H), 7.48 (br
e )LN d. ]&i {-iz, 71'}-5),76:52
W | /\E§ (br d. J=8.2 Hz, 1H),
o 5.65 (br s, 2ZH), 4.76 (br

(18,38)-3-((2-methyl-6-(1-methy}-5-
{({methyl{(tetrahvdrofuran-3-
yhmethyDearbamoyioxy ymethyl)-
1H-1,2,3-trtazol-4-yhpyidin-3-
yhoxyeyclohexane-1-carboxylic
acid

5, 1H), 4.09 (5, 3H), 3.55
-2.96 (m, 3H), 2.85 -
2.70 (m, 3H), 2.60 - 2.56
(m, 1H), 2.40 (s, 3H),
2.33-2.23 (m, 1H). 2.03
<119 (m, 11HD

hLPA1 ICso= 346 nM




DMSO-ds) § 7.83 (br d,

WO 2017/223016 PCT/US2017/038216
Example Structure & Name Analytical & Biology Method
P SRR ’ Data
127 LC/I\:’iS {f\:’i’FHE{:
Q 474.2 Example
0 “/coH 'H NMR {3500 MHz, i
~ DMS0-ds) 6 7.81 (br d,
] J=8.5 Hz. 1H), 7.4 (br
3 o d, J=8.5 Hz, 1H), 5.58 (s,
2H). 4.75 (br s, 1H), 4.08
L ) . 1H),
"\ﬁ_N 07 NN (s. 3H). 3.23 - 2.91 (m,
- 4H), 2.60 (br s, 1H), 2.39
(15.38)-3-((6-(5- (s, 3H), 2.05 - 1.93 (im.
{{({butvi{ethyl)carbamovijoxy)methvi} ?D l'fz 7" ;'71 4§;’ ?}3
-l-methyl- =12 3-triazol-4-yD-2- | 10071 4%’7" X 0?6’ 129
methylpy ridin-3-yDoxy ey clohexane- | 1= (b 4 ). o
1-carboxylic acid 0.77 (m, SH), 0.58 {brs,
' > 2H)
hLPAT ICh=133 M
198 LC/MS: [M+H} = Example
'O, 460.3 3
0 co,H 'H NMR (500 MHz,
z

(18,38)-3-((6-(5-
(((ethyi{propyDcarbamoyvi}oxy)methy
D-1-methyl-1H-1,2 3-triazol-4-y1}-2-
methy Ipyridin-3-yvljosy jeyclohexane-

1-carboxylic acid

J=8.5 Hz, 1H), 7.47 (4,
J=8.5 Hz. 1H), 5.61 (5.
TH), 4.78 (br s, 1H), 4.09
(s, 3H), 3.42 - 3.33 (m,
TH), 3.23 - 2.96 (m, 4H),
2.62 (brt, J=10.4 Hz,
1H), 2.41 (s, 3H), 2.01
(brd, J=13.7 Hz, 1H),
1.91-1.73 (m, 3H), 1.68

- 141 (m, 5H), 1.28 (brs,

1H), 1.00 (br d, J=6.1
Hz, 1H), 0.92 - 0.76 (m,
3H), 0.62 (brs, 1H)
hLPAL ICso= 158 nM
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{18.38)-3~((6-(5-(({((1-
isobutyleyclopropy methybicarbamo
vhoxy ymethyl)-t-methyl-1H-1,2,3-
tnazol-4-y1)-2-methylpyridin-3-
vhoxycyclohexane-1-carboxylic
acid

2.66{m, 3H}, 2.63 - 2.56
{m, 1H), 2.39 (5, 3H),
2.04-1.94 (m, 1H), 1.38
~1.71 (m, 3H), 1.66 -
1.44 {m, 4H), 1.15-1.08
{m, 1H), 0.90 - 0.85 (m,
2H3}, 0.83 - 0.32 (m, 9H)
hLPAL ICs =243 nM

Example Structure & Name Analytical & Biology Method
Data
129 LOMS, [M+H] " =486 | Example
,O.,/ 'H NMR (500 MHz, 3
o COH DMSO-de) 3 7.81 (br d,
Z J=8.2 Hz, 1H), 7.46 (br
N ) d, J=8.5 Hz, 1H), 5.60
0 {brs, 2H) 478 (brs,
NN OJLN%/ 1), 4.15 - 4.03 (m, 3H),
[V | 3.53 (brs, 1H), 2.80 -
\ 2.70 {m, 3H), 2.65 - 2.57
(18,38)-3-€(6-(3-({((1- (m, 1H). 2.41 (s, 3H),
isopropyleyclopropyl M methyDearba | 2.05 - 1.96 (m, 1H), 1.89
moylioxy)methyl)-1-methyl-1H- | - 1.72 (m, 3H), 1.66 -
1,2 3-triazol-4-y1)-2-methy ipyridin-3- | 1.46 {m, 4H), 0.86 - 0.82
vhoxycyclohexane-1-carboxylic (m, 2H), 0.76 - 0.48 (m,
acid 8H})
hLPAL ICs; = 352 nM
130 LCMS, [M+H]T = 500
,O., TH NMR (500 MHz, Example
° ‘cozH DMSO-ds) 5 7.82 (br d, 10
z J=8.5 Hz, 1H), 7.46 (br
N d, J=8.5 Hz, 1H), 5.59
o {brs, 2H), 477 {br s,
N OJ\NZJ\ 1H), 4.15 - 4.02 (m, 3H),
‘»‘J—N\ | 3.59 (brs, 1H), 2.79 -
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7
N

i Q/\

NS o

N—N |

(18,38)-3-({2-methvi-6-(1-methyl-5-

{{{methyl{1-
propyicyclobutylicarbamoyijoxy )met
hy-1H-1.2,3-tnazol-4-y Dpyndim-3-
voxy yevclohexane-1-carboxylic
acid

DMS(-de) 6 8.01 - 7.78
{m, 1H), 7.49 (br d, J=4.6
Hz, 1H), 5.58 {(br s, 2H),
4.78 (brs, 1H), 4.09 (br
5, 3H), 3.54 -3.32 {m,
2H). 2.63 - 2.58 (m, 3H),
2.46 - 2.32 {m, 3H}, 2.08
-1.97 (m, 3H), 191 -
74 (m, 4H), 1.70 - 1.47
(m, 8H}, 1.28 - 1.19 {(m,
1H), 1.07 - 0.79 (m, 3H),
0.62 -0.56 (m, 1H)
hLPAL ICs= 180 nM

Example Structure & Name Analytical & Biology Method
Data
131 LOMS, [M+H]T =472
,O.,/ "H NMR (500 MHz, Example
it GOMH DMSO-de) § 7.80 (br d, 10
z J=7.9 Hz, 1H), 7.46 (br
N d, /=82 Hz, 1), 5.60 (s,
0 2H), 4.81 - 4.71 (m, 1H),
NN OJ\NZ/ 4.15 - 4.01 (m, 3H), 3.66
N—N | (brs, 3H), 2.78 - 2.66 {m,
N 3H), 2.61 - 2.55 (m, 1H),
{(18.38)-3-{{6-(S-({((1~ 2.40 (s, 3H), 2.02 - 1.93
ethylcyclopropyy(methylicarbamoyly | (ru, 1H), 1.85- 1.73 (m,
oxy ymethyh-1-methy-1H-1,2,3~ 3H), 1.64 - 1.44 (m, 3H),
triazol-4-vij-2-methyipyridin-3- 0.85 - 0.76 {m, 1H), 0.67
vhoxycyclohexane-1-carboxylic -0.57 (m, 4H), 0.44 (br s,
acid 1H)
hLPA1 ICs = 187 nM
Q LCMS, [M+H} ™ = 500 ,
11 N TH NMR (500 MHz, E‘Xfi‘fg?le
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{185,38)-3-((6-(5-({(6~
azaspiro|3 4octane-6-
carbonyloxy ymethyi)-t-methyl-1H-
1.2,3-triazol-4-y13-2-methylpyridin-3-
vhoxy yeyelohexane-1-carboxyhie
acid

(s, 3H), 3.04 (s, 1H), 2.62
- 2,36 (m, 1H), 2.38 (s,
3H), 2.01 - 1.92 (m, 1H),
1.90 - 1.71 (m, 10H),
1.65 - 1.41 (m, 4H)
hLPA1 ICs0=47 nM

Example Structure & Name Analyti cgri Biology Method
133 LOCMS, [M+H]T =486
O,O.,/CO 'H NMR (500 MHz, Example
oA DMSO-de) § 7.81 (br d, 10
% J=73 Hz, 1H), 7.48 (br
N d, J=8.5 Hz, 1H), 5.57
o Q/ (brs, 2H). 4 82 - 4.73 (m,
N OJJ\N 1H), 4.08 (s, 3H), 2.64 -
N—N | 2.57 (m, 3H), 2.41 (s,
3H), 2.23 - 1.74 (m, 9H),
{(18.38)-3-{{6-(S-({((1~ 1.70 - 1.44 (m, 8H), 0.92
ethylcyclobutyl(methylicarbamoyljo | - 0.41 (m, 3H)
xyymethyl)-t-methyi-1H-1,2.3- hLPA1 ICs = 174 nM
triazol-4-y1)-2-methylpyridin-3-
vhoxy)cyclohexane-1-carboxylic
acid
LOMS, [M+H]' = 470
Q., 'H NMR (500 MHz, Example
134 0 eoH DMSO-ds) § 7.83 (d. 1
=z | J=8 5 Hz, 1H)}, 7.48 (4,
Ny . J=8.9 Hz, 1H), 5.62 (s,
G 2H), 4.77 (br s, 1H), 4.06
N, 0" "N (s, 3H), 3.90 (s, 1H), 3.81
NN : B {brs, 3H), 2.64 - 2.58 (m,
assosesqe |
azaspiro{3.3jheptane-2- ‘ RN
carbonvljoxyimethyi)-1-methyl-1H- Sﬁ)gﬂ} 174 - 1.50 {m.
RO o P
1,Aj?auiﬂaz;oviu{iuyi)_Z—meth§ ipy rﬂdm 3 HLPAT ICsy= 76 nM
voxy yevclohexane-1-carboxylic
acid
'O, Y1 NMR (500 MHz, Example
0 /cosH DMSO-ds) 8 7.79 (br d, i
~ J=8.2 Hz, 1H), 7.44 (br
N ) d, J=8.5 Hz, 1H), 5.62 -
o 5.56 {m, 2H), 4.74 {br s,
NN )LN 1H), 4.08 - 4.04 (m, 2H),
B QQ 3.86-3.61 (m, 2H), 3.18
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(18,38)-3-((6-(5-(((3.3-
dimethylpiperidine-1-
carbonvlyoxyymethyi)-1-methyl-1H-
1,2, 3-triazol-4~-y1)-2-methyipyridin-3-
voxy yevclohexane-1-carboxylic
acid

2.03-1.92{m, 1H), 1.88
- 1.72 (m, 3HD), 1.62 {(br
d, J=92 Hz 5H), 1.31 -
119 {m, 4H), 0.89 - 0.75
{m, 3H), 0.73 - 0.60 (m,
3H)

hLPA1 IC50 =292 nM

Example Structure & Name Analytical & Biology Method
Data
136 LOMS, [M+H]' =458
Q, 'H NMR (500 MHz, Example
0 “coH CDCL)Y 5 7.98 (d, J=8.5 i
Z Hz, 1H), 7.25(d, /=88
N ) Hz. 1H). 5.77 (s. 2H).
o 476 - 4.71 (m, 1H), 4.17
NN O)I\ND -4.13 (m, 4H), 293 -
N—N | 2.82 (m, 3H), 2.53 (s,
3H), 2.07 (s, 10H), 1.68
(18.38)-3-4(6-{5- (br s, SH)
{({evclobutyl{methyvDicarbamovhoxy) | hRLPAT ICs =36 nM
methy -1 -methyl-1H-1,2, 3-triazol-4-
vi}-2-methylpyridin-3-
vhoxy yeyelohexane-1-carboxyhie
acid
137 LOMS, [M+H] T =586
'O,, TH NMR (500 MHz, Exampie
o /coH DMSO-de) 5 7.83 (br d, 1
Yz J=8.5 Hz, 1H), 7.47 (br
N ) d, J=8.9 Hz, 1H), 5.62
o {brs, 2H), 477 (brs,
NN )J\N LH), 4.09 (s, 3H), 3.30 -
N 2.86 (m, 4H), 2.61 - 2.57
(m, 1H), 2.41 (s, 3H),
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Example Structure & Name Analytical & Biology Method
Data
1138 LOMS, [M+H]" = 446
'O, 'H NMR (500 MHz, Example
o “/coH DMSO-de) 3 7.84 (br d, 3
y J=83 Hz, 1H), 7.48 (br
N ) d, J=8.6 Hz, 1H), 5.63
o) {brs, 2H), 479 (br s,
NN OJ\NJ\ 1H), 4.09 (s, 3H), 3.91 -
Nen | 3.90 (m, 1H), 2.69 - 2.61
\ (m, 3H), 2.41 (s, 3H),
{15,38)-3-((6-(5- 1.62 {brs, SH3, 1.03 (br
{{(isopropyl{methylicarbamoyljoxy) | 8 3H), 0.93 (br s, 3H)
methyl)-T-methyl-1H-1,2 3-triazol-4- | BLPALICs0= 98 nM
y1}-2-methylpyridin-3-
yhoxyeyclohexane-1-carboxylic
acid
Q I NMR (500 MHz, Example
o "o DMSO-ds) § 7.85 (d. 10
p J=82 Hz, 1H), 7.48 (4,
N | J=8.9 Hz, 1H), 5.66(brs,
o F . 2H), 4.78 (br s, 1H), 4.10
L NLEY YR LY
N )J\N /DL {-Si 33)?/%,8,‘/_ - .,.,.{33 (133_,
N | 5H), 2.67 -‘2.59 {m, ZH),
\ 2.41 (s, 3H), 2.06 - 1.97

(1838)-3-(6-(5-((((3.3-

difluorocyclobutyl}{methycarbamoy

Doxy ymethyl)-1-methyl-1H-1,2,3-
triazol-4-v1}-2-methylpyridin-3-
voxy yevclohexane-1-carboxylic
acid

(m, 1H), 1.94- 171 {m,
3H). 1.68 - 1.42 (m, 4H),
1.24 (s, 2H)
RLPATICs0=70nM
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(1R.3 S)—B-( {(6-(5-({({3,3-difluoro-
cvclobutyD{methyDearbamoyljoxy im
ethyly-1-methyi-1H-1.2 3-triazol-4-
vi-2-methylpyridin-3-vloxy)
cyclohexane-1-carboxylic acid; cis
isomer from epimerization in final
ester hvdrolysis

J=82Hz, 1H), 7.52 {d,

J=8.5 Hz, 1T}, 5.65 (brs,

2H}, 4.45- 438 (m, 1H),
4104(s,3H),2.79-2.74
(m, 4H}, 2.70 - 2.62 {(m,
1H), 2.49 - 2,40 (m,
J=117,11.7 Hz, 2H),
2.37 - 2.34 (m, 3H), 2.30
-2.20(m, 1H), 2.11 -
2.00 {m, 1H), 1.90-1.78
{m, ZH}, 1.47 - 1.23 (m,
5H)

hLPA1 ICs0= 283 oM

Example Structure & Name Analytical & Biology Method
Data
LOMS, [M+H] =472
; 'O H NMR (500 MHz, Example
140 o o DMSO-de) 5 7.83 (br d, 1
z J=8.5 Hz, 1H), 7.47 (br
N d, J=8.5 Hz, 1H), 5.65
0 (br d. J=4.6 Hz, 2H),
N N OJ\N 478 {brs, 1H}, 4.08 (br
N—N Q< d, J=4 6 Hz, 3H)}, 3.36 -
321 (m, 1H), 3.02 (s,
(18,38)-3-((6-(5-({((3.3- 1), 2.90 (s, 1H), 2.62
dimethylpyreolidine-1- {brs, 1H). 2.41 (s. 3H),
carbonyljoxyymethyi)}-1-methyl-1H- | 2 06 - 1.96 (m, 1H), 1.80
1.2, 3-triazob-4-y13-2-methyipyridin-3- (brs, 3H), 1.57 (brt,
yhoxy)eyclohexane-1-carboxylic | /=72 Hz, 6H), 1.23 (s,
acid 2H), 0.99 (s, 3H), 0.94 (s,
3H)
hLPAL ICs0= 148 nM
" LCMS, [M+H]' = 494
va 'H NMR (500 MHz, Example
COH DMSO-de) § 7.84 (d, 10
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=
N |
0
N OJ\DQ
N—N
\

(18,38)-3~({6-(5~(((5-
azaspiro{ 2.4 fheptang-5-
carbony Doxy ymethy -1 -methyl-1H-
1,2, 3-triazol-4-yH-2-methyipyridin-3-
vhoxycyclohexane-1-carboxylic
acid

J=8.4 Hz, 1H), 7.47 (4,
J=8.6 Hz, 1H), 5.67 (s,
2H), 4.77 (br s, 1H), 4.09

(brs, 3H), 2.72 - 2.60 (m.

1H}, 2.43 (s, 3H), 2.08 -
.97 (m, 17), 1.83 {br d,
J=109Hz 3H), 1.75 -
1.458 {m, TH), 1.25 (s,
2H), .63 - 0.44 {m, 4H)
BLPAL ICs0= 89 nM

Example Structure & Name Analytical & Biology Method
Data
142 LCMS, [M+H] = 444
,O.,/ 'H NMR (500 MHz, Example
9 oM DMSO-de) 5 7.83 {br d. 10
3 J=8.5 Hz, 1H), 7.47 (br
NN o d, J=8.2 Hz, 1H), 5.65 (s,
N AN 2H), 4.81 - 4.73 (m, 1H),
N | 4.10 (s, 3H), 3.72 - 3.52
(m, 1H), 2.74 (br ¢, 3H),
(18,38)-3-((6-(5- 2.65-2.57 (m, 1H), 2.41
(({cyclopropvi{methycarbamoyijox | (s, 3H), 2.04 - 1.94 (m,
vimethy)-1-methyl-1H-1,2 3-triazol- | 1H), 1.92 - 1.70 (m, 3H).
4-y}-2-methylpyridin-3- 1.68 - 1.41 (m, 4H), 0.57
yhoxyeyclohexane-1-carboxylic {brs, ZH}, 0.48 {(brs, ZH)
acid hLPAT ICse= 252 uM
143 LCMS, [M+H]" = 480
J:j, JH NMR (500 MHz, Example
o "/co,H DMSO-ds) 8 7.82 (br 4, 1
y J=7.6 Hz, 1H), 7.49 (br
N ) d, J=7.6 Hz, 1H). 5.70 (s.
0 7H), 4.75 (br s, 1H), 4.09
NN OJLN - (s, 3H), 3.73 - 3.54 (m,
N Q<F 1H), 2.42 - 238 (m, 3H),
2.38-2.31 (m, 2H). 1.99
(15,38)-3-{{6-(5-({(3,3-difluoro- - 1.46 (m, 8H), 1.23 (s,
pyirolidine-1-carbonyoxy ymethyl)- | 2H)
t-methyl-1H-1,2.3-triazol-4-y1)-2- | hLPALICso= 518 oM
methylipyridin-3-yDoxy)eyclohexane-
1~carboxvlhic acid
144 LOMS, [M+H|" =470
'O., , 'H NMR (500 MHz, Example
@ coH DMSO-ds) 8 7.84 (br 4, i
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{1R.38)-3-((2~ mm’m -6~(1-methyl-5-
{{{(methyl{(spiro[2.3thexan-1-
vhcarbamovosy ymethyvl}-1H-1,2.3-
triazol-4-ylpyridin-3-
vhoxy yeyelohexane-1-carboxyhie
acid {cis isomer from epimerization
in final ester hydrolvsis}

J=8.2 Hz, 1H}, 7.51 (d.
J=8.5 Hz, 1H)}, 598 -
5.48 (m, 2H), 4.45 - 4.36
{m, 1H}, 4.13 (s, 3H},
353-314(m, 1H), 2.72
(s, 2H), 2.47 - 2.39 (m,
TH), 2.35 (5, 3H), 2.27 -
220 (m, 1H), 2.08-1.99
{m, 1H}, 1.93-1.58 (m,
TH), 1.50 - 1.20 {m, 6H),
0.75 - 0.65 (m, 1H), 0.58
-0.50 (m, 1H)

hLPAL ICso= 1816 nM

Example Structure & Name Analytical & Biology Method
Data
1453 LOMS, [M+H] =508
Q-, H NMR (500 MHz, Example
0 /COM DMSO-de) & 7.84 (br d. 3
J=8.5 He 1H), 7.46 {d,
N ) J=8.7 Hz, 1H), 5.65 (br s,
o 2H), 477 {brs, 1H}, 4.10
N o)kN (s, 3H), 2.79 (br s, 3H),
N—N | va 2.70 - 2.62 (m, 1H), 2.43
F (s,3H), 2.39-2.19 (m,
{(18,38)-3~-((6-(5~({{{(3,3-difluoro~- | 4H), 2.09 - 1.97 {m, ZH),
cyclobutyDmethyDi(methyDearba- 1.92-1.76 {m, 3H), 1.71
moyhoxy ymethy)-1-methyvi-1H- - 1.60 (m, 2H), 1.59 -
1,2, 3~triazol-4-y1)-2-methyipyridin-3- | 1.47 (m, 2H), 1.25 (s,
yhoxyeyclohexane-1-carboxylic 2H)
acid hLPAT ICs= 94 nM
146 LOMS, [M+H]" = 484
Q TH NMR (500 MHz. Example
COH DMSO-de) 8 7.83 (d. 3
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]
N
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N\\\ o~ N
N—N

(18.38)-3-{{6-(5-(((-2-
azabicvclo]2.2 1 thepiane-2-
carbonvloxy ymethvi)-1-methyl-1H-
1,2 3-triazol-4-y13-2-methylpyridin-3-
voxy yevclohexane-1-carboxylic
acid {maxture of diastereomers)

(m, 1H), 7.46 (d, =87
Hz, 1H} 567 -554 (m,
2H), 4.77 {brs, 1H), 4.13
-4.03 (m, 3H), 398 -
385 (m, 1H), 3.77 -3.66
{m, 1H}, 3.20 - 3.05 {(m,
1H), 2.93-2.77 {(m, 1H),
2.66-2.57 {m, 1H), 2.48
-2.42 (m, 1H), 2.40 (s,
3H)Y, 2.04 - 1.96 (m, 1H),
1.88 - 1.72 (m, 3H), 1.65
- 1.52 (m, 4H), 1.50¢ -
144 (m, 2H), 1.37-1.24
(m, 3H)

hLPAT ICso=1325 oM

Example Structure & Name Analytical & Biology Method
Data
147 LOMS, [M+H]* = 458
Q., H NMR (500 MHz, Example
0 ‘coH DMSO-de) 5 7.83 (d, 1
@& J=8.6 Hz, 1H), 7.47 (d,
Ny J=8.7 Hz, 1H), 5.65 (s,
j\ 2H), 4.81 - 4.74 {m, 1H),
NCY o 'D, 4.08 (s, 3H), 3.82 - 3.59
NN (o, 1H). 3.45 - 3.10 {m,
(18,38)-3-((2-methyl-6-(1-methyl-5- SH) 2j81 - 2.66 (n}’ H'D’
(((3-methylpvrrolidime-1- 2.65 - 2.58 (m, ”{)’,2‘41
carbonyloxy ymethyl)-1H-1,2.3- | (& 3, 2.08- 195 (m.
triazol-4-y Dpy ridin-3- tH). 1.93 - 1.73 (m, 4H).
yhoxy Jeyclohexane-1-carboxylic l‘(’f’ - 133 (m, 5 H) 1.26
acid {nuxture of diastereomers) - L18 (m, 1H), 0.99 -
0.86 (m, 3H)
hLPAL ICs0= 250 nM
148 LOMS, [M+H] =470
,O., , H NMR (500 MHz, Exarnple
? oM DMSO-de) & 7.85 - 7.78 1
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(18,38)-3-((6-(5-({(3~
(cyclopropylmethyiypvrrolidine-1-
carbonry Doxy ymethy i)~ 1 -methyl-1H-
1,2, 3-triazol-4-yH-2-methyvipyridin-3-
vhoxy)cyclohexane-1-carboxylic
acid {mixture of diastereomers)

J=8.2 Hz. 1H), 7.48 (br
d, J=8.5 Hz, 1H). 5.66

(brs, 2H), 482 -4.75 (m,

18}, 4.09 (s, 3H), 3.63 -
333 {(m, 1H) 3.32-3.08
(m, 2H}, 2.97 - 272 {m,
1H), 2.68 - 2.60 (m, 1H),
2.42{s,3H), 2.20-208
{m, 1H), 2.07 - 1.98 (m,
TH), 1.98 - 1.90 (m, 1H).
1.90-1.73 (m, 3H), 1.68
~1.38 {m, 5H), 1.29 -
111 {m, 2H}, 070 -0.54
{m, 1H), 0.42 - 0.30 {m,
2H)y, 0.04 - -0.11 (m, 2H)
hLPAL ICse=91 nM

Example Structure & Name Analytical & Biology Method
‘ Data
149 LCMS, [M+H]" = 484
'O,, , H NMR (500 MHz, Example
? coH DMSO-do) 5 7.83 (br d, i
& J=8.5 Hz, 1H), 7.47 {br
NS o d, J=8.5 Hz, 1H), 5.68 -
N PR 5.57 {m, 2H}, 4.78 (br s,
vl 0N 1H), 4.13 - 4.06 (m, 3H),
4.04 - 3.86 (m, 1H), 3.58
(18,38)-3-((2-methyl-6-(1-methyl-5- | - 3.47 {m, 3H), 2.68 -
{{{octahydrocyclopentajbpvrrole-1- | 2.57 (m. ZH), 2.41 (s,
carbonyoxy ymethy-1H-1,2 3- 3H), 2.05 - 1.96 (m, 1H).
triazol-4-y1)pyridin-3- 1.89 - 1.74 (m, 4H), 1.69
yhoxy)eyclohexane-1-carboxylic | - 1.39 (m, 3H), 1.54 -
acid (mixture of diastereomers) 145 (m, 4H), 1.26 - 1.22
{m, ZH)
hLPAL ICs0= 180 nM
150 LOMS, [MHH]' = 498
Q., , H NMR (300 MHz, Example
¢ coH DMSO-ds) § 7.84 (br d, 1
Z
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(18,38)-3-((6-(5-(((2~
isobutylpvrrolidine-1-
carbonvloxy ymethvi)-1-methyl-1H-
1,2 3-triazol-4-y13-2-methylpyridin-3-
yhoxy jeyclohexane-~1~carboxylic
acid {mixture of diastereomers}

J=8.5 Hz, 1H), 7.48 (br
d, J=7T3Hz 1H). 574 -
5.48 (m, 2H), 4.78 (br s,
1H), 4 10 ¢brs, 3H), 3.66
311 (m, 3H), 241 (brs,
3H3, 2.09 - 1.41 (m,
14H3, 1.36 - 1.07 (m,
2H}, 0.89 (brs, 3H), 0.39
-0.42 (m, 3H)
BLPALICs= 163 nM

Example Structure & Name Analytical & Biology Method
‘ Data
151 Q LOMS, [M+H] = 500
o “IGoH H NMR (500 MHz, Example
P DMSO-do) 5 7.84 {br 4. i
N ) J=8.2 Hz, 1H), 7.47 {br
o d, J=8.3 Hz, 1H), 5.66
NN OJJ\D)' (brs, 2H}, 4.80 - 4.74 (m,
‘»‘:—N\ 1H), 4.10 (s, 3H), 3.64 -
3.33 (m, 1H), 2.86 - 2.77
(18.38)-3-(6-(5-(((3- (m, 1H), 2.74 - 2.64 (m,
isobutylpyrrolidine-1- iH): 2.43 (s, 3H), 2.16 -
carbonvioxy)ymethyi)-1-methyl-1H- "”'Ob/ (m, EH) 2.08 - Z‘OO
1.2, 3-triazol~4~-vH-2-methvipyridin-3- (m, i,H)’ 198 - 1.77 (m,\
yhoxy yeyclohexane-1-carboxylic QH) i.{'il ) ,1‘32 (n}, TH),
acid (mixture of diastereomers) 1‘29 ) Uz ’(m, ZH), 0.92
- 0.81 (m, 6H)
hLPAL ICs0= 101 nM
152 Q LOMS, [M+H]" =471
o “IcoH "H NMR (500 MHz, Example
/ DMSO-dsy 8 7.83 (br s, 1
Ne | 1H), 748 {br d, /=85
o Hz, 1H), 5.64 (br s, 2H),
S NN 6 4.79 (brs, 1H), 4.09 (br
‘»‘l-N\ s, 3H), 3.61 - 3.12 (m,
D 2 67T-25%(n .
ethvlpyrrolidine-~1- (?'n }‘H’) i (;2~ | 42 (m
carbonyi)oxy)methyi)ul~methy1u‘1}-iu 1 ZEI). 0,38 b 07 5” (m; ’
1,2,;;4;1 a;‘@i;:gfj“if:ﬁfhi?g” di‘f 2H). 0.64 - 0.54 (o, 1H)
Tioxy yey clohexane-1-carboxy s
yaci d‘(m?xture of diastereome}s} BLPA1ICs0=157 oM
153 Q LOMS, [MH+H]" = 500
“IcoH 'H NMR (500 MHz, Example
DMS0-ds) 8 7.84 (br d, i
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Example Structure & Name Analytical & Biology Method
Data
154 Q LOCMS, [M+H] =511
o “IcoH "H NMR (500 MHz, Example
P DMSO-do) 5 7.83 {br 4. i
g J=8.2 Hz, 1H), 7.55 (br
N o cr, d, J=8.5 Hz, 1H), 5.82 -
NN O)I\N 5.65 {m, 2H}, 4.78 - 4.68
N—N {m, 1H}, 4.10 (br s, 3H),
- , 3.29 - 3.13 (o, 3H), 2.39
(1 S,Sb)-3~((2~methy}-t’>~(i~methyi-5- (S, ZH), 214 -2.00 (m’
(((2-(&1”1ﬁupromethyl}pyrroi1dme-i~ 1H), 1.98 - 1.46 (m, 12H)
carbonyi)ox§,r)1nethy1.)—‘1H~1,2,3~ hLPAL ICs= 371 nM
triazol-d-ypyridin-3-
vhoxycyclohexane-1-carboxylic
acid {(mixture of diastereomers)
155 Q LCMS, [M+H]" =458
o Yo H NMR (500 MHz, Example
DMS0O-ds) § 7.84 (br d, i
Z | J=8.2 Hz, 1H), 7.49(d,
N J=8.9 Hz, 1H), 5.64 (s,
o) , ,
by 2H), 4.79 (brs, 1H), 4.07
N N0 N (s, 3H), 3.64-3.45 (m,
NN :K 1H), 3.32-3.09 (m, 1H),
(18,38)-3-({(6-(5-({(3.3~ 2.70-2.59 (m, 1H), 2.43
dimethylazetidine-1- (s.3H), 2.30-2.15 (m,
carbonyloxy ymethyl}-I-methyl-1H- | 1H), 2.05 - 1.98 (m, 1H),
1,2 3-triazol-4-y1)-2-methylpyridin-3- | 1.91-1.73 (m, 3H), 1.67-
vhoxycyclohexane-1-carboxylic | 145 (m, 4H), 1.16 (5,6H)
actd hLPA] ICse= 175 M
156 Q LOMS, [M+H]" = 444
o /oM H NMR (300 MHz, Exarple
P DMSO-ds) 6 7.84 (br 4. i
N J=8.5 Hz, 1H), 7.48 {br
o d, J=8.9 Hz, 1H), 5.64 (s,
NS SV 2H). 4.79 (br s, 1H), 4.07
N-N 5\ (s, 3H), 4.00 - 3.92 {m,

(18.38)-3-((2-methyl-6-(1-methyl-5-
{{(3~-methyvlazetidine-1-
carbonyloxy ymethviy-1H-1,2.3-
triazol-4-y Dpyridin-3~
yhoxy yeyclohexane-1-carboxylic
acid

2H), 3.31 - 3.09 (m, 1H),
2.68 - 2.58 (m, 2H), 2.43
{s,3H) 2.02 (br 4,
J=13.4 Hz, 1H), 1.94 -
173 (m, 3H), 1.63 (br d,
J=10.1 Hz, 4H), 112 (d,
J=6.7 Hz, 3H)

BLPAT ICse= 231 nM
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(18,38)-3-((6-(5-({(2-
azaspiro|3.4]octane-2-
carbonyioxyymethyi)-1-methyl-1H-
1.2, 3-trazol~-4~yH-2-methylpyridin-3-
yhoxy Jeyclohexane-1-carboxylic
acid

3.63-3.51 (m, 1H), 3.31
-3.11 (m, 2H}, 2.42 {s,
3H), 1.91 - 1.77 (m, 3H),
1.71 - 1.58 {m, 6H), 1.57
-1.47 (m, 6H)

WLPAL ICso= 162 nM

Example Structure & Name Analytical & Biology Method
Data
157 Q LOMS, [M+H]" =444
o “IeoH 'H NMR (500 MHz, Exarople
DMSO-ds) 5 7.84 (br d, 1
a J=8.5 Hz, 1H), 7.48 (d,
NS o J=89 Hz, 1H), 5.63 (s,
N~ )LN j 2H), 4.79 (br s 1H), 4.08
NN {s,3H), 3.81 -3.69 {(m,
\ 2H), 3.64 - 3.50 (ro, 1H),
(18,38)-3-((Z-methyl-6-(1-methy{-5- | 331 -3.10 (m, 1H), 2.67
{{((2-methylazetidine-1- -2.59 (m, 1H), 2.43 (5,
carbonyDoxyymethy}-1H-1,2,3- 3H), 2.33-2.21 (m. 1H).
triazol-4-ypyridine-3- 2.12 - 1.96 (m, 1H), 1.64
yhoxy yeyelohexane-1-carboxyhe (brs, 7TH), 1.00 (d, /=6.1
acid {mixture of diastereomers} Hz, 3H)
hLPAT ICso= 529 nM
158 Q LOMS, [M+H]" =498
o “IcoH H NMR (500 MHz, Example
P DMSO-ds) § 7.83 (d, 10
N J=8.2 Hz. 1H). 7.48 (d.
0 /DD J=8.5 Hz, 1H), 5.62 (brs,
NNy 2H). 4.78 (br s, 1H), 4.09
N=N l (s, 3H) 332-3.12 (m,
(1R 38)-3-((2-methyl-6-(1 -methyl-5- | ). 2.74 - 2.58 (m. 4H),
{{({methyl(spiro[3.3]heptan-2- 2.41 (s, .:3H), 2.10-1.70
yhcarbamoyoxy Ymethy)-1F-1,2,3- | (1 14H), L68 - L.dd (m,
triazol-d-y1)pyridin-3- 4H) .
vhoxy)cyclohexane-1-carboxylic BLPALICs =32 nM
acid
159 O LOMS, [M+H]" =484
o “ICOH H NMR (500 MHz, Example
y DMSO-ds) 6 7.83 (br d. 1
e ) J=8.5 Hz, 1H), 7.48 (d,
0 J=8.5 Hz, 1H), 5.64 (s,
N oo 2H), 4.78 (br ¢, 1H), 4.07
NN QQ (s, 3H), 3.69 (br s, 3H),
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Example Structire & Name Analytical & Biology Method
‘ Data
160 LOMS, [M+H]' = 486
o COH H NMR (500 MHz, Example
p DMSO-de) 6 7.84 (d, 3
Ne | J=8.5He 1H), 7.53{(d,
s / J=8.5 Hz, 1H), 5.63 (brs,
NS oAy 2H), 4.49 - 4.36 (m, 1H),
‘N-N\ | 410(s,3H), 2.77 - 2.69
(1R.38)-3-((6-(5-(((3.3- (m, SEE), 2(4?1~ 23? {m,
dimethyleyclobuty}{methylicarbamo IH) ""37, <S‘: “"‘H)" 231 -
i iir - 2.23{m, 1H),2.12-2.02
yhoxyymethyl)-1-methyi-1H-1,2,3- P
iriazol-4-y)-2-methylpyridin-3- | (0 1H) 1.92 - 1.59(m,
T e A T ST 6D, 1.50 - 1.20 (m, 4H),
vhoxy yeyelohexane-1-carboxyhie 114 - 0.95 (m, 6H)
acid {cis isomer from epimerization hﬁ PA] I’( A
in final ester hydrolysis step) AALLs0= 61 oM
161 Q LOMS, [M+H] =472
o oo YH NMR (3500 MHz, Example
2 DMSO-ds) § 7.84 (br 4, 1

(18,38)-3-((2-methyl-6-(1-methy}-3-
{{{3~-methyipiperiding-1-
carbonyloxy ymethyl}-1H-1,2.3-
triazol-d-ypyridin-3-
vhoxycyclohexane-1-carboxylic
acid {mixture of diastereomers)

J=8.5 Hz, 1H), 7.46 (4,
J=8.7 Hz. 1H), 5.65 (s.
TH), 4.77 (br s, 1H), 4.09
(s, 3H), 3.81 - 3.66 (m,
1H), 2.82 - 2.70 (m, 1H),
2.69-2.62 (m, 1H), 2.43
(s, 3H), 2.06 - 1.97 (m,
1H), 1.92 - 1.76 (m, 3H),
1.66 (br s, 6H), 1.46 -
1.18 (m, 3H). 1.03 (s,
7H), 0.86 - 0.71 (1, 3H)
hLPAL ICse= 178 nM
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(18.38)-3-((6-(5-(((3-
isopropyipyrrolidine-1-
carbonvioxyymethyi)-1-methyl-1H-
1.2, 3-triazol~4~-vH-2-methvipyridin-3-
yhoxy yeyclohexane-1-carboxylic
acid {mixture of diastereomers)

J=8.5 Hz, 1H), 5.66 (br
d, J=9.5 Hz, 2H), 4.83 -
4.75 (m, 1H), 4.10 (s,
3H), 3.18 (br s, 1H), 2.93
-2.81 (m, 1H), 2.74 (s,
TH), 2.68 - 2.60 {m, 1H),
2.42 (s, 3H), 2.07 - 1.98
(m, 1H), 1.94-1.73 {m,
GHY, 1.67 - 1.34 (m, 6H),
0.93 - 0.75 (m, 6H)
hLPAT ICso= 104 nM

Example Structure & Name Analytical & Biology Method
Data
162 LOMS, [M+HT = 472
» H NMR (500 MHz, Example
0 COH DMSO-de) 5 7.83 (d, i
7 J=8.6 Hz, 1H), 7.45 (d,
N ) J=8.6 Hz, 1H), 5.63 (s,
0 2H), 4.82 - 4.71 (m, 1H),
N OJ\N/\A 4.09 (s, 3H), 3.62 - 3.53
N=N | (o, 2H), 3.34 - 318 (m,
1H), 2.79 (br s, 3H), 2.70
~2.61 (m, 1H), 2.42 (s,
(18,38)-3-((6~(5-{{{(2- 3H), 2.07 - 1.97 (m, 1H),
cyclopropylethyhy{methyijcarbamoyl) | { g9 .1 77 (v, 3H), 1.70
oxy ymethy-1-methyl-1H-1,2,3~ - 1.47 (m, 4H), 1.31 -
triazoi-4-yi)-2-methylpyvridin-3- 115 (m, 2H), 0.42 - 0.16
vhoxycyclohexane-1-carboxylic {m. ZH). 0.03 - -0.26 (m,
acid 7H)
hLPAL ICs0= 34 nM
163 Q LOMS, [M+H]" = 486
o “/GOH H NMR (500 MHz, Example
y DMSO-ds) 6 7.84 (br d. 1
N J=8.5 Hz, 1H), 7.48 (d,
[o]
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Example Structire & Name Analytical & Biology Method
Data
164 Q LOMS, [M+H]" =484
o “ICoH H NMR (500 MHz, Example
P DMSO-de) & 7.82 (br d, 1
N J=8.5 Hz, 1H), 7.46 (d,
5 J=8.5 Hz, 1H), 5.65 (brs.
N N0 N 2H), 4.80 - 4.74 (m, 1H),
NN 0—4 4.08 (s, 3H), 3.33 - 3.08
(rn, 2H), 2.88 (s, 2H),
(18,38)-3-((6-(5-({(3- 2.65 - 2.58 (m, 1H), 2.40
cyclopropvipyrrolidine-1 - (s, 3H), 2.04 - 1.95 (m,
carbonyljoxy)methyl)-1-methyl-1H- | 1H), 1.90 (s, 4H), 1.62
1.2, 3-tnazol-4-y13-2-methylpynidim-3- | (brs, 6H), 0.71 - 0.54 (m,
voxy yevclohexane-1-carboxylic 1H), 0.42 - 0.26 (m, 2H),
acid {mixture of diastergomers) 0.16 - 0.02 {m, 2H)
hLPATICs0=83 nM
165 Q LCMS, [M+H]" =472
o oo JH NMR (500 MHz, Example
p DMSO-de) 8 7.84 (d. i
T J=8.5 Hz, 1H), 7.49 (d.
o J=8.9 Hz, 1H), 5.67 (brs,
e N 2H), 4.83 - 4.76 (m, 1H),
N-N QJ 4.10(s. 3H). 3.24 - 3.09
‘L 1H). 2,98 - 278
(15,38 ) 34(6-(5-(3- (m, 1H), 2.98 - 2.78 (m,
R N 1H), 2.77 - 2.69 (m, 1H).
ethyipyrrolidine-1-carbonyl} . . :
FELE S Pisieie 2.67 -2.61 (r, 1H), 2.42
oxyymethvh-1-methyi-1H-1,2,3- i
N c ST (s, 3H), 2.06 - 1.79 (m,
triazol-4-y1}-2-methylpyridin-3- e ,
e s T 6H)L 1.67 - 1.23 (m, 8H),
vhoxy)eyclohexane-1-carboxylic S .
acid {mixture of diastereomers) 0.93 - 0.79 (m, 3H)
' hLPAL IC:0= 102 nM
166 Q LOMS, [M+H]' = 486
o Yoo 'H NMR (500 MHz, Example
DMSG-dsy 5 7.84 (d, 1

7
Ny

0
NOS oJ\N
N—N

\

{18,358)-3~{(2~-methyl-6-(1-methyi-5-
{{(3-propvipyrrolidine-1-
carbonyDoxyymethyl)-1H-1,2,3-
triazol-4-vipyridin-3-vhoxy}
cyclohexane--carboxylic acid
{mixture of diastereomers)

J=8.5 Hz, 1H), 7.48 (d,
J=8.5 Hz, 1H}, 5.66 (brs,
2H}, 4.82-4.74 (m, 1H),
4.09 (s, 3H), 324 -3.07
{m, 1H), 2.90 (s, 1H},
2.76 - 2.67 {m, 1H)}, 2.67
- 2.60 (m, 1H), 2.42 (s,
3H), 2.10 - 1.97 (1o, 2H).
1.92 (s, 5H), 1.68-1.34
{m, SH), 1.32- 119 (i,
4H), 0.92 - 0.80 {m, 3H)
BLPALIC:0= 109 nM
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(18,38)-3-((2-methyl-6-(1-methy}-3-
{{(3-phenylpyrrolidine-1-carbonyl)
oxy ymethyl)-1H-1,2,3-triazol-4-
vhpyridin-3-yhoxy jeyclohexane-1-
carboxylic acid (mixture of
diastersomers)

1H), 7.37 - 7.19 (m, SH),
572 (brs, 2F), 4.83 -
475 (o, 1H), 4.11 (brd,
J=13.7 Hz, 3H), 3.81 -
363 (m 1H), 3.39 - 3.10
{m, 3H}, 2.67 - 2.61 (m,
1H), 2.43 (br d, J=4.9
Hr, 3H), 2.24 - 2.16 (m,
1H), 2.07 - 1.99 (m, 1H),
1.97 - 1.73 {m, 4H), 1.70
- 1.47 (m. 4H)

hLPATL ICs0=336 nM

Example Structure & Name Analytical & Biology Method
Data
167 Q LOMS, [M+H] =470
o o H 'H NMR (500 MHz, Example
DMSO-de) 8 7.85 {d, 1
a J=8.5 Hz, 1H), 7.50 (d,
NS o J=8.5 Hz, 1H), 5.64 (s,
SN OJ\N§ 2H), 479 ibr s, 1H),/ 4.09
NZN {s,3H), 331 -3.13(m,
1H), 2.67 - 2.59 (m, 1H),
24245, 3H), 2.06-198
(18,38)-3-((6-(5~-({({-T-azabicvclo {m, 1H}, 1.91 - 1.74 (m,
[2.2.1 [heptane-7-carbonyloxy} 3H), 1.67 - 1.46 (m. 8H),
methy!)-I-methyl-1H-1,2,3-triazol-4- | 1.39 - 1.33 (m, 4H)
vi}-2-methyipyridin-3-y1joxy} hiPA> ICse= 317 M
cvclohexane-1-carboxylic acid
168 Q LCMS, [M+H]" =486
o “IcogH H NMR (500 MHz, Example
y DMSO-de) 8 7.84 {d, 3
N J=8.5 Hz, 1H), 7.48 (d,
bt J=8.5 Hz, 1H), 5.63 (brs.
NN Ny 2H), 4.78 (brs, 1H), 4.10
NN | (s, 3H), 2.72 (br 5. 3H),
(18.38)-3-((6-(3-((((3.3-dirnethy}- | 2.68 - 2.58 (m, 1H), 2.41
cvclobuty i methyDcarbamovloxyim | (s, 3H), 2.00 (br s, 1H),
ethyvD)-1-methyi-1H-1,2 3-tnazol-4- | 1.93-1.71 {m, 6H}, 1.64
vi}-2-methyipyridin-3-vijoxy) (brs, SH). 1.07 - 095 (m,
cyclohexane-1-carboxylic acid 6H)
hLPA1 ICse=29 nM
169 Q LCMS, [M+H]" =520
o IGOH H NMR (500 MHz, Example
z DMSO-ds) 5 791 -7.81 i
N (m, 1H), 7.52 - 7.45 (m.
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N\\ AN O)J\N/\)\

N—N |
\

{1R.38)-3-({2-methy1-6-(1-methyl-5-
{{{methv1(3-methylbut-2-en-~1 -
vhcarbamoyljoxy ymethy{)-1H-1,2,3-
triazol-4-yDpvridin-3-yhoxy)
cyclohexane-1-carboxylic acid
(cis isomer from epimerization during
final hvdrolysis step)

J=R.5 Hz, 1H), 7.53 (d,
J=8.5Hz, 1H). 568 -
5.59 (m, 2ZH), 5.16 - 4.91
(m, 1H}, 4.47 - 436 {(m,
1H). 4.09 (s, 3H), 3.87 -
3.60 (m, 2H}, 2.80 - 2.64
(m, 3H), 2.45-23%{m,
1H)Y. 237 (s, 3H). 2.30 -
2.22 {m, 1H), 2.09-2.02
(m, 1H}, 1.93-1.78 (m,
3H), 1.72 - 1.49 (o, 4H).
1.47 - 1.28 (m, 5H)
hLPAL ICse=3120M

Example Structure & Name Analyti cgri Biology Method
170 Q LOMS, [M+H]' = 460
o o H NMR (500 MHz, Example
P DMSO-do) 5 7.84 {br 4. i
I J=8.5 Hz, 1H), 7.48 (br
N o d, J=8.5 Hz, 1H), 5.60 (s,
NN )LN J< 2H), 4.79 (brs, 1H), 4.10
S | (s, 3H), 2.77 (s, 3H), 2.68
N -2.58 (m, 1H), 2.42 (s,
{18,38)-3-{(6-(5-({{tert-butvl 3H), 2.09 - 1.97 (m, 1H)
(methyhearbamoyhoxymethy -1~ | 4 g3 73 (m, SH)D 160
methyl-1H-1,2,3-triazol-4-v1)-2- -1.43 (m. 4H), 127 (s,
methylpyridin-3-yhoxy ey clohexane- 9H) ’ ) )
1-carboxylic acid hLPAT ICso= 183 nM
171 Q LCMS, [M+H]" =484
o “Ieo,H }H NMR (500 I‘vﬁ-iz, Example
DMSO-de) 5 7.84 {d, i
@ J=8.5 Hz, 1H), 7.48 (d,
N J=8.5 Hz, 1H). 5.66 (s,
j\ 2H), 4.79 (brs, 1H), 4.09
NS0 p@v (s, 3H), 3.59 - 3.16 (m,
N—N 2H), 2.69 - 2.60 (m, 1H),
, 24245, 3H), 2.06-1.95
(1S,3S)"gm((6'(5“(((6"&Z3Spﬂ'0 (1,“, H’_{)’ 191-171 (?na
{2.5octane-6-carbonyoxyymethyl- | 311} 1 68 - 1.44 (m, 4H).
-methyl-1H-1,2 3-tnazol-4-v1}-2- | y371.1 11 (m, 4H), 0.28
methylpyridin-3-yloxy Joyclohexane- | (s 41)
1-carboxylic acid hLPAT ICso= 162 oM
172 Q LCMS, [M+H]" =472
YH NMR (3500 MHz, Example
° COH DMSO-ds) 5 7.84 (d. 3
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(18,38)-3-((6-(5-({{6~
azaspiro|3.4]octane-6-
carbonry Doxy ymethy i)~ 1 -methyl-1H-
1,2,3-triazol-4-vhpyridin-3-yhoxy)
cvelohexane-i~-carboxylic acid

{m, 1H), 8.08 - 7.91 (m,
TH), 7.64 -7.44 (m, 1H),
5.63 (brs, 2H), 4.78 (br
s, 1H), 4.08 (br 35, 3H),
330-3.11 (m, 3H), 2.71
- 2.60 {m, 1H), 2.00 -
1.88 {m, 2H), 1.88 - 1.73
{m, 9H}, 1.70 - 1.44 (m,
48D

RLPALIC:6=703 nM

Example Structure & Name Analytical & Biology Method
Data
173 Q LOCMS, [M+H] =432
o “IcoH 'H NMR (500 MHz, Exarople
DMSO-de) 6 835 (d, 1
Z | J=2.4 Hz, 1H), 7.99 {(br
NN o d, /=82 Hz, 1H), 7.58 -
\ J§ 7.52 (m, 1H), 5.67 - 5.5
N o T/\/ (m, 2H). 4.79 (br s, 1H),
4.10 (s, 3H), 3.20 - 3.01
{m, 2H), 2.77 {br d,
(18.,38)-3-((6-(1-methyl-5- J=15.9 Hz, 3H), 2.71 -
{{{methyl{propylicarbamoyoxyymet | 2.62 {m, 1H}), 2.00 - 1.72
hvl}-1H-1,2 3-tmazol-4-yDpyridin-3~ | (m, 4H), 1.72 - 1.41 (m,
vhoxy jeyelohexane-1-carboxylic SH), 1.40 - 1.28 (m, 1H),
acid 0.86 ~ 0.61 {m, 3H)
hLPAT ICs= 131 nM
174 Q LCMS, [M+H}" =444
o oo JH NMR (500 MHz, Example
P DMSO-ds) 8 8.35 (d. 1
g J=2.4 Hz, 1H), 8.00 (d.
o J=8.9 Hz, 1H). 7.55 (dd,
NN OJ\N/D J=8.9,2.7 Hr, 1H), 5.63
N—N | (s, 2H), 4.79 (br s, 1H),
(18.38)3-((6-(5- 4.57-4.17 (m, 1H), 4.10
{{({cyclobutvli{methyvjcarbamovijoxy) (s, ?%){ 2.80 ",;2‘(’3 (m,
methy!)- I-methyl-1H-1,2,3-triazol-4- | 471 2.12 - 1.94 (o, 4H).
yDpyridin-3-vDoxy)eyclohexane-1- | 1707 174 (m. 4H), 1.72
carboxylic acid - 1.48 {m, SH)
hLPAT ICso= 58 nM
175 Q LCMS, [M+H]|" =470
o oM 'H NMR (500 MHz, Example
DMSO-ds) § 8.43 - 8.26 1
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\
(18.38)-3-{{6-(5-({{(1-fluoro-2-
methyipropan-2-vh{methy1)
carbamovjoxy ymethyl)-1-methyl-
iH-1,.2.3-triazol-4-y1}-2-methyi-

pyridin-3-yloxy)eveclohexane-1-
carboxylic acid

DMSO-ds) & 7.85 (d,
J=8.5 Hz, 1H), 7.49 {d,
J=8.5 Hz, 1H), 5.62 (s,
2H), 4.81 - 4.74 (m, 1H),
4.57 (s, 1H), 4.47 (s, 1H),
4.11 (s, 3FD), 2.82 (s, 3H),
2.65 -2.58 (m, 1H), 2.42
(s, 3H0), 2.05 - 1.96 (m,
1H), 1.89 - 1.74 (m, 3H),
1.64 (br s, 4H), 1.28 (br
5, 6H)

hLPAL ICse= 156 M

Example Structire & Name Analytical & Biology Method
) Data
176 Q LOCMS, [M+H] =456
o “IGoH 'H NMR (500 MHz, Example
P DMSO-de) 6 8.35 (d, 1
N ) J=2.4 Hz, 1H), 8.00 (d,
o J=89 Hz 1H), 7.55 (dd.
NN o)]\N J=87. 2.6 Hz 1H), 5.60
NN \3@ (s, ZH), 4.79 (br s, 1H),
{18,38)-3-((6-(5-(({2- 4.08 (s, 3H}, 3.84 (s, 4H},
2.72-2.63 (m, 1H), 2.13
azaspiro{3.3theptane-2- ~2.02 (m, 4H), 2,01 -
carbonyloxy ymethyi)-t-methyl-1H- ) 9‘2 (m EH) 1 Q.O 16
1.2.3-triazol-4-vhpyridin-3-yDoxy) | [0 No s Y
cyclohexane-1-carboxylic acid (,m’ 3.H)“xi‘ 76~ 1.6 (m,\
4H), 1.60 - 1.48 (m, 2H)
hLPAT ICso = 400 oM
177 Q LCMS, [M+H]' = 472
0 “/coH H NMR (500 MHz, Example
~ DMSO-de) 6 7.85 (d, 3
N J=8.5 Hz, 1H), 7.49 (d.
o) J=8 5 Hz, 1H), 569 -
NN OJ\N/\)\ 5.61 (m, 2H), 5.17 - 4.91
N=N_ | (o, 1H), 4.78 {br s, 1HD,
(18.38)-3-((2-methy1-6-(1-methyl-5- | 409 (5. 3H), 3.85 - 3.61
{(methyl(3~-methylbut-Z-en-1- (m, 2H), 2.80 - 2.66 (m,
yhcarbamoyoxy ymethy)-1H-1,2.3- | 3H), 26:? - 2.59 (m. 1H}).
triazol-4-yDpyridin-3-vhoxy) | =41 €5, 3, 2.06 - 1.96
cyclohexane-1-carboxylic acid (m, 1H), 1.90 - 1.74 (m,
3H), 1.73 - 1.60 (m, 4H),
1.59-1.47 (m, 4H). 1.46
-1.37 (m. 21D
hLPAT ICse=21 nM
178 Q LOMS, [M+H] =478
o eoH H NMR (500 MHz, Example

]
2
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{(18,35)-3-{(6-(5-((((3.3-
dimethylcyclobutyi}methylycarbamo
yvhoxyymethy--methyl-1H-1,2,3-
triazol-4-yhpynidin-3-

ylyoxy yevelohexane-~1-carboxyhie
acid

s, 1H), 4.61 - 423 (m,
1H), 4.10 (s, 3H), 2.71 s,
3H), 2.68 - 2.61 (m, 1H),
2.08 - 1.71 {m, 7H), 1.66
(br d, J=8.9 Hz, 2H),

1.60 - 1.46 (m, 2H), 1.14
- 0.90 (m, 6H)

hLPAL ICso= 101 oM

Example Structure & Name Analytical & Biology Method
Data
179 Q LCMS, [M+H]" =484
o UooH YH NMR (500 MHz, Example
A DMSG-ds) 5 7.82 (d, 3
T J=8.5 Hz, 1H), 7.45 (d,
0 J=8.6 Hz, 1H), 5.63 (s,
NN OJLN/DA 2H), 4.75 (br s, 1H), 4.09
‘N-N\ | {s.3H). 2.88 - 2.72 (m,
{18,35)-3~{(2-methyl-6-(1-methyi-5- 3H), '7"70 - 2.59 (mi HD,
iy PR g 2414(s,3H), 238228
{{{(methyl{(spiro[2.3 thexan-5- ST -
R . (m, 2H), 2.08 - 1.75 (m,
yvhcarbamoyoxy ymethyl}-1H-1,2.3- ‘ ,
’ : Ao IR TR - TH}, 1.70 - 1.45 {m, 4H),
friazol-4-yhpyridin-3-yhoxy) v
cyclohexane-1-carboxylic acid 0.47 - 0.26 (m, 4H)
- 7 hLPAL ICse= 14 nM
180 Q LOMS, [MH+H]" =484
o “ICoH H NMR (500 MHz, Example
= DMSO-ds) 5 8.34 {br s, 10
N 1H), 7.99 (br d, J=8.9
I DD Hz, 1H). 7.59 - 7.51 {m,
N‘ﬁ-\N o7 1H), 5.60 (brs, 2H), 4.82
\ -4.74 (m, 1H), 4.09 (s,
(18.39)-3-((6-(1-methyl-5- 3HD), 2.72 - 2.61 (m, 4H),
{{{methyl{spiro[3 3 heptan-2- 2.05 - 1.70 {(m, 15H),
yhcarbamoyoxyymethyD-1H-1.23- | 1.70 - 1.60 {(m, 2H), 1.60
triazol-d-vDpvrdin-3-vHoxy ) - 1.44 (m. 2H)
cyclohexane-1-carboxylic acid WLPALICse= 62 nM
151 Q LOMS, [M+H] =472
o “eoH H NMR (300 MHz, Example
J DMSO-ds) & 8.34 (br d, 10
e ) J=2.1 Hz, 1H), 7.98 (br
o d, J=85Hz 1H), 754
% SV (dd. /=89, 2.7 Hz. 1H),
N=N I 5.60 (brs, 2H), 4.78 (br
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(18,38)-3~({(6-(1-methy1-53-
{{{methvi(spiro[2.3 jhexan-5-
yvhcarbamoyhoxyymethyD-1H-1,23~
triazol-4-ypyridin-3-
vhoxy)cyclohexane-1-carboxylic
actd

4.69 {m, 1H), 416 (s,
3H), 3.01 - 2.82 (m, 4H).
247 -2.32 (m, 2H), 2.18
- 1.87 (m, 7H), 1.85 -
1.56 {m, 4H), 0.61 - 0.27
{m, 4H)

hLPAL IC:5= 20 nM

Example Structure & Name Analytical & Biology Method
Data
182 Q LOMS, [M+HT =476
o “IeoH "H NMR (500 MHz, Example
P DMSG-ds) 5 7.83 (d, 10
N | J=8.5 Hz, lH;, 7.46 gd,
o F J=R.6 Hz, 1H), 5.63 (s,
NN OJLN,/:// 2H), 5.17 - 4.99 (m, 1H),
N | 4.79 - 4.71 (m, 1H), 4.09
LN (s, 3H), 3.69 - 3.51 (m,
(15.38)-3-(6-(5-((((3~ | 1H). 3.46 (brs, 1H), 2.75
ﬂuom?yciQbu@’/i}(in,eth,y'l}aarbamoyi) (s. 3H). 2.67 - 2.57 (m,
Oz\y)meihyi)-i -meihyi—H-HQQ,S- 1H}, 241 (S, 4H), 237 -
tr;azai~4~yi}nznmethyipyndmﬁf 217 (m, 2H), 2.03 - 1.95
y1)Qxy)cyciohexang—1ucarboxyhc (m, 1H), 1.88 - 1.75 (m.
acid (mixture of diastereomers) 3H), 1.69 - 1.45 (m, 4H)
hLPATICso=61 nM
123 Q LOCMS, [M+H] =470
o) “/co,H YH NMR (3500 MHz, Example
P CHLOROFORM-d) § 3
N 834 (d, J=2.5 Hz, 1H),
5 /DA 8.13 (d, /=88 Hz, 1H),
NOS 07 N 7.36 (dd, =8 8, 2.8 Hz,
N | IH), 5.76 (s, 2H), 4.79 -
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N
\\

o N/\VL
N—N |
\

(18,38)-3-((6-(5-(((((2.2-
dimethylcyclopropyDmethy(methvile
arbamoyljoxy ymethyl)~-1-methyl-1H-
1,2,3-triazol-4-vpyridin-3-
vhoxyeyclohexane-1~carboxylic acid
(mixture of diastereomers)

1H). 7.99 (br d, J=8.7
Hz, 1H), 7.53 (dd. J=8.6,

2.5 Hz 1H), 5.63 (s, 2H),

4.84-4.73 (m, 1H), 4.11
(s, 3H), 2.82 (br g, 3H),
2.73 -2.63 {m, 1H}, 2.03
-1.93(m, 1H), 191 -
174 (m, 3H), 1.72 - 1.49
{m, 4H}, 1.26 (s, 1H},
0.97 (br s, 6H), 0.66 (br
s, 1H), 038 ¢brs, 1H),
0.02 (brs, 1H)

hLPAL ICs0= 86 nM

Example Structure & Name Analytical & Biology Method
Data
184 Q LOMS, [M+H]" = 486
o “Ico,H H NMR (500 MHz, Example
p DMSO-dey 5794 -7.76 3
I (m, 1H), 7.55 - 7.40 (m,
N o 1H). 575 - 5.53 (m, 2H),
0 S )LN 4.77 (br s, 1H), 4.09 (s,
N LV 3H), 3.30 - 3.02 (m. 1H).
N N 2.90 - 2.72 (m, 3H), 2.70
(18,38)-3-({6-(5-({{((2.2- - 2.58 (m, 1H), 2.45 -
dimethyley clopropyhmethy D{methyl) | 5 45 (m, 3H) 306 - 194
carbamoy DoxyjmethyD-1-methyl- | ) 1.90-172 (m
1H-1.2,3-triazol-4-yl)-2- 3H), 1.67 - 1.43 (m, 4H),
methylpyridin-3-ylhoxyjeyclohexane- | | 54 . g 93 (m, 3H), 0.92
1-carboxylic acid {mixture of 077 (m 3H)j. 0.75 -
diasterecmers) 0.49 (m 1H), 0.46 - 0.14
(rm, 1H), 0.14 10 -0.15
(m, 1H)
hLPATICso=37 oM
185 LCMS, [M+H]' = 472
o Yoo "H NMR (500 MHz, Example
z DMSO-de) 5 8.34 {(br s, 3
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{18.38)-3-((6-(5-({{(3-fluoro-3-
methylbutyD{methylicarbamoyyoxy)
methyi)-1-methyl-1H-1,2,3-triazol-4-

y-2-methylpyridin-3-
vhoxycyclohexane-1-carboxylic
acid

2H). 331 -322 (m, 1H),
3.15-3.09(m, 1H}, 2.66
-2.57(m, 1H), 238 (brs,
3H), 1.98 - 1.72 (m, 5H),
1.67 - 1.39 (m, 6H), 1.32
- 1.24 (m, 3H), 1.09 -
1.01 {(m, 3H)

hLPAL ICs0= 50 nM

Example Structure & Name Analytical & Biology Method
Data
186 Q LCMS, [M+H]™ =450
o oM 'H NMR (500 MHz, Example
P DMSO-de) § 8.34 (d, 3
L J=2.3 Hz, 1H), 7.99 (d,
j\ ; J=8 7 Hz, 1H)}, 7.53 (dd,
SN J=87.2.7Hz 1H), 5.64
N T/\VLF (br s, 2H), 4.82 - 4.73 (m,
N , 1H). 4.10 (s, 3H). 2.83
(15,358)-3-((6-(5-(({((2.2- (brs, 3H), 2.72 - 2.64 (m,
difluorocyclopropvimethyh{methyijca 1H), 2.01 - 1.93 (m, 1H).
rbam@yl)@xy)methyi)- j,—methy}-iH— 1.90-1.73 (mﬁ ‘QH) 171
1,2,3-HiSZOE"‘i"}?l)}}}?Tidin"?}m -1.4% (ﬂ’i, 5}” 125 ('S.
vhoxyicyclohexane-1-carboxvlic acid TH). 123109 (m, IH)
{muxture of diastercomers) hLPATICS0 = 67 oM
187 Q LCMS, [M+H}' = 492
o o TH NMR (500 MHz, Example
. DMSO-des3 5 7.90-7.73 3
e | (m, 1H}, 7.51 - 7.42 {(m,
o ] 1H), 5.64 - 5.58 (m, 2H),
NN OJLN/\){ 4776 (br s, 1H). 4.08 (br
M-N\ | s, 3H), 3.81 - 3.74 {(m.
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Example Structure & Name Analytical & Biology Method
Data
188 LOCMS, [M+HT =478
Q 'H NMR (500 MHz, Exarple
o Yoo, DMSO-de) & 8.39 - 8.2 3
(m, 1H), 8.08 - 7.93 (m,
7] 1H). 7.54 (brs, 1H), 5.66
NS o - 5.53 (m, 2H), 4.76 (br s,
A kr 1H), 4.09 (br s, 2H), 3.86
ey O -3.74 (m, 2H), 3.31 -

N\ 3.24 (m, 1H), 3.16 - 3.12
{(18,38)-3-((6-(5-{{{(3-fluoro-3- (m, 1H), 2.68 - 2.60 (m,
methylbutyl}{methyDcarbamoyhoxy) | 1H), 1.97 - 1.73 (m, SH),
methyl)-1-methyl-1H-1.2, 3-triazol-4- | 1.63 (brs, 6H), 1.33 -
yvhpyridin-3-vhoxyicyclohexane-1- 1.25 (m, 3H), 1.14 - 1.07
carboxylic acid {m, 3H)

hLPAT ICso= 32 nM
189 Q LOMS, [MHH]" = 490
o e, H NMR (500 MHz, Example
DMSO-ds) & 7.84 (br d, 3

]
Na
NN
W
N—N
\

j\F
'

fluorocyclobuty DmethyD{methycar
bamoyoxy ymethyi)-1~-methyl-1H-
1.2,3-triazol-4-y1}3-Z-methylpyridin-3-
vhoxy yevelohexane-1-carboxylic
acid

J=8.4 Hz. 1H), 7.46 (br
d, J=8.6 Hz, 1H), 5.69 (s,
2H). 477 (brs, 1H), 4.11
(s. 3FD). 3.72 - 3.23 (m,
1H), 2.85 (br s, 3H), 2.72
- 2.60 (m, 1H). 2.42 (s.
3H), 2.20 - 1.73 (m, 9H),
1.65 (br d, J=9.8 Hz, SH)
hLPAL ICso= 120 nM
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Example Structure & Name Analytical & Biology Method
Data
190 LOMS, [MHH] = 464.1

]
N
o
NS OJ\N/\/\F
N—N |
\

(18.35)-3-((6-(5-(({(3~
fluoropropy D{methyDcarbamovhoxy)
methyi}-T-methyl-1H-1,2,3-tr1azol-4-

vi}-2-methyvipyridin-3-

yhoxy yeyclohexane-1-carboxylic
acid

H NMR (500 MHz,
CDCL) 5812 (d, /=88
Hr. 1H), 7.86 (brt, J=7.8
Hz, 1H). 5.64 - 5.57 {m.
1H), 5.55 - 5.47 (m, 1H),
4.86 (brs, 1H}Y, 4.53 (dt,
J=10.4, 5.4 Hz, 1H3, 4.43
(dt, /=105, 5.3 Hz, 1H),
422 (s, 3H), 3.45 (q,
J=7.1 Hz, 2H), 2.97 (d,
J=12.9 Hz, 3H), 2.88 (br
s, 1H), 2.74 (d. J=2.2 Hz,
3H), 2.18 - 1.76 (m, 9H),
1.68 (brd, /=63 Hz 1H}
PE-NMR: -221.9 ppm
hLPAL ICs0= 81 nM

191

]
N&
X
/\/\/F
N N
N—N

{18.38)-3~((6-(3-((((4-
fluorobuty hearbamoyoxy ymethyi)-
1-methyl-1H-1.2 3-triazol-4-y1}-2-
methy Ipyridin-3-yvljosy jeyclohexane-
1-carboxylic acid

LOMS, [M+H]" = 464 1
'H NMR {3500 MHz,
DMSO-ds) 8 7.84 (d,
J=8.5 Hz, 1H), 7.48 (d,
J=87 Hz, 1H), 7.33 (br t,
J=5.6 Hz, 1H), 5.64 (s,
2H), 479 ¢br g, 1H}, 447
{t, /=6.1Hz, 1H), 437 (1,
J=6.0 Hz, 1H), 4.08 (s,
3H}, 3.02 (g, /=6.0 Hz,
2H). 271 - 2.59 {m, 1H),
242{s,3H) 2.11-1.98
{m, 1H), 1.90-1.75 {(m,
3H}, 1.72 - 1,41 (m, 8H)
hLPAT ICan=533 oM
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Example

Structure & Name

Analytical & Biology
Data

Method

192

]
N
(o]
NS OJ\N/\/\/F
N—N |
\

fluorobuty | WmethyDearbamoyoxy}
methy -1 -methyl-1H-1,2, 3-triazol-4-
vi}-2-methylpyridin-3-
vhoxy yeyelohexane-1-carboxyhie

LCMS, [M+H]" =478 4
H NMR (400 MHz,
CDCLY 3 1111 (brs,
1H), 8.18 (d, /=8.8 Hz,
1H). 8.00 (d, ./=8.8 Hz.
1H), 5.58 - 5.39 (m, 2H),
490{brs, 1H), 4.57 -
449 (m, 1H), 4.46 - 4.35
(m, 1H), 4.23 (d. J=4 2
Hz, 3H), 3.35 (br d,
J=T.0Hz, 2H), 3.03 -
2.69 (m, TH), 2.24 - 1.57
{m, 12H)

YF NMR: 219 ppm

{1R,3R)-3-{{2-methyi-6-{1-meathyi-5-
{{(methyl{propyvDcarbamovijoxy ymet
hyiy-1H-1.2 3-tnnazol-4-vDpyridin-3-
vhoxy)cyclohexane-1-carboxylic
acid

acid hLPAL ICso =36 nM
103 LOMS, [MAH]| = 4461
Q 'H NMR (400 MHz,
o' coH CDCH) 5 7.95 (d, J=8.6
7 Hz, 1H), 720 (d, /=8 6
N Hz, 1H), 5.77 (br d,
0 J=53 Hz, 2H), 438 -
NN o)]\,l,/\/ 421 (o, 1H), 4.15 (s,
N—N

3H). 3.34 - 3.06 (m, ZH),
2.98 -2.79 (m, 3H), 2.60
-2.38 {m, SH), 2.21 -
1.94 (m, 3H), 1.81 - 1.66
(m, 1H), 1.63 - 1.33 (m,
TH), 0.97 - 0.70 (m, 2H)
hLPA1 ICso= 1696 nM

The following analogs were synthesized according to the methods described for

the preparation of Example 1 except that the mtermediate 3 was used (instead of Example

335}

o’ : “/co,iPr
Z

N

N7
A\
N—N
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Intermediate 3 was prepared from 2,5-dibromo-6-ethyl-pyridine using the same

svuthetic sequence as described for the preparation of Example 1.

(18.38)-3-((6-(5~
carbamoyoxy ymethyl)-1-
methyl-1H-1,2,3-triazol-4-vi)-
2-ethvlpyridin-3-
vhoxy)evclohexane-1-
carboxylic acid

1H), 2.89 - 278 (m, 5H), 2.10 -
2.02 {m, TH)L 1.90 (brd, /=116
Hz, 1H), 1.86 - 178 (m, 2H),
1.69 - 1.48 (m, 4H), 1.31 - 1.2¢
(m, 3H), 1.03-0.86 (m, 1H),
0.85 - 0.66 {m, 1H), 0.45 (br s,
1H), 0.28 (brs, 1H), 0.22 {brs,
1H), 0.00 (brs, 1H)

hEPAL ICso = 14 nM

Example Structure & Name Analvtical & Biology Data Method
LCMS, [M+H]" = 472.0
" H NMR {500 MHz, DMSO-ds)
o COH §7.87 (br d, J=7.9 Hz, 1H),
a 7.50 (brd, /=85 Hz, 1H), 569
N ) (br d,J=16.2 Hz, 2H). 4.81 (br
j\ s, 1H), 4.14 (s, 3H), 3.56 (br s, Fxample
1H). 3.10 ¢br s, 1H), 2.99 (br s 1
~ N \ O N A2 \ > > 2
SR N v

oY : “/cO,H

=

N

IO
NS oMo

N—N |
\

(18.38)-3-((6-(5~
{{({cyclopentyl{methycarbamo
yvhoxy ymethvi)-1-methyvi-1H-
1.2, 3-inazob-4-91)-2-
ethylpyridin-3-
vhoxy)evelohexane-1-
carboxylic acid

LCMS. [M+H]+=48359

'H NMR (500 MHz, DMSO-ds)
6794 -775(m, 1H), 7.60 -
7.41 (m, 1H}, 3.66 (s, 2H), 4.88
-4.62 (m, 1H), 2.80{q, =73
Hez 2H), 2.64 {brg, 3H}, 2.01 -
192 {m, 1H). 192 - 1.86 (m,
1H), 1.85-1.72 {m, 4H}, 1.67 -
1.58 (m, SH}, 1.54 (br s, 3H),
143 (brs, SH}, 1.24 (brt, J=74
Hz, 3H)

hLPA1ICse =11 nM
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{{{cyclobutylmethyD{methy e
arbamoyhoxy ymethyvi)-1-
methyl-1H-1,2 3-irtarol-4-yi)-
Z-ethylpyridin-3-
vhoxyicyclohexane-1-
carboxylic acid

{brd, /=149 Hz, ZH). 1.84 (s,
6H), 1.76 (s, 4H), 1.71 - 1.57
(m, 4H), 154 (brg, 2H), 1.43
(brd, /=81 Hz IH), 1.25{(brd
J=68 Hz, 3H}

BLPAL ICs0 = 12 nM

Example Structure & Name Analytical & Biology Data Method
Q LOMS. [M+H+ = 4862
0 “IcoH 'H NMR (500 MHz, DMSO-ds)
7z 57.83 {br d. J=8.2 Hz, 1H),
N 7.50 (br d, J=8.6 Hz, 1H), 5.66
j\ {(br d, J=16.0 Hz, 2H). 4.75 (br
N o "/\Q s, 1H), 4.10 (br d, J=9.4 Hz,
196 N-N ! 3H), 2.80 (br d, J=6.4 Hz, 2H),
(15.38)-3-((6-(5- 2.73 (br d, J=17.7 Hz, 3H), 1.91

o
N\\ AN OJJ\N/Y
N—N |

\

LCMS, [M+H| =474 1

H NMR (500 MHz, DMSO-ds)
5 7.80 (brt, /=81 Hz. 1H), 7.45
{br d, J=8.2 Hz, 1H), 5.63 (br 4,
J=18.3 Hz, 2H). 4.75 (br s, 1H),
4.08 (brs, 3H), 2.99 (br d,
J=7.0Hz, 1H), 2.85 (br d, J=6.7

{{{benzyicarbamoyhioxy ymethyl
}-1-methyvi-1H-1,2.3-trtazol-4-
yh-2~ethylpyridin-3-
vhoxy)evclohexane-1-
carboxylic acid

197 Hz, 1H}, 2.81 - 2.70 (mn. SH).
197 (brd, /=137 Hz, 1H) 1.86
(18,38)-3-{(2-ethyl-6-(5- (s, 1H), 1.79 {(br d, /=12.5 Hz,
{{Gsobutyi{methyljcarbamoyi} | 3H), 1.60 (br d. J=8.9 Hz, 3H),
oxy ymethyl)-1-methyl-1H- 1.57 - 1.45 (m, 2H). 1.23 (br d.
1.2 3-triazol-d-yhpyridin-3- | J/=7.6 Hz, 3H), 0.78 (br d, J=5.3
vhoxy)evclohexane-|- Hz, 3H). 0.59-0.54 (m, 3H)
carboxylic acid hEPAL ICs0 =27 nM
LOMS, [M+H] = 494.0
Q,/ TH NMR (500 MHz, DMSO-de)
g 7coH §7.84 (br d, J=8.3 Hz, 2H),
= 7.47 ¢hr d, J=8.5 Hz, 1H), 7.32
e - 727 (m, 2H), 7.22 (br d, J=7.2
a Hz, 3H), 5.69 (s, 2H), 4.76 (br
198 NN 0)L§A© s, 1H), 4.18 (br d, /=5.9 Hy,
N-N 2H), 4.08 (s. 3H), 3.50 (br s,
, , 1H), 2.78 (g, J=7.3 Hz, 2H),
(18.38)-3-((6-(5~

1.98 (brd, /~=13.0Hz iH) 180
(brd, J=11.8 Hz, 3H), 1.61 (br
s, 2H), 1.54 (brs, 1H), 1.50 (br
s, 1HD), 1.22 (br t, J=7.4 Hz, 3H)
hEPAL ICso =46 nM
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(18,38)-3-((6-(5-
({((butyl{methvcarbamoyDoxy)
methyli-1-methyi-1H-1,2,3-
triazol-4-v1}-2-ethylpyndin-3-
vijoxyjcyclohexane-1-
carboxylic acid

{(brd, /=138 Hz 1H), 179 (br
d, =11.0Hz 3H), 1.60(brs,
2H), 1.57 - 1.45 (m, 2H), 1.41
{brs, 1H}, 1.26 - 1.16 (m, 5H),
101 -0.93{(m, 1H), 0.86 {brs,
1H3, 0.61 {brs, 2H)

hLPAYL ICse =7 nM

Example Structure & Name Analytical & Biology Data Method
LCMS, [M+H]" = 474 1
Q IH NMR (500 MHz, DMSO-ds)
o oo 37.83 (brd, J=8.3 Hz, 1H),
y 7.46 (br d, /=83 Hz, 1H), 5.64
T (br d, J=12.4 Hz, 2H), 4.76 (br
N o s. 1H). 4.09 (brs, 3H), 3.53 (br
, N~ Il s TH)L 317 (brs, TH), 3.03 (br
199 NN oA s, 1H), 2.82 - 2.69 (m. SH). 1.98

200

=
N |
o
N AN O)J\N/\/
A\
N—N |
\

(18.38)-3-{(2-ethyl-6-(1-
methyi-5-
{{(methyl{propylcarbamoyiiox
yimethyh-1H-1,2 3-tnazol-4-
yvhpyridin-3-
vhoxy)evelohexane-1-
carboxylic acid

LOMS, [M+H]" = 460.1

H NMR (500 MHz, DMSO-ds)
§7.92 - 7.70 (m, 1H), 7.62 -
7.30 G, 1H), 5.80 - 5.48 (m,
2H), 4.89 - 4.58 (m, 1H), 4.24 -
3.82 (m, 3H), 3.60 - 3.25 (m,
1H), 3.2 - 2.93 (m, 2H), 2.85 -
2.67 (rn, SH). 2.66 - 2.56 (m,
1H), 2.07 - 1.94 (m, 1), 1.90 -
1.69 (m, 3H), 1.68 - 1.36 (m,
SH), 1.33 - 1.14 (m, 3H), 0.86 -
0.67 (m, 2H). 0.67 - 0.40 (m,
2H)

hLPA1ICs0 =11 nM

- 236 -




WO 2017/223016

PCT/US2017/038216

(18,38)-3-((6~(5-
{{({(benzyi{methylicarbamoyijox
v yethy -1 -methyi-1H-1.2.3-
triazol-4-y1)-2-ethylipyridin-3-
vhosyicyclohexane-1-
carboxylic actd

s, TH), 2.82 - 2.69 (m. 5H). 1.98
(brd, J=13.8 Hz, 1H). 1.79 (br
d, J=11.0 Hz, 3H), 1.60 (brs,
2H), 1.57 - 1.45 (m, 2HD), 1.41
(brs. 1H), 1.26 - 1.16 (m, SH),
1.01-0.93 (m, 1H), 0.86 (brs.
1H), 0.61 (br s, 2FD

hLPA1 ICso =25 nM

Example Structure & Name Analytical & Biology Data Method
LCMS, [M+H[ = 474.1
Q 'H NMR (500 MHz, DMSO-ds)
o “IooH 37.83 {br d, /=8.3 Hz, 1H),
P 7.46 (br d, J=8.3 Hz. 1H). 5.64
] (br d, J=12.4 He, 2H), 4.76 {(br
N o s. 1H). 4.09 (brs, 3H), 3.53 (br
NN L s, TH), 3.17 {br s, 1H), 3.03 (br
201 \ T o T/\©
\

202

~ ]
N
(o]
N\\ AN OJJ\N/\
N—N |
\

(18,38)-3-((2-ethyi-6-{5-
{({(ethy{{methylcarbamoyyoxy)
methyl}-1-methyi-1H-1,2,3-
riazol-4-yDpyridin-3-
vioxycvclohexane-1-
carboxylic acid

LCMS, [MHH] = 4461

H NMR {500 MHz, DMSO-ds)
§7.84 (br d, J=8.5 Hz, 1H),
7.47 (br d, .J=8.5 Hz, 1H), 5.66
{brs, 2H), 4.76 (brs, 1H), 4.09
(s, 3H), 3.56 - 3.37 (m, 1H).
319¢brd, =186 Hz 1H), 3.11
(brs, 1H), 2.82 - 2.75 (m, 3H),
2.73 (brs, 2H), 2.60 - 2.53 (m,
1H), 1.98 (br d, J=13.4 Hz, 1H),
180 ¢brd, J=11.0Hz 2H), 1.61
(brs, 2H), 1.53 (br d, J=16.5
Hyz, 2H), 1.24 (1, J=7.5 Hy, 3H),
1.00 (br d, J=6.1 Hz, 21D, 0.86
{brs, 2H)

hEPAL ICse = 160 nM
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Example Structure & Name Analytical & Biology Data Method
o,O,,,co . LOMS, [M+H]" = 4721
'H NMR (500 MHz, DMSO-ds)

7] 5781 (brd, J~8.2 Hz, 1H),
3 o 7.46 (br d, J/=8.9 Hz, 1H), 5.62

NN OJ\N/D (s, 2H), 4.74 (brs, 1H), 4.07 (5,

503 N-N\ | 3H), 3.77 - 3.70 (my, 4H), 2.77

{18,38)-3-((6-(5-
{{{cveclobutyl{methyvicarbamoyl
yosy ymethvl)-1-methyl-1H-

1,2 3-triazol-4-vi)-2-
ethylpyridin-3-
vhoxyicyclohexane-1-
carboxvlic acid

{q,.J=7.3 Hz. 2H). 2.70 (br s,
2H), 2.03 (br s, 1H). 1.93 (br d.
J=13.1 Hz, 2H), 1.88 - 1.72 {m.
SH), 1.63 - 1.41 (m, 6H), 1.21
(brt, J=7.3 Hz. 3H)

hLPA1 ICs0 = 8 nM

o’ : “Ico,H

LOMS, [M+H]' =472.1

{(18,35)-3~{(6-(8~
{{({(bicyclo|1.1 . 1]penian-1-
vicarbamoyhoxyymethyi)-1-
methyl-1H-1.2, 3-triazol-4-y1}-
2-gthvlpyridin-3-yhoxy)
cyclohexane-1-carboxylic acid

Z TH NMR (500 MHz, DMSO-ds)
N 57.81 (brd. J=8.5 Hz, 1H),
j\ 7.46 (brd, J=85Hz 1H), 562
N o NQT (s, 2H), 4.74 (brs, 1H), 4.05 (s,
204 NN 3H), 3.79 - 3.70 (m, 4H), 2.78
(1S,3S)~3~((6~(5~(((3,3~ (q, J:7.—3 HZ., ZH), 1.91 (bl‘ S,
dimethylazetidine-1- 1H), 1.86 - 573 {m, 5H), 1.64 -
carbonyDoxy ymethyi)-1- 1.44 {m, 4H), 1.22 (t. J=7.5Hz,
methyl-1H-1,2 3-triazol-4-y1)- 3}“@ 113 (s, 6}?)
2-ethylpyridin-3- hLPAT ICse =102 nM
vhoxy)evclohexane-1-
carboxylic acid
Q, LOMS. [M+H]" =470 1
o “coH 'H NMR (500 MHz, DMSO-ds)
~ 57.82 (br d.J=7.3 Hz, 1H).
N 7.48 (br s, 1H), 5.62 (br s, ZH),
JOL 499 - 4.53 (m, 1H), 4.07 (brs.
205 N 07N 2H), 3.58 (brs, 1H), 3.17 (s,
N-N_ 1H). 2.89 (s, 1H). 2.82 (brs,

1H), 2.73 (5, 1H), 2.35 (br s,
1H), 2.05 (brs, 1H), 1.90 {(brs,
TH), 1.64 (br s, 4H), 1.25 (br s,
3H), 1.00 (d, J=6.1 Hz, 1H)
hEPAT ICsp = 842 nM

- 238 -




WO 2017/223016 PCT/US2017/038216
Example Structure & Name Aunalytical & Biology Data Method
'O, LOCMS, [M+H]" = 484.1
o “coH IH NMR (500 MHz, DMSO-de)
Z §7.88 - 7.75 (m, J=8.2 Hz, 1H),
N 7.54 - 7.41 (m, J=8.2 Hz, 1H),
0 5.63 (s, 2H), 4.88 - 4.67 (m.
NS OJ\N 1H), 4.09 (s, 2H), 3.69 - 3.53
206 N—N_ | (m, 1H), 3.17 (s, 1H), 2.89 (5,

{(18,38)-3-((6-(3~
{{{bicyelo[1.1 1]pentan-1-
vi{methybcarbamoyhoxy ymeth
vi}-1-methyl-1H-1,2 3-{riazol-
4-y)-2-ethylpyridin-3-
vijoxvjcyclohexane-i-
carboxylic acid

1H), 2.80 (br 4, J=7.3 Hz, 2H),
2.76 - 2.63 (m, 3H), 2.05 (brs,
1H), 1.79 (br s, 8H), 1.61 {brs,
4H), 1.22 (br t, J=7.3 Hz, 3H),
1.00 (d, J=6.4 Hz, 1H)

hLPA1 ICso = 34 nM

207

~ ]
Na
i Z/\
N\\ AN OJLN
N—N |
\

{15.38)-3-((2-ethyl-6-(1-
methyi-S-({{methyi(1-
propylevclopropyl)
carbamoyijoxy ymethyij-1H-
1.2, 3-triazol-4~-yDpyridin-3-
yhoxy} cyvclohexane-1-
carboxylic acid

LOMS, [M+H|" = 5004

'H NMR (500 MHz, DMSO-ds)
57.83 (brd, /=8.5 Hz, 1H),
7.47 (br d, J=8.5 Hz, 1H). 5.64
(br d, J=8.5 Hz, 2H), 4.78 {br s,
1H), 4.12 (s, 2H), 4.08 (brs,
TH), 2.83 - 2.73 (m, 41, 2.73 -
2.65 (m, 1H), 2.60 (br s, 1H).
212 - 1.94 (m, 1), 1.86 (br 4,

J=12.2Hz, 1H), 1.82 - 1.70 {m,

2H), 1.66 - 1.52 (m. 3H), 1.52 -
1.37 (m, 2H), 1.31 - 1.22 (m,
4H), 1.20 (br s, 1H), 1.06 (br d,

J=8.2 Hz, 1H), 1.00 (d, J=6.1

Hz, 1H), .84 {brs, 1H), 0.74
{brs, 1H}, 0.68 - 0.54 (m, 4H),
(.44 (br s, 1H)

hEPAL ICs0 = 133 nM
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(18,38)-3~((2-ethy}-6-(5-
{{(Gsopentvi{methycarbamoyl)
osyymethyvl-1-methyvl-1H-
1.2, 3-triazol-4~yDipyridin-3-
vhoxy)evclohexane-1-
carboxylic actd

3H), 1.80 (br d, J=11.6 Hz, 2H),
1.61 (brd, J=85Hz, 2H), 154
{brs, 1H}, 1.49 (br d, /=113
Hz, 1H), 1.30(brd, /=58 Hz,
1H), 1.24 (br t, /=7.5 Hz, 3H),
1.12 (brs, 1H), 0.86 (brs, 3H),
0.60 (br s, 3H)

hEPAL ICs0 =26 nM

Example Structure & Name Analytical & Biology Data Method
LOMS, [M+H]" =488 3
'H NMR (500 MHz, DMSO-ds)
57.89-7.77 {m, J=8.5 Hz, 1H),
O,O,,,CQ_H 7.53 - 7.41 (m, J=8.5 Hz, 1H),
’ 5.64 (br s, 2H), 4.76 (br s, 1H),
N/ | 4.09 (s, 3H), 3.27 - 3.10 (m.
N o 1H), 3.04 (br s, 1H), 2.89 (s,
, NN N/\)\ 1H), 2.82 - 2.67 (m, 5H), 1.98
208 ‘ﬁ-m\ | (brd, J=12.8 Hz. 1H), 1.89 (s,

209

]
N
S
NTS 0" "N
N—N [
AN

(18.38)-3-((6-(5-((((2~
cyvclopropvlethyl}{methvicarba
moyljoxy ymethyl}-1-methyl-
1H-1,2 3-~triazol-4-y1)-2-
ethylpyridin-3-
vhoxy)evelohexane-1-
carboxylic acid

LCMS, [M+H|" = 486.4

H NMR (500 MHz, DMSO-ds)
8 7.83 {brd, J~7.6 Hz, 1H),
746 (brd, J=85Hz 1H) 565
(brd, /=107 He, 2H), 477 (br
5. 1H}, 4.09 (br s, 3H), 3.24 (br
s, THY. 3.12 {(brg, 1H}, 295~
285 (m, 1H), 2.83-2.71 (m,
SH), 2.61 (brt, /=10.5 Hz, 1H)},
208-195(m, 1H), 1.92-1.82
{m, 2H), 182 - 1.73 (m, 2H),
1.66-1.45 (m, 4H}, 1.33 {brs,
1H), 1.28 - 1.11 (m, 4H), 0.35
(brs, 1H), 016 (brg, 1H), -0.01
{brs, iH), -0.27 (brs, 1H)
hEPAT ICs0 =22 nM
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{18,38)-3-((6-(5-({(2-
azaspiro|3.3 jheptane-2-~
carbonyDoxy ymethy -1~
methyl-1H-1,2, 3-triazol-4-v1)-
2-ethyipyridin-3-
vhoxy)evelohexane-1-
carboxylic acid

Example Structure & Name Analytical & Biology Data Method
Q LCMS, [M+H]' = 484 4
o “/goH IH NMR {500 MHz, DMSO-de)
% §7.83 (d, J=8.5 Hz, 1H), 7.46

N (d..J=8.5 Hz. 1H). 5.64 (s, 2H),
j\ 477 (brs, 1H), 4.07 (s, 3H),
N‘»‘.-\N o NDQ 2.93 - 2.86 (m, 1H), 2.80 (q,
210 J=73Hz 2H), 2.73 (5, 1H),

2.61 {brt, /=107 Hz, 1H}, 2.09
-1.99{m, SH}), 1.93 - 1 .82 (m,
3H), 1.82 - 1.67 (m, 4H), 1.65 -
1.52 {m, 3H3, 1.30 (br s, 1H),
1.28 - 1.14 (m, 3H)

hLPAT ICso = 67 nM

o’ : “/co,H

=
Na |
XL
N\\\ o” N
211 N—N \34

(15,38 3-3-((6-(5-{((5-
azaspirof2 4 theptane-5-
carbonyDoxy)ymethyi)-1-
methyl-1H-1,2 3-iriazol-4-vi)-
2~ethylpyridin-3-
vhoxy)evclohexane-1-
carboxylic acid

J=6.9 Hz, 2H), 1.65 - 1.45 {m,

LOMS, [MHH[+ = 484 4

T NMR (500 MHz, DMSO-de)
§7.87 - 7.80 (m, 1H). 7.46 (br
d. J=8.9 Hz, TH), 5.69 (br d,
J=5.8 Hz, 2H), 4.77 (brs, 1H),

(s, TH), 3.07 (s, 1H), 2.89 (s,
1), 2.80 (g, J=7.6 Hz, 2H),
2.73 (s, 1H), 2.61 (brt, J=10.5
Hz, 1H), 2.16 - 1.96 (m, 1H),
1.91 - 1.74 (m, 3H), 1.70 (¢,

4F), 1.29 - 1.14 (m, 3H), 0.55
(brs. 1H), 0.53 - 0.45 (m, 3H)
hLPAT ICso = 47 nM

The following analogs were synthesized according to the methods described for

the preparation of Example T except that the infermediate 4 was used (instead of Example

1F).

Intermediate 4
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Intermediate 3 was prepared from 2,5-dibromo-pyrazine using the same synthetic

sequence as described for the preparation of Example 1.

MR
[\

o
O)J\N/W
N—N |
AN

(18.38)-3-((5-(5~
. ‘éarbamﬁj,fl)oxy)methyl)- 1-
methyl-1H-1,2,3-triaz0}-4-
viypyrazin-2-vijoxy)
cy clohexane- t-carboxylic acid

8.30 (m, 1H), 5.54 (brd, /~13.1
Hez, 2H). 540 -531 {(m, 1H),
4312 (s, 3H), 3.12-3.02 (m,
1H), 3.02-2.92 (m, 1H), 2.83
{brs, 3H}, 2.70 - 2.60 (m, 1H),
212-201(m, 1H}, 1.86-1.7%
(my, 3H), 1.71 - 1.61 (m, 2H},
1.59-1.48 (m, 2H), 0.98 - 0.85
{(m, 1H), 085-0.70 (m, 1H),
.49 - 036 {(m, 1H), 0.36 - 0.23
(m, 1H), 0.23 - 0.09 (m, 1H),
(.09 - -0.07 (m, 1H)

hEPAT ICso = 1070 oM

Example Structure & Name Analvtical & Biology Data Method
LCMS, [MAH]+ = 447 1
Q 1H NMR (500 MHz, DMSO-ds) | Example
o oo §8.77 (s, 1H), 8.34 (s, 1H), 1
s 5.53 (brd, /=15.0 Hz. 2H), 5.36
Ne J {brs, 1H), 412 (¢, 3H), 3.16 (br
9 s, 1H), 3.06 {(brs, 1H), 2.74 (br
212 NN o S d, J=11.6 Hz, 3H), 2.66 (br t,
N-N | J=10.1 Hz, 1H), 2.07 (br d,
(18,38)-3-((3-(5- J=13.1 Hz, 1H), 1.87 - 1.79 (m,
{{{butyl{methyDecarbamoyboxy) | 3H), 1.66 (br t. /=13.0 Hz, 2H),
methyh)-1-methyvi-1H-~1,2,3- 1.60 - 148 {m, ZH), 1.41 (brs,
triazol-4-yDpyrazin-2- 1H), 1.22 (brs, 2H), 1.06-0.99
vijoxvicyclohexane-1- {m, 1H), 0.86 (brs, 1H), 0.68
carboxylic acid {brg, 2H)
BLPAL ICso =40 nM
LCMS. [M+H]+ = 4451
'H NMR (500 MHz, DMSO-ds) | Example
Q.,/ 0 8.80-8.73 (m, 1H), 8.37 - I
o 'CO,H
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Example Structure & Name Analytical & Biology Data Method
TCMS, [MAH[+ = 4390
Q 'H NMR (500 MHz, DMSO-ds) | Example
O o 5875 (s, 1H). 833 {brs, 1H), i
%\N 5.51 (brd, J=16.5 Hz, 2H), 5.34
N ) (brs, 1H), 412 (brs, 3H), 3.56
ﬁA 0 (brs, 1H), 3.18 (br d, /=10 4
214 NN oy Hz, 1H), 3.08 (br d, J=5.5 Hz,
N=N | 1H), 2.71 (br d, J=9.5 Hz, 3H),
(18.38)-3-((5-(5~ 264 (brs, 1H), 2.34 - 2.19 (0,
{({{{cy clobutylmethy D{methyDe | 1H). 2.08 - 2.02 (m, 1H), 1.90
arbamoyoxy ymethyi)-1- {brs. 1H), 1L.86 - 178 (m, 3H),
methyl-1H-1.2 3~triazol-4~ 175 (brs, 1H), 171 (brs, 1H),
ypyrazin-2-y1josy) 1.64 (br d, J=13.4 Hz, 3H), 1.59
cyclohexane-1-carboxylic acid | - 146 (m, 3H), 1.40 {brs, 1H)
hi.PA1ICs0 =68 nM
O'O"/cozH Eézf/i’g\'{{}i“ =459.3 . Example
NMR (500 MHz. DMSO-de) 1

ZN § 8.76 (s, 1H), 8.34 (s, 1H),
NS o 5.54 (s, 2H), 5.35 {(br s, 1H),
. A J @ 4.47 422 (m. TH). 411 (s
215 N | 3H), 3.53-331 (m, 1H} 2.63
N , {(brs, 4H), 2.10 - 2.03 {(m, 1H),
(18,38)-3-((5-(5- 1.87 - 1.76 (m, 3H), 1.73 - 1.60
{{{cyclopentyl{methyljcarbamo {m. 3H). 1.57 (br s, 3H), 1.51
vhoxy ymethyvl-1-methvi-1H- (brd, J=12.2 Hz, 2H), 1.43 (br
1.2 3-triazol-4-yhpyrazin-2- | ¢ 4H) '
yhoxy ey clohexane-1- hLPA1 ICso = 84 nM
carboxylic acid
Example 216

(18,35)-3-(G-methyl-5-(1-methy-5-({(methy {propyDearbamoy Doxy ymethy - 1H-1,2,3-

triazol-4-yhpyrazin-2-yDoxy ey clohexane- i ~carboxylic acid
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216A. Methyi 3-bromo-6-(3-hydroxyprop-1-yn-1-vhpyrazine-2-carboxylate

Br

HiCOC 2\

N

OH

A mixture of methy! 3,6-dibromopyrazine-2-carboxylate (16.5 g, 55.8 mmol},
propargyt alcohol (3.33 mL, 35.8 mwnol), and TEA (46.6 mL, 335 mmol) in MeCN (100
mb) was degassed with N2 and then Cul (0.331 g, 2.79 nwnol) and
bis{iriphenyiphosphine)Palladium{il} chionde (1 96 g, 2.79 mmol} were successively
added. The reaction mixture was degassed with N2 for 3 evcles & stirred at 1t for 18 h,
then was filtered through a pad of Celite. The filirate was concentrated in vacuo. The
crude o1l was chromatographed (120 g 510: eluted with EtOAc/hexane using a
continuous gradient from 0% to 80% over 25 min) to give the title product (5.40 g, 199
mmol, 35.7 % yield) as a brownish oil.

TH NMR (500 MHz, CDCE)Y 3 8.53 (5, 1H), 4.56 (d, J=6.3 Hz, 2H), 4.04 (s, 3H), 2.09 -
2.00 {m, 1H)

216B. Methyl 3-bromo-6-(5-thydroxy methvi)- I -methyi-1H-1.2, 3-triazol-4-vhpvrazine-2-

carboxylate

To asolution of Example 2Z16A (2.7 g, 9.96 mumol) in 1,4-dioxane {100 mL} were
successively added added TMSCH2N; (1.48 mL, 9.96 mmol},
chloro{pentamethylcy clopenta-dienyljbis(triphenylphosphineRuthenium(ll} (0.397 g,
(1.498 mmol}, and Cul (0.095 g, 0.498 mmol}. The mixture was degassed with Nz for 3

cycles. The resulting homogenous mixture was then heated at 50°C (oil bath) for 16h,
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then was cooled to rt and concentrated in vacuo. The residue was dissolved in THF (40
mb} and cooled 1o 6 °C; TBAF (199 mL of a 1 M solution in THF, 19.9 mmol) was
added at 0 °C. The reaction mixture was allowed o warm to 1t and stirred at 11 for 60 min,
after which sat. aq. NaHCOs agueous solution (20 mbL) was added. The mixture was
stirred for 1 h and filtered. The filtrate was concentrated in vacuo. The crude brown oily
product was chromatographed (8102; 80 g; elution with EtOAc/Hexane ~ continuous
gradient from 0% to 80% over 25 min) to give title product {1.5 g, 4 57 mmol, 45.9 %
vield) as a light brownish solid.

H NMR (400 MHz CDCI3) 8 9.42 (s, 1H). 4.90 - 4.85 (m, 3H), 4.15 (5, 3H), 4.07 (s,
3H)

216C. Methyl 3-bromo-6-(1-methyl-S-({(tetrahy dro-2ZH-pyran-2-yDoxy ymethyl - 1H-

1.2,3-triazol-4-y}pyrazine-2-carboxylate

Br
H3C020\‘2\N
N !
N /(j
N, 0o~ o
N—N
AN

p-TsOH . H20 {0.087 g, 0.457 mmol) was added to a solution of Example 216B
(3.0 g, 9.14 mmol) and 3,4-dithydro-2H-pyran {2.502 mL, 27 4 mimol) in BCM (10 mb) at
0°C. The reaction mixture was stirred overnight at rt and neutralized with satd aq.
WNaHCO; to pH 7 at 0°C. The mixture was partitioned between CH2Chy (10 mL) and water
{10 mL}, and the agueous layver was extracted with BUM (3 x 10 mL). The combined
organic extracts were dried (MgS04), filtered, and concentrated in vacuo. The crude oil
was chromatographed (40 g $102; elution with EtOAc/Hexane - continuous gradient from
0% to 50% over 25 min} to give the title compound (3.50 g, 8.49 mmol, 93 % vield) as
light brownish oil.
[M - THP + H] " =328.1/330.1; 'TH NMR (400 MHz, CDCI) 8931 (s, 1H). 5.28 - 5.09
(m, 2H)Y. 475-4.71 {m, 1H). 4.19{s, 3H), 4.03 {5, 3H), 3.82-3.75 (m, 1H), 3.53-3.45
(m, 1H), 1.85 - 1.44 (m, 6H)
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2160, 3-Bromo-6-(1-methyl-3-({(tetrahy dro-2H-pvran-2-yDoxy ymethy 1}-1H-1,2 3~

triazol-4-yDpyrazine-2-carboxylic acid

Br

HOLC N
N |
AN O
N, o~ "o
N—N

A solution of LiOH. HoO (0.484 g, 11.53 mmol) in water (6 mL) was added
dropwise to a stirred solution of Example 216C (1.0 g, 2.43 mmol) in THF (6 mL} at O
°C. The reaction mixture was allowed to warm to 1t and stirred at 1t for 60 mun, then was
quenched carefully with 1N aq. HCH to pH ~3 at 0 °C and exiracied with BCM 20 x §
ml.}. The combined organic extracts were washed with brine and dried over NazSOs.
Volatiles were removed in vacuo to afford the title compound (0 .80 g, 2.01 mmol, 83 %
yield) as a light vellowish solid.

M — THP + H]* = 313.9/315.9; "H NMR (500 MHz CDCl) § 9.46 (s, 1H), 5.42 (d.
J=13.5 Hz, 1H), 4.90 (d, /~13.8 Hz, 1H), 4.24 (s, 3H}, 3.87 (4d, /~10.9, 2.6 Hz, 1H), 3.73

(d,J=11.3 Hz, 1H), 1.93 - 1.50 (m, 7H)

217E. 3~-Bromo-~-6-( | -methyl-5-({(tetrahy dro-2H-pyran-2-yhoxyvymethy1)- 1 H-1.2, 3-tnazol-

4-ylpyrazine-2-carbony! chioride

(o] Br

m)]\%\n
X )
L

N—N

A mixture of Example 217D (228 mg, 0.573 mmol} and 1-chloro-N.N,2-
trimethylprop-1-en-1-amine (0.114 mL, 0.859 mmol) i DCM (2 mb) was stirred at rt for
I b, The reaction mixture was concentrated in vacuo to give the fitle compound {239 mg,
0.5374 mmol, 100 % yield) as vellowish oil which was used in the next reaction without

further purification.
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218F. (3-Bromo-6-(I-methyl-5-(((1etrahy dro-2H-pyvran-2-y Doxy ymethy -1 H-1,2,3-

triazol-4-yDipvrazin-2-vmethanol

Br
Ho/\%N
N |
AN /(j
N, o~ o
N—N

\
A solution of Example 218E (3.14 g, 7.54 numol) in THF (20 mL} was added
dropwise 10 a suspension of NaBH: (0.656 g, 17.33 mmol) in EtOH (20 mL) at -78 °C.

Wh

The reaction was stirred at -78 °C for 1 h. Aq. HCH(9.80 mL of'a 1.0 N solution, 9.80
mmol} was added cautiously to the reaction to make 1t weakly acidic at -78 °C. The
mixture was then basified with sat’d aq. NaHCOs to pH ~ 8 and extracted with EtDAc (4
x 20 mL). The combined organic exiracts were dried (MgS(4) and concenirated in vacuo.
10 The crude oily product was chromatographed (40 g S102; elution with EtOAc/Hexane
{continuous gradient from 0% to 80% over 25 munj} to give the title compound (2.50 g,
6.51 mmol, &6 % yield} as a light yellowish solid.
'H NMR (500 MHz, CDCB) 8 9.13 (s, 1H), 5.47 (d, J=13.2 Hz, 1H), 4.98 (d, /=132 Hz,
TH), 4.89 - 4.85 {m, 2H), 4.76 (1, /=2.9 Hz, 1H), 4.69 (1, J=5.6 Hz, 1H), 4.19 (s, 3H), 3.93
15 -3.81 (m, 1H), 3.62 (dt, /=10.9. 3.9 Hz, 1H), 1.86 - 1.47 (m, 6H)

218G, 2-Bromo-3-(chloromethy)-S-(1-methyi-S-({(tetrahy dro-2H-pyran-2-
yvhoxymethyl)-1H-1,2 3-triazol-4-vi}pyrazine

Br

C|/\2\|N

N

N /(j
W

0~ o
N—N
20 To asolution of Example 218F (190 mg, 0.494 romol) in CHCL: (3 mL) was
added methanesulfony! chloride (0.057 mbL, 0.74 mmmol}, iPr2NE (0.259 mi., | 4% mmol}
and DMAP (6.0 mg, 0.049 mumol) at 0 °C. After the addition was complete, the reaction
nixture was stirred at vt for 30 min. after which LiCl (105 mg, 2.472 mmol) and DMF (3

mb) were successively added. The rixture was stirred at tt for 1 h and then concentrated
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in vacuo. The residue was partitioned between water and FiQAc (10 mb each). The
organic phase was washed with brine, dried (Mg804) and concentrated in vacuo. The
crude oily product was chromatographed (12 g 5102; elution with EtOAc/Hexane
{continuous gradient from 0% to 50% over 10 munj} to give the title compound (175 mg,
0.435 mmol, 88 % yield) as a white solid.

TH NMR (400MHz, CDC 8 914 (s, 1D, 5.33 - 519 (m, 2H), 4.84 (s, 2H), 4.75 (1,

J=3.4 Hz, 1H), 419 (s, 3H), 3.88 - 3.75 (m, 1H), 3.59 - 3.47 {m, 1H), 1.87 - 1.46 (m, 6H)

218H. 2-Bromo-3-methyl-5-(1-methyi-3-(((tetrahv dro-2H-pyran-2-yDoxy ymethy )~ 1 H-

1.2,3-tnazol-4-yhpyrazine

NS o/(oj
N—N

To a0 °C solution of NaBH4 (286 mg, 7.55 mmol) in EIOH (20 mL) was added
dropwise a solution of Example 218G (760 mg, 1.89 munol) in THF (20 mL). After the
addition was complete, the reaction was stirred at rt for 6 h. LCMS indicated the reaction
was still not complete, so additional NaBH4 (286 mg, 7.55 mmol) was added and the
reaction mixture was stirred for 3 days, then cautiously quenched with water at 0 °C. The
nuxture was extracted with EtOAc (3 x 5 mbL). The combined organic extracts were
washed with brine, dried (Na2S0s), and concentrated in vacuo. The crude otly product
was chromatographed {24 g 510z; elution with EtOAc/Hexane {continuous gradient {rom
0% to 50% over 10 min} to give the title corapound (600 g, 1.63 mmol, 86 % vieldyas a
white solid.

'H NMR (500 MHz, CDC13) § 9.04 (s. 1H), 5.29 - 5.20 (m, 2H), 4.75 (1, /=3.4 Hz, 1H),
4.20 (s, 3H), 3.86 (ddd, J=11.3, 83, 3.0 Hz, 1H), 3.59 - 3.50 (m. 11), 2.72 ¢s, 3H), 1.85 -
1.49 {m, 6H)

2181, 3-Methyl-5-(1-methy1-5-({(tetrahy dro-2H-pyran-2-yDoxy ymethy - 1H-1,2,3~inazol-

4-yDpyrazin-2-ol
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N, o~ "o
N—N

A mixture of Example 218H (600 mg, 1.63 mmol), KOH (1.00 mL of a7 M aq.
solution. 7.0 munol} in water {5 mL) and dioxane (5 mL) was degassed under N2 and then
tBuXphos (83 mg, 0.196 mmol) and Pda{dba); (44 8 mg, 0.049 mmol) were added. The
reaction mixture was degassed under N2 again and then stirred at 80 °C overnight. The
reaction was cooled to ri, then was acidified to pH 5 with IN ag. HCl at 0 °C and
partitioned between water and EtOAc. The organic phase was separated, dried (MgS80s),
and concentrated in vacuo. The crude oily product was chromatographed (12 g Si10s;
elution with EtAc/Hexane (continuous gradient from 0% to 100% over 7 min) to give
the title compound (340 mg, 1.11 mmol, 68.3 % yield) as a light yellowish sohid.

M — THP + H]* =222 2: 'H NMR (500 MHz, CDCI:) § 8.04 (s, 1H), 5.24 - 5.15 (m.
2H), 4.88 - 4.72 (m, 1H), 4.16 (s, 3H), 3.90 (ddd, J=11.2, 8.2, 3.2 Hz, 1H), 3.72 - 3.52 (m,
1H), 2.55 (s, 3H), 1.90 - 1.44 (m. 7H)

218} Isopropvl {(18,383-3-((3-methvl-5-(1-methyl-5-({(tetrahydro-2H-pyran-2-

viyoxymethyi}-1H-1,2 3-triazol-4-vDpyrazin-2-vioxy jeyelohexane-1-carboxylate

NS o/(oj
N—N
N\

To a muxture of Example 2181 (340 mg, 1.11 mmol}), ((18,3R}-1sopropyl 3-
hydroxyeyclo-hexane carboxylate (373 mg, 2.00 mmol) in THF (5 ml) were successively
added n-BusP (0.556 mL, 2.227 mmol) and (E)-diazene-1,2-divibis(piperidin-1-
yimethanone) {362 mg, 2.23 mmol). The reaction mixture was then stirred at 80 °C for
18 b, then was cooled to rt and concentrated in vacuo. The crude oily product was

chromatographed (24 g Si02; elution with EtOAc¢/Hexane (continuous gradient from 0%

- 249 -



WO 2017/223016 PCT/US2017/038216

to 50% over 10 mun) to give the title compound (527 mg, 1.11 mmol, 100 % vield) as a
clear oil.

M+ H] ' =47

~.E
+
-2

Wh

218K, Isopropyi (18,383-3-((5-(5-¢thydroxymethyi}-1-methyvi-1H-1,2 3-triazol-4-y1)-3-

methylpyrazin-2-vhoxy)evclohexane- 1 -carboxylate

o’ : “c0o,iPr

N\

OH

A mixture of Example 218J (527 mg, 1.11 mmol} and pyridinium p-
toluenesulfonate (28 mg, (.11 mmol) in MeOH (10 mL) was stirred at rt for 3 days and

10 then concentrated in vacuo. The crude oily product was chromatographed (24 g 8i0z;

elution with EtOAc/Hexane (continuous gradient from 0% to 100% over 10 nun) to give
the title compound (277 mg, 0.711 mmol, 63.9 % vield) as a clear oil.
M+ H] " = 390.2; 'H NMR (500 MHz, CDCl3) 8 8.89 (s, 1H). 5.54 (brs, 1H), 5.04 (4,
J=12.4, 6.3 Hz, 1H), 4.83 (s, 2H), 4.16 - 4.10 (m, 3H), 2.74 (1t, J=11.1. 3.9 Hz, 1H), 2.56
{s. 3H). 2.23 (br d, J=14.0 Hz, 1H), 2.01 (br dd, /=8.8, 4.1 Hz, 2H), 1.89 (ddd, /=13.9,
11.4, 2.8 Hz, 1H), 1.82 - 1.47 (m, SH), 1.26 (dd, J=6.3, 2.8 Hz, 6H)

-
(93}

218L. Isopropvl (18,38)-3-((3-methy1-5-(1-methyl-5-({{({4~
nitrophenoxy jcarbonyioxy ymethyl}- 1H-1.2,3-triazol-4-yDpyrazin-2-y1yoxy ey clohexane-

20 l-carboxvlate

' : “co,iPr

N
N

o NO,
N o)]\o/©/

\\
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A solution of 4-nitrophenyi chloroformate (172 mg, (.854 mmol} in DCM {1 mL}
was added dropwise to a solution of Example 218K (277 mg, 0.711 ramol) and pyndine
(0.288 mL, 3.56 mmol) in DCM (S mbL) over 1 h at 0°C. The reaction was then stirred at
rt for 18 h, then was concenirated in vacuo. The crude oily product was chromatographed
(12 g Si0n; elution with EtQAc/Hexane (continuous gradient from 0% to 50% over 10
min} to give the title compound (366 mg, 0.66 munol, 93 % vield) as a hight vellowish oil.
[M +H] " =555.2; 'H NMR (500 MHz, CDCl3)  8.79 (s, 1H), 8.33 - 8.28 (m, 2H), 7.44 -
7.37 {m, ZHY, 6.02 - 5.94 (m, 2H), 5.52 (br s, 1H). 5.03 (dt, J=12.6, 6.2 Hz, 1H), 4.23 (s,
3H), 27440, =11 L, 39 Hz, 1H)L 252 (s, 3H)L 222 (br d, /=140 Hz, 1H}, 2.03-1.96
(m, ZH), 1.93 - 1.83 (m. 1H). 1.81 - 1.52 (m, 4H), 1.30 - 1.22 (m. 6H)

Example 218.

To asolution of Example 2181 (8 mg, 0.014 mmol} im BCM (1 ml) was added
N-methyl propan-1-amine (1.8 pL; 0.017 mmol) and DIPEA (7.6 uL, 0.043 mmol}. The
reaction mixture was stirred at rt for 2 h, then was concentrated in vacuo. The crude oil
was (4 g 5102; elution with EtQOAc/Hexane {continuous gradient from 0% to 30% over 10
min} to give the corresponding carbamate-isopropyl ester Example as a clear oil. This
ester intermediate was stirred with 1N ag. NaQOH (0.2 mL) m THF {1 mi) and MeOH
{0.2 mL} at rt for 18 h and then acidified to pH = ~2 with TFA. The reaction mixture was
purified by preparative HPLC (Sunfire C18 30 < 100 mm-regenerated column; detection
at 220 i flow rate = 40 mb/min; continuous gradient from 20% B to 100% B over 10
min + 2 min hold time at 100% B, where A =90:10:0.1 HoO:MeUN:TFA and B =
90:10:0.1 MeCUN:H20:TFA) to give Example 218 (S mg, 11.0 ymol, 76 % vield) as a
clear o1l
M +H]* = 447.3; '"H NMR (500 MHz, CDCL:) 8 8.72 (s, 1H), 5.69 (br d, J=7.4 Hz, 2H),
553 (brs, 1H), 418 (s, 3H), 3.26 {br t, /=72 Hz, 1H), 3.13 (br t, /=7.2 Hz, 1H), 2.97 -
2.79 (m, 4H), 2.52 (s, 3H), 2.32 (br &, J=14.0 Hz, 1H), 2.16 - 1.99 (m, 2H), 1.93 - 1.37
{m, TH), 0.9% - 0.71 (m, 3H). hLPA ICso= 194 nM
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N—N |
\

(18,35)-3-((5-(5-
({{{eyelobutylmethyD{methycarba
movhoxymethyi)-1-methyl-1H-
1,2,3-triazol-4-y)-3-methvipyrazin-
2-vhoxy)evelohexane-1-carboxylic
acid

1H), 2.91 ~ 2.77 (m, 4H),
2.61 - 2.35 (m, 1H), 2.50 (s,
3H), 2.29(d, J = 14.1 Hz,
1H), 2.10 - 1.50 (m, 13H).
hLPAT ICs0 =23 nM

Example Structure & Name Analytical & Biology Data | Method
Q LOCMS, [M + H] "= 461.4;
o Yoo TH NMR (500 MHz, CDCls) | Example
\2\ 5 8.69 (s, 1H), 5.68 (br. 5., 218
T 2H). 5.53 (br. 5., 1H), 4.19
N 0 (s. 3H), 3.36 - 3.10 (m, 2H),
219 NS N NN 2.97 -2.79 {m, 4H), 2.53 (5.
‘»‘J—N\ | 3H), 2.32 (d, J=14.0 Hz,
1H), 2.14 - 1.97 {m, 2H),
(18.39)-3-((5-(5-(((buty ] 1H). 2.14 - 1.97 {m, 2H).
ok 7 1.94 - 1.12 (m, 9H), 1.02 -
{methyDicarbamoyDoxy)methyl-1- | 5, n,
methyl-1H-1 2 3-triazol-4- y)-3- | O/ & {m, 3H)
et Nk HLPAL ICs0 =21 nM
methylpyrazin-2-yLoxy)
cyclohexane-1-carboxylic acid
Q LOMS, [M+H]" = 4589,
o oo 'HNMR (500 MHz, Example
DMSO-ds): § 8.57 (s, 1H). 218
7N $.54(d, J=19.1 Hz, 21,
NS o 5.38 (s, 1H). 4.10 (s, 3H),
L 3.05 (br s, 1HD), 2.93 (brs,
220 IR v/ 1H), 2.85 - 2.76 {m, 2H),
N—N | - . Y
2.54 (s, 3H), 2.44 (s, 3H),
(18,38)-3-((5-(5-(({{cvclopropvl- | 241 - 2.12 (m, 8H). 0.40
methy{(methyiicarbamoyl) {brs, 1H), 0.24 (brs, 1H),
oxyymethy-1-methvi-1H-1,23- | 0.16 (brs, 1H}, -0.04 (brs,
triazol-d-y1}-3-methyl- pyrazin-2- | 1H}
yvioxv)evelohexane-f-carboxylic | hLPAIL ICs0 = 149 nM
acid
Q LOMS, [M+H]T = 4732
o oo JH NMR (500 MHz, Example
\%N CDCL): 6 8.66 (s, 1H), 5.64 218
N (brs, 2H), 5.51 (s, 1H), 4.17
j\ (s.3H),3.31(d, }=7.5Hz,
991 N e N 1H), 3.17(d. J =73 Ho,
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Example Structure & Name Analytical & Biology Data | Method
LOMS: [M + H] Y =475.4;
o'O"/mzH IH NMR (500 MHz, Example
DMSO-de) 5 8.58 (brg, 1H), | 218
\/HN 554 (br d. J=13.0 Hz, 2H),
N . 5.38 (brs, 1H), 4.12 (brs,
. 3H). 3.18 (br d, /=9.2 Hz,
o NS OJLT“)\ 1H), 3.03 (brs, 1H), 2.80 -
AN 2.58% (m, 4H), 2.44 (br s,
{18,38)-3-((5-(5-{{{isopentyl 3H). 2.09 (br d. J=13.6 Hz,
{methyDcarbamovloxyymethyly-1- | 1H), 1.94 - 1.03 (m, 10H},
methyl-1H-1,2 3-triazol-4-y13-3- | 0.92 - 0.55 (m, GH)
methylpyrazin-2-vioxy} hLPAT ICso = 19 nM
cyclohexane-1-carboxylic acid
Q LOMS; [M+H] T =475.4;
o oo 'H NMR (500 MHz, Example
DMSO-ds) § 8.58 (s, 1H), 218
\%\lN 5.54 (br d, J=15.9 Hz. 2H).
Ny 537 (brs, 1H), 4. 11 (brs,
j\ 2H), 3.22 - 2.99 (m, 2H),
223 NTN"No7 SN 2.80 - 2.67 (m, 3H), 2.62 -
N—N | 2.53 (m, 4H), 2.44 (5. 2H),
2.13 - 1.96 (m, 1H), 1.90 -
(18,38)-3~((3-methyl-5-(1-methyl- | 039 (m, 15H)
5-({{methyl{pentyl)carbamoyl) hLPAL ICs0 = 56 nM
oxy yuethyvh-1H-1,2,3-trazol-4-
vhpyrazin-2-vhoxy)evciohexane-1-
carboxvlic acid
LOMS: [M+ Hl Y =461.2;
OQ.,/CO ., 'H NMR (500 MHz, Example
2 CDCLY: §8.72 (s, 1H), 5.69 218
\%\N (br d, J/=14.3 Hz, 2H), 5.53
N (brs. 1H), 4.18 (s, 3H), 3.12
9 (br d. J=7.4 Hz, 1H), 3.03 -
224 277 (m, 6H), 2.53 (s, 3H),

{(18,38)»-3-((5-(5-
{(isobutyl{methylicarbamoyyoxy)
methyl-1-methyvl-1H-1,2,3~tnazol-

4-y13-3-methylpyrazin-2-vijoxy)
cvclohexane-1-carboxylic acid

232 (br d, =14.0 Hz, 1H),
218 -1.53 (m, TH}, (.99 -
0.74 (m, 6H)

hLPAT ICs0 = 121 nM
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(18,38)-3-((5-(3-
{({{cyclopentylmethy{methycarb
amoy boxy ymethyl)-1-methyi-1H-
1.2,3-trazol~4-v1y-3-methylpvrazin-
2-yhoxy jeyclohexane-1-carboxylic
acid

2.4% - 2.42 (m, 3H), 2.10 (br
4, J=13.1 Hz, 1H), 1.96 -
1.07 (m, 15H), 0.89 (brs.
1H)

hLPAL 1Cso = 18 nM

Example Structure & Name Analytical & Biology Data | Method
LOMS: [M + Hlt=473.4;
, 'H NMR (500 MHz, Example
o) 'CO,H N ) .
DMSO-de) & 8.57 (s, 1H), 218
7N 554 (br d, J=14.4 Hz, 2H),
Ny o 538 (brs, 1H), 4.11 (brs,
3H). 3.29 - 3.07 (m, 2H),
225 N‘ﬁ—\N OJ\T/\A 2.82 - 2.70 (m, 3H), 2.57 {br
\ d.J=11.3 Hz, 1H), 2.43 (s,
3H). 2.16 - 1.97 (m, 1H),

(15,38 3-3-((5-(5-¢({(2- 1.93 - 1.01 (m, 9H), 0.70 -
cyclopropylethy(methyljcarbamo | 0,12 (m, 3H), 0.06 - -0.40
yhoxy)methyl-1-methyl-1H-1,2.3- | (m 2H)
irtazol-4-y)-3~-methylpyrazin-2-v1} | RLPAL ICso = 70 nM
oxy jevclohesane-1-carboxylic acid

LCMS; [M + H| = 473.5;
,O.,, 'H NMR (500 MHz, Example
(o) CO,H . N ;
DMSO-ds) § 8.56 (s, 1H), 218
\(LlN .53 (s, 2H). 5.38 (br s, 1H),
NS o 4.10 (s, 3H), 3.64 (brs, 1H),
L D 2.62 (br s, 4H). 2.4 (s. 3H).
296 N 2.19-2.02 (m, 1H), 1.95 -
1.24 (m, 15H)
hLPATL ICs = 49 nM
(18.38)-3-((5-(5~
{({cyclopentyl{methylicarbamovi)o
sy ymethyiy-T-methyi-1H-1,2.3-
triazol-4-vi}-3-methvipyrazin-2-
vhosy)evclohexane-1-carboxylic
acid
Q LCMS: [M+ H| "= 487.5;
o oM 'H NMR (500 MHz, Example
%N DMSO-ds) 5 8.58 (s, 1H), 218
T 3.61 - 5.48 (m, 2H), 5.40 (br
o s, 1H}, 412 (brs, 3H), 3.20
N\ngOJLN -2.91 {m, 2H), 2.84 - 2.69
227 ‘N—N\ |/\O (m, 3H), 2.64 (br s, 1H),
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{18,35)-3-{(5-(5-
{{{benzyl{methvi)carbamoyoxym
ethyl}-t-methyl-1H-1,2 3-triazol-4-

yvi-3-methylpyrazin-2-yioxy}
cyclohexane-1-carboxylic acid

(m, 2ZH}, 4.19-397 {m,
3H), 2.83 - 2.66 (m, 3H),
2.62{brt J=11.0Hz IH),
2.46 -2.32 (m, 3H), 2.13 -
2.04 (m, 1H), 1.95 - 1.40
(m, 7H)

BLPAL ICso = 60 oM

Example Structure & Name Analytical & Biology Data | Method
LOCMS: [M + H| " = 495 3
,O.,/ TH NMR (500 MHz,
o) 'CO,H - - N
DMSO-de) 5 8.56 (brs, 1H),
\%\lN 738 - 7.04 (m, 4H), 6.96 (br
NS o s, 1H), 5.68 - 5.47 (m, 2H),
537 {(brs, 1H} 447 -421
228

o’ : “/cOozH

LCMS: [M+ H| T = 439 0,
'H NMR (500 MHz,
DMSO-de) & 8.58 - 8.57 (m,

(18.35)-3-((5-(5-(({(3~
fuoropropyv{(methyhcarbamoviiox
vimethyh)-1-methyi-1H-1,2 3-
triazol-4-v1}-3-methyipyrazin-2-vi)
oxy yevelohexane-1-carboxylic acid

7N 1H). 5.54 (brs, 2H), 5.39
Nx 5 (brs, 1H), 4.10 (s, 4H), 2.82
~2.57 (m, 4H), 2.47 - 2.3
229 NOS oJ\N/D (ro, 3H), 2.18 - 1.31 (m,
N=N | 14H)
hLPAL ICs0 = 76 nM
(18,38)-3-((5-(5-
{{{cyclobutvi(methyhcarbamoviiox
vymethyl)-1-methyl-1H-1,2,3-
triazol-4-y1)-3-methyipvrazin-2-vh)
oxy jcyelohexane-1-carboxylic acid
LCMS; [M + H * = 465.4;
O,O.,,C o 'H NMR (500 MHz,
DMSO-de) & 8.58 (s, 1H),
\%\lN 556 (brs, 2H), 5.39 (brs,
NS o TH). 4.54 - 4.17 (m, 2H),
4.11 (s, 3H), 3.39 - 3.14 (m.
230 N‘»‘:—\N OJLT/\/\F 2H), 2.89 - 2.69 {m, 3H),
\ 2.64 (br t.J=10.8 Hz, 1H),

2.45 (s, 3H). 2. 10 (br d,
J=13.7 Hz, 1H), 194 - 141
{m, 9H)

hEPAT ICs0 = 390 nM
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(18,38)-3-{(3-methy[-5-(1-methyl-
S-<{{{methyl(neopentylcarbamoyl}
oxy ymethy)-1H-1,2,3-triazol-4~
vhipvrazin-2-yhoxvicyclohexane-1-
carboxylic acid

1H), 2.16 - 1.97 (m, 2H),

1.94 - 1.84 (m, 1H), 1.83 -
535 (m, 4H), 1.04-0.72

{m, 9H)

REPAT ICs0 = 88 nM

Example Structure & Name Analytical & Biology Data | Method
LCMS: [M+ H| ' = 4752,
Q 'H NMR (500 MHz,
o Yo CHLOROFORM-d) 3 8.71
2! p
(s, 1H), 5.68 (brd, J=12.1
Z N Hz, 28, 5.54 (br s, 1H),
LN o 4.23 - 4.16 (m, 3H), 3.14 (s.
231 A L 1H). 3.04 - 2.96 (m. %Hl
X 0 T/W< 293 -2.81 (m, 2H), 2.53 (s,
N=N 3H). 2.32 (br d, J=14.0 Hz,

LCMS; [M+H] " =479.2;
'H NMR (500 MHz,
CDClsy: 6 8.07 (5, 1H). 5.80
- 557 (my, 2H), 554 (brs,
1H}, 426 - 4.16 (m, 3H),

(15.38)-3-((5-(5-{({{{( 1 -fluoro-
cyclobutyDmethyDi(methyDearbam
oylyoxyyimethvi)-1-methyi-1H-
1,2.3-triazol-4-v13-3-methvipyrazin-
2=-vhoxy)evelohexane-1-carboxylic
acid

‘ 0 3.57 -3.27 (m, 2H), 3.10 -
232 NS O)J\N/\K 77 (m, 4H), 2.59 - 2.46
N—N I F (m, 3H), 2.32 (br d, J=13.8
e Hz, 1H), 2.13 - 1.97 (m,
(18.39)3((5-(5-(-uoro-2- | & 1 gs i gm
methylpropyh(nethyicarbarmovijo ; 4; i i 3 (ﬁ; U(SHT : 95"
sy ymethy - F-methyl-1H-1,2.3- | L4 - 113, 6H), 7k
; A A NMR (471 MHz, CDCL): 8
triazol-4-yv1}-3-methylpyrazin-2-vH) 139,12 (s, 1F)
oxy jevclohesane-1-carboxylic acid HLPAT ICs0 = 191 oM
LOCMS; [M + H] = 491.2;
5 oo I'H NMR (400 MHz,
z CDClsy: 8 8.70 (s, 1H). 5.69
\%p (br d. J=5.1 Hz, 2H), 5.51
NS o (brs, 1H), 4.16 (s, 3H), 3.72
PN -3.34 (m. 2HD), 3.04 - 2.75
233 NTY N0 N (m, 4H), 2.49 (br d, J=4.6
}
N—N ! Hz, 3H), 2.33 - 1.49 (m,

14H); °F NMR (377 MHz,
CDCL): §-130.34 (brs, 1F)
hLPAL ICs0 =122 nM
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{18.38)-3~-((5-(5-({({(((1-
fluorocyclopentyDmethyDi(methyvlic
arbamoviyoxy ymethyl}-1-methyi-
IH-1,2,3~tnazol-4-y1)-3-
methyipyrazin-2-
vhoxy)evclohexane-1-carboxviic
acid

Hz 3H), 2.29{brd, /=139
Hz 1H) 2.12-1.96 {m,
ZH), 1.94 -1.35 (m. 13H);
PFNMR (377 MHz,
CDClsy: 6 -139.4510 -

147 94 (m, 1F}

hLPAL IC:0 =72 nM

Example Structure & Name Analytical & Biology Data | Method
LCMS: [M + H] = 305.2;
Q 'H NMR (400 MHz,
o “Ico,H CDCh): 8 8.64 (s, 1H), 5.71
AN -5.61 {m, 2H), 5.52 (br s,
N 1), 4.19 (s, 3H), 3.68 -
T;A o 3.37 (m, 2H), 3.07 - 2.91
NN OJ\N/\D (m, 3H)., 2.84 (it, J=11.2,
234 N-N_ | 3.7 Hz, 1H),2.51 (d, /=3.5

LOMS; [M + H] " =473.0;
H NMR (500 MHz,
CDCl3y 6872 (s, 1H), 5.82
- 536 (m, 2H), 5.53 (br s,

(18,38)-3-((3-methyl-5~( 1 -methyl-
5-{({methvl({{18,25)-2-methyi
cyclopropyDmethy Dearbamoyoxy
ymethyvly-1H-1.2,3-riazol-4-
vhpvrazin-2-yhoxyjcy clohesane-1 -
carboxylic acid

N V 1H), 4.17 (s, 3H), 3.29 -
Pz 2.80 (my, 6H), 2.52 (s, 3H),
235 N OJ\N/ 2.31 {br d, J=14.0 Hz, 11,
N=N I 2.14-1.97 (m, 2H), 1.91 -
(18,38)-3-((3-methyl-5-( | -methy - ‘343{;?7 3}2 H 0 0904}{)
S-({(methy ({1 R 2R )-2- (m, 3H), 0.75 - 0.1 (m. 4H)
methvicyclopropylymethvljcarbamo hLPAL1Cs0 =70 1M
vhoxy)methyl}-1H-1.2, 3-inazol-4-
vhpyrazin-2-vhoxy)cyciohexane-1-
carboxvlic acid
Q LCMS: [M -+ H] " =473.0;
o Yoo IH NMR (500 MHz,
CDCLY: 6 8.72 (s, SH), 5.69
\%\lN N (br d, /=69 Hz, 2H), 5.52
NS o ' (brs, TH), 4.17 (s, 3H), 3.28
N L Y - 2.80 {m, 6H), 2.58 - 2.46
236 N\l\\l—N o N (ro, 3H), 2.31 (br d. J=13.3
\ Hz, 1H), 2.12 - 1.97 (m,

2H), 1.93 - 1.54 (m, $H),
1.10 - 0.89 (m, 3H), 0.74 -
0.11 (m, 4H)

hLPA1 ICso = 46 nM
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Example 237.
{18,35)-3-{{5-(S-({{({cyclopropylmethy D{methy DcarbamovDoxy ymethy -1 -methyi-1H-

1,2,3~nazol-4-y)-3-(influoromethyDpyridin-2-yDoxy)cyclohexane-1-carboxylic acid

5
237A. Isopropyl (18,38)-3-((5-bromo-3-(trifluoromethyDpyridn-2-vhoxy)cy clohexane-
I-carboxvlate
OO""nr g
FsC Ay 5
~ I
Br
10 To a No-flushed, 30 mb round bottom flask was added (F)-diazene-1,2-divibis
{(piperidin-1-yimethanone} (2.11 g, 8.35 mmol), toluene (15 mL) and n-Bu:P (2.1 mL,
%.35 mmol}; the dark orange solution became a light yeliow solution after the addition of
n-BusP. The solution was stirred at rt for 30 man, then 5-bromo-3-
(trifluoromethylipyridin-2-ol (1.01 g, 4.17 mmol) and (1S 3R}-isopropyl 3-
15 hydroxycyciohexanecarboxylate (1.40 g, 7.51 mmol} were successively added. The

reaction muxture was heated to 80 °C for 16 h, then was cooled to rt. EiQAc (10 ml} and
water (5 rol.} were added, and the mixture was stirred for 10 min and the organic layer
was separated. The agueous laver was back-extracted with EtOAc (2x 10 mL). The
combined organic exiracts were washed with brine (10 mL}, dried (MgS8(4), and

20 concentrated in vacuo to give the crude product. This crude material was
chromatographed (8102, 120g; elution with EtAc/hexanes {continuous gradient from 0

1o 100%) to afford the title compound (1.7 g, 4.14 mmol, 99 % vield) as a colorless oil.
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'H NMR (500 MHz, CDCla): $ 832 (d, J= 2.4 Hz, 1H), 7.93(d, J = 2.5 Hz, 1H), 5.52 (br
s, 11}, 5.06 — 4.94 (m, 1H), 2.69 (tt, T = 11.6, 3.9 Hz, 1H), 2.23 - 2.17 (m, 1H), 2.03 —
1.93 (m, 2H), 1.82 — 1.43 (m, 5H), 1.22(d. J=6.3 Hz. 6H ). LCMS, [M+H]* = 410.

5 237B. Isopropyl (18,38)-3-((5-(3-hvdroxyprop~1-yn-1-v1}-3-(irifluoromethy}pyridin-2-

yvhoxyievclohexane-1-carboxylate

OH

To a 100 mL round bottom flask contaiming Example 237A (1.7 g, 4.1 mmol) and

10 prop-2-yn-1-01 {0.70 g, 12.4 mumol) in MeCN (21 mi} was added EtN (2.89 mL, 20.7
mimnol}. The solution was quickly degassed {evacuation under vacuum, then refill with Nz
(3x)). Trans-dichlorobis (triphenyliphosphine) palladium (1) chlonde (0.29 g, 0.41 mmol}
and Cul (0.039 ¢, 0.21 mumol) were added. The solution degassed (evacuation under
vacuum, then refill with No (3x3). The reaction was heated to reflux af 80 °C for 24 h,

15 then was cooled to rt. The reaction mixture was filtered through a Celite® plug, which
was washed with EtOAc (2 x 10 mL). The combined {iltrates were concentrated in vacuo
and the residue was chromatographed {40 g 5102; continuous gradient from 0% to 100%
EtOAc in Hexanes for 20 min) to give the title compound as a white solid (1.13 g, 2.93
mmol, 71 % vield). 'H NMR (400 MHz, CDCI3) § 8.35(d, =24 Hz, 1H), 7.88 (d, =

20 2.5Hz, 1H), 558 (brs, 1H), 506 -497 (m, 1H), 450(d, J=02Hz 2H). 270t J=
11.6, 3.9 Hz, 1H), 2.24 ~ 2.17 (m, 1H), 2.03 — 1.93 (m, 2H), 1.82 — 1.43 (m, S5H), 1.22 (d,
J =63 Hz 6H ). LCMS, [M+H] = 386.2.

237C. Isopropyl {18,383-3-{(5-(5-(hy droxy methyi}-1-methyvi-1H-1.2, 3-iriazol-4-y13-3-

25 (nfluoromethyhpyridin-2-yHoxy ey clohexane-1-carboxylate
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To asolution of Example 2378 (1.13 g, 2.9 mmol) in 1,4-dioxane (20 mL) was
added TMSCH2N: (0.68 g, 5.3 mmol},
chloro{pentamethylcyclopentadienyhbis(triphenyl- phosphine)Rutheniura(il} (0.12 g,
0.15 mmol), and Cul (0.028 g, 0.15 mmol). The mixture was quickly evacuated and
backfilled with Nz (this sequence was repeated three times). The resuliing homogenous
mixture was then heated in a S0°C oil bath for 16 h (when the extemal and internal temp.
are between 49 to 50°C), then was cooled to rt and concentrated on a rotary evaporator to
dryness (the waste irap content was collected, labeled as azide-containing hazardous
waste and disposed accordingly). The residue was dissolved in THF (20 mL). TBAF
{(5.860 mL of a 1 M solution in THF, 5.86 mmol} was added and the nuxture was stirred at
rt for 60 min. The reaction was quenched with sat’d aq. NaHC O3 (20 mbL) and exiracted
with EtOAc (4 < 20 mb}. The combined organic extracts were washed with brine (20
mi.}, dried (MgSO4) and concentrated in vacuo. The crude was chromatographed
{continuous gradient from 0% to 70% EtOAc/hexanes over 27 min, then gradient from
70 10 100% in 8 min, 8¢ g Gold ISCO 5102 column) and then preparative HPLC under
the following conditions: Colummn: Phenomenex Luna Su C18 100A 3¢ x 250 mmy
Mobile Phase A: 10:90 MeCN H20 with 0.1% TFA; Mobile Phase B: 90:10 MeCN:Hx0
with 0.1% TFA: Gradient: 0-100% B over 20 min, then a 5-min hold at 180% B; Flow:
30 mL/man. Fractions contaming the desired product were combined and dried via
centrifugal evaporation to afford the title compound (0.50 g, 1.13 mmol, 38.5 % vield)
(the later eluting fraction). ‘H NMR (400 MHz, CDCI3)88.55(d, 1 =2.5 Hz, 1H), 8.25
(d, I=235Hz 1H} 562 {(brs, 1H}, 506499 (m, 1H), 486 (s, 2H), 4.18¢{s, 3H) 2.73
(1, =115 38Hz 1H), 2.28 -2.22 (;m, 1H}, 2.05 - 198 (m, 2H}, 1.85 - 1.45 (m, 5H),
1.22 (d, J = 6.2 Hz, 6H). The regiochenustry of this desired product was deternmuned by

1D-NoE NMR experiments. LCMS, [M+H]" =443 2.
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2370 Isopropyl (18,38)-3-{(5-(1-methyi-5-{(({{(d-nitrophenoxy Jcarbony yoxy ymethy -1 H-

0
FsC~

o
Y
N (@]
™
0
NO,
N—N O
\

1,2,3-trazol-4-y)-3-(trifluoromethy Dpyridin-2-yDoxy ey clohexane-1 -carboxylate
I
5 To a solution of Example 237C (116 mg, 0.26 mmol) and 4-nutrophenyl
chioroformate (106 mg, 0.52 mmol} in DCM (3 mL} was added pyridine (0.085 mL, 1.05
mmol) at rt. A white solid was formed. The reaction muxture was stirred at rt for 16 h,
after which the solid was filtered oft and washed with DCM. The combined filtrate and
washes were evaporated in vacuo. The crude product was chromatographed (12 g 8102,
10 elution with continuous gradient from 0 to 100% EtQAc in BCM]} to give the title
compound (114 mg, 0.19 mmol, 71.6 % yield) as a white solid. 'H NMR (500 MHz,
CDCL) 8 8.65(d. J=22Hz 1H), 835(d, J=2.1 Hz, 1H). 831 (d, J= 9.1 Hz, 2H), 7.40
(d.3=91Hz 2H), 5.64 (brs, 1H), 5.45 (s, 2H), 5.06 — 4.99 (m, 1H). 4.25 (s. 3H), 2.74
G F=117He 1H), 229222 (m, 1H), 2.05 - 1.98 {m, 2H), 1.86 - 1.45 (m, SH), 1.22
15 {d, J=6.2Hz 6H). LCMS, [M+H]" = 608.3.

Example 237

20 To a solution of Example 237D (5.4 mg, 8.9 umol} and 1-cyclopropyi-N-
methylmethanamine (2.0 gL, 0.018 mmol) in THF (0.4 mL} was added N-ethyl-N-
isopropyl-propan-2~-amine (5 uL, 0.027 mmol}. The mixture was stirred at 1t for 1 h, after

which a solution of LiOH H20 (3.7 mg, 0.088 ramol) in water (0.4 mL) and MeOH (0.2
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mb} was added. The reaction mixture was stirred at 1t for 48 h, then was acidified to pH

=4 with IN ag. HC and extracted with EtOAc (3 x 5 mb). The combined organic

extracts were dried (Mg804) and concentrated in vacuo. The crude product was purified

via preparative LC/MS with the following conditions: Colunm: XBridge C18, 19x 200
mm, S-um particles; Mobile Phase A: 5:95 MeCN: Ho0O with 10 mM NHiOA¢; Molile
Phase B: 95:5 MeCN:H20 with 10 mM NHsOAc; Continuous gradient: 20-60% B over

20 mun, then a 4-min hold at 100% B; Flow: 20 mL/min. Fractions containing the desired

product were combined and dried via centrifugal evaporation to afford the title compound

(2.4 mg, 51% vyield).

The following compounds were prepared by the general synthetic scheme for
Example 237,

{18,38)-3-((5-(5~
{{{cvclopropyvimethyD{methyl)carba
movhoxy ymethyi}-1-methyl-1H-1.2,3~
triazol-4-v13-3-
(trifluoromethyDpyridin-2-
vhoxvicvclohexane-1-carboxvlic acid

(5,2H), 241 - 212 (m,
9H). 0.41 (brs, 1H), 0.25
{brs, 1H), 0.18 {(brs,
PH), -0.01 (brs, 1H).
hLPAT ICso = 2400 nM

Example Structure & Name Aﬁaﬁymgﬁi Biology Method
Q LCMS, M+ H]t =
o oo 512.0. 'HNMR (500 Exanple
- MHz, DMSO-ds) 8 8.75 237
Z N | ~ | -
| (s, 1H). 8.32 (s, 1H). 5.55
N o (brs, 1F), 5.33 (s, 21D,
412 (s, 3H), 2.71 (s, 3H),
N7 )J\ d > s >
237 IV i v/ 2.66—72.58 (m, 1H), 2.54

238

oY : “/cO,H

(18.38)-3-{(5-(5-
{{{cvclopentyl{methyiicarbamoyoxy)
methyl}-1-methyl-1H-1,2,3-triazol-4-
vi-3-(influoromethyDpyridin-2-
vhoxvicvclohexane-1-carboxvlic acid

LCMS, M+ H]'=
526.0. 'THNMR (500
MHz, DMSO-de) 8 8.56
(s, 1H), 812 (s, 1H}, 5.32
{brs, 1H), 5.15 (s, 1H),

S HE (s, 1H), 3.91 (s, 3H),
3.0-2.85m, 3H), 2.50
(5,3H), 1.88-1.13 (m,
15H).

hLPAT ICs0 = 174 oM
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Aunalytical & Biology Method

Example Structure & Name A
Data
Q LCMS, [M+H]' =
o Yoo 512.5. THNMR (500M
XN Hz, DMSO-de) 8 8.76 (s,
N 1H), 8.34 (s, 1H), 5.55
N o {(brs, 1H), 5.33 (s, 2H),

4.12 (s, 3H), 2.71 (s, 3H),
239 N 0*'{% 254 (s, 2H), 2.12 - 1.36
\ (m, 14H).
hLPAT ICs =440 nM
{18.38)-3-((5-(5-
{{{{cyclobutvimethy D(methylicarbamo
yvhoxy ymethy - 1-methyl-1H-1,2.3-
trigzol-4-y1)-3-
(trifluoromethypyridin-2-
yvoxvicvelohexane-1-carboxylic acid

LCMS, M+ H|' =
526.0. THNMR (500

Y,
Fic i oo MHz, DMSO-ds) § 8.79
Z N {5, 1H). 8.36 (5. 1H). 5.57
X o (brs, 1H}, 537 {br s,
ac 2H), 4.14 (s, 3H), 2.64 (s,
240 NS OJ\N’D 3H), 2.59 — 2.52 (m, 2H),
NN | 2.15—1.32 (m, 16H).
{18.38)-3-((5-(5- hLPAT ICs0 = 1207 nM

{{{cyclobutyl{methyicarbamoyl joxy}
methyl)-1-methyl-1H-1,2,3~tnazol-4-
yi-3-(trifiuoromethy Dpyridin-2-
vijoxyevclohexane-1-~-carboxyvhic acid

Example 241

(18, 35)-3-((6-(5-(2-({{ Cy clobutylmethy D{methy Dearbamoy Doxy yethy -1 ~-methy - 1 H-

1,2,3-triazol-4-v1)-2-methylpyridin-3-yhoxy ey clohexane- 1-carboxvlic acid
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241A. Methyi (78 35)-3-({6-{5-formyi-1-methvi-1H-1,2,3-triazol-4-v1}-2~-methylpvridin-

3~vDosv)cyclohexane-t-carboxylate

To astirred solution of methvl (1S, 353-3-((6-(5-thy droxymethv -1 -methyi-1H-
1,2,3-triazol-4-v}-2-methyipy ridin-3-yHoxy)eyclohexane-1-carboxylate (3.28 ¢, 9.10
mmaol) in CH2Cl (45,5 ml) were added NaHCOs5 (3.82 g, 45.5 mmol) and Dess-Martin
periodinane (4.63 g, 10.9 mmol} and the reaction mixture was stirred at ri for 1 h. The
white solid was filtered off through Celite® and rinsed with EtOAc¢. The combined
filtrates were washed with sat. ag. NaHCGOs, water, brine, dried over NazSQO4, filtered and
concentrated in vacuo. The crude product was chromatographed (120 g Redisep® Si0»
column; isocratic 60% EtOAc in Hex} to afford the title compound as a clear, colorless oil
(3.10 g, 95 %), LC-MS, [M+H]" = 359.1. 'H NMR (500 MHz, CDClz) & 10.96 (s, 1H),
8.00 (d. J=8.5 Hz, 1H), 7.24 (d, J=8.5 Hz, 1H). 4.77 - 4.72 (m, 1H), 4.36 (s, 3H), 3.70 (s,
3H), 2.87 - 2.80 (m, 1H), 2.51 (s. 3H), 2.20 - 2.08 (m, 1H), 2.02 - 1.91 (m, 3H), 1.80 -
1.59 (m, 4H).

241B Methyl (78, 38)-3-({Z-methyl-6-(1-methvi-5-vinvi-1H- 1,2, 3~triazol-4-y Dpyridin-3-

vlyoxyievclohexane-1-carboxylate

,,léo
X AN
| ~-N
N\\ D H
N—N

To a cooled (0°C) suspension of methylriphenylphosphonium bromide (3.77 g,

10.55 momol) 1 THF (70.3 mL) was added KOtBu (0.947 ¢, .44 mamol), and the reaction
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mixture was stirred at 0°C for 30 min. To this reaction mixture was added a solution of
Example 241 A (2.52 g, 7.03 mmol) in THF (10 mL}. The reaction was stirred at 0°C for
30 moin, then was allowed to warmi to rt. After 1 h at 11, the reaction was guenched with
sat. aq. NH4Cl, then was diluted with EtOAc. The aqueous layer was exiracted with
EtGAc (2 X 25 mL). The combined organic extracts were washed with brine, dried
(Nax804), and concentrated in vacuo. The crude product was chromatographed (220 ¢
Redisep® Si0 column; continuous gradient from 0-60% EtOAc in Hex) to afford the title
compound as a white gum (2.2 g, 88 %). LC-MS, [M+H]" =357.0. '"HNMR (500 MHz,
CDCl) 8 7.91 (d, J=8.5 Hz, 1H), 7.42 (dd, /~=18.3, 12.0 Hz, 1H), 7.20 {d, J=8.5 Hz, 1H),
593 - 588 (m, 1H), 5.70 - 5.66 (m. 1H). 4.71 (brs, 1H), 4.15 (s, 3H), 3.70 (s, 3H), 2.84
(it, J/=10.5, 3.9 Hz, 1H), 2.53 (s, 3H), 2.16 (br d, /=13.8 Hz, 1H), 2.02 - 1.87 {m, 3H),
1.87 - 171 (m, 1H), 1.71 - 1.54 (m, 3H).

241C Methyl (/8 353-3-((6-(5-(2-hvdroxyethy])- L-methy - 1H-1,2, 3-triazol-4-y1}-2-

methylpvridin-3-yoxyicyclohexane-1-carboxvlate

N o<
N
NS OH
N-N

To acooled {0 °C) solution of Example 2418 (1.45 g, 4.07 mwol} in THF (13.6
ml) was added dropwise 9-BBN (17.9 mL of a 0.5M solution in THF: 895 mmol). The
ice bath was then removed and the reaction was warmed t0 65 °C. After 4 h at 65 °C, the
reaction mixture was cooled to 0 °C and a solution of sodium perborate tetrahydrate (2.50
&, 16.3 mmol) in water (10 mL) was added. The reaction was then warmed to 1t and
stirred at rt for 18 h; water was then added. The aqueous laver was exiracted with EtOAc
(2 x 20 mL}. The combined organic extracts were washed with bring, dried (Mg804) and
concentrated in vacuo. The crude product was chromatographed (120 g Redisep® Si0»
column; continuous gradient from 0-100% EtOAc 10 Hex) to afford the title compound as
a colorless 0il (0.37 g, 24 %). LC-MS, [M+H]" = 375.1. 'H NMR (400 MHz, CDCl3) 8
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7.924d, /8.6 Hz, 1H), 730 - 7.25 (m, 1H), 6.71 - 6.42 {m, 1H), 474 - 4.68 (m, 1H), 4.06

- 3.98 (m, 5H), 3.70 (5, 3H), 3.26 (1d, J=3.6, 1.4 Hz, 2H), 2.83 {11, /103,39 Hz, 1H),

251 (s, 3H), 2,14 (dt, J=13.9, 43 Hz, 1H), 2.02 - 1.87 (m, 3H), 1.82 - 1.56 (m, 4H).
5 241D, Methyl (18, 35)-3-((Z-methyi-6-(1-methy{-5-(2-({((4~

nitrophenoxy jearbonyhoxy jethy~1H-1,2,3~tnazol-4-y Dpyvridin-3~vloxv)cy clohexane-1 -

carboxvlate

To asolution of Example 241C (370 mg, 0.988 mmol) and 4-nitrophenyl
10 chloroformate (299 mg, 1.48 mmol) in THF (3.9 mL) was added pynidine (0.24 mL, 2.96
mmol). The reaction muxture was stirred at vt for 3 h, then was concentrated in vacuo.
The crude product was chromatographed (120 g Redisep® SiQ:2 column; continuous
gradient from 0-100% EitQAc in Hex) to afford the ttle compound as a white solid (387

mg. 72.6 %). LO-MS, [M+H]" =540.1. TH NMR (500 MHz, CDC1) 5 8.30 (d, /=94

15 Hz, 2H), 803 (d, /=85 Hz, 1H), 7.34 (d, /=94 Hz, 2H). 7.24 (d, /=8.5 Hz, 1H) 475 -
4.69 {m, 3H), 4.14 (s, 3H), 3.72 (s, 3H), 3.66 (L, /=6.3 Hz, 2H}, 2.89 - 2.83 (m, 1H), 2.50
(s, 3H), 217 ¢br d, =14 0Hz, 1H), 2.04 - 1.89 {m, 3H), 187 - 172 (m, 1H), 1.70 - 1.59
{m, 3H).
Example 241

20 To asolution of Fxample 241D (11 mg, 0.020 mumol} and 1Pr2NEt (7.1 ¢, 0.041

mmol) in THF (1 mL) was added 1-cyclobulyl-N-methyhmethanamine (2.0 mg, 0.020
mmol). The reaction was stirred at 1t for 1 b Water (0.5 ml) was added, followed by aq.
LAOH H20 (0.05 mL of 3 2N solution, 0.10 mmol). The reaction was stirred at rt for 18 h,
then was acidified with 1N aq. HCl to pH ~4 and extracted with EtOAc (3 x S mL} The
25 combined organic extracts were washed with brine, dried (MgSQ4) and concentrated in

vacuo. The crude material was purified by preparative HPLC (Column: XBridge C18, 19
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x 200 mm, 5-pm particles; Mobile Phase A: 5:95 MeCN: water with 10 mM NHiOAc;
Mobile Phase B: 95:5 MeCN: water with 10 mM NH«QAc; continuous gradient: 15-55%
B over 25 mun, then a 4~-min hold at 100% B; Flow: 20 mL/min). Fractions containing
the desired product were combined and dried via centrifugal evaporation to afford the title
compound (5.7 mg, 587 %). LC-MS, [M+H]" =486.0. 'HNMR (500 MHz, DMSO-ds)
37.84 (brs. 1H). 7.48 (br d. J=8.5 Hz, 1H), 4.76 (brs. 1H). 4.30 (br s, 2H), 4.02 (s, 3H),
3.53 (brs. 2H). 3.21 - 3.11 (m, 1H), 3.03 - 2.93 (m, 1H). 2.71 (br s, 3H), 2.63 - 2.56 (m,
HH), 2.42 (s, 3H), 2.33 — 2.24 (m, 1H), 2.02 - 1.37 (m, 14H). hLPAT ICs0= 41 nM.

The following examples were prepared according io the synihetic scheme

described for Example 241,

Analviical & Biology Method

Example Structure & Name Daia
LC-MS, [M+H]" =460.2
-, JOH "H NMR (500 MHz, Example
0 I DMSO-ds) 5 7.83 (d. 241

X J=8.5 Hz, 1H), 7.47 (4,
N__~ J=8.5Hz, 1H), 4.78 (br s,
1H), 430 (brs, 2H), 4.03
AN

242 o | (s. 3H), 3.56- 3.46 (m,
N N 2H). 3.11 - 2.85 (m, 2H),
N—N ) . 2H),
\ Zf N 276 - 2.61 (m. 4H), 2.43

(18, 38)-3-{(2-Methyl-6-(1-methyl-5- | (s, 3H), 2.06 ~ 1.99 (m,
(2-((methyl(propyDearbamoyDoxy)- | HH), 1.92 - 1.74 {m, 3H),
ethyl)-1H-1,2,3-triazol-4-yypyridin-3- | 1.69 ~ 1.20 (m, 6H), 0.86
vhoxyYeyclohexane-1-carboxyvhe acid, | - 0.57 (m, 3H).
TFA salt hLPAT ICsp=319nM
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Example Structure & Name Aunalytical & Biology Method
Data

o’O"”H/OH LC-MS, [M+H]" = 486.0 Ef‘;;iple

Q o H NMR (500 MHz,

| DMSO-ds) 6 7.83 (d,

N A J=8.5 Hz. 1H), 7.46 (br
4, J=8.7 Hz, 1H), 4.73

23 N o) N/ (brs, 1H)., 4.32 (br ¢,

o N-N_ J=6.1 Hz, 2H), 4.23 -

o D 4.11 (m, 1H), 4.01 (s,
(15.38)-3-((6-(5-(2-(Cyclopentyl- | 210- 33 ) (brt, J=6.0 He,
(methyljcarbamoy hoxy)ethyly-1- | 2D 260 - 295 (m. 4F).

methyl 1H-1.2, 3-4riazol-deyly.2- | 242 {5 3H). 1.99-1.22
m ethvl@wi din-3-yhoxy ey clohexane- (m, [GH).
DCIYIPY AU YR JOXY JCY SLONERANC™ | 1 PAT ICs0= 72 nM.
I-carboxvlic acid
LC-MS, [M+H]" = 508.0
H NMR (500 MHz, Example
v, ~OH DMSG-dey 8 7.82 (br d, 241
0 i J=82 Hz, 1H), 7.48 (br
N 0 d, J=4.9 Hz, 1H), 7.36 -
No 7.24 (m, 3H), 7.15 (br d,
» //@ J=52 Hz, 1H). 7.04 (br 5.
“ N o 1H). 4.74 (brs, 1H), 4.43
NN YN - 4.30 (m, 3H), 4.17 (brs,
\ 43 1H), 4.05 - 3.92 (m, 3H),
(18, 383-3-((6-(5-(2-({Benzyl(methyD)- | 3.56 - 3.49 (m, 2H), 2.71
carbamoyoxy Jethyl-1-methyi-1H- | (s, 3H), 2.60 - 2.54 (m,
1.2.3-triazol-4-y1i-2-methyipyridin-3- | 1H), 2.44 ~2.36 (m, 3H),
yhoxy)eyclohexane-1-carboxylic acid | 1.98 - 1.48 (m. 8H).
hLPAIT ICs0= 54 nM.
,O OH LO-MS, [M+H]" = 4742 | Example
0 i 'H NMR (500 MHz, 241
N o DMSO-de) & 7.83 (br d.
N~ J=8.5 Hz, 1H), 7.46 (br
d. J=8.6 Hz, 1H), 4.75
245 N o / (brs, 1H), 431 (brs,

(18, 38)-3-((6-(5-(2-((Isobutyl-
{methvi)carbamoyoxy ethyl-1-
methyi-1H-1,2,3-trazol-4-v1)-2-
methylpyridin-3-yhoxy jeyclohexane-
t-carboxvlic acid

2H), 4.02 (5, 3H), 3.56 -
347 (m, 2H}, 2.93 - 2.55
{m, 7H), 2.43 (s, 3H),
2.04 - 1.48 (m, 8H), 0.71
{br d, /=10.8 Hz, 6H).
hLPAT ICs0= 69 nM.
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(18, 35)-3~-((6-(5-(2-(({Cvyclobutyl-
methyijcarbamoyvioxy jethyly-1-
methvi-1H-1,2 3-tnazol-4-y1)-2-

methylpyridin-3-vhoxy yeyelohexane-
1-carboxylic acid, TFA salt

(m, 2H), 2.71 - 2.63 {m,
2H}, 2.35 (brs, 3H), 2.09
- 1.45 {m, 14H).

hEPAT ICs0= 144 nM.

Example Structure & Name Aunalytical & Biology Method
Data
/O, o LC-MS, [M+H]* =458.3 | oo
0 “l IH NMR (500 MHz, 241
N 0 DMSO-ds) 6 7.84 (br s,
| 1H), 7.45 (br d, J=8.6
N # Hy, 1H), 4.75 (br s, 1H),
a6 N 431 (1, J=6.1 Hz, 2H),
- N o} NO 4.03 (s, 3H). 3.51 (br t,
N—N\ 7]/ J=6.0 Hz, 2H), 3.21 -
0 2.62 (m, SH), 2.42 (brs,
{(18,35)-3-{(2-Methyl-6-(1-methyl-5- 3H), 2.08 - 1.95 (m, 1H),
2~{{pyrrolidine-1-carbonyhoxy - 101 - 174 (m 3H)‘ 172
ethyl)-1H-1,2 3-triazol-4-yDpyridin-3- | | 5 (m SH)’, ’
yhoxyjeyclohexane-1-carboxylic acid. | 1f pat 1Cs0= 210 nM.
TFA salt
,O OH LC-MS, [MFH]' =472.1 | gxample
o i 'H NMR (500 MHz, 241
N o DMSO-ds) & 7.83 (d,
o P J=8.5 Hz, 1H), 7.44 (d,
J=8.6 Hz, 1H), 4.75 (br s,
, PH), 4.31 (brt, J=6.2 Hz,
247 i“%ﬁ_\m 077’5\5/ 2H). 4.02 (s, 3H), 3.52
\ 4 E {(bri, =57 Hz, 2H). 3.24
~3.15 (m, 1H), 2.68 -

(/8. 38)-3-((6-(3-(2- 2.56 {m, 4H), 2.43 (s,
({(Cyelobutyl(methylcarbamoyboxy)e | 31 2.08 - 1.38 (m,
thyl)-1-methyl-1H-1,2 3-tnazol-4-y b~ | 1451).

Z-methylpyridin-3-yhoxy)eyelo- | hLPAT ICs0= 41 nM.
hexane-1-carboxylic acid, TFA salt

,O., OH - I | Example

0 ‘0 LC-MS, [M+H]" =472.1 241

N 0 {H NMR (500 MHz,

| DMSO-ds) 5 7.49 (br s.
N & TH), 7.01 (brs, 1H), 4.75
{(brs, 1H}, 429 (brs,
248 N o H 2H), 4.02 (s, 3H), 3.54 -
N-N_ ;]7’ \/Q 324 (m, 7H), 3.00 - 2.94
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Example 249

(18,35)-3-({6-{5-(3-{(Benzyl(methyl)carbamoyyoxy ypropyl - 1-methyi- 1H-1,2, 3-triazol -4~

yi}-Z-methvlpyridin-3-yDoxy ey clohexane-1-carboxylic acid

O/O"’/,I/OH

l

N 0]

I
N .~

N 0

N-N oA
\

o~

5 249A (2-{Benzyloxy jethyliriphenylphosphonium bromide

L onn
SO

Benzyl Z-bromoethyi ether (0.78 mL, 4.96 mimol} was added to a solution of PhsP
(1 g, 3.81 mmol} m toluene (7.63 mL) and the reaction was stirred at 105 °C for 18 h, then
was cooled to rt. Diethyl ether (50 ml) was added, and the mixture was stirred for 15 nun
10 at rt; the precipitated product was collected by filtration, rinsed with ether and air-dried to
afford the title product (1.46 g, 80 %) as a white solid. LC-MS, [M]" =397.1. 'H NMR
(500 MHz, CDCl) § 7.87 - 7.73 (o, 9H), 7.63 (1d, J=7.8, 3.3 Hz, 6H), 7.27 - 7.19 (m, 3H),
6.92 (d, J=6.6 Hz, 2H), 4.36 (dt, /=11.7. 5.7 Hz, 2H), 4.27 (s, 2H), 4.11 - .01 (m, 2H).

[
W

249B. Methyl (15,35)-3-((6-(5-(3~(benzyloxy jprop-1-en-1-vi}- 1-methyi-1H-1,2 3-triazol-

4-v1}-2~-methylpyridin-3-yvlyosy)cyclohesane-1-carboxylate
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R ~
N
NN
N_N OBn
\

In a sealed tube was placed Example 249A (0.116 g, 0.243 mmol), Example 241A
{0.058 g, 0.162 mmol}, KoCOs (0.067 g, 0.485 mmol), and THF (1.6 mL). The reaction
was stirred at 115 °C for 2 h, then was cooled to rt. The mixture was diluted with EtQAc,
washed with brine, dried {(MgS8Q04}, and concentrated i vacuo. The crude product was
chromatographed (12 g Redisep® SiQ2 column, eluting with 0-100% EtOAc in Hex) to

afford the title compound as a yvellow solid {35 mg, 45 %) as a mixture of cis/frans isomers.

249C Methyl (15,38)-3-((6-(5-(3~(benzyloxy)propyD)-1-methyl-1H-1,2, 3-triazol-4-v1)-2-

methyl pyridine-3-yhoxy jeyclohexane- 1 ~carboxylate.

R ~
| N
N
N=N OBn

To asolution of Example 249B (35 mg, 0.073 nwnol) in MeOH (20 mL) under Ar
was added 20% Pd{OH) on carbon (10.31 mg. 0.015 mamol) and ammonium formate (93
mg, 1.47 nmumol). The reaction mixture was stirred in a sealed tube at 65 °C for 18 h, then
was cooled to rt. The reaction was filtered through a pad of Celite®, nnsed with MeOH,
and the filirate was concenirated in vacuo. The crude material was purified by preparative
HPLC using the following conditions: Column: Sunfire Prep C18 OBD Sum 30 x 100mm;
Mobile Phase A: 10:90 MeCN: water with 0.1% TFA: Mohile Phase B: 90:10 MaCN: water

with 0.1% TFA; Gradient: 20-100% B over 12 mun; Flow: 40 mL/min.  Fractions
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containing the desired product were combined and dried via centrifugal evaporation {o

afford the title compound (40 mg, 92 %} as aveliow solid. LC-MS, [M+H]" = 4793,

249D, Methyl  (158,35)-3-((6-(5-(3-hy droxypropy - 1-methyl-1H-1,2,3-trazol-4-v1)-2-

methyl-pyridin-3-vljoxy)cyclohexane-1-carboxylate.

To a solution of Example 249C (40 mg, 0.067 myvol} in EtOH (2 ml) and AcOH
(1 mbL) was added 10% Pd/C (7.2 mg, 6.8 umol), and H> gas was bubbled through the
reaction mixture for a few minutes; the reaction was then stirred under Hz-balloon for 72
h. The reaction mixture was filtered through a pad of Celite®, rinsed with MeOH, and the
combined filtrate/tinses were concentrated in vacuo. The crude material was purified by
preparative HPLC using the foliowing conditions: Column: Sunfire Prep {18 OBD 5u 30
x 100mm; Mobile Phase A: 10:90 MeCN: water with 0.1% TFA; Mobile Phase B; 90:10
MeCUN: water with 0.1% TFA; Gradient: 20-100% B over 12 pun; Flow: 40 mi/min
Fractions containing the desired product were combined and dried via cenirifugal
evaporation to afford the title compound 246D (23 mg, 68 %) as a colorless solid. LC-MS,
(MAH =389.2. TH NMR (500 MHz, CD:OD) § 8.10 - 7.98 {m, 2H), 5.02 - 4.96 (rn, 1H),
415 (s. 3H), 3.71 (s, 3H), 3.62 (br t, J=5.6 Hz, 2H), 3.18 (br t, J=7.2 Hz, 2H), 2.91 - 2.83
(m, 1H), 2.71 (s, 3H), 2.20 - 2.10 {m, 1H), 2.07 - 1.90 {m, 5H), 1.85 - 1.65 (m, 4H).

249E  Methyl{15 35)-3-{{2-methvi-6-{1-methyl-5-(3-{{{4-
nitrophenoxy jcarbonyhoxyipropyl)- 1H-1,2.3-triazol-4-ypynidin-3-yDoxy Jey clohexane-

I-carboxylate
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X 0 NO

N‘&—N\ o—l(o 2
To a solution of Example 240D (21 mg, 0.042 mwol) and 4-mirophenyl
chloroformate (12.6 mg, 0.063 mmol) m THF (I ml) was added pyndine (10 ul, 0.13
nmmol}. The reaction was stirred at 1t for 18 h, then was concenirated in vacuo. The crude
product was chromatographed (4 g Redisep® 8102 column, eluting with 0-100% EtQAc in

Hex) to afford the title compound (10 mg, 43 %) as a white solid. LC-MS, [M+H]" = 5542,

Exanmple 249

To a solution of Example 249E (10 mg, 0.018 mmol) and DIEA (6.31 ul, 0.036
mmol) in THF (1 mbL)} was added N-methyi-1-phenvimethanamine (2.2 mg, 0.018 mmol).
After 1 h, water (0.5 mL) was added, followed by ag. LiOH (0.070 mL of g 2M solution,

0.139 mmoh)

The reaction muxture was stirred at t for I8 h, after which the pH was
adjusted with IN ag. HCl to ~4 and the mixiure was extracted with EtOAc (3x). The
combined organic extracis were washed with brine, dried (MgS80:} and concenirated in
vacuo. The crude material was purified by preparative HPLC using the following
conditions: Column: Sunfire Prep C18 OBD 35u 30 x 100mm; Mobile Phase A: 10:90
MeCUN: water with 0.1% TFA; Mobile Phase B: 90:10 MeCN: water with ¢.1% TFA;
Gradient: 20-100% B over 12 min; Flow: 40 mL/min. Fractions containing the desired
product were combined and drnied via centrifugal evaporation, then re-purified by
preparative HPLC using the following conditions: Column: Sunfire Prep C18 OBD 5u 30
x 100mm; Mobile Phase A 10:90 MeOH: water with 0.1% TFA; Mobile Phase B; 90:10
MeOH: water with (.1% TFA; Gradient: 20-100% 8B over 12 pun; Flow: 40 mi/min
Fractions containing the desired product were combined and dried via cenirifugal
evaporation to afford the title compound (2.1 mg, 18 %) as a white solid. LC-MS, [M+H]"
=522.3 "HNMR (400 MHz, 60°C, CD:0D) 8 7.65 (br d, /=8 4 Hz, 1H), 7.32 (br d, /=8 8
Hz, 1H), 7.23 - 7.05 (m, SH), 4.69 - 4.61 (m, 1H), 4.30 (s. 2H). 4.09 (1. /=5.6 Hz, 2H), 3.90
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(brs, 3H), 3.16 - 3.08 (m, 2H). 2.75 - 2.63 (m, 4H), 2.39 (s, 3H), 2.04 - 1.89 (m, 3H), 1.89
- 1.75 (m, 3H), 1.72 - 1.49 (m, 4H). hLPA1 ICse= 122 nM.

Svuthesis of amine intermediate for the preparation of Example 250:

Intermediate 5. N-methvl-2-propoxyethan-1-amine

H

Intermediate SA. N-benzyl-N-methvi-2-propoxvethan-1-amine

©/\N/\/O\/\
|

To a solution of 2-(benzyi{methyhaminojethan-1-ol (I ml., 6.15 mamol) 1o dry
DMEF (5 mL) was added 60% NaH in nuneral oil {0.369 ¢, 923 mmol) at 0 °C. After |
h, 1-chioropropane (¢.813 mL, 9.23 mmol} was added. The reaction mixture was stirred
overnight at 11, then was quenched with ice water and extracted with EtQGAc. The organic
phase was washed with water and brine, dried (Na2804) and concentrated in vacuo. The
crude oily product was chromatographed (24 g 810, elution with EtOA¢/ Hexane
{continuous gradient from 0% to 100% over 10 min}) to give the free amine as an oil.
This ol was treated with 2.0 M HCl in ether to give N-benzyl-N-methyl-2-
propoxyethan-1-amine HCl salt (1.2 g, 4.92 mumol, 80 % vield) as a clear oil. 'H NMR
(400 MHz, CDC3) 6 7.67 - 7.6 (m, 2H), 7.47 - 7.43 (m, 3H), 4.34 - 4.20 (m, 2H), 4.04 -
3.93 {m, 2HD), 3.46 (4, J=6.6 Hz, 2H), 3.34 - 3.27 (m, 1H), 3.14 - 3.06 (m, 1H), 2.74 (d,

J=5.1 Hz, 3H), 1.65 - 1.59 (m. 2H). 0.93 (1, J=7.4 Hz, 3H)

Intermediate 5

A mixture of Infermediate SA (1.2 g, 4.92 mmol) and 20% PHOH)2-C (0346 g,
2.461 mmol} in EtOH (5 mL} was stirred at 60 °C under 1 atmosphere H» for 2 b, then
was filtered and concentrated in vacuo to provide the title intermediate as the HCI salt

(0.72 g, 4.69 mmol, 95 % yield) as a white solid. "H NMR (500 MHz, CDCl3) 6 9.41 (br
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s, 2H), 3.81 (1, J=4.8 Hz, 2H). 3.44 (L, J=6.6 Hz, 2H), 3.24 - 3.11 (m, 2H), 2.77 (br t,

J=5.0 Hz, 3H), 1.60 (sxt. J=7.1 Hz, 2H), 0.90 (1, /=7.4 Hz, 3H).

Synthesis of amine intermediate 6 for Examples 254 & 255:

Intermediate 6. 2-fluoro-N-methylbutan-1-amine

F

Intermediate 6A. 1-(benzyl{methyDammobutan-2-ol

ORD%

A solution of N-muethyl-1-phenvimethanamine (6.09 ml., 46.4 ramol) and 1,2-
epoxybutane (1.0 mbL, 11.6 romol} in EtOH (50 mL) was stirred under reflux for 8 h,
then was cooled to it and concentrated in vacuo. The crude residue was
chromatographed (80 g S102; ehution with MeOH/DCM {continuous gradient from 0% to
10% over 20 nun) to give the tile compound (300 mg, 2.59 mamol, 22.3 % vield) as a
clear oil. *H NMR (500 MHz, CDCE)Y 8 7.35 - 7.24 (m, 5H), 3.72 - 3.41 (m, 4H), 2.42 -
2.32 (m, 2HD), 2.23 (s, 3H), 1.50 - 1.36 (m, 2H), 0.97 (1. J=7.6 Hz, 3H); [M + H| " = 194.3

Intermediate 6B. N-benzyl-2-fluoro-N-methylbutan-1~amine

oy,

DAST (0.697 mL in THF_ 528 mmol) was added to a solution of Intermediate
G6A (0.51 g, 2.64 mmol} in BUM (3 mL) at -78 °C and the reaction was stirred for 5h at -
78 °C and for 18 b at rt. Volatiles were concentrated in vacuo and the residue was
carefully quenched with water (2 mL). The aqueous solution contaming product was
purified by prepHPLC (Sunfire C18 30 x 100 mm-regenerated column; detection at 220

nm; flow rate = 40 mL/min; continuous gradient from 0% B to 100% B over 10 min + 2
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min hold time at 100% B, where A = 90:10:0.1 HoO:MeCNTFA and B = 90:10:0.1
MeCN:H20:TFA) and appropriate fractions were concentrated o obtain an oil. The
residue was treated with 2.0 M HCl in ether (3.61 mL, 7.22 mmol) to give the HCl salt
of the title compound (0.22 g, 1.127 mmol. 42.7 % vield) as a clear oil. '"H NMR (500
MHz, CD:0OD)} § 7.54 (s, 5H), 5.12 - 4.91 (m, 1H), 4.68 - 4.22 (m, 2H), 3.56 - 3.41 (m,
2H), 3.01 - 2.83 {my, 3H), 1.84 - 1.60 (m, 2H}, 1.06 (g, /=7.7 Hz, 3H); "F NMR (471
MHz, METHANOL-d4) § -186.78 (5), -188.25(s); [M + H} ' = 196.3

Wh

Intermediate 6.

10 A moixture of Intermediate 6B (0.22 g, .95 ramol) and 20% PA(OHR-C (0.067 g.
0.475 mumol) in BtOH (5 mL) was stirred at 60 *C under 1 atmosphere of Ha for 2h. The
mixfure was filtered and concentrated in vacuo to provide the title compound as the HCI
salt (0.099 g, 9.41 mmol, 99 % yield} as a white solid. TH NMR (400 MHz, CDCl3) 8
10.06 - 9.40 (m, ZH). 5.34 - 4.94 (m, 1H), 3.38 - 3.02 (m, 2H), 2.81 (brs, 3H), 1.75 (br

15 4, J/=1.5Hz 2H). 1.04 (br t, J=6.2 Hz, 3H); ¥F NMR (377 MHz, CD(l3) & -185.22 (br
g, F}.

Intermediate 7. 4-fluoro-N-methylpentan-1-amine {for the synthesis of Example 256)

20 F

7A. N-benzyl-4-hydroxy-N-methylpentanamide

N-methyl-1-phenylmethanamine {5.78 mL., 44.9 nuvol) was added to a mixture
of 5-methyl dihydrofuran-2(3H}-one (1.426 mL, 14.98 mmol} and toluene {20 mL}, and
NaOMe solution (sodium (1.033 g, 44.9 mmol) added to MeOH (135 mL)) was added
dropwise at 20 to 30°C, followed by stirring for 18 h at rt. The reaction was quenched by

30  addition of ice water (20 mL) and HOAc {3.43 mL, 60 mmol} was added dropwise. The
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aqueous layer was extracied with EtOAc (2 X 20 mL). The combined organic extracts
were washed with waler and concentrated in vacuo. The crude oily product was
chromatographed (40 g Si02; elution with EtOAc¢/Hexane (continuous gradient from 0%
1o 100% over 10 min}) to give the title compound (1.5 g, 6. 78 mmol, 452 % vield) as a
clear oil. 'H NMR (400 MHz, , CDCl3) 8 7.41 - 7.13 (m, 5H). 4.63 - 4.33 (m, 2H), 3.85
(dddd, ./=14.0, 80,62, 42 Hz 1H), 3.02 (dd, /=7 4,45 Hz, 1H), 298 - 291 {m, 3H),
2.66 - 2.45 (m. 2H). 1.97 - 1.70 (m, 2H), 1.21 (dd, /=17.6, 6.4 Hz. 3H) ), [M + H| ' =
222.2.

Wh

10 7B. 5«{(benzyi(methyDamino)pentan-2-~ol

©ﬁh|,/\/\cg

Intermediate TA (1.5 g, 674 mmol) was added to a suspension of LAH (4.07 mL
ofa 2.0 M solution in THF; 8.13 mmol) in THF (53¢ mL}. The mixture was heated at

[
W

reflux for 18 h, then was cooled to 0° C. Brine (~1 mL) was carefully added until no
more gas was generated. The solids were filtered off, and the filirate was concentrated in
vacuo. The crude residue was chromatographed (12 g Si0z; elution with MeOQOH/DCM
(continuous gradient from 0% to 10% over 20 min) to give the title compound (1.35 g,

20 6.51 munol, 96 % vield) as a clear oil. TH NMR (500 Mz, CDClz) 8 7.40 - 7.25 (m, SH),
3.84 - 3.73 (m, 1H), 3.56 (q, J=12.7 Hz, 2H), 2.59 - 2.51 {m, 1H), 2.49 - 2.39 (m, 1H),
2.18 (s, 3H), 1.82 - 1.67 (m, 3H), 1.50 - 1.40 (m, 1H), 1.22 (d. J=6.3 Hz, 3H); [M + H]*
= 208.3.

[\
(9

7C. N-benzy!l-4-fluoro-N-methylpentan-1-amine

DAST (1.03 mL m THF, 7.81 mmol} was added {0 a sclution of Intermediate 7B
30 (0.81 g, 3.91 amol) in DCM (3 mL) at -78 °C and the reaction was stirred for Sh at-78
°C and for I8 b at 1t. The reaction was concentrated in vacuo and carefully quenched
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with water (Z mL). The aqueous solution was purified by preparative HPLC (Sunfire
C18 30 x 100 mam-regenerated column; detection at 220 nmy; flow rate = 40 ml/min;
continuous gradient from 0% B to 100% B over 10 man + 2 min hold time at 100% B,
where A =90:10:0.1 HoO:MeCN:TFA and B = 90:10:0.1 MeCN:H»OG:TFA) and
appropriate fractions were concentrated to give an oil. The residue was treated with 2.0
M HCHin ether (3.61 mb, 7.22 mmol) to give the title compound as the HC  salt {(0.12 g,
0.488 mmol. 12.50 % vield) as a clear oil. 'H NMR (400 MHz CDCI3} 8 12.21 (brs,
HH), 7.62 (br s, 2HD), 7.50 - 7.41 (m, 3H), 4.80 - 4.55 ¢m, 1H), 4.32 - 4.15 (m, 2H), 3.23 -
283 {m, 2H}, 281 -2.64 (m, 3H), 221 - 194 {m, 2H}3, 1.78 - 155 (m, 2H), 1,40 - 1.27
(m, 3H);, °F NMR (377 MHz, CDC13) 5-173.65 (d, J=38.9 Hz, F). [M + H| ' =210.2

Intermediate 7

A mixture of Intermediate 7C {0.12 g, 0.488 mmiol) and 20% PAOHR-C (0.034 g,
.24 mmol} in BtOH (5 mL) was stirred at 60 °C under | atmosphere Ha for 2 h. The
reaction was filtered and concentrated iz vacuo to provide the title compound as the HC1
salt {0.05 g, 0.321 mmol, 65.8 % vield} as a white solid. 'H NMR {500 MHz, CDCl3) 8
951 (brs, ZH), 4.83 - 4.62 (m, 1H). 3.01 (brs, 2H), 2.70 (brs, 3H), 2.13 - 1.94 {m, 2H).
1.81-1.65 (m, 2H), 1.41 - 1.29 (m, 3H); IF NMR (471 MHz; CDCls) § -173.53 (s, 1F).
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Example Structure & Name Analviical & Biology Dala | Method
Q LOCMS; (M + H] " =490.3;
» 'H NMR (500 MHz, Example
o) CO,H N , .
DMSO-ds) & 7.85 (br s, 1
7 1H), 7.47 (d. J=8.6 Hz,
N 1H), 5.66 (br s, 2FD), 4.77
j\ J (brs, 1H), 4.10 (s, 3H),
250 NN S ™0 2.83 (brs, 3H), 2.71 - 2.61
N—N | (m, TH), 2.43 (s, 3H). 2.08
(18,38)-3-((2-methyl-6-( | -methyl-5- | ~ 1-98 (m, 1), L.OL-1.76
{({methy1{2- (m, 3}})’, 172~ 1)4 (m
propoxyethybcarbamoyoxy ymethyl 6H). 0.79 (br 5. 3H). 6
}-1H-1,2,3-triazol-4-vDpyridin-3- protons are in water
yhoxy)eyclohexane-1-carboxylic | SUPPTESsion area
acid LPA1 ICso = 314 nM
LOCMS; [M + H} * = 458.1;
Q IH NMR (500 MHz, Example
o oo CDCL3) 8 8.64 (d, J=2.5 3
Hz, 1H), 8.24 (d. J=8.8 Hz,
Z | 1H), 7.89 - 7.79 (m, 1),
NN o V/ 5.54 (s, 2H), 4.84 (br s,
_Z 1H), 4.23 (brs, 3H), 3.23 -
251 N YN0 N7 3.15 (m. 1H). 3.14 - 2.98
NN | {m, 1H), 2.94 (br s, 4H),
(18,38)-3-((6~(1-methyl-5- 219-2.01(m, ZH), 1.98 -
(({methyl(((1R,2R)-2- 1.75¢(m, 5H}, 1.73 - 1.61
methyleyclopropylmethyDearbamo | (m, EH), 1.03 (brs, 3H),
yhoxyymethy}-1H-1,2,3-triazol-4- | 0.70 - 0.51 {(m, ZH), 0.42 -
vhpyridin-3-yhoxyeyelohexane-1- | 0.22 (m, 2H)
carboxylic acid EPATICse =27 oM
LCMS; [M + H] " =458.1;
Q H NMR (500 MHz, Example
o “/coH CDCLy S 864 4(d, J=1.9 3
P Hz, [H), 8.23 (d, J=8.8 Hz,
N ) o 1H), 7.82 (br d, J=8.0 Hz,
0 Y 1H), 5.54 (s, 2H), 4.84 (br
252 NS oy s, 1H), 4.23 (brs, 3H), 3.24
N—N_ I -3.14 (m, 1H). 3.14 - 2.97

(18,38)-3-({6-(1-methyi-5-
{{methyI(({(15,25)-2-
methyicyclopropyDmethylicarbamo
yvhoxyymethyl}-1H-1.2, 3-triazol-4~
yhpyridin-3-viyoxy cvclohexane-1-
carboxvlic acid

{m, iH), 2.93 (br s, 4H),
2.19-2.00(m. 2H). 1.98 -
1.61 {m, 6H}, 1.02 {brs,
3H), 0.69 - 0.50 (m, 2H),
0.42-020(m, ZH)

LPAT ICs0=29nM
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Example Structure & Name Analviical & Biology Dala | Method
LOCMS; (M +H] " =478.1;
Q'/ H NMR (500 MHz, Example
0 ’coH DMSO-de} & 7.84 (br d. §
= J=8.5Hz 1H), 747 (br d.
N | J=8.6 Hz, 1H), 5.67 (brs,
0 4, 4.77 (brs, 2H), 4.10
553 PN O)LN (s, 4H), 2.86 {brs, 2H),
- N |ﬁ(p 265 (brt. J=10.1 Hz, 1H),
242 (s, 3H), 208 - 1.99
{(18,38)-3-((6-(5-(({(2-fluoro-2- | (m, 1H), 1.91 - 1.75 (m,
methylpropyi¥methyljcarbamovijox 3H), 1.73 - 1.44 (m, 4H),
vimethyD-1-methyi-1H-1,2,3- 1.37 - 0.97 {(m, 6H)
triazol-4-yD)-2-methylpynidin-3- | 3 protons are in water
yhoxy) cyclobexane-1-carborylic | suppression area
acid LPATICs0 =134 nM
LCMS: [M + H| ' =479.1;
TH NMR (500 MHz,
Q DMSO-de) § 8.59 (s, 1H),
o “coH 571 -548 (m, 2H), 5.39
\}N (brs, 1H), 473 -4.21 (m,
N | 1H), 4.11 (5, 3H), 3.57 -
jiA j\ 3.19 (m, 2H), 2.90 - 2.74
< NT SN0 N {m, 3H), 2.64 (brt, =111
254 NN l/\f\ Hz, 1H), 2.45 (s, 3H). 2.19
(18.38)-3-((5-(5-(({((2~ -2.04 {m, 1H}, 1.96 - 1.72
fluorobuty(methyDearbamovijoxy) (m{ 3?& L70- 124 (m,
methyi)-1-methyl-1H-1,2 3-triazol- 60}-{), 0.97 - 0.60 (m, 3H),;
4oyl)-3-methylpyrazin-2- F NMR (471 MHz,
yDoxy)cvelohexane-1-carboxyvlic | PMSO-ds} & -73.42 (br s,
acid; mixture of diastereomers TFA), -185.33 (brd,
J=97.1 Hz, F)
LPAT ICse = 132 nM
LCMS: [M + H| " =478 2;
Q H NMR (500 MHz, Example
o) “/co,H DMSO-de) & 7.85 (brs, i
P 1H), 7.47 (br d, J=8.2 Hz,
N ) 1, 5.76 - 5.51 (m, 2H),
j\ 477 (brs, 1H), 4.69 - 4.20
. NN (m, THD), 4.09 (s, 3H), 3.60
235 N-N I/\(\ -3.20 (m, 2H), 2.94 - 2.73

F
{18,38)-3-((6-(5-({{{2-
fluorobuty D{methyDcarbamoyloxy)
methyli-1-methyl-1H-1,2 3-triazol-
4-vi)-2-methylpyndin-3-
vijoxy)cyclohexane-1-carboxylic
acid; nuxture of diastereomers

{m, 3H), 2.62 (brs, 1H),
2.40 (br s, 3H), 2.07 - 1.19
{m, 10H), .98 - 0.55 (m,
3H); YF NMR (471 MHz,
DMSO-ds)  -73.54 (s,
TFA), -185.49 (s)

LPAY ICs0 =57 nM
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Example

Structure & Name

Analvtical & Biology Dala

Method

{18.38)-3-((6~(5-{({(4-

fluoropentyly(methyiicarbamoyijoxy

ymethyD-1-methy-1H-1.2 3-inazol-

LOCMS; (M +H] " =4923;
'H NMR (500 MHz,
DMSO-ds) & 7.83 (br d,
J=8.5 Hz, 1H), 7.45 {br 4,
J=8.5Hz, 1H), 5.62 (br d,
J=13.7 Hz, 2H), 4.85 - 4.29
{m, 2H), 4.08 (s, 3H), 3.25
-3.03 (m, 2H). 2.83 - 2.68
{m, 38), 2.62 (brt, J=10.2
Hz, 1H), 2.40 (s, 3H), 1.99
{br d. J=13.7 Hz, 1H), 1.90
- 0.97 {m, 11H), 0.84 (br ¢,
J=7.2 Hz, 3H): "F NMR

Example
i

(471 MHz, DMSO-de) 5 -
73.75 (s, TFA), -170.59 (br
d, J=65.9 Hz, F)
LPALICso=17nM

4-y13-2-methyipynidin-3-
vhoxyjcyclohexane-1-carboxylic
acid

Example 257
(18,35)-3-((2~-methyl-6-(1-methy -5 -(((methy (U R, 2R }- 2-methylcy clopropy Dimethy 1

carbamoyDoxyymethyD-1H-1,2, 3-triazol-4-vDpyndin-3-yoxyjevclohexane-1 -

O'O”’COZH
z
| V’
o =
2

carboxylic acid

N

N N0 N
N—N |
\

257A. (E}N-benzylbut-2-enamide

(o]

/VLu/\@
EDC (36.7 g, 192 mmol} was added portionwise to a solution of crotonic acid
(15.0 g, 174 mimol), benzyl amune (21.0 mbL, 192 mmol) and DIPEA (33.5 ml, 192
ol in DCM (300 mL). The reaction mixture was stirred overnight and then poured
onto 10% ag. KHSGs (250 mlL) and extracted with FtOAc {100 mL}. The organic layer
was washed once again with 10% ag. KHS0: followed by brine (150 mL}, dried (NazS04)
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and concentraied in vacuo to give the title compound as a white solid (25 g, 143 mmol, 82
% vield). [M + H] " = 176.2; 'H NMR (500 MHz, CDCl3) 3 7.40 - 7.20 (m. 5H). 6.98 -
6.82 (m, 1H), 5.84 (brdd, J=15.1. 1.7 Hz, 2H), 4.52 (d, J=5.8 Hz, 2H), 1.87 (dd. J=6.9.
1.7 Hz, 3H)

2578. N-benzyi-2-methylcyclopropanecarboxamide
0

SRR

In an Erlenmeyver flask containing Et20 (50 mb) and aq. 40% KOH (5 mL) was
added N-methy!-N'-nitro-N-nitrosoguanidine (504 mg, 3.42 mimol} portionwise (with
vigorous stirring} over 15 min at ¢ °C. Upon complete addition, stirring was stopped and
the aqueous layer was separated. The ether layer was dried with KOH pellets and allowed
to stand for 5 min, then decanted mnto a third flask with KOH pellets and then poured onto
a THF solution {2 mL} containing Example 257A (300 mg, 1.712 mmol}. Pd{OAc) (3.84
mg, 0.017 mmol) was subsequently added and the reaction allowed to warm {o 1t and
stirred for 1 h at rt. The reaction was concentrated in vacuo, and the crude oil was
chromatographed (12 g Si02; elution with Et0Ac/Hexane (continuous gradient from 0%
10 50% over 20 min) to give the title compound (310 mg, 1.61 mmol, 94 Yo vieldias a
white solid. [M + H] " = 190.2; 'H NMR (400 MHz, CDCl2) § 7.37 - 7.26 (m, SH), 5.82
(brs, 1H), 444 (dd, J=5.6, 23 Hz, 2H), 1.46 - 1.32 (m, 1H). 1.22 - 1.15 (m, 1H), 1.12 -
1.03 (m, 4H), 0.57 (ddd, }7.9, 6.2, 3.7 Hz, 1H)

257C (1R,2R)-N-benzyl-2-methylcyclopropane- 1 ~carboxamide and 257D (15,25)-N-

benzyl-2-methvicyclopropane-1-carboxamide

(1R,2R) (18,28)

Example 257B {2.0 g, 10.6 mmol) was separated by chiral preparative HPLC

(Instrument: Berger MG 1T ({CTR-L409-PSFC), Column: Chiralpak 1D, 21 x 250 mm, 5
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micron, Mobile Phase: 15% IPA / 85% CQO2, Flow Conditions: 45 mi/min, 15¢ Bar,
40°C, Detector Wavelength: 220 nm, Injection Details: 4.25 mL of an ~200 mg/mL n
IPA) to give Example 257C (0.9 g, 4.76 mmol, 45.0 % vield, 99.0% ee¢) and Exarople
2570 (0.9 g, 4.76 mmol, 45.0 % yield, 99.0% eg) as white solids. The absolute
stereochermstry of these two isomers was previously determined in the literature

reference Bioorg. Med. Chem. Lett. 2007, 17, 1788,

257E. N-benzyl-1-((1R,2R})-2-methyicyclopropylimethanamine,

oy

(1R,2R)

To a solution of Example 237C (.90 g, 4.76 mmol) in THF (50 mL) was added
BH3 THF (23 8 mi of a 1M solution in THF, 23 € mmol) dropwise. Upon completion of
the addition {10 nun}, the mixture was heated at reflux for 5 h, then cooled to rt and
quenched via successive addition of MeOH (2 mL) and 1N aq. HCI dropwise {10 mL).
The resulting solution was sturred at 50 °C for 1 b and then partitioned between water and
Ft:0 (30 mL each). The aqueous layer was neutralized with 7N aq. KOH and extracted
with DCM (3 x 10 mL). The organic layers were dried (Naz504) and concentrated in
vacto. The oily product was diluted with EtOAc and treated with HCI gas. The resulting
solids were filtered, washed with hexane and dried to give the title compound (HCI salt;
0.9 g, 4.25 mmol, 89 % vield) as a white solid.
M +H] ' =176.2; 'THNMR (400 MHz, CD:0D3 3 7.56 - 7.43 (m, SH), 4.21 (5, 2H), 3.02
~2.90 {m. 2D, 112 (d, J=5.5 Hz, 3H), 0.93 - 0.73 (m, 2H). 0.59 (dt, J=8.0, 5.0 Hz. 1H),
0.50 (dt, J=7.8. 5.3 Hz, 1H)

257F. N-benzyb-N-methyl- 1 -(1R,2ZR}-2-methyicyclopropyDmethanamine

oy

(1R,2R)
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A solution of Example 257E (0.90 g, 5.13 mmol}, 36% ag. formaldehvde solution
(1.97 mL, 257 mmol), and HOAc (3 mL, 52.4 mmol) in MeOH (10 ml) was stirred at rt
for S nun. NaBH{QAc) (2.177 g, 10.27 mmol) was then added. The reaction nuxture was
stirred at rt for 20 nmin and then concentrated in vacuo and the residue was partitioned
between DCM (20 mL) and 1N NaOH (50 mL). The organic layer was dried (Mg804)
and concentrated in vacuo. The residue was treated with 2.0 M HCl in ether 3 mb, 6.0
mmiol) to give the title compound (HCl salt; 0.97 g, 4.30 numol, 84 % yield} as a white
solid. [M + H] " = 176.2; 'H NMR (400 MHz, CD;0D) § 7.55 - 7.51 (m, SH), 4.49 (dd,

J=13.0, 7.3 Hz, 1H), 4.24 {br d, J=13.2 Hz, 1H), 3.22 - 3.14 (m, 1H), 3.02 (dt, =133, 7.8

Hz, 1H), 2.85 (d, /=59 Hz 3H), 1.15(d, =57 Hz, 3H), 0.94 - 0.79 (mm, 2H}, 0.66 - 0.53
{m, 2H}

257G, Nemethy-1-((1R,2R)-2~-methylcyclopropyDmethanamine

~p

=

(1R2R)

A muxture of Example 257F HCl salt (0.97 g, 4.30 mmol} and 20% Pd(OHR-C
{G.1 g, 0.712 mumol} in EtOH (40 mL) was stirred at 60 °C under 1 atmosphere of Hz for 2
h. The reaction was filtered and concentrated in vacuo to provide the fitle compound
{(HCl salt, 0.54 g, 3.98 mmol, 93 % vield) as a white solid. 'H NMR (400 MHz, CDs0D)
3 2.91 (d, J=7.3 Hz, 2H), 2.71 (s, 3H), 1.12 (d, J=5.9 Hz, 3H), 0.92 - 0.75 (m, 2H), 0.59
(di, =84, 49 Hz, 1H), 048 (dt, ./=8.0, 5.1 Hz, 1H)

Example 257

To a solution of Example 1F (30 mg, 0.054 mymol} in DCM (1 mol) was added
Example 257G HCl salt (7.4 mg, 0.054 mumol) and DIPEA (0.028 mL, 0.163 mmol}. The
reaction mixture was stirred at rt for 2 h and then concentrated in vacuo. The restdue was
stirred with 1.0 M ag. NaQH {0.54 mb, 0.54 mmol) in THF (1 mLyMeOH (0.2 mL) at 1t

for 18 h, then concentrated mn vacuo and purified by preparative HPLC (Xbridge C18 5u
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OBD 19X100mm column; detection at 220 nny;, flow rate = 20 mbL/min; continuous
gradient from 15% B to 100% B over 10 win + 2 min hold time at 100% B, where A =
90:10:0.1 HoO:MeCNTFA and B = 90:10:0.1 MeCN:Hx0:TFA) to give the title
compound {TFA salt; 26 mg, 0.044 mmol, 81 % vield) as a yvellowish oil.

M +H] Y =472.1; 'TH NMR (400 MHz, CDCl3) 8 8.05 (d, /=8.8 Hz, 1H), 7.66 (br t,
J=9.9 He, 1H), 567 - 553 (m, 2H), 4.80 (brs, 1H), 4 18(s, 3H), 3.28 - 2.91 (m, SH), 2.86
(brs, 1H), 266 (s, 3H), 215 - 1.56 (m, 8H), 1.0} (brdd, /=121, 5.1 Hz, 3H), 0.72 - 0.46
(m, 2H), 0.43 - 0.13 {(m, 2H); F NMR (377 MHz, CDCl5) § -75.88 (s, TFA). hLPAl
ICso= 18 nM

Example 258.
(1R, 38)-3{2-methy -6-(1-methy-5-(({methy I(({15,25)-2-methyvicy clopropy Dmethyl}
carbamoyDoxy)ymethyly-1H-1,2, 3-triazol-4-yDpynidin-3-vDoxy)evclohexane- I -carboxvlic

acid

258A. N-methyl-1-((18,28)-2-methylcyclopropyDimethanamine

\N/w
H

(15,25)

The same synthetic sequence to prepare Example 257G (from Example 257C) was
used to prepare Example 258A from Example 257D (HCl salt; 0.53 g, 3.91 mmol, 91 %
yield) as a white solid. 'H NMR (400 MHz, CD;0D) 8 2.91 (d, J/=7.3 Hz, 2H),2.75-2.70
(m, 3H), 1.12 (d, /=57 Hz, 3H), 0.95 - 0.76 {m, 2H}, 0.59 (dt, /=8.5, 4.9 Hz, 1H), 0.48
(di, J=8.2, 5.1 Hz, 1H)
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Example 258,

To asolution of Example 1F (30 mg, 0.054 mmol) in DCM (1 mlL) added
Example 258A HCl salt (7.35 mg, 0.034 mmol) and DIPEA (0.028 ml, 0.163 mmol).
The reaction nuxture was stirred at 1t for 2 h, then was concentrated in vacuo. The
residue was stirred with 1.0 M ag. NaOH {0.542 ml., 0.542 mimol) in THF (1 mL}MeOH
(0.2 mL) at rt for 18 b and then purified by preparative HPLC (Xbridge C18 5u OBD

Wh

19X 100mm column; detection at 220 nm; flow rate = 20 mL/min; continuous gradient
from 30% B to 100% B over 10 mun + 2 nun hold time at 100% B, where A = 90:10:0.1
HxOMeCUNTFA and B = 90:10:0.1 MeCN:H20:TFA) fo give the title compound (TFA

10 salt, 27 mg, 0.046 mmol, 84 % vield) as a yellowish oil. [M + H] "=472.1; "H NMR (400
MHz. CDCls) 8 8.04 (d, J=8.8 Hz, 1H), 7.63 (br t, J=9.6 Hz, 1H). 572 - 5.51 (m, 2H),
4.79 (br d, J=3.1 Hz, 1H). 4.18 (s, 3H), 3.29 - 2.80 (m, 61D, 2.65 (s, 3H), 2.11 - 1.98 (m,
ZH), 1.97 - 1.56 (m, 6H), 1.01 (brdd, /=134, 5.1 Hz, 3H), 069 - 016 {m, 4H). hLPAl
Hs0=19nM

15
Example 259
(18,38)-3~({6-(5-(((2 . 2-difluoropropy D methy Decarbamoy Doxy ymethy 1 )- | ~-methyl-1H-
1.2, 3-riazol-4-y)-2-methylpyridin-3-vljoxy evclohexane-1-carboxylic acid
o’ : “/co,H
]
N
X
N o
N—N | F ¢
20

25 To a solution of T-(benzyi{methyhamino)propan-2-one (1.28 g, 7.22 mmol) and

DAST (2.86 mlL., 21.66 mmaol) in DCM (12 mi) was added CsF (0.329 g, 2.166 mmol)
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poriionwise, followed by a few drops of TFA at ri. The reaction mixture was stirred for
18 b at 11, then was quenched with satd ag. NaHCGs. The aqueous layer was exiracted
with DCM (50 mbL X 3). The combined organic extracts were washed with water, brine,
dried (Mg8Q04) and concentrated in vacuo. The crude oily product was chromatographed
(12 g Si0n; elution with EtQAc/Hexane (continuous gradient from 0% to 50% over 10
min} and then further purified by preparative HPLC to give a clear oil. This material was
treated with 2.0 M HCI in ether (3 61 mi., 7.22 mmol) to give the title compound (HCI
salt, 334 mg, 1.417 mumol, 19.6 % vield) as a white sohid.

M+ H] = 4823, "HNMR (400 MHz, CDCls) 8 7.68 (dt, /=3.8, 2.8 Hz, 2H), 7.55 - 7.38
(m, 3H), 4.56 - 4.18 (m. 2H). 3.65 - 3.15 (m, 2H), 2.94 (s, 3H), 1.80 (. J=19.3 Hz, 3H):

PFNMR (377 MHz, CDCl3) 8 -87.77 to -91.55 {m, F)

2598, 2 2-difleoro-N-methylpropan- l-amine

A moixture of Example 2539A (HCI salt; 0.33 g, 1.40 momol) and 20% Pd(OH):-C
{0.10 g, 0.712 mmol} in EtOH (40 mb) was stirred at 60 °C under 1 atmosphere Hy for 2
h. Filtration and concentration in vacuo provided 2,2-difluoro-N-methvipropan-1-amine
(HCl salt, 200 mg, 1.37 mmol, 98 % yield} as a white solid.
'H NMR (500 MHz, CDs0D) 8 3.63 (. J=14.9 Hz, ZH), 2.81 (s, 3H), 1.79 (t. /=19.1 Hz,
3H), YF NMR (471 MHz, CD:;0D) 6 -98.01 (s)

Example 259,

To asolution of Example 1F (30 mg, 0.054 mmol} in DCM (1 mL) added
Example 259B (HCI salt; 15.78 mg, 0.108 mmol) and DIPEA {0.047 mL, 0.271 mumol}.
The reaction mixture was stirred at 50 °C for 18 h and then concentrated in vacuo. The
restdue was stirred with 1.0 M ag. NaOH (0.271 mL, 6.271 romol) in THF (1 mL)yMeOH
(0.2 mL) at rt for 18 h and then purified by preparative LC/MS (Column: XBridge 18,
19 x 200 mm, 5-pm particles; Mobile Phase A: 5:95 MeUNHo0 with 10-mM NHsOAc,
Mobile Phase B: 95:5 MeCUN:H20 with 10-mM NHeQ A Gradient: 15-55% B over 20

min, then a 4-mun hold at 100% B; Flow: 20 mL/min) to give the title compound (TFA
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salt: 9.3 mg, 0.015 mmol, 27.4 % vield) as a yellowish oil. [M + H} "= 482.3; ‘H NMR
(500 MHz, DMSO-de) 5 7.85 (br d, /=79 Hz, 1H), 7.49 (br 4, J=8.5 Hz, 1H), 5.70 {br d,
J=18.3 Hz, 2H), 4.79 (brs. 1H). 4.11 (brs, 3H), 3.76 - 3.52 (m, 1H). 2.95 - 278 (m, 3H),
264 (brt, J=10.4 Hz, 1H), 2.42 (s, 3H), 2.03 (br d, /=13.7 Hz, 1H). 1.92 - 1 74 (m, 3H),
1.69 - 1.34 (m, 8H): 1°F NMR (471 MHz, DMS8O-ds) § -73.67 (s, TFA), -93.07 (br 4,
J=64 2 Hey hLPAL ICso = 134 oM

Example 260.
(18,38 ¥-3-({(6~(3-({({(3-fluorobuiy ¥ methyicarbamoy Doxy ymethy 13- T -methyl- 1H-1,2,3-

triazol-4-v1-2-methylpyrnidin-3-yyoxyjevelohexane- 1 -carboxylic acid

o’ : “/CO,H
=

260A.  4-(benzyi{methyDaminobutan-2-one

o

A mixture of N-methyl-1-phenvimethanamine (2.57 mL, 20 munol),
paraformaldehvde (0,901 g, 30.0 mmol) and conc. HCI (1.67 mL, 20.0 mmol) in 1PrOH
(2 mL} and acetone (80 mL) was stirred under reflux overnight and then concentrated in
vacuo. The residue was diluted with water, basified to pH 14 with 1 N ag. NaOH solution

33.4 mi., 33.4 mmol) and extracted with ether. The organic phase was dried (Na:504)
and concentrated in vacuo o give the title compound (4.0 g, 20.9 mimol, 94 % vield),
which was used directly in the next reaction. [M + H} " = 192.2; 'H NMR (400 MHz,
CDCIY 6734 - 722 (m, 3H), 3.49 (s, 2H), 2.74 - 2.67 {m, 2H}, 2.66 - 2.58 (m, 2H), 2.19
(s, 3H), 2.14 (s, 3H)

260B. 4-(benzyl{methylamino)butan-2-ol
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OH

N
o

NaBH4 (2.37 g, 62.7 mmol} was added to a solution of Example 260A (4.0 g, 20.9
mmol} in MeOH (90 mL) at 0°C under Nz. The reaction mixiure was stitved for T h al
0°C; water was then added at 0°C and the mixture was concenirated in vacuo. The residue
was dissolved in EtOAc, washed with water, dried (Na:804) and concentrated in vacuo.
The residue was chromaiographed {S102; elution with isocratic 10% EIOH/CHC ) o
aive the title compound (3.5 g, 18.11 mmol, 87 % vield) as a light vellowish oil.
(M +H] "= 194.2; '"H NMR (400 MHz, CDCl3) 8 7.35 - 7.27 (m, 5H), 3.99 - 3.86 (.,
TH), 3.72 - 3.31 {m, 2H), 2.76 (id, /=12.0, 3.3 Hz, 1H), 2.59 - 2.48 (m, 1H), 2.22 (s. 3H),
172161 (o, 1H), 1.54 - 1.45 (m, 1H), 1. 184d, /=62 Hz, 3H)

260C. N-benzyl-3-fluoro-N-methyibutan-1-amine

N/\)\F
S

DAST (1.367 mL, 10.35 mmol) was added to a solution of Example 260B (1.0 ¢,
5.17 mmol)y in BCM (5 mL) at -78 °C and the reaction was stirred for S h at -78 °C and
18 h at 11, after which it was quenched with sat. ag. NaHCOs (50 mL). The aqueous layer
was extracted with DCM (20 mL x 3), and the combined organic extracts were dried
(MgS04) and concentrated in vacuo. The crude oil was purified by preparative HPLC
{(Sunfire €18 30 x 100 mme-regenerated column; detection at 220 nm; flow rate = 40
mb/min; confinuous gradient from 0% B to 100% B over 10 man + 2 min hold time at
100% B, where A = 90:10:0.1 H2O:MeCUN:TFA and B =90:10:0.1 MeCN:H20:TFA) and
appropriate fractions were concentrated inn vacuo to give an oil. This product was treated
with 2.0 M HCl in ether (3.61 mL, 7.22 mmol) to give the title compound (HCl salt; 0.15
g, 0.647 mmol, 12.5 % vield) as a white solid. {M + H] ¥ = 196.2; 'H NMR (400 MHz,
CDCI) 6 7.69 - 7.54 (m, 2H), 7.50 - 7.34 (m, 3H), 4.97 - 4.57 (m, 1H), 4.39 - 3.96 (m,
2H). 3.38 -3.21 (m, 1H), 3.08 - 2.88 (m, 1H). 2.77 - 2.64 (m, 3H), 2.57 - 1.96 (m, 2H),
1.54 - 1.29 ¢m, 3H); "*F NMR (377 MHz, CDCL) § -176.04 (s), -176.11 (s)
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2601,

NP

H

A mixture of Example 260C (HCl salt; 0.15 g. 0.647 nwnol)y and 20% PAHOHR-C
{0.045 g, 0.324 mmol} in BtOH (5 mb) was stirred at 60 °C under 1 atmosphere Hy for 2
h. Filtration and concentration in vacuo provided the title compound (HCl salt; 0.075 ¢,
0.530 rmomol, 82 % vield) as a white solid.
10 TH NMR (400 MHz, CDCI S 5.01 - 4.71 (m, 1H), 3.13 (br s, 2H), 2.72 (br s, 3H), 2.33 -
2.06 (m, 2H), 1.53 - 1.25 (m, 3H); F NMR (377 MHz, CDCl3) § -175.47 (s, 1F)

Example 260
To asolution of Fxample 1F (30 mg, 0.054 mmol) in DCM (1 mL) was added
Example 2608 (HC1 salt; 15.4 mg, (.11 mmol} and DIPEA {0.047 mi., 0.271 mmol). The

[
W

reaction nuxiure was stirred gt vt for 1 b, then was concentrated i vacuo. The residue
was stred with 1.0 M ag. NaOH (0.271 mb, 0.271 mymol} in THF (1 mLYMeOH (0.2
mb} at rt for 18 h and then was purified by preparative HPLC (Sunfire C18 30 x 100 mm-
regenerated colummn; detection at 220 nm; flow rate = 40 mL/min; continuous gradient

20 from 30% B to 100% B over 10 man + 2 min hold time at 100% B, where A =90:10:0.1
H2O:MeCNTFA and B =90:10:0.1 MeCN:H20: TFA} to give the title compound (TFA
salt; 24 mg, 0.040 mmol, 73.4 % vield) as a yellowish oil.
M+ H]"=478.1; "H NMR (500 MHz, CDClz3 8 8.18 (brd, /=8 5 Hz, 1H), 8.00 (br d,
J=8.0 Hz, 1H), 5.57 - 5.42 (m, 2H), 4.90 (brs, 1H), 4.78 - 4.51 (m, 1H), 4.23 (s, 3H), 3.55

25 =341 (m, 2H), 3.04 - 2.93 {m, 3H), 2.51 - 2.82 (m, 1H), 2.82 - 2.75 {m, 4H), 2.23 - 2.06
(m, 1H), 2.06 - 1.95 (m. 1H), 1.95 - 1.77 (m, 6H), 1.69 (brs, 1H). 1.42 - 1.31 ¢m, 3H); °F
NMR (471 MHz, CDCl) 8 -76.03 (brs, TFA), -176.02 (dd, J=135.2, 93 Hz, F). hLPAl
ICs0 = 50 nM.
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(18.38)-3-((6-(5-((((2-
HuoropropyD{methyDearbamoyl)
oxy ymethyi-1-methyl-1H-1.2 3-
triazol-4-v1)-2-methylpyridin-3-
yhoxy yeyclohexane-1-carboxyvlic

3H), 2.21 - 1.53 (m. 9H), 1.41
- 1.22 (m, 4H): F NMR (471
MHz, CDCl3) §-75.91 (brs,
TFA),

17336 10 -181.71 (m, 1F)

Example Structure & Name Analytical & Biology Data Method
LCMS: [M + H] ' = 464.0. 'H
Q NMR (500 MHz, CDCL) S | Example
o “/co,H 8 18-8.05¢(m, 1H), 782 - i
y 7.68 (m, 1H}, 573 - 5.46 (m,
N 2H), 4.96 - 4.69 (m, 2H), 4.22
0 (brd, J=12.9 Hz. 3H). 3.03
261 N OJ\N/Y (br d, J=7.2 Hz, 3H), 2.96 -
‘ N-N I F 2.84 (m, 1H). 2.78 - 2.63 (m,

{(15.38)-3-((Z2-methyl-6-(1-methyl
=5-({{methyl{{1-methylcyclo-
propviymethvicarbamovioxy yme
thyl-1H-1,2,3-triazol-4-v1)
pyvridin-3-vhyoxy)cvclohexane-1-
carboxvlic acid

cid LPAT ICso = 145 nM
Q LCMS: [M + H] =4722; 'H
o NMR (400 MHz, CDCl3)
y R16(d, /=88 Hz, 1H), 794
N {br d, /=9.0 Hz, 1H), 5.57 -
9 5.40 (m, 2H), 4.87 {(brs, 1H),
N o)ku/v 421 (d, F=6.4 Hz. 3H), 3.27 -
262 N-N ! 3.06 (m, 2H). 3.04 - 2.94 (m,
(18,38)-3-((2-methyl-6-(1- | 3H), 2.86 (br d, J=3.5 Hz,
methyi-5-({{(methy1({2-methy! TH), 2.76 {d, J/=4.6 Hz, 3H),
cyclopropyDmethyDearbamoylo | 2.20 - 1.56 (m, 8H), 1.09 -
xy ymethvh-1H-1 .2, 3-iriazol-4-v1) | 1.01 (m, 3H}, 0.73 - 0.23 (m,
pyridin-3-yDoxy)eyclohexane-1- | 4H)
carboxylic acid; mixture of LPAT ICs0 =29 nM
diastersomers
'O, LOMS: [M +H| ' = 4743, 'H
o "coH NMR (500 MHz, DMSO-de)
/ §7.83 (br d, J=8.5 Hz, 1H),
N ) 7.46 (br d, J=8.9 Hz. 1H).
j\ 5.64 (brs, 2H), 4.77 {brs,
o TR 1H), 409 (s, 3H). 3.18 - 295
263 s ¢ (m, 2H), 2.90 - 2.72 (m, 3H).

2.63 (br d, J=10.4 Hz., 1H).
2.40 (s, 3H), 2.05 - 1.40 (m,
8H), 0.97 - 0.66 (m, 3H), 0.43
-0.07 (m, 4H)

LPAL ICso =76 nM
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Example Structure & Name Analytical & Biology Data Method
LCMS: [M + H| ' =474.4. 'H
O,O,,,Co ) NMR (500 MHz, DMSO-de)
: §7.84 (brs, 1H), 7.48 (brs,
3 1H), 5.63 (br d, ./=17.1 Hz,

N

o 2H), 4.79 (br s, 1H), 4.11 (s,
3H), 3.57 (brdd. J=12.1, 6.0
264 N o i N He, 2H), 3.26 (dd, J=10.4, 58
\ Hz, 1H), 3.20 - 3.11 (m, 1H).
3.06 (brs, 1H), 2.93 (brs,
{18,38)-3-((2-methyl-6-(1- 1H), 2.90 - 2.76 (m, 3H), 2.63
methyl-S-(((methyl{neopentyl) | (brs, 1H), 2.09- 1.43 {(m,
carbamoyloxy ymethy-1H-1.2.3- | §1). 0.92 - 0.64 (m, 9H)
triazol-4-ylpyndin-3-yDoxy} | LPAT ICs0 =76 nM
cvciohexane-1-carboxylic acid

Example 265
{(15,38)-3-({(6-(5-{(({cyclobutyimethyD{methvicarbamoyDoxy ymethyl)-1-methvil-1H-

1.2,3~triazol-4-y1}-2-(hydroxymethyDpyridin-3-yoxy yeyclohexane-1-carboxylic acid

5
o” : “/COH
HO = |
N~
o
D
N—N |
N\
263A. 3,6-dibromo-2-(({tetrahy dro-2H-pyran-2-yDoxy ymethy Dpyridine
Br
THPO | X
N~
10 Br

A solution of ethyl 3,6-dibromopicolinate (3.0 g, 9.71 mmol) in THF (50 mL) was
stirred at 0 °C, then LiBHa (7.28 mL of a ZM solution in THF, 14.57 mumol) was

added portionwise over 5 - 10 min. Vigorous gas evolution ensued. The reaction mixture
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was stirred at 11 overnighi, then was quenched with 1N aq. HCI slowly, adjusting the pH
to ~7. The mixture was partitioned between EtOA¢ and water {50 mL each) and
extracted with BtOAc (3X). The combined organic extracts were dned {(Mg&04) and

concentrated in vacuo. The residue was chromatographed (24 g 8i102) to provide 3.6-

Wh

dibromopyridin-Z-yhmethanol (1.89 g, 7.08 mmol, 72.9 % vield).

To a solution of (3,6-dibromopyridin-2-ylymethanol (2.46 g, 9.22 mamol) in
CHoCl (12 mb) was added 3,4-dihydro-2H-pyran {2.52 mb., 27 .6 mumol} and pyridinium
p-toluenesulfonate (0.116 g, 0.461 mmol). The reaction was stirred overnight at 11, then
quenched with waler and extracied with DCM, washed with water, brine, dried (MgS504)
10 and concentrated 10 vacuo. The residue was chromatographed (24 g S102, continuous
gradient from 0-100% EtOAc/hexanas over 20 min) to give the title compound (3.4 g,
9.40 mmol, 100 % yield). 1TH NMR (500 MHz, CDCI3) 6 7.72 (d, J=8.53 Hz, 1H), 7.32
{d. J=825Hz, 1H). 494 (d, J=11.83 Hz, 1H). 488 (1, J=3.30Hz, 1H), 4.69(d. ;=11.83

Hz, 1H), 3.94-4.09 (m, 1H), 3.49-3.70 (m. 1H), 1.49-2.00 (m, 8H)

15
2658, 3-(5-Bromo-6-{{{(tetrahy dro-2H-pyran-2-yDoxv ymethy Dpyridin-2-vUprop-2-vo- 1 -
ol
THPO
Br. N
|
Z
% OH
20

To a solution of Example 265A (3.4 g, 9.69 mmol} and prop-2-yn-1-ol (0.677 mL,
11.62 mmol} in MeUN (30 mL) was added EtN (6.00 mL)}. The solution was degassed
with N for 5 mins, after which Pd(Ph:Cl (0.340 g, 0.484 mmol) and Cul (0.092 ¢,
0.484 mmol) were added. The reaction mixture was degassed with Nz for 5 min, then was
25 stirred at rt for 16 h under Na. LCMS mndicated at this time indicated that the reaction was
complete. The reaction nuxture was filtered through a pad of Celiie and washed with
FtOAc (4 x 30 mL). The filirate was concentrated in vacuo and the residue was
chromatographed {80 g Si0q, elution by continuous gradient from 0% to 100%
EtOAc/Hex over 80 min at 35 ml/min) to give the title compound {2.90 g, 8.89 mmol, 92

30 % vield) 'H NMR (500 MHz, CDCls) 8 7.86 (d, J=8.25 Hz, 1H). 7.26 (d, }=8.25 Hz,
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1H), 4.98 (d, J=11.55 Hz, 1H), 4.88 (1. J=3.30 Hz, 1H), 4.69 (d, F=11.55 Hz, 1H). 4.53 (d,
J3=6.05 Hz, 2D, 3.99 (dt, }=2.75, 10.45 Hz, 1H), 3.53-3.65 (m, 1H), 1.47-1.95 (m, 6H)

265C. {4-(5-Bromo-6-{{(tetrahydro-2H-pyran-2-yloxy ymethy Dpyridin-2-yi)-1-

{(trimethvisilyDmethyli-1H-1,2,3-triazol-5-yymethanol

Br
| N OTHP
~.N
AN
N\\ OH
N—N
\—TMS

To asolution of Example 2658 (2.9 g, 8.89 mmwol) in dioxane (40 mL) was added
Cul {0.068 g, 0.356 mmol),
chloro{pentamethvlcy clopentadienyDbis(triphenylphosphine}Ruthenium(il} (0.283 g,
{(.356 mmol}. The resulting suspension was degassed with N2 for 3 mun, after which
trimethyisilylmethyl azide (1.404 g, 9.78 mmol) was added. The nuxture was degassed
with N2 for another 5 min, then was heated in an o1l bath at S0°C for 20 h under Nz, then
was cooled to 1. The mixture was filtered through Celite; the filtrate was concentrated in
vacuo, and chromatographed (120 g S102; ehution with continnous gradient from 0 {0 60%
EtOAc/Hex over 65 min at 120 mL/min} to give the title compound (2.30 g, 5.05 mmol,
56.8 % vield). 'H NMR (500 MHz, CDCL:) 8 8.10 (d, J=8.25 Hz, 1H), 7.97 (d, }=8.53 Hz,
1H), 6.41 (1, =757 Hz, 1H), 5.05 (d, I=14.30 Hz, 1H), 4.86 {t, J=3.30 Hz, 1H)}, 4.80 (dd,
J=1.38, 7.43 He, 2H), 4.76 (d, J=14.03 Hz, 1H), 3.86-3.97 (m, 1H}, 3.83 (s, 2H), 3.33-
3.64 (rm, 1H), 1.51-2.02 (m, 8H), 0.18-0.27 (m. 9H)

265D, {(4-{5-Bromo-6-{{{ictrahy dro-2H-pyran-2-vhoxy ymethyDpyridin-2-y13-1-methyl-

1H-1,2,3~tnazol-3-yhimethyl (cyclobutyimethy N(methyl ycarbamate
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Br
THPO

NN 0
N-N' o+«
\ N

/

TBAF (5.56 mL of a 1M solution in THF, 5.56 mmol} was added dropwiseto a
solution of Example 265C (2.3 g, 5.05 mmol} in THF (15 mL} and the reaction mixture
was stirred at rt overmight, then was quenched with satd ag. NaHCOs (50 mL) and stirred
for 20 mun at rt. The maxiure was exiracted with EtOAc (2 x 100 mL); the combined
organic extracts were dried with NaxS04, filtered and concentrated in vacuo. The crude
product was chromatographed (40 g S102; continuous gradient from 0% to 100% EtQAc
over 30 nun, at 20 mL/min) to give (4-(5-bromo-~6-({{tetrahydro-2H-~pyran-2-
yhoxy ymethylpyridin-2-y}-1-methyl-1H-1,2 3-iriazol-5-vIimethanol {1.69 g, 4.41 mmol,
87 Y% yield). To a solution of this material (0.41 g, 1.07 mmol) and pyridine €0.433 mL,
5.35 mumol) in DCM (5 mb) was added 4-nitrophenyl chloroformate (0.431 g, 2.140
mmol} m DBCM (2 mL). The reaction mixture was stirred at 1t overnight, then
{cyclobuylmethyimethyiamine {(0.31% g. 3.21 mmol) was added, followed by EtzN (1.49
mkb, 10.7 mmol). The reaction was stirred at vt for 3 h, then was partitioned between
DCM and sat’d ag. NaHCO3. The orgamc layer was washed with brine and concentrated
in vacuo. The residue was chromatographed (40 g $iO2; continuous gradient from 0% to
100% EtGAc over 30 min, at 20ml/min) to give the title compound {0.52 g, 0.921 mmol,
86 % yield). TH NMR (500 MHz, CDCl) 6 8.05 (d, 1=8.3 Hz, 1H), 7.96 (d, }=8.3 Hz,
TH), 5.83 (br d, J=16.0 He, 2H), 5.01 {d, J=11.8 Hz, 1H), 493 (t. J=3.2 Hz, 1H), 477 (4,
J=12.1 Hz, 1D, 4.10-4.24 (m, 3H), 3.90-4.07 (m, 1H), 3.53-3.70 (m, 1H), 3.10-3.42 (m,
2H), 2.70-2.98 (m, 3H), 1.46-2.05 (m. 13H)

265E. {(4-(5-hvdroxy-6-{({tetrahy dro-2H-pyran-2-yoxy ymethvDpyridin-2-y13-1-methyl-

1H-1,2.3-tnazol-S-vhmethy] {cvclobutyimethyD{methvhearbamaite
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To a degassed solution of Example 265D (510 mg, 1.00 mmol), 4,4 4'.4' 555 5'-
octamethyi-2,2'-bi(1,3.2-dioxaborolane} {509 mg, 2.01 mmol) and KOAc {295 mg, 3.01
mmol) in THF (4013 ul) was added PACL:(dpph) (36.7 mg, 0.030 mamol}. The vial was
purged with No, sealed and stirred at 80 °C overnight, then was cooled to rt. The nuxture
was diluted with EtOAc and filtered; the filtrate was concentrated in vacuo, re-dissolved
m THF (5 mb) and this crude pinacol boronate product was used in the next step without
further purification. To the solution of this crude pinacol boronate product in THF (5
mb} was added ag. NaOH (2.01 mL of a 1 M solution, 2.01 mmol), followed by aq. HaO»
{¢.830 mL, 10.03 mmol}. The reaction mixture was stirred at 1t for 2 h, after which said.
aq. Naz8:205 (1 mL) was added; the mixiure was stirred at tt for 10 min, then was
extracted with B1OAc (3 x 10 mL). The combined organic extracts were dried (Nax804)
and concentrated in vacuo. The residue was chromatographed (24 g 8102; continuous
gradient from 0 to 100% EtQAc/Hex over 20 min at 20 mL/mun) to give the title
compound (379 mg, (.851 mmol, 85 % vield). 'H NMR (500 MHz, CDCl3) § 822 (brs,
TH), 8.07 (4. J=8.53 Hz, 1H), 7.30 (d. }=8.53 Hz. 1H), 5.73 (br d, J=9.08 Hz, 2H), 5.14
(d, J=12.93 Hz, 1H)}, 492 (d, }=12.65 Hz, 1H), 4.77-4.86 (m, 1H), 415 (brd, }=523 Hz,
3H), 3.96-4.06 {m, 1H), 3.60-3.73 (m, 1H), 3.34 (br d, J=7.43 Hz, 1H), 3.18 (br d. J=6.88
Hz, 1H), 2.74-2.99 (m. 3H). 1.60-1.98 (m, 13H)

t-methyl-1H-1,2,3-triazol-4-v1}-2-(hy droxymethy Dpyridin-3-vDoxycyclohexane-1-

carboxylate
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N. ~
X
SO e
-N I

To asolution of Example 265D (275 mg, 0.617 mmol), Example 1F (610 mg,
1.54 munol) in t-AmOH (5 ml) was added Cs2COs (603 mg, 1.85 mmol); the reaction
was stirred at 65 °C for 24 h. Then more Example 1F (244 mg, 0.617 mmol) and Cs200;3
(241 mg, 0.741 mmol} were added to the reaction, which was heated at 65 °C for another
24 h, then cooled to ri. Water (8 mL) was added and the mixture was stirred at 11 for 10
min, then was extracted with FtOQAc (3 x 10 mL). The combined organic extracts were
dried (Na:504) and concenirated in vacuo. The residue was chromatographed (24 g 510z,
continuous gradient from 0 to 100% EtOAc/Hex over 18 min at 15 mL/min) to give
(15.38)-1sopropy! 3-{{(6-(5-((({cyclobutvimethyl} (methyi)carbamov]oxyymethvii-1-
methyi-1H-1,2 3-triazol-4-y1)-2-¢({tetrahy dro-2H-pyran-2-vHoxy)methvipyridin-3-
yvhoxy)eyclohexanecarboxylate (290 mg, 0.402 mmol, 65.1 % vield).

A mixture of this THP ether (330 mg, 0.468 mmol) and PPTS (23.5 mg, 0.094
mmol} in MeOH (4 mi.} was heated at 60 °C overnight, then was cooled to rt. Volatiles
were removed in vacuo and the residue was partitioned between DCM and said aq.
NaHCO:. The organic extract was dried (NaxSO4) was concentrated in vacuo. The crude
product was chromatographed (24 g 8i02; continuous gradient from 0 to 100%
EtOAc/Hex over 20 min at 20 mL/min and then at 100% EtDAc for 10 min} to give the
titte compound {274 mg, 0.491 mmol, 100 % vield). 'H NMR (500 MHz, CDCl:) 6 8.13
(brdd, J=3.71,8.12 Hz, 1H), 7.32 (d, J=8.53 Hz, 1H), 5.70 (s, 2H}, 4.99-5.14 (m, 1H),
4.78-4.90 (m, 1H), 4.75 (br s, 1H), 4.24 (s, 3H), 3.20-3.34 (m, 2H), 2.82-2.96 (m, 3H),
2.67-2.79 (m, 1H), 2.33-2.63 (m, 1H), 1.46-2.15 (m, 16H), 1.07-1.32 (m, 6H)

Example 265.

To asolution of 265E (17 mg, 0.032 nunol) in THF (0.5 mlL) was added 4 drops

of MeOH at rt, after which LiOH H20 (0.080 mL, 0.321 mmol) was added. The reaction
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mixture was stirred at 1 overnight, then was purified by preparative HPLC
({PHENOMENEX®, Axia 5p C18 30 x 100 mm columm; detection at 220 wm; flow rate
= 40 mL/min; continuous gradient from 0% B 1o 100%B over 10 min + 2 nun hold time
at 100% B, where A=90:10:0.1 H2O0:MeOH:TFA and B=90:10:0.1 MeOH H:0:TFA} to
give the title compound {15 mg, 0.024 mmol, 75 % yield). 'H NMR (500 MHz, CDCL) 8
§.19 (brd. J=8.25 Hz. 1H), 7.65 (br d. J=8.53 Hz, 1H), 5.51-5.66 (m. 2H). 4.90-5.12 (m,
2H), 4.84 (br s, 1H), 4.24 (s, 3H), 3.29 (br dd, }=7.15, 16.78 Hz, 2H). 2.88 {br s, 4H),
2.38-2.68 {m, 1H), 1 49-2.22 (m, 15H). LCMS, [M+H[" = 488.3. hLPA1 ICs0 = 68 nM

Example 266.
(18.35)-3-{{6-(5-({({cy clobutyimethy i{(methyi}carbamoyoxy ymethy - T-methyl-1H-

1,2,3-trazol-4-y -2~ Huoromethypyridin-3-vhoxy)evclohexane- 1 -carboxylic acid

,O oH
0 I
(o]

N ~

j\
AN
N, o N/\g
N—-N |
\

To asolution of Example 265E (50 mg, 0.094 mmol} in DCM (1 mL) at 0°C,
was added bis(2-methoxyvethyDaminosulfuor triffuoride (0.061 mL, 0.283 mmol} dropwise
under N2 The reaction mixture was gradually warmed 1o rt and stirred at 1t for 2 h, then
was slowlv quenched by addition of satd ag. NaHCOs followed by DCM. The organic
layer was dried using a stream of N2 and the crude product {18,358 )}-1sopropyl 3-({6-(5-
{(((cyclobutylmethy ¥ (methyl) carbamovoxy)ymethyl)-1-methyl-1H-1,2, 3-triazol-4-v1}-2-
{(fluoromethy Dpyridin-3-vhoxy) evclohexanecarboxylate} was used in the next step
without turther purification. To a solution of the crude 1sopropyl ester (50 mg, 0.094
mmaol) in THF (0.5 mL} was added 4 drops of MeOH at rt, followed by ag. LiOH (0.235
mb, 0.941 mmol}. The reaction mixture was stirred at 11 overnight, then was filtered.
The crude product was purified by preparative HPLC (PHENOMENEX®, Axia 5p C18
30x100 mm colunw; detection at 220 nm;, flow rate=40 mi/min; continuous gradient
from 0% B to 100%B over 10 min+2 min hold time at 100% B, where A=90:10:0.1
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H:O:MeOH TFA and B=90:10:0.1 MeOH H20:TF A to give the title compound (25 mg,
0.039 mmol, 41.8 % yield). "H NMR (500 MHz, CDCl:) 8 8.19 (br d, }=8.53 Hz, 1H),
7.62-7.71 {m, 1H), 5.49-5.77 (m, 4H), 4.84 (br s, 1H), 4.22 (br d. J=4.40 Hz, 3H), 3.16~
3.44 (m, 2H}, 2.80-2.9¢ (m, 4H), 1.26-2.68 {m, 16H). LUCMS, [M+H]+ = 4903,
hLPAT ICa0 =27 nM.

Example 267.
(18.38)-3-((6-(5-({{{cyclobutyimethyD{methy DcarbamoyDoxy ymethy D~ -methy - 1H-

1,2,3-triazol-4-v1)-2-{diftuorormethy Dpyridin-3-y Doxy ey clohexane-1 -carboxylic acid

F | X
N~
o}
N—-N |
\

To a mixture of Exarople 265E (80 mg, 0.151 mmol) and 75 mg of Celite in DCM
(1.5 mbL) was added pyndinium dichromate (73.9 mg, 0.196 mmol). The reaction mixture
was stirred at it for 90 min, after which more pyridimium dichromate (73.9 mg: 0.196
mmol} was added, and the reaction was stirred overmight at 1. EtOAc¢ was added and the
mixture was filtered through Celite. The filtrate was concentrated in vacuo. and the crude
product was chromatographed (4 g 8102, continuous gradient from 0 to 100% EtDAc/Hex
over 12 min at 8 mb/min} to give (15,38 }isopropyl 3-({6-(5-
{{{cvclobutyimethyD{(methvhcarbamovhoxy) methyi)-1-methyl-1H-1,2,3-tr1azol-4-v1)-2-
formylpyridin-3-vioxy jeyclohexanecarboxylate (15 mg, 0.028 mmol, 18 % vield). Toa
RT solution of the above aldehyde (15 mg, 0.028 mmol) in BCM (0.3 mL} was added
bis(2-methoxyethy Damanosulfur trifluoride (0.032 mL, 0.148 mmol) in one portion. The
mixture was stirred at rt for 2h; volatiles were removed via an N2 stream, and the crude
diftuoromethvi product (18,38 -isopropyl 3-({6-{3-{{{{cyclobutylmethyD{methyi)
carbamoyDoxy)ymethyly-1-methyl-1H-1,2,3-triazol -4~y [)-2-(difluoromethyvDpyridin-3-
voxv) cyclohexanecarboxylate was directly in the next step without further purification.

To a solution of this isopropy! ester (13 mg, 0.024 mmol} in THF (0.5 mbL) was added aq.
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LiOH (0.118 mL, 0.473 mmol} and 4 drops of MeOH. The reaction mixture was stirred
at rt {or 2 days, filtered and the crude product was purified by preparative HPLC,
(PHENOMENEX®, Axig 5u C18 30x100 mm colunmm; detection at 220 nm; flow rate=40
mb./min; continuous gradient from 0% B to 100%B over 10 min+2 min hold time at
100% B, where A=90:10:0.1 FhO:MeOH.TFA and B=90:10:0.1 MeOH:H0:TFA) 10
give the title compound (2 mg, 3.19 pumol, 13.5 % vield). "H NMR (400 MHz, CDCl:) 6
8.28 (d, J=8.80 Hz, 1H), 7.37-7.65 (m, 1H), 6.62-7.05 {m, 1H), 5.71 {(brs, 2H), 4.80 (br d,
=2 64 He, 1HD), 4.17 (br d, J=7.92 Hz, 3H), 3.09-3.45 (m, 2H}, 2.72-3.02 (m, 4H), 1.36-
2.65 (m, 15H). LCMS. [M+H]" = 5082, hLPA ICso =30 M

Alernatively, the title compound can also be synthesized as follows.

267A. (3,6-Dibromopyndin-2-vmethanol

Br

HO |

Br

To a0 °C solution of ethyl 3,6-dibromopicolinate {5.0 g, 16.2 mmol) in THF (30
mb) was added LiBHs in THF (12.14 mL of 2 2 M solution, 24.28 mumol) portionwise
over 10 min. Vigorous gas evolution ensued. After 1 b at #t, the reaction nuxture was
stowly quenched with satd aq., stirred for 10 mun, then was extracted with EtOAc. The
pH of the agueous phase was adjusied to 7-8 by addition of 1IN ag. HCI, then was
extracted again with EtOAc. The combined organic extracts were dried (Na:SO4) and
concentrated in vacuo. The crude material was chromatographed (40 g 810g;
EtOAc/Hexane, continuous gradient from 0% to 100% EtOAc¢ over 30 min, at 20
mb/min} to give the title compound (3.0 g, 11.24 mmol, 69.4 % vield), ITH NMR (500
MHz, CDCls) 6 7.72 (d, J=7.98 Hz, 1H), 7.35 (d, J=7.98 Hz, 1H), 4.77 (d, J=4.95 Hz,
2H). 3.78 (1, J=5.09 Hz, 1H)

2678. 3,6-Dibromo-2-(difluoromethyDpyridine
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N~

Br

Anhydrous DMSO (4.04 mL, 56.9 mwnol} was added dropwise to a sohution of
(COC (2.277 wl, 26.0 mmol) in DCM (25 ml) at -78°C. After stirning at -78%C for

15 min, a solution of Example 267A (2.17 ¢, .13 mmol} in DUM (25 mL) was added

(v

dropwise. After stirring for 15 min at -78°C, TEA (10.2 mL, 73.2 mmol) was added
dropwise. The reaction was allowed to warmito rt over 1 h (the reaction mixture became
cloudy); more DCM (50 mb) was added and the mixture was stirred for 2h at rt. The
reaction was quenched with brine (20 mL} and extracted with UM {2 x 50 mL). The

10 combined organic exiracts were dried (Naz804) and concentraied i vacuo. The crude oil
was chromatographed (80 g 5102; elution with EtOAc/ Hexane {continuous gradient from
0% to 60% over 20 min} to give 3,6-dibromopicolinaldehvde (1.92 g, 7.25 mmol, 89 %
vield) as a light vellowish oil. To a solution of the 3,6-dibromopicolin -aldehvde (1.5 g,
5.66 mol} in BCM (6 mL) at 1t was added bis(Z-methoxyethyDaminosolfur trifluoride

15 (146 ml, 6.79 mmol) in one porhion. The nuxture was stirred at vt for 1 b, then was
carefully quenched with sat’d aq. NaHCOs, adjusied to pH=7-8 and extracted with DCM
(2X). The combined organic exiracts were concentrated in vacuo. The residue was
chromatographed (EtOAc/Hesane; continuous gradient from 0% to 100% EtOAc over 20
min, at 15 mL/min} to give the title compound (1.48 g, 5.16 mmol, 91 % vield). 'H NMR

20 (500 MHz, CDCls) 6 7.83 (4, J=8.53 Hz, 1H), 7.51 (d, J=8.53 Hz, 1H), 6.65-7.00 (m, 1H)

Example 2678 can then be used as the starting material for the synthesis of

Example 267, The synthetic sequence is analogous to that used for the synthesis of
Example 1 (1.e. regioselective Sonogashira coupling of the less hindered bromide of
Example 267B with propargyvl alcohol, followed by Ru-mediated [3+2] cycloaddition

25 with tumethylsily] azide to form the 1,2,3~trazole, etc.).
Example 267, 1H NMR (400 MHz, CDCl:) 6 8.28 (d, 7=8.80 Hz, 1H), 7.37-7.65 (m,
1H), 6.62-7.05 (. 1H), 5.71 (brs, 2H), 4.80 (br d, J=2.64 Hz, 1H), 4.17 (br d, J=7.92 Hy,
3H), 3.09-3.45 (m, 2H). 2.72-3.02 (m, 4H), 1.36-2.65 (m, 15H). LCMS, [M+H}+ = 508.2
hEPAL ICso =30 nM
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Example 268.
{18,35)-3-{{6-(S-({{{cy clobutyimethyD{methyDcarbamoy Doxy ymethy -1 -methy - 1H-

1.2, 3-tnazol-4-y1)-2-(methoxymethy Dpyridin-3-yhoxy ey clohexane- 1 -carboxylic acid

5
268A. 3,6-Dibromo-2-(methoxymethylpyridine
Br
N~
Br
10 A solution of (3,6-dibromopy ridin-2-ylymethanol (1.67 g, 6.26 mmol} in

anhydrous THF (29 mbL) was slowly added to a stirring suspension of NaH (0.30 g, 7.51
mmaol) in anhydrous THF (5 mi) at 0-5°C under Nz After gas evolution stopped, Mef
{¢.587 mL, 9.38 mmol} was added slowly dropwise and the reaction was warmed 1o 11
over } h. Bring (10 mL) was added slowly 1o the reaction, which was then extracted with

18 EiOAc (2 x 50 mbL). The combined organic extracts were dried (Na2SO4) and
concentrated in vacuo. The crude material was chromatographed (24 g S$i0n;
EtGAc/Hexane; continuous gradient from 0% to 100% FEtOAc over 30 min, at 10
mk/min} o give the title compound (1.70 g, 6.05 mmol, 97 % yield). "H NMR (500 MH>,
CDCLY 8 7.72 (d, 3=8.25 Hz, 1H), 7.34 (d, J=8.25 Hz, 1H), 4.66 (s, 2H), 3.52 (s, 3H).

20

Example 268B was then used for the synthesis of Example 268. The synthetic

sequence is analogous to that used for the synthesis of Example | (1.e. regioselective
Sonogashira coupling of the less hindered bromude of Example 268B with propargyl
alcohol, followed by Ru-mediated {342} cvcloaddition with tnmethylsilyl azide to form

25 the 1.2,3-tnazole, etc.).

- 302 -



10

13

20

WO 2017/223016 PCT/US2017/038216

Example 268 'H NMR (500 MHz, DMSO-d6) 8 7.95 (br d, J=8.24 Hz, 1H), 7.60 (br d,
J=8.85 Hz, 1H), 5.63 (brd, J=12.82 Hz, 2H). 4.81 (brs, 1H), 4.53 (br s, 2H), 4.10 (br s,
33, 3.03-3.27 (m, 2H), 2.68-2.82 (m, 3H), 2.59 (br d, J=10.38 Hz, 1H). 2.56 (s, 3H),
1.32-2.36 (m, 16H); LCMS, [M+H]+ = 502.3; hLPA1 ICs = 103 nM

Example 269.

(18.38)-3-((6-(5-({{{cyclobutyimethyD{methy DcarbamoyDoxy ymethy D~ -methy - 1H-

1,2,3-triazol-4-y)-2-(rifluoromethyDpyridin-3-yhoxy yevclohexane-1 ~-carboxylic acid

,O oH
o I
(o]

I\
N~

VIR s
N—-N |
\

F;C

Example 269 was synthesized using commercially available 3,6-dibromo-2-
{(triftuoromethy D) pyridine, using the same synthetic sequence as for the preparation of
Example 1.

Example 269: 'H NMR (500 MHz, CDCl) & 8.39 (br d, J=8.80 Hz, 1H), 7.54 (d, J=9.08
Hy. 1H), 5.71 (brs, 1H), 4.86 (brs. 1H), 4.21 (br d, J=13.76 Hz, 3H), 3.12-3.40 (m, 2H).
2.89-2.99 (rn, 1H), 2.74-2.89 (m, 3H), 2.35-2.66 (m, 1H), 2.17-2.37 (m, 1H), 1.42-2.29
(m, 14H)

LCMS, [M+H]+ = 526.2; hLPA; ICs0 = 10 nM.

Example 270.

{(18,38)-3-((Z-cyano-6-{ 1 -methyl-5-({{methy {propvicarbamoy Doxy)ymethyly-1H-1.2,3-

triazol-4-vhpyridin-3-yhoxy)ey clohexane-1-carboxylic acid
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270A. 3,6-Dibromopicolinonirile

Br

NC N

I
N ~#

W

Br

To asuspension of 3,6-dibromopicolinic acid (0.5 g, 1.780 mmol), NHzCI (0.381
g, 7.12 mmoly and EtzN (1,985 ml, 14.24 ymmol) in THF (7.12 mb) was added 1-
propanephosphonic anhydride (4.24 ml, 7.12 mmol) dropwise at 0 °C. The reaction was
10 slowly warmed to 11, then was heated to 80 °C for 48 h, then was cooled to 1t. The
mixfure was partitioned between waier and EtOAc (10 mL each) and exiracted with EA
(2 x 10 mL). The combined organic extractls were dried (Naz804) and concentrated in
vacuo. The residue was chromatographed (40 g 8102, EtOAc¢/Hexane, continuous
gradient from 0% to 100% E1GAc over 30 min, at 20 mL/min) to give the title compound
15 (032 g, 1.22 mmol, 68.6 % vield) as a white solid. 'H NMR (300 MHz, CDCI2) 8 7.88 (d,
J=R.53 Hz, 1H), 7.60 (d, J=8.53 Hz, 1H).
Example 270 was synthesized using Example 270A, using the same synthetic
sequence as for the preparation of Example 1 (except that N-methyl, N-propylamine was
used to generate the carbamate of Example 270 rather than the N-methyl, N-
20 cyclobutvhmethyvlamine that was used i Example 1),
Example 270; H NMR (500 MHz, DMSO-ds} § 8.30 (d, J=9.16 Hz, 1H), 7.98 (d, }=9.16
Hz, 1H), 5.54 (br d, J=19.53 Hz, 2H), 5.01 (brs, 1H). 4.14 (5. 3H). 3.00-3.25 (m, ZH),
2.77 (br d, }=9.16 Hz, 3H), 2.63 (brt, J=10.22 Hz, 1H), 1.15-2.21 {(m. 10H), 0.58-0.96
(m, 3H)
25 LCMS, [M+H]" =457 1, hLPA1 ICso= 11 nM
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Example 271
{18,35)-3-{{6-(S-({{{cy clobutyimethyD{methyDcarbamoy Doxy ymethy -1 -methy - 1H-

1.2, 3-trnazol-4-y1)-2-(2-hvdroxy propan-2-yDpyridin-3-vljoxy jeyclohexane-1 ~carboxylic

acid
o’ : “/co,H
HO = |
N
o}
N, N OJI\N/B
N—N |
) \

271A. Ethyl 3-bromo-6-{1-methyi-3-{{{tetrahydro-2H-pyran-2-vDoxy ymethv-1H-1,2.3-

triazol-4-yhpicolinate

Br O
(Y o
~N
N "oTHP
N-N
10 This compound was synthesized from commercially availlable ethyl 3,6~

dibromopicolinate , using the same synthetic sequence as for Example 265, 'H NMR (500
MHz CDCL:) 8 8.20 (d, =853 Hz, 1H), 8.05{d, J=8 53 Hz, 1H), 5.26-540 {m, ZH}, 4.76
(t, }=3.44 Hz, 1H), 4.50 (g, J=7.15 Hz, ZH), 4.19 (s, 3H), 3.83 (ddd. J=3.03, 8.05, 11.21
Hz, 1H). 3.46-3.62 (m, 1H), 1.51-1.88 (m, 6H), 1 48 (1, J=7.15 Hz, 3H)

[
W

271B. Ethvl 3-bydroxy-6-{1~methyl-3-({(tetrahvdro-2H-pyran-2-vloxy yoethy1)-1 H-
1,2,3-triazol-4-yDipicolinate

OH O
(Yo
_N

N ""otHp
N—N



Wh

16

20

|\
W
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To a degassed sohution of Example 271A (433 mg, 1.02 mmol), 4,4,4'.4,5,5,5.5-
octamethy1-2,2'-b1(1,3,2~-dioxaborolane) (517 mg, 2.036 mmol} and KOAc (300 mg, 3.05
mmol} i THF (4.07 mb) was added PdCh({(dppf) (37.2 mg, 0.051 mmol}. The vial was
purged with N2, sealed and stirred at 80 °C overnight, then was cooled to rt. The mixture
was filtered and the filtrate (crude pinacol boronate) was used directly in the next step
without further punification

To asolution of the above crude boronate product (397 mg, 1.018 mmol) in
EtOAc {7 mL) and THF (2 mL) was added H202 (0.946 mL, 10.2 mmol}. The reaction
was stirred at rt for 3 h, then was extracted with EtQAc. To the agueous phase was added
satd aq. Na28205 (3 mb) and 2 drops of 1N ag. NaOH; the nuxture was stirred for 5 min
and extracted again with EtOAc (2 X 5 mL). The combined organic exiracts were
concentrated in vacuo. The residue was chromatographed {40 g 810z, Et Ac/Hexane -
continuous gradient from 0% to 100% EtOAc over 30 min, at 20 mL/min} {o give the title
compound (328 mg, 88 % vield). 'H NMR (500 MHz, CDC13) 8 10.74 (s, 1H), 8.35 (d,
J=8.80 Hyz, 1), 7.46 (d, J=-8.80 Hz, 1H). 5.22-5.57 (m, 2H), 4.81 (1, }=3.58 Hz, 11), 4.52
(dq, 3=2.06, 7.11 Hz, 2H), 4.19 (s, 3H). 3.93 (brs, 1H), 3.54 (ddd. J}=2.61, 8.32. 11.07 Hz,
1H), 3.43-3.60 (m, 1H), 1.48-2.06 (m, 9H)

271C. 2+(2-hydroxypropan-2-y13-6-(1-methyl-S-({(tetrahvdro-2H-pyran-2-
yvhoxyymethy-1H-1,2 3-triazol-4-yHpyridim-3-ol

N " NotHe
\

To a solution of Example 271B (0.3g, 0.828 mmol} in THF (7 mL) was added
dropwise CHsMgBr (1.95 ml of a 3.5 M solution in THF, 6.62 mmol} at 0°C. The
resulted mixture was allowed to warm to 1t and stirred at 1t for 3 h. Satd ag. NHCl was
then carefully added to quench the reaction, which was extracted with EtQAc. The
aquecus layer was carefully adjusied to pH 6 by using 1 N aq. HCI, then extracted again
with EtOAc (2X). The combined orgamic extracts were dried (Nax$04) and concentraied

in vacuo. The crude product was chromatographed (24 g 8107, FtQOAc/Hexane -
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continuous gradient from 0% to 100% E1QAc over 30 min, at 10 mL/min} to give the title

compound (110 mg, 0.316 mmol, 38.1 % yield).

Example 271.

Wh

Example 271C was converted to Example 271 by a similar sequence used to convert
Example 1C to Example 1.

'H NMR (500 MHz, DMSO-d6) § 7.96 (4. J=8.54 Hz, 1H), 7.59 (br d, J=8.54 Hz, 1H),
5.49 (g, 2H), 4.85 (brs, 1H), 413 {(brg, 2H), 379 (br d, J=16.78 Hz, 1H3, 3.07-3.26 (m,
2H), 2.88 (s, THD), 2.68-2.75 (m, 2H), 2.55 (s, 3H), 1.19-2.16 (m, 20H). LCMS, [M+H]"
10 =3163.

hEPA; ICs0 = 225 oM

Example 272,

{15,38)-3-((2-Methoxy-6-(1 -methy-3-(((methy i{propycarbamov Boxy imethy -1 H-

15 1,23-triazol-4-vhpyridin-3-yDoxyjevclohexane-1-carboxyvlic acid

o’ : “Ico.H
o

H;CO

Example 272 was synthesized from 3,6-dibromo-2-{methoxy jpyridine using the

20 same synthetic sequence as for the preparation of Exarople 1 from 3,6-dibromopyridine.

LOMS, [M+H]+ = 462.1; 'H NMR (500 MHz, CDCE) § 7.81 (d, J=8.0 Hz, 1H), 7.33 -

7.30 (m, 1H), 5.79 (brs. 2H), 4.72 - 4.67 (m, 1H), 4.18 (s, 3H), 4.04 (s, 3H), 3.25 (br t,

J=T3 He, TH), 318 -3.07 (m, 1H), 3.06 - 2.95 (m, 1H), 2.92 (s, 1.5H), 2.83 (5, 1.5H),

2.16 - 2.07 (m, 2H), 2.05 - 1.83 (m, 4H), 1.79 - 1.68 (m, 2H), 1.68 - 1.52 (m, 2H), 1.50 -
25 1.33 (m, 1H), 0.95 - 0.85 (m, 1.5H), 0.76 (br t, /=7.2 Hz, 1.5H)

hLPA; ICso =4 nM

The following examples were synthesized according to the procedures described above.
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Example Structure & Name Analytical & Biology Data Method
LOCMS, [M+H]+ = 512.4
OQ-,/COZH TH NMR (500 MHz, DMSO- | Example
Fic ds) 6 8.33 (br d, J=8.85 Hz, 269
Z | 1H), 7.87-8.11 (m, 1H), 5.62
NN o {(br d, J=17.09 Hz, 2H), 5.06
(brs, 1H), 4.18 (s, 2H), 2.69-
473 N‘»‘:_\N OJ\T/W %_‘s% (m, 6H), 2.11 (br d,
\ J=1343 Hz 1H) 1.78-2.02
{(18,38)-3~((6-(5- {m, 3H), 1.44-1.76 (m, 3H),
{{({cyclopropyimethy){methyl}ca | 1.14-1.35 (m, 1H). 1.05(d,
rhamoy joxy ymethyl}-1-methyl- | J=6.10 Hz, 1H), 0.71-0.97 {m,
1H-1,2.3-triazol-4-y1)-2~ TH). 0.47 (br s, 1H), 0.30 (br
(trifluoromethyDpyridin-3- 5, 2H), 0.13-0.26 (m, 1H)
vhoxyjeyelohexane-1-carboxylic | hLPAT ICs0 = 7 nM.
acid
Q IH NMR (500 MHz, DMSO-
o “Ico,n d6) 6 8.27 (br d, J=8.54 Hz, Example
Fo THD), 7.95 (br d, J=8.85 Hz, 269
T 1H), 5.57 (br d, J=13.43 Hoz,
X o 2H), 5.01 (brs, 1H), 4.13 (s,
N o 2H), 2.97-3.21 (m, 2H), 2.93
274 VIR {q, }=7.22 Hz, 2H), 2.65-2.79
(. 3H), 1.21-2.13 (m, SH),
(18,35)-3-((6-(1-methyl-5- | { 17 ¢ J=7.17 Hz, 3H), 0.50-
{{{methyi(propyDcarbamoylioxy) | g g5 {m, 2FD) ’
methyi}-1H-1,2,3-triazol-d-vi)-2- LOMS, [M+H+=499.9
{(influoromethyUpyndin-3-vy1} | yLPAT 1050 = 28 nML
oxy yevelohexane-1-carboxylic
acid
IH NMR (500 MHz, DMSO-
OQ‘, Jeou d6) & 8.27 (br d, J=8.85 Hz, Example
fo 2 1H), 7.94 (br 4, J=8.85 Hz, 269
3 1H), 5.55 (br d, J=12.82 Hz,
NX o 2H). 5.00 (brs, 1H), 4.13 (br
s, 3HD), 2.99-3.23 (m, 2H),
275 "\,;_\N °)J\',‘/\/\ 2.92 (g, J=7.32 Hz, 1H), 2.74
\

(18,38 )-3(6-(5-
{({(butyl{methyhecarbamoyDoxy ym
ethyl)-1-methvi-1H-1,2 3-triazol-
4-yDy-2-(mfluoromethvlpyndin-
3-yloxy)evclohexane-1-
carboxvlic acid

(brs, 1H), 270 (br s, 2H),
1.33-2.13 (m, 10H), 1.08-1.27
(m, 3H), 0.91-1.00 (m. 1),
(.85 (brs, 1H), 0.61 {(br s, 2H)
LOCMS, [M+H = 514.1
hLPAT ICs5 = 5.6 nM.
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{158,38)-3-((6-(5-
{({(butyl{methyhecarbamoyDoxyym
ethyl)-1-methvi-1H-1,2 3-triazol-
4-y1}-2~-(difluoromethypvridin-
3-yloxy)evclohexane-1-
carboxvlic acid

LOMS, [M+H]" = 496.2
hLPAT ICs0 = 22 nM

Example Structure & Name Analytical & Biology Data Method
Q TH NMR (500 MHz, DMSO-
o oo d6) § 8.27 (d, }=8.84 Hz, 1H), | Example
Fe 7.96 (d, J=9.00 Hz, 1H), 5.56 269
Ne | {brs, 2H), 5.01 (brs, 1H),
0 4.13 (s, 3H), 3.65 (m, 1H),
NN OJLN/O 2.54-2.70 (m, 4H), 1.73-2.14
276 ‘ﬁ-N\ | (m, 4H), 1.25-1.71 (m. 12H)
(15.38)-3-((6-(5- LCMS, [MtH]+ = 526.5
{{{cyclopenty {methyDcarbamoyl) hLPA1ICs0=15nM.
oxy ymethyiy-1-methyi-1H-1,2,3-
triazol-4-v1-2-(trifluoro
methyDpyridin-3-yoxy)
cvelohexane- I -carboxvlic acid
Q 1H NMR (500 MHz, DMSO-
FE o e oM d6y 6 8.16 (br d, =824 Hz, Example
N IH), 7.82 (br d, J=8.85 Hz, 267
T TH). 7.01-7.34 (m, 1H), 5.62
0 (brd, J=13.12 Hz, 2H). 4.94
NS NN (brs, 1H), 4.13 (s, 3H), 2.95-
277 N=N_ | 3.22 (m, 2H), 2.75 (br d,
{18,38)-3-((2-(difluoromethy)-6- | F=16.78 Hx, 3H), 2.66 (br t,
(1_1’“6&]3/1_5_ J=10.68 HZ, L‘i’i)ﬁ 2.06 (bi dﬁ
{(((rethyl{propyDcarbamoyDoxy) | $513.43 Hz, 1H), 1.39-1.95
methyl}-1H-1,2.3-triazol-4- {m, 8H), 1.18-1.34 (m, 2H),
vhpyridin-3-yhoxy Jeyelohexane- | 0.52-0.88 (m, 3H)
I-carboxylic acid LCMS, [M+H[+ =4822
hLPAT ICs0 =35 nM
Q 1H NMR (500 MHz, DMSO-
F o oM d6) & 8}6 {d, =885 Hz, 1H), Example
7.82 (br d. J=%.85 Hz, 1H), 267
A | 6.87-7.22 (m, 1H), 5.62 (br d,
NN o J=10.99 Hz, 2H), 4.93 (brs,
1H}, 4.13 (brs, 3H}, 2.96-
278 N‘ﬁ-\N O)k T/\/\ 3.29 (m, 2H), 2.61-2.87 (m,
\ AH), 0.52-2.18 (m, 15H)
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Example Structure & Name Analytical & Biology Data Method
Q TH NMR (500 MHz, DMSO-
F o oo dé) 58.16 (_d, J:S.Y.‘? Hz, H_—i), Example
7.80(d, J=8.92 Hz, 1H), 6.84-~ 267
Y 7.23 (m, 1H). 5.63 (s, 2H).
NS o 4.92 (brs, 1H), 4.13 (s, 3H),
2.83 (5. 2H). 2.61-2.74 (m,
279 N °)I\T/W 1H). 2.55 (5. 3H), 2.01-2.17
\ (m, 1H), 1.40-1.95 (m, 7H),
(18,38)-3-((6-(5- 1.25 (s, 1H), -0.16-0.98 (m,
({({(cyclopropyvimethyD(methvlca SH)
thamoyoxy ymethy - T-methyl- |y oms. MR =494.2
1H-1,2.3-triazol-4-y1)-2- hLPAT ICso = 21 nM
(difluoromethyDpyridin-3-vioxy}
cvclohexane-1-carboxvlic acid
1H NMR (500 MHz, DMSO-
. O'O"/co 4 doy & 816 (d, =875 Hz, 1H), | Example
2 7.80(d J=8.92 Hz, 1H). 6.89- | 267
P 7.22 {m, 1HD, 5.62 (s, 2HD,
N 4.92 (brs. 1H). 2.74 (s, 3H).
j\ /D 2.60-2.72 (m, 1H), 2.55 (s,
280 NOS N0 N 3H), 1.79 (4, J=123.19 Hz,
N—N | 15H)
{18.39)-3-((6-(5- LC]\/@S, {Nﬁ"*‘HiE'i' = 4942
({((cyclobuiyl(methylicarbamoylyo | TEPATICs0 =22 1M
xy ymethvl)-1-methyl-1H-1,2.3-
triazol-4-y1}-2-(diffuoromethyl)
pyvridin-3-vhyoxy)cvclohexane-1-
carboxvlic acid
Q 1H NMR (500 MHz, DMSO-
F o “IeoH d63 5 8.16 (d, I=8.85 Hz, 1H), | Example
7.82 {br d, F=8.85 Hz, 1H}, 267
Y 6.88-7.19 (m, 1H), 5.62 (br d,
NS o 3=10.99 Hz, 2H), 4.93 (brs,
N~ AL D 1H), 4.02-4.24 (m, 3H), 2.97-
281 A 3.34 {m, 2HD), 2.60-2.85 (mn,
\

(18,38)-3+(6~(5-
{{{cvclopentyl{methylicarbamovl}
oxy ymethyi)-1-methyi-1H-1,2,3-
triazol-d-y1}-2-(diflucromethyl)
pyridin-3-vhyoxy)cvclohexane-1-
carboxylic acid

4H), -0.24-2.48 (m. 16H)
LOMS, [M+H]+ = 508.2
hLPAT ICs0 =35 nM
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Example Structure & Name Analytical & Biology Data Method
Q 1H NMR (500 MHz, DMSO-
Foo o d6) 0 8.16 {br d, }=8.75 Hz, Example
. 1H), 7,80 (br d, J=8.84 Hz, 267
F TH), 6.85-7.47 (m, 6H), 5.69
o (brs, 2H), 491 (brs, 1H),
. N 437 (brs, 2H), 4.07 (br d,
283 VA | /\© J=14.22 Hz, 3H), 2.61-2.89
(1838)3((6-(5- (m. 4H). 1.42-2.16 (m. 8H)
D | LOMS, [M+HT+ = 5309
{({{benzyl{methycarbamovljoxy} RLPAL ICs0 = 19 nM
methyi)-1-methyl-1H-1.2,3- AL L0 e
triazol-4-y1)-2-
{difluoromethyDpyridin-3-
vhoxy)cyclohexane-1-carboxvlic
acid
1H NMR (500 MHz, DMSO-
O,O.,,C om d6)87.97 (br d, J=7.02Hz, | Example
2 - . - N
- 1H), 7.61 (brd, =854 Hz, 268
oY 1H), 5.66 (br d, =8 54 Hz,
Ny 5 2H), 4.84 (br s, 2H), 4.54 (br
)iy d.J=2.75 Hz, 2H), 4.11 (s,
283 NCYTTNo N | 3h), 334 (s, 1H), 2.97-3.22
NTN | {m. 2H), 2.71-2.86 (m, 3H),
2.62-2.70 (m, 1H), 1.23-2.13
(18.38)-3-{((2-(methoxymethyl)- | (m, 10H), 1.01 {d, J=6.41 Hz,
6-( F-methyl-5-(((methyl{propyl)y | 1H), 0.56-0.87 (m, 3H)
carbamoyloxy ymethyi}-1H-1.2 3~ | LCMS, [M+HP+=476.2
riazol-4-yDpvridin-3~-yoxy) hLPAT ICs0 = 475 oM
cyclohexane-1-carboxviic acid
'O 1H NMR (500 MHz, DMSO-
o “eo,H doy & 7.98 (br d, J=8.85 Hz, Example
- 1H), 7.61 (br d, J=8.85 Hz, 268
Y 1H). 5.66 (br d. J=8.85 Hz,
NS o 2H), 4.84 (brs, 1H), 4.54 (d.
J=2.44 Hz, 2H), 4.11 (s, 3H),
- N‘ﬁ—\N OJ\T/\/\ 3.00-3.28 (m, 2H). 2.61-2.85

{18.38)-3-((6-(5-(({(butvl{methy])
carbamoyljoxy ymethyl}-1-
methyi-1H-1,2.3-tnazol-4-y13-2-
{methoxymethylpyridin-3-vi}
oxy jcyclohexane--carboxylic
acid

(m, 410), 0.57-2.16 (m. 18H)
LCMS, [MHH[+ = 490.3
hLPA1 ICs0 = 48 nM
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Example Structure & Name Analytical & Biology Data Method
Q 1H NMR (500 MHz, DMSO-
o oM dé) 85 7.98 ,{ br d, J=8.54 Hz, Example
N 1H), 7.60 (br d, J=8. 54 Hz, 268
Y TH), 5.66 (br d, J=12.82 Hz,
NS o 2H), 4.82 (br s, 1H), 4.42-
I 4.65 (m, 2H), 4.12 (s, 3H),
235 N\,;_\N ° T/W 2.92-322 (m, 2H), 2.61-2.89
(m, 4H), 0.64-2.16 (m, 14H),
-0.11-0.53 (m, 4H)
{18,38}-3-({6-(5-({({{cvclopropvi LCMS, [M+H+ = 488.3
methyl}{methyearbamoyhoxyIm | b pA 1 1050 = 1008 nM
ethyby-1-methyi-1H-1,2,3-triazol-
4-y1y-2-{methoxymethyipyvridin-
3-yhoxy)eyclohexane-1-
carboxvlic acid
1H NMR (500 MHz, DMSO-
Q., , d6) 8 7.96 (br d, J=8 54 Hz, Example
e COH 1H), 7.60 (br d, J=8 85 Hz, 268
So TN TH), 5.63 (5, 2H), 4.82 (br s,
N | 1H), 4.52 (brs, 2H), 4.09 (s,
o /D 3H), 332 (s, 3H), 2.59-2.%1
186 N OJ\N (m, 4H), 1.26-2.24 (m, 15H)
N=N_ | LCMS, [M+H]+ = 4883
(18.38)-3-((6-(5-(((cy clobuty] hLPA1 ICs0 = 92 nM
{methycarbamovhoxy hmethyi)-
T-methy-1H~1,2 3-tnazol-4-y 1}~
2-{methoxymethyl) pyridin-3-yi)
oxy ey clohesane-t-carboxylic
acid
1H NMR (500 MHz, DMSO-
O'O"/co i doy & 7.98(d, I=8.54 Hz, 1H), | Example
z 7.61(d, J=8.85Hz, 1H). 5.66 268
SN | (s, 2H), 4.84 (brs, 1H), 4.54
N (d, 1=2.75 Hz, 2H), 4.11 (s,
j\ /Q 3H), 3.91 (s, TH), 2.73-2.92
287 NT NS0 N {m, 1H), 2.65 (br 5. 3H). 2.56
N—N

(18,38)-3-{{6-(5-
{{{cyclopentyl{methycarbamoyl)
oxy ymethyiy-1-methyi-1H-1,2,3-
triazol-4-v-2-(methoxymethyl)
pyridin-3-yDoxy)evciohexane-1-
carboxvlic acid

(s, TFD), 1.24-2.12 (m, 17H)
LCMS, [MH+H[+ = 502.3
hLPA1 ICso =118 uM
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Example Structure & Name Analytical & Biology Data Method
Q TH NMR (500 MHz, CDCls)
o Vo 5812 (brd, J=853Hz 1H), Example
7.95 (brg, 1H}, 5.39-5.59 (m, 93
7] 2H), 4.87 (brs. 1H), 4.20 (br
NS o s, 3H), 3.23 (brs, 2HD, 2.84
o (brs, 1H), 2.68-2.79 (m, 3H),
288 ”\&_\N o g 1.46-2.19 (m, 10H), 0.88 (br
£0s 5, 3H)
{18,38)-3-((2-methyl-6-(1- LCMS, [M+H]+=4490.1
methyi-5-((((methyl-d3¥propyl} | hLPAT ICs0 =29 nM
carbamoyDoxyvimethy)-1H-1,2.3-
triazol-4-yipyridin-3-vhoxy}
cvclohexane-1-carboxylic acid
1H NMR (500 MHz, DMSO-
O'O"/co y d6) 8 8.29 (d, J=8.85 Hz, 1H), | Example
- 2 7.98 (br d, }=9.16 Hz, 1H), 270
& 5.45-5.65 (m, 2H), 4.99 {br s,
N TH), 412 (s, 3H), 2.91-3.14
0 (m, 2H), 2.83 (br s, 3H), 2.56-
289 NTS OJJ\N/W 2.69 (m, 1H), 1.41-2.04 (m,
N-N_ I 8H), 0.71-1.03 (m, 1H). -0.08-
{18,383-3-{(2-cyano-6-(5~ 0.50 ﬁfn’ 4H) . -
{{({(cyclopropvimethy!¥methyica LCMS, {}\’Ii_kH—H_ =469.1
rbamoyDoxy ymethyl)-T-methyl- hLPALICs0 =40 nM
1H-1.2,3~triazol-4-vDpyridin-3-
vhoxy yeyelohexane-1-carboxyhie
acid
H NMR (500 MHz, DMSO-
OQ.,,C%H ds) & 830 (brs, 1H), 7.92 (br | Example
\c d, J=9.77 Hz, 1H), 6.91-7.38 270
Z | (m, 5H), 5.47-53.72 {m, 2H),
N 5.00 (brs, 1H), 4.25-4.50
2 (m.3H), 3.94-4.20 (m. 2H),
290 2.60-2.88 (m 4H), 1.37-2.18

(18,38)-3-({6-(5-
{{{benzyl{methyl}carbamoyljoxy}
methy -1 ~-methyl-1H-1,2,3~
triazol-4-y1}-2-cyanopyridin-3-
vhoxy yeyelohexane-1-carboxyhie
acid

{m, 8H)
LCMS, [M+H|+ = 5053
hLPATICso =2 0M
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(18,38)-3-¢(2~cvano-6-{5-
{{{cyclobutyl(methyiicarbamoylio
xy ymethvl)-1-methyl-1H-1,2.3-
triazol-4-vpyridin-3-
vhoxy)cyclohexane-1-carboxvlic
acid

LCMS, [M+H[+ = 469.3
hLPA1L ICs0 =23 nM

Example Structure & Name Analytical & Biology Data Method
1H NMR (500 MHz, DMSO-
O'O"/cozH d6y S 8.30 (br d, J=8.85 Hz, Example
NG 1H), 7,98 (d, J=9.16 Hz, 1H), 270
Z | 5.40-5.65 (m. 2H), 5.00 (brs,
N o 1H), 4.13 (br s, 3H), 2.99-
I 3.29 (m, 2H), 2.70-2.83 {m,
291 NCYTTO NS 3D, 2,62 (brt, 129,92 H,
NN ! 1H), 0.59-2.17 (m, 15H)
(18,38)-3-((6-(5- LOMS, IMAH]+ = 471.3
(((butyl{(methylcarbamoylioxy)ym | hEPAT ICs0 = 15 nM
ethyly-1-methyl-1H-~1,2,3-trazol-
4-y1y-2-cyanopyndin-3-
yvhoxy yevelohexane-1-~carboxylic
acid
Q 1H NMR (500 MHz, DMSO-
o oo, do) 6 8.24-8.45 (m, 1H), 8.30 | Example
\e (br d, J=8.67 Hz, 1H), 7.97 270
a {br d, J=9.09 Hz, 1H), 5.43-
NS o 5.68 {m, 2H), 5.01 (brs, 1H),
4.05-4.22 {m, 3H), 3.56 (br s,
292 N O)LT/\Q 1H), 3.05-3.30 (m, 2H), 2.66-
\ 2.83 (m, 3H), 1.09-2.37 (i,
{18,383-3-{(2-cyano-6-(5~ 15H)
(({(eyclobuty lmethyly(methyDear | LOMS, [MH]+ = 483.2
bamoyDoxy methyl}-T-methyl- | hREPAT ICs0 = 20 nM
1H-1.2,3~triazol-4-vDpyridin-3-
vhoxy yeyelohexane-1-carboxyhie
acid
1H NMR (500 MHz, DMSO-
O'O"’co H d6) & 830 {d, =016 Hz, 1H}, | Example
- 2 7.97 (br d. J=9.16 Hz, 1H), 270
= | 5.52 {brs, 2H), 5.00 (br s,
Nx 1H), 4.12 (s, 3H), 3.40-3.67
j\ /D (m. 1H), 2.74 (br s, 3H), 2.57-
703 NS0y 2.66 (m, 1H), 1.29-2.22 (m,
N=N_ | 14H)
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WO 2017/223016
Example Structure & Name Analytical & Biology Data Method

TH NMR (500 MHz, DMSO-
O,O,,,co ! d6) § 8.29 (d, J=8.85 Hz, 1H), | Example

\C 2 7.97 {br d, F=9.16 Hz, 1H), 270
=~ | 5.52 (brs, 2H), 5.00 (br s,
N TH), 4.12 (s, 3H), 3.50-3.69
a D (m, 1H), 2.65 (br s, 3H). 2.60
294 NN A (brs, 1H), 1.22-2. 11 {m, 161

0”7 N
N—N |
{18.38)-3-{(2-cyano-6-{5-
{{{cyclopentyl(methycarbamoyl}
oxy ymethvi)-1-methyi-1H-1.2.3-
triazol-4-vDpyndin-3-vioxy)
cvclohexane-1-carboxylic acid

LCMS, [M+H]+ = 4833
hLPAT ICs0 = 15 nM
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WHAT IS CLAIMED IS:

1. A compound according to Formula (1):

0]
R
AN O)J\T/ 4

\

N7\ Rs

Ro (1)
or stereoisomers, tautomers, a pharmaceutically acceptable salts, or solvates thereof,
wherein
R2 is independently selected from H and Ci.4 alkyl substituted with 1-5 Ro;
Ru13 is independently selected from H, D, and Ci.4 alkyl substituted with 1-3 Ry;
Rs and R4 are independently selected from H, Ci1.7 alkyl substituted with 1-3 Ry, -
(CR7R7)r-Cs-g cycloalkyl substituted with 1-3 Rs, -(CR7R7)-aryl substituted with 1-3 Rg,
Cz-7alkenyl substituted with 1-3 Rg, -(CR7R7)r-5-6 membered heterocyclic ring substituted
with 1-3 Rg, -(CR7R7)r-5-6 membered heteroaryl ring substituted with 1-3 Rs, or Rz and
R4 combine with the N to which they are attached to form a 4-9 membered heterocyclic
ring substituted with 1-3 Rg;
X1, X2, X3, and X* are independently selected from CRs and N; provided no more than
two of X!, X2, X3, or X* are N;
Rs is independently selected from H, F, Cl, OR7, CN, N(R7)2, C1.4 alkyl substituted with
1-5 Ry, C1.4 alkoxy substituted with 1-5 Rg,and C1.4 heteroalkyl substituted with 1-5 Ro;
Rs is Ca.g cycloalkyl which is substituted with Rio and (-CH2)o-1R11;
R7 is independently selected from H, C1.4 alkyl, and Cs.s cycloalkyl; or R7 and Rz, together
with the carbon atom to which they both attach, form a Cs.¢ cycloalkyl ring;
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Rs is independently selected from H, D, Ci.6 alkyl substituted with 1-5 Rg, C2.6 alkenyl,
Ca-6 alkynyl, phenyl, -(CH2)-Cs.6 cycloalkyl, F, CI, Br, CN, COOH, and Ci.4 alkoxy;
Ro is independently selected from H, D, F, Cl, NH2, OH, OC1.salkyl, Cisalkyl, C15
heteroalkyl Cs.¢ cycloalkyl, and phenyl, wherein when Rg is Cl, NH2 or OH it is not
substituted on C; of the the alkyl to which it is attached;

Riois independently selected from H, D, C14 alkyl, F, Cl, Br, OR7, NHC(=O)ORy, and
NHC(=0)ORy;

R11 is independently selected from H, CN, -C(=0)R12, tetrazolyl, HN—0 , and

(0)

289

Ri12 is independently selected from OH, OC1.4 alkyl, NH2, NHCH>CH>SO3sH, and
NHSO:C1.4alky;
r is independently selected from zero, 1, 2, 3, and 4,

and n is slected from 1, 2, 3, or 4.

2. The compound of claim 1, wherein
Rz and R4 are independently selected from H, C1.7 alkyl substituted with 1-3 Ry, -
(CR7R7)r-C3-s cycloalkyl substituted with 1-3 Rs, -(CR7R7)-aryl substituted with 1-3 Rg,
Ca-7alkenyl substituted with 1-3 Ry, -(CR7R7)r-5-6 membered heterocyclic ring substituted
with 1-3 Rg, -(CR7R7)r-5-6 membered heteroaryl ring substituted with 1-3 Rg, and Rz and

R4 combine with the N to which they are attached to form the following:

PR
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Tﬁ“’é\o‘f‘*oﬂ
rf\ \
O

,g‘\ 'g\’

\ N N/w
N
K/O
or , each of which may be

substituted with 1-3 Rs, and
nequals 1 or 2.

3. The compound according to claim 1 wherein,
Rs and R4 are independently selected from H, Ci.7 alkyl substituted with 1-3 Ry, -

(CR7R7)-C3-s cycloalkyl substituted with 1-3 Rs, -(CR7R7)-aryl substituted with 1-3
Rs, Co-7alkenyl substituted with 1-3 Ry,

o O
ROReRe

- 318 -



, each of which can be substituted with 1-3 Rs, and Rz and R4 combine with the N to

which they are attached to form a 4-9 membered heterocyclic ring substituted with 1-
5 3 Rg; and

nequals 1 or 2.

4. A compound according to claim 1 of Formula (11):

)L R4
A 0 T/

N\\ |

N7\ Rs
Ro (1)
10 oran enantiomer, a diastereomer, a sterecisomer, a pharmaceutically acceptable salt
thereof, wherein
R2 is independently selected from H and Ci.4 alkyl substituted with 1-5 Ro;
Ru13 is independently selected from H, D, and Ci.4 alkyl substituted with 1-3 Ry;
Rs and R4 are independently selected from H, Cy1.7 alkyl substituted with 1-3 Ry, -
15 (CR7R7)r-Cs6 cycloalkyl substituted with 1-3 Rs, and -(CR7R7)-aryl substituted
with 1-3 Rsg;
X1, X2, X3, and X* are independently selected from CRs and N; provided no more than
two of X!, X2, X3, or X*are N;
Rs is independently selected from H, F, Cl, OR7, CN, N(R7)2, C1-4 alkyl substituted with
20 1-5 Ry, C1.4 alkoxy substituted with 1-5 Rg, and C1.4 heteroalkyl substituted with
1-5 Rg;
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Ry

Ry y)o-l
Re IS %‘Q ;

R is independently selected from H, C1.4 alkyl, and Cz6 cycloalkyl; or R7 and Rz, together

with the carbon atom to which they both attach, form a Cs.¢ cycloalkyl ring;

Rs is independently selected from H, C1.6 alkyl substituted with 1-5 Rg, C2.6 alkenyl, Cz.6
alkynyl, -(CH2)-Cs cycloalkyl, F, Cl, Br, CN, and COOH,;

Ro is independently selected from H, F, Cl, NH2, OH, OCi.salkyl, C1salkyl, C15
heteroalkyl Cs.6 cycloalkyl, and phenyl wherein when Rg is Cl, NH2 or OH it is
not substituted on Cz of the the alkyl to which it is attached;

Rio is independently selected from H, D, C1.4 alkyl, F, CI, Br, OR7, NHC(=O)OR7, and
NHC(=0O)ORy;

LN
7 o}
R11 is independently selected from CN, —C(=0)R1», tetrazolyl, Hv—0 and

(0)

L1

0.

R12 is independently selected from OH, OCi.4 alkyl, NH2, NHCH2CH.SO3H, and
NHSO,C1.salky;

r is independently selected from zero, 1, 2, 3, and 4.

5. The compound of claim 4 having Formula (111):
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0
)k R
0 T/4

N
\

R> (1)

or an enantiomer, a diastereomer, a stereocisomer, a pharmaceutically acceptable salt

thereof, wherein

Rz is independently selected from CH3z and CDs;

R1z is independently selected from H and Ci-4 alkyl;

Rs is independently selected from H and C1.4 alkyl;

R4 is independently selected from Ci.6 alkyl substituted with 1-3 Ry, -(CR7R7)r-C3-6
cycloalkyl substituted with 1-3 Rs, and -(CR7R7)-aryl substituted with 1-3 Rg;

Rs is independently selected from H, F, Cl, CN and C1.4 alkyl; provided one of Rs is H;
Ry

Rig y)o_]
Re is %‘Q X

R7 is independently selected from H, C1.4 alkyl, and Cs.s cycloalkyl; or R7 and Rz, together
with the carbon atom to which they both attach, form a Cs.¢ cycloalkyl ring;

Rs is independently selected from H, C1.6 alkyl substituted with 1-5 Rg, Cs.6 cycloalkyl, F,
Cl, Br, CN, =0, and COOH,;

Ro is independently selected from H, F, CI, NH,, OH, OC1.salkyl, C1-salkyl, Cs
cycloalkyl, and phenyl wherein when Rg is CI, NH2 or OH it is not substituted on
C: of the the alkyl to which it is attached;

R0 is independently selected from H, D, C1.4 alkyl, and F;

Ri11 is independently selected from CN, —C(=0)R12, and tetrazolyl;

Ri12 is independently selected from OH, OCi.4 alkyl, NH2, and NHSO,C1.4alky; and

r is independently selected from zero, 1, 2, 3, and 4.
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6. The compound of claim 5, having Formula (1V):

O
.

O T/
N—N Rs

Re (V)

or an enantiomer, a diastereomer, a stereocisomer, a pharmaceutically acceptable
salt thereof, wherein
Rz is independently selected from CH3z and CDs;
R1z is independently selected from H and Ci-4 alkyl;

Rs is independently selected from H and C1.4 alkyl;

R4 is independently selected from Cy.6 alkyl,

(Rg)1-3 Rg

Rg /
¢ f(CHR,) f(CHR
§_(CH R7) 0-2 ; 7)0-2 S ( 7)0-2

_(Rg)3

; Rg
g_(CHR7)0-2@ and g—(CHR7)0_2@ .

Rs is independently selected from H, F, Cl, and C1.4 alkyl; provided one of Rs is H;

R7 is independently selected from H, C1.4 alkyl, and Cz6 cycloalkyl;

Rs is independently selected from H, C1.6 alkyl substituted with 1-5 Ry, Cz.6 cycloalkyl, F,
Cl, Br, CN, =0, and COOH,;

Ro is independently selected from H, F, Cl, NH2, OH, OCa.salkyl, Cisalkyl, Cs.
cycloalkyl, and phenyl wherein when Rg is Cl, NH2 or OH it is not substituted on
C. of the the alkyl to which it is attached;

Rio is independently selected from H, D, C1.4 alkyl, and F;

-322 -



R11 is independently selected from CN, -C(=0O)R12, and HN—N ; and
R12 is independently selected from OH and NHSO,C1.salky.

7. The compound of claim 6 or an enantiomer, a diastereomer, a
5 stereoisomer, a pharmaceutically acceptable salt thereof, wherein

R4 is independently selected from

HoeHe e H R
ST U A
i ,fﬂ,wwfﬁ,aw,
. W(Rx)m’f\/@(Rs)m’ﬁW(Rs)m’24@’
ﬁv@ﬁ”\/@ 8,and~“¢©8

Rs is independently selected from H, F, Cl, Br, CN, and C1-s alkyl.

8. The compound of claim 7 having Formula (V):
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|/

)k R
0 T/4

N Rs
R2 V)

or an enantiomer, a diastereomer, a stereoisomer, a pharmaceutically acceptable salt

N\\ |

N—

thereof, wherein

R2 is independently selected from CHs and CDs;
5 Ruisindependently selected from H and CHz;

Rs is independently selected from H and CHg;

R4 is independently selected from

e H R i
D DA IR
o ,fM,fM,ﬁﬁ,mw,
AL T

Rs is independently selected from H, F, and C1.4 alkyl;
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Rs is independently selected from H, F, Cl, Br, CN, and C1.4 alkyl,;
Riois independently selected from H, D, and F; and
R11 is independently selected from—C(=0)OH, and -C(=O)NHSO2Me.

9. The compound of claim 7 having Formula (V1):

/

R Rs (V1)
or an enantiomer, a diastereomer, a stereocisomer, a pharmaceutically acceptable salt
thereof, wherein
Rz is independently selected from CH3z and CDs;
R13 is independently selected from H and CHs;
Rs is independently selected from H and CHz;

R4 is independently selected from

Qﬁﬁﬂgﬂ A< f%,ﬂﬁ, =]

%\;(Rgh-g 5 \/@(Rs)m S W(&)m 24@
, . , o , ,
ﬁ\/gﬁ \/© ,andﬁﬁ \@ ;

Rs is independently selected from H and CHs; and
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Rs is independently selected from H, F, ClI, Br, CN, and C1-4 alkyl.

10. The compound of claim 4 having Formula (VI1):

) )J\
R4
X 0 T/

N
\

R> (V1)
or an enantiomer, a diastereomer, a stereoisomer, a pharmaceutically acceptable salt
thereof, wherein
R2 is independently selected from CHs and CDs;
R1z is independently selected from H and Ci-4 alkyl;
Rz is independently selected from H and C1.4 alkyl;
R4 is independently selected from C1.¢ alkyl substituted with 1-3 Ry, (CR7R7)r-Cs-6
cycloalkyl substituted with 1-3 Rg, and -(CR7R7)r-aryl substituted with 1-3 Rs;

Rs is independently selected from H, F, CI, CN, and C1.4 alkyl;
Ry

Ry y)o-l
Re is %‘G X

R is independently selected from H, C1.4 alkyl, and Cz6 cycloalkyl; or R7 and Rz, together
with the carbon atom to which they both attach, form a Cs.¢ cycloalkyl ring;

Rs is independently selected from H, C1.6 alkyl substituted with 1-5 Ry, Cz.6 cycloalkyl, F,
Cl, Br, CN, =0, and COOH,;

Ro is independently selected from H, F, Cl, NH2, OH, OCi.salkyl, C1salkyl, Cs.
cycloalkyl, and phenyl, wherein when Rg is Cl, NH2 or OH it is not substituted on
C, of the the alkyl to which it is attached;
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R0 is independently selected from H, C1.4 alkyl, and F;

R11 independently selected from—C(=0O)R12 and tetrazolyl;

R12 is independently selected from OH and NHSO.C1.salky; and
r is independently selected from zero, 1, 2, 3, and 4.

11.  The compound of claim 10, or an enantiomer, a diastereomer, a
stereoisomer, a pharmaceutically acceptable salt thereof, wherein
Rz is independently selected from CH3z and CDs;
R13 is independently selected from H and CHs;
Rs is independently selected from H and CHz;
Rg

5 S Q
CHR
R4 is independently selected from Cy¢ alkyl, 3 ( 7)0-2

(Rg)13 Ry

S A S
s~ (CHR7)o.» s (CHR7))

Y (Rg)13

; Rg
g_(CHR7)0-2@ and g_(CHRﬂO-z@ .

Rs is independently selected from H, F, Cl, and C1.4 alkyl;
Rs is
COOH

)

Rz is independently selected from H, C1.4 alkyl, and C1.¢ cycloalkyl; and

Rs is independently selected from H, F, Cl, Br, CN, and Cy.4 alkyl.

12.  The compound of claim 10 having Formula (VI11):

- 327 -



OH

0 c”
I
Rs o
R1s o
N AL
\E_N O R
\ /
Rz Rs (V1)

or an enantiomer, a diastereomer, a stereoisomer, a pharmaceutically acceptable
salt thereof, wherein

R2 is independently selected from CHs and CDs;
5 Rauis independently selected from H and CHs;
Rs is independently selected from H and CHg;

R4 is independently selected from

HOHCHC e H R
N R A AN

o
o EXIA AL Tf AN
(Rg)13 PH_HJ\/<>(R8)13 #J‘;\LQ/(RQH §4<j

fv@&@ el

Rs is independently selected from H, F, and CHs; and
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13. The compound of claim 4 having Formula (1X):
Re

O/

i/

Rz (IX)

5 oran enantiomer, a diastereomer, a stereoisomer, a pharmaceutically acceptable salt

N/N

thereof, wherein
R2 is independently selected from CHs and CDs;
R1z is independently selected from H and Ci-4 alkyl;
Rz is independently selected from H and C1.4 alkyl;
10  Rais independently selected from Ci.6 alkyl substituted with 1-3 Re, (CR7R7)-Cs-6
cycloalkyl substituted with 1-3 Rg, and -(CR7R7)r-aryl substituted with 1-3 Rs;

Rs is independently selected from H, F, CI, CN, and C1.4 alkyl;
Ry

Ry y)o-l
RGB%—KC:j> X

R is independently selected from H, C1.4 alkyl, and Cz6 cycloalkyl; or R7 and Rz, together
15 with the carbon atom to which they both attach, form a Cs.¢ cycloalkyl ring;
Rs is independently selected from H, C1.6 alkyl substituted with 1-5 Ry, Cz.6 cycloalkyl, F,
Cl, Br, CN, =0, and COOH,;
Ro is independently selected from H, F, Cl, NH2, OH, OCi.salkyl, C1salkyl, Cs.
cycloalkyl, and phenyl, wherein when Rg is Cl, NH2 or OH it is not substituted on
20 C. of the the alkyl to which it is attached;
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Rio is independently selected from H and F;

R11 is independently selected from—C(=0O)R12 and tetrazolyl;

R12 is independently selected from OH and —C(=O)NHSO:Me; and
r is independently selected from zero, 1, 2, 3, and 4.

14.  The compound of claim 4, wherein said compound is selected from the group of:
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(o) (o}
(o]
(o] o]
NS N N
N-N OJ(N N O/Z(N/O " O/Z(N/\/k
\ / N—N N-N
] \ / ] \ / ]
S o S o L. on
? T 0 if ? Y
| N F o) F
_N
o) o} o]
NS N4 NTS 0/[4/0 NS o/z(«/k
N—N NN NN N N-N N
F
o ‘CO,H
| X
_N
o]
XN
N L
—N\ ! /\D
, Or an enantiomer, a diastereomer, a stereoisomer, or a

pharmaceutically acceptable salt thereof.
15.  The compound of claim 4, wherein said compound is selected from the group of:
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/\D, or an enantiomer, a

diastereomer, a stereoisomer, or a pharmaceutically acceptable salt thereof.

16. The compound of anyone of claims 1-8, wherein said compound has the formula:

| N
= l ~N
~_N

AN @]
N-N o4
\ N

/b , an enantiomer, a diastereomer, a stereoisomer, or
a pharmaceutically acceptable salt thereof.

17.  The compound of anyone of claims 1-8, wherein said compound has the formula:

/\D , an enantiomer, a diastereomer, a stereoisomer,
10  orapharmaceutically acceptable salt thereof.

18.  The compound of anyone of claims 1-8, wherein said compound has the formula:
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| X
N~
0]
AN
ek )
N—N / . . .
\ , an enantiomer, a diastereomer, a stereoisomer, or a

pharmaceutically acceptable salt thereof.

19.  The compound of anyone of claims 1-8, wherein said compound has the formula:

, an enantiomer, a diastereomer, a stereoisomer, or a

pharmaceutically acceptable salt thereof.

20.  The compound of anyone of claims 1-8, wherein said compound has the formula:

L
o NS~
\ / , an enantiomer, a diastereomer, a stereoisomer, or a
10  pharmaceutically acceptable salt thereof.

21.  The compound of anyone of claims 1-8, wherein said compound has the formula:
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/[::jw, OH
o i
F (o]

o)
AN
ol )
N—N / . . .
\ , an enantiomer, a diastereomer, a stereoisomer, or a

pharmaceutically acceptable salt thereof.

22.  The compound of anyone of claims 1-8, wherein said compound has the formula:

5
/[::jW, OH
0 i
F o
o]
N-N N | | |
\ , an enantiomer, a diastereomer, a sterecisomer, or a
pharmaceutically acceptable salt thereof.
23.  The compound of anyone of claims 1-8, wherein said compound has the formula:
10

B

_N

(o]

AN
N L
NN ﬁ

\ / ] )
, oran enantlomer, a dlastereomer, a

stereoisomer, or a pharmaceutically acceptable salt thereof.

24.  The compound of anyone of claims 1-8, wherein said compound has the formula:
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o °
N __~
Q o
NN—N O/Z(;“/\D
N , an enantiomer, a diastereomer, a stereoisomer, or a

pharmaceutically acceptable salt thereof.

25.  The compound of anyone of claims 1-8, wherein said compound has the formula:

5
L, on
0 I
B °
N__—
0
N OJ(N
N-N
R
, an enantiomer, a diastereomer, a stereoisomer, or a
pharmaceutically acceptable salt thereof.
26. A compound of Formula (X):
x7
x5 \
’L R2o
X
/
N \
\ OH
N——N
10 R (X)

or an enantiomer, a diastereomer, or a stereocisomer thereof, wherein
R2o is independently C1.6 alkyl or H;
- 336 -



10

15

20

Ro1 is independently C1.6 alkyl or H;
X3 and X® are independently CH or N; and
X" is Br.

27.  The compound of claim 26 having Formula (XI):

Br
| AN
N =
NN
\ OH
N——N
\ (XI), or an enantiomer, a

diastereomer, or a stereoisomer thereof.

28. A pharmaceutical composition comprising one or more compounds

according to anyone of claims 1-25 and a pharmaceutically acceptable carrier or diluent.

29. A compound according to any one of claims 1-25 for use in therapy.

30. A compound according to any one of claims 1-25 or a pharmaceutically

acceptable salt thereof for use in treating fibrosis in a mammal in need thereof.

31. A compound according to any one of claims 1-25 or a pharmaceutically
acceptable salt thereof for use in treating lung fibrosis (idiopathic pulmonary fibrosis),
asthma, chronic obstructive pulmonary disease (COPD), renal fibrosis, acute kidney
injury, chronic kidney disease, liver fibrosis (non-alcoholic steatohepatitis), skin fibrosis,
fibrosis of the gut, breast cancer, pancreatic cancer, ovarian cancer, prostate cancer,

glioblastoma, bone cancer, colon cancer, bowel cancer, head and neck cancer, melanoma,

- 337 -



multiple myeloma, chronic lymphocytic leukemia, cancer pain, tumor metastasis,
transplant organ rejection, scleroderma, ocular fibrosis, age related macular degeneration
(AMD), diabetic retinopathy, collagen vascular disease, atherosclerosis, Raynaud’s

phenomenon, or neuropathic pain in a mammal in need thereof.
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