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COMPOUNDS AND COMPOSITIONS FOR TREATING CONDITIONS ASSOCIATED WITH
LPARECEPTOR ACTIVITY

CROSS REFERENCE TO RELATED APPLICATIONS
[8601] The application claims the benefit of International Patent Application Number
POT/ON2022/082072, filed on March 21, 2022, and International Patent Application Number
PCT/CN2021/125409, filed October 21, 2021, cach of which is incorporated herein by reference i its

entirety.

FIELD

[B602] The present disclosure provides LPA antagomists, as well as pharmaceutical compositions
comprising the compounds disclosed herein. Also provided are methods for treating LPA-associated

discascs, disorders, and conditions.

ACKGROUND

[8603]  Vanous lipid mediators, inchuding eicosanoid and platelet activating factor (PAF) are produced
by the activity of phospholipase from cell membrances. Lysophospholipids are one class of these
membranc-derived bioactive lipid mediators and include fysophosphatidic acid (LPA). LPA 1s not a single
molecular entity but a collection of endogenous structural variants with fatty acids of vaned lengths and
degrees of saturation. LPAs affect cellular functions that include cellular proliferation, differentiation,
survival, migration, adhestion, invasion, and morphogengsis. These functions mfluence many biological
processes that include neurogenesis, angiogenesis, wound healing, immunity, and carcinogenesis. 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 arc predominantly receptor mediated. Activation of the
LPA receptors (LPA,, LPA,, LPA; LPAy, LPAs, LPAG with LPA mediates a range of downstream

signaling cascades.

SUMMARY

[0604] Antagounizing LPA receptors (such as the LPA; receptor) may be uscful for the treatment of a
variety of disorders, mcluding fibrosis such as pulmonary fibrosis, hepatic fibrosis, renal fibrosis, arferial
fibrosis and systemic sclerosis, and thus the diseases that result from fibrosis {¢.g., pulmonary fibrosis, for
example, Idiopathic Pulmonary Fibrosis (IPF), hepatic fibrosis, including Non-aleoholic Steatohepatitis

{NASH), renal fibrosis, such as diabetic nephropathy, systiemic sclerosis~-scleroderma, etc.), COVID-19,
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chronic obstructive pulmonary disease (COPD), neuroinflammation, or multiple sclerosis. The present
application describes LPA antagomists, as well as pharmaceutical compositions comprising the
compounds disclosed herein. Also provided are methods for treating LPA-associated diseases, disorders,

and conditions.

[0605]  In onc embodiment is provided the compounds of Table 1, or a pharmaceutically acceptable salt
or solvate thereof. In one embodiment, is provided the compounds of Table 2, or a pharmaccutically

acceptable salt, solvate, stereoisomer, or mixture of stereoisomers thereof,

[8606]  Also provided herein are pharmaceutical compositions comprising a compound of Table 1, or a

pharmaceutically acceptable salt or solvate thereof, and & pharmaceutically acceptable excipient.

{8607} Also provided herein are methods for treating or preventing an LPA-associated disease in a
subject in need thereof, the method comprising administering to subject a therapeutically effective amount
of a compound disclosed herein (¢.g., a compound of Table 1 or Table 2, or a pharmaceutically acceptable
salt or solvate thergof), or a pharmaceutical composition thereof. In some embodiments, the LPA-
associated disease is an LPA-associated disease, such as, but not limited to, fibrosis, transplant rejection,

cancer, osteoporosis, or an inflammatory disorder.

[0608]  In some embodiments, the LPA~associated discase 1s fibrosis, transplant rejection, cancer,
osteoporosis, or inflammatory disorders. In certain of these embodiments, the fibrosis 1s pulmonary, liver,
renal, cardiac, dermal, ocular, or pancreatic fibrosis. In certain embodiments, the cancer 1s of the bladder,
blood, bone, brain, breast, central nervous system, cervix, colon, endometrium, esophagus, gall bladder,
genitalia, genttourinary tract, bead, kidoey, laryox, liver, lung, muscle tissue, neck, oral or nasal mucosa,

ovary, pancreas, prostate, skin, spleen, small intesting, large intestine, stomach, testicle, or thyroid.

[B609]  In some embodiments, the LPA-associated diseasce is idiopathic pulmonary fibrosis (IPF), non-
ajcoholic steatohepantis (NASH), non-alcoholic fatty liver discase (NAFLD), chronic kidney disease,
diabetic kidney disease, systemic sclerosis, COVIDR-19, chronic obstructive pulmonary disease (COPD),

neuroinflammation, or multiple sclerosis.

10610]  Also provided herein are methods for treating or preventing fibrosis in a subject in need thereof,
the method comprising administering to subject a therapeutically effective amount of a compound
disclosed herein {e.g., a compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate
thereof), or a pharmaceutically acceptable salt or solvate thereof, or a pharmaceutical composition

thereof.
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[B811]  In some embodiments, the fibrosis is idiopathic pulmonary fibrosis (IPF}), nonalcoholic
steatohepatiis (NASH), chronic kadney disease, diabetic kidney disease, and systemic sclerosis. For

example, the fibrosis can be IPF.

DETAILED DESCRIPTION
Definitions

[3012]  The tollowing descrption sets forth exemplary embodiments of the present techuology. It
should be recognized, however, that such description 1s not intended as a himitation on the scope of the

present disclosure but is instead provided as a description of exemplary embodiments.

10613]  As used in the present specification, the following words, phrases and symbols are gengrally
mtended to have the meanings as set forth below, except to the extent that the context in which they arc

used indicates otherwise,

[8614] As used herein, the term “compound,” is meant to include all stereoisomers, geometric 1somers,
tautomers, and isotopes of the structures depicted. Compounds herein identified by name or structure as

one particuiar tautomeric form are mtended to include other tawtomeric forms unless otherwise specified.

{861%] Some of the compounds exist as tautomers. Tautomers are in equibibrium with ong another.
For exarople, amide containing compounds may exist in equilibrium with imidic acid tautomers.
Regardless of which tautomer is shown, and regardless of the nature of the equilibrium among tautomers,
the compounds are understood by one of ordinary skill in the art to comprise both amide and imidic acid
tautomers. Thus, the amide containing compounds are understood o include their inudic acid tautomers.

Likewise, the tmidic acid containing compounds are understood to mchude their amide tautomers.

[0016]  Any compound or structure given hercin, is also intended to represent unlabeled forms as well
as isotopically labeled forms of the compounds. These forms of compounds may also be referred to as
“isotoprcally enriched analogs.”™ Isotopically labeled compounds have structures depicted herein, except
that one or more atoms are replaced by an atom having a selected atomic mass or mass pumber. Examples
of isotopes that can be incorporated into the disclosed compounds include 1sotopes of hivdrogen, carbon,
nitrogen, oxygen, phosphorous, fluorine, chlorine, and iodine, such as ’H, °H, "C, “C, “C, PN, PN, 0,
U0, 0, e, e, S, PR PCL L and 'L respectively. Various isotopically labeled compounds of the
present disclosure, for example those into which radioactive isotopes sach as °H and "C are incorporated.
Such isotopically labelled compounds may be useful 1 metabolic studies, reaction kinetic studies,

etection or imaging techniques, such as posiiron enussion tomography (PET or single-photon emission
detect tech 1 13 i araphy (PET gle~phot

(7S]
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coraputed tomography (SPECT) including drug or substrate tissue distribution assays or in radioactive

treatment of patients.

[8817]  The term “isctopically enriched analogs™ includes “deuterated analogs” of compounds
described herein in which one or more hydrogens is/are replaced by deuterium, such as a hydrogenon a
carbon atom. Such compounds exhibit increased resistance to metabolism and are thus useful for
mereasing the half-life of any compound when administered to a mammal, particularly a human. See, for
example, Foster, “Deuteniuom Isotope Effects in Studics of Brug Metabolism,” Trends Pharmacol. Sci.
5{12):524-527 (1984}, Such compounds are synthesized by means well known 1o the art, for example by

cmploying starting materials in which one or more hyvdrogens have been replaced by deuterinm.

[6618] Deuterium labelled or substituted therapeutic compounds of the disclosure may have improved
DMPK {drug metabolism and pharmacokinetics) properties, relating to distribution, metabolism, and
gxcretion (ADME). Sebstibution with heavier isotopes such as dewteriom may afford certain therapeutic
advantages resulting from greater metabolic stability, for exampie increased in vive half-life, reduced
dosage requirements, and/or an improvement in therapeutic index. An '*F, “H, ''C labeled compound may
be useful for PET or SPECT or other imaging studies. Isotopicaily labeled compounds of this disclosure
and prodrugs thereof can generally be prepared by carrying out the procedares disclosed in the schemes or
in the examples and preparations described below by substituting a readily available isotopically labeled
rcagent for a non-isctopically labeled reagent. bt 1s understood that deuterium in this context is regarded

as a substituent in a compound described herem.

[8819] The concentration of such a heavier 1sotope, specifically deuterium, may be defined by an
isotoptc enrichment factor. In the compounds of this disclosure any atom not spectfically designated as a
particular isctope 13 meant to represent any stable isotope of that atom. Unless otherwise stated, when a
position is designated specifically as “H” or “hydrogen,” the position is understood to have hydrogen at
tts natural abundance 1sotopic composition. Accordingly, in the compounds of this disclosure any atom

specifically designated as a deuterium (D) 18 meant to represent deuterium.

[8626] In many cases, the compounds of ths disclosure are capable of forming acid and/or base salts

by virtue of the presence of amino and/or carboxyl groups or groups similar thereto.

[8621] Provided are also pharmaceutically acceptable salts, hydrates, solvates, tautomeric forms,
polvimorphs, and prodrugs of the compounds described hercin. “Pharmaceutically acceptable” or
“physiclogically acceptable” refer to compounds, salts, compositions, dosage forms and other materials
which are useful in preparing a pharmaceutical composition that 1s suitable for veterinary or human

pharmaceutical use.
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[60622] The term “pharmaceuticaily accepiable salt” of a given compound refers to saits that retain the
biclogical effectiveness and propertics of the given compound and which are not biologically or otherwise
undesirable. “Pharmaceutically acceptable salts” or “physialogically acceptable salts” include, for
exaraple, salts with morganic acids and salts with an organic acid. In addition, if the compounds described
herein are obtained as an acid addition salf, the free base can be obtained by basifving a solution of the
acid salt. Conversely, if the product is a free base, an addition salt, particularly a pharmaceutically
acceptable addition salt, may be produced by dissolving the free base in a suitable organic solvent and
treating the solution with an acid, in accordance with conventional procedures for preparing acid addition
salis from base compounds. Those skilled 1o the art will recognize various synthetic methodologies that
may be used to prepare nontoxic phamaceutically acceptable addition salts. Phamnaceutically acceptable
acid addition salts may be prepared from inorganic and organic acids. Salts derived from inorganic acids
mclude, ¢.g., hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like.
Salts derived from organic acids include, e.g., acetic acid, propiomic acid, gluconic acid, glveolic acid,
pyruvic acid, oxalic acid, malic acid, malonic acid, succinic acid, maleic acid, fumaric acid, tartaric acid,
citric acid, benzoic actd, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, p-
toluene-sulfonic acid, salicyhic acid, and the like. Likewise, pharmaceutically acceptable base addition
salis can be prepared from morganic and organic bases. Salts derived from inorganic bases include, by
way of example only, sodium, potassium, lithium, aluminem, ammonium, calcium, and magnesium salts,
Salts derived from organic bases include, but are not limited to, salts of NH;, or primary, secondary,
tertiary amines, such as salts derived from a N-containing heterocvele, a N-containing beteroaryl, or
derived from an amine of formula N(RM); {e.g., HNY( R or (alkyi)N+(RN);;) where cach RN is
mdependently hydrogen, alkyl, alkenvl, alkynyl, haloalkyil, cycloalkyl, heterocyelyl, arvl, or heteroaryi,
wherein each s optionally sabstituted, such as by one or more {e.g., 1-5 or 1-3} substituents (e g, halo,
cvano, hvdroxy, aminoe, alkyl, alkenvl, alkynyl, haloalkyl, alkoxy, or haloalkoxy). Specific examples of
suitable amines include, by way of example only, isopropylamine, trimethyl amine, diethyl amine, tri(iso-
propvl) amine, tr{n-propy!} amine, ethanolamine, 2-dimethylaminocthanol, piperazine, pipendine,

morpholine, N-cthylpiperidine, and the like.

[8623]  The term “sabstituted” means that any one or more hyvdrogen atoms on the designated atom or
group 1s replaced with one or more substituents other than hydrogen, provided that the designated atom’s
normal valence is not exceeded. The one or more substituents include, but are not limited to, alkyl,
atkenvl, alkynyl, alkoxy, acvl, amino, amido, amidino, arvl, azido, carbamovl, carboxyl, carboxyl ester,
cyano, guanidino, halo, haloalkyl, haloalkoxy, hetercalkyl, heteroaryl, heterocyelyl, hvdroxy, hydrazino,
ming, oxo, miro, alkvisulfiovl, sulfonic acid, alkyisulfonyl, thiccvanate, thiol, thione, or combinations

thereof.

W
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[3024]  Polymers or similar mdefinite structures amved at by defining substituents with further
substituents appended ad infinitum {e.g., a substituted aryl having a substituted alkyl which is itself
substituted with a substituted aryl group, which is further substituted by a substituted heteroalkyl group,
cte.) are not intended for inclusion herein. Unless otherwise noted, the maximum number of senial
substitutions in compounds described herein is three. For example, serial substitutions of substituted arvl
groups with two other substituted arvl groups are himited to ((substituted arvl)substituted aryl) substituted
aryl. Similarly, the above definitions are not mtended to inchude impermissible substitution patterns {e.g,
methyi substituted with 5 fluorines or heteroary] groups having two adjacent oxygen ring atoms}). Such
mmpermissible substitution patterns are well known to the skilled artisan. When used to modify a
chemical group, the term “substituted” may describe other chemical groups defined herem. Unless
specified otherwise, where a group is described as optionally substituted, any substituents of the group are
themsclves unsubstituted. For example, in some embodiments, the torm “substituted alkyl” refers o an
alkvl group having one or more substituents including hvdroxyl, halo, alkoxy, cycloalkyl, heterocyelvl,
arvl, and heteroarvl. In other embodiments, the one or more substituents may be further substituted with
halo, alkyi, baloalkyl, hydroxyl, alkoxy, cycloalkyl, heterocyclyl, arvi, or heteroaryl, cach of which is
substituted. fn other embodiments, the substituents may be further substituted with halo, alkvl, haloalkyl,

alkoxy, hydroxyl, cveloalkyl, heterocvelvl, arvl, or heteroaryl, each of which is unsubstituted.

[B0825]  The terms “optional” or “optionally” means that the subsequently descrnibed event or
circomstance may or may not occur, and that the description includes instances where said event or
circumstance occurs and instances in which it does not. Also, the term “optionally substituted” refers to
any one or more hydrogen atoms on the designated atom or group may or may not be replaced bv a

moigty other than hydrogen.

[0626] A dash (*-7) that 15 not between two letters or symbaols is used to indicate a point of attachment
for a substituent. For example, -C(O)NH, 1s attached through the carbon atom. A dash at the front or end
of a chemical group is a matter of convenience; chemical groups may be depicted with or without ong or
more dashes without losing their ordinary meaning. A wavy line drawn through a line i a structare
indicates a point of attachment of a group. Unless chemically or structurally required, no directionality is

mdicated or implied by the order in which a chemical group 1s written or named.
[8027]  The prefix “C,..” mmdicates that the following group has from u to v carbon atoms. For example,
“Crealkyl” indicates that the alky! group has from 1 to 6 carbon atoms.

[8628] Reference to “about” a value or parameter herein mmcludes (and describes) embodiments that are
directed to that value or parameter per se. In certain embodiments, the term “about” includes the

indicated amount + 10%. In other embodiments, the term “about” includes the indicated amount = 3%.
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In certain other embodiments, the term “about” inchudes the indicated amount + 1%.  Also, to the teom
“about X7 includes deseription of “X”. Also, the singalar forms “a” and “the” inclode plural references
unless the context clearly dictates otherwise. Thus, e.g., reference to “the compound™ includes a phurality
of such compounds and reference to “the assay”™ includes reference to one or more assays and equivalents

thereof known to those skilled 1n the art.

[8629] “Alkyl” refers to an unbranched or branched saturated hvdrocarbon chain. As used herein, alkyl
has 1 to 20 carbon atoms (1.2, Cras alkyvly, 110 12 carbon atoms (i.¢., Cip2 alkyl}, 1 to & carbon atoms
{ie, Cigalkyl), 1 to 6 carbon atoms (i.¢., Cis alkyl), or 1 to 4 carbon atoms (.o, Cig atkyl). Examples of
alkyl groups include, e.g., methyl, ethyl, propyl. 1sopropyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, pentyl,
2-pentvl, 1sopentvl, neopentyl, hexyl, 2-hexyl, 3-hexyl, and 3-methylpentyl. When an alkyl residue having
a specific number of carbons 1s named by chemical name or identified by molecalar formula, all
positional isomers having that number of carbons may be encompassed; thus, for example, “butyl”
mcludes n-butyl (i.¢., {CHy}CHs), sec-butyl (o, -CH{CH:)YCH,CH), 1sobutyl (1o, -CH,CH{CH:).),
and tert-butyl (.e., ~C{CHs)), and “propyl” includes n-propyi (e, {(CH)CHs), and isopropyl (ie.,
-CH{CH;),).

18038] “Alkenyl” refors to an alkyl group containing at least one {¢.g., 1-3, or 1} carbon-carbon double
bond and having from 2 to 20 carbon atoms (1., a0 alkenyl), 2 to 12 carbon atoms (i.e., Cyp alkenyl),
2 1o 8 carbon atoms (1.¢., Co alkenyl), 2 to 6 carbon atoms (1.¢., Co altkenyl), or 2 to 4 carbon atoms {ic.,
o4 alkenvl). Examples of alkenyl groups include, ¢.g., ethenvl, propenyi, butadienyl (including 1,2-

butadienyl, and 1,3-butadienyl}.

[0031]  “Alkynyl” refers to an alkyl group containing at least one {¢c.g., 1-3, or 1} carbon-carbon triple
bond and having from 2 to 20 carbon atoms (.., Cono alkynvl}, 2 to 12 carbon atoms (i.e., Carrr alkynyl),
2 to 8 carbon atoms {i.¢., Crg alkynyl), 2 to 6 carbon atoms (i.e., Cos alkynyly, or 2 to 4 carbon atoms
{i.c., Cyqalkynyl), The term “alkynyl” also includes those groups having one triple bond and one double

bond.

3

[8632] Certain commonly used alternative chemical names may be used. For example, a divalent
group such as a divalent “alkyl” group, a divalent “aryl” group, etc., may also be referred to as an
“alkviene™ gro r an “alkvienyl” gre n “aryiens” gr ran “arylenyl” on respectively

viene™ group or an “alkvienyl” group, an “arylene™ group or an “arylenyl” group, respectively.
18633} “Alkoxy” refers to the group “alkyi-O-7. Examples of alkoxy groups include, ¢.g., methoxy,
cthoxy, n-propoxy, 1so-propoxy. n-butoxy, teri-butoxy, sec-butoxy, n-pentoxy, n-hexoxy, and

1,2-dimethyibutoxy.
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[0034] “Haloalkyl” refors to an unbranched or branched alkvl group as defined above, wherein one or
more (¢.g., | to 6 or 1 to 3} hydrogen atoms are replaced by a halogen. For example, where a residue 1s
substituted with more than one halogen, it may be referred to by using a prefix corresponding to the
number of halogen moicties attached. Dihaloalky! and trihaloalkyl refer to alkyl substituted with two
{“di”y or three (“tr1”} halo groups. which may be, but are not necessarily, the same halogen. HExamples of
haloalkyl mclude, .g., trifluoromethyl, difluoromethyl, fluoromethyl, trichloromethyl,

2.2, 2-riftacroethyvl, 1.2-diflucroethyl, 3-bromao-2-fucropropyl, 1.2-dibromoethyl, and the like.

{8035 “Haloalkoxy™ refers to an alkoxy group as defined above, wherein one or more {e.g., tto6or i

to 3} hydrogen atoms are replaced by a halogen.

{0036] “Hydroxvalky!” refers to an alkyl group as defined above, whercin one ormore {e.g., tto6or §

to 3) hydrogen atoms are replaced by a hvdroxy group.
[0037] “Alkvithio” refers to the group “alkyi-S-7.

[B038]  “Acyl” refers to a group ~-C{OMR, wherein R 1s hvdrogen, alkyi, cveloalkyl, heterocvelyl, aryl,
heteroalkyl, or heteroaryl; gach of which may be optionally substituted, as defined herein. Examples of

acyl include formyl, acetyl, cylcohexylicarbonyl, cyclohexylmethyl-carbonyl, and benzoyl.

108039]  “Amido” refers to both a “C-amido™ group which refers to the group -C{O)NR'R” and an “N-
amido” group which refers to the group -NR'C{O)R”, wherein RY and R” are independently hydrogen,
alkvl, alkenyl, alkvnyvl, cycloalkyl, heterocyelyl, arvl, heteroalkvl, or heteroarvl; cach of which may be
optionally substituted, as defined herein, or RY and R are taken together to form a cycloalkyl or

heterocyelvl; each of which may be optionally substituted, as defined herein.

10648] “Aminc” refers to the group -NRYR* wherein RY and R” are independently hydrogen, atkyl,
alkenyl, alkynvl, cycloalkyl, heterocvelyl, arvl, heteroalkyl, or heteroaryl; each of which may be

optionally substituted, as defined heremn.

[B041]  “Amidino” refers to ~C(NRVYNR?), wherem RY and R* are independently hyvdrogen, alkyl,
atkenyl, alkvnyl, eycloalkyl, heterocyclyl, aryl) hetercalkyl, or heteroaryl; each of which may be

optionally substituted, as defined herein.

[8842]  “Arvl” refers to an aromatic carbocyclic group having a single ring {¢.g., monocyche) or
multipic rings {e.g., bicyclic or tricvelic) including fused systems. As used herein, aryl has 6 to 20 ring
carbon atoms (1.¢., Ceop arvl), 6 1o 12 carbon ring atoms (i.¢., Ceyz aryl), or 6 to 10 carbon ring atoms (i.c.,
Ce-1o arvl). Examples of arvl groups include, e.g., phenyl, naphthyl, fluorenyl, and anthrvl. Aryl, however,

does not encompass or overlap in any way with hetercaryl defined below. If one or more aryl groups are
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fused with a heteroaryl, the resulting ring system is heteroarvi regardiess of point of attachment. If one or
more aryl groups are fused with a heterocyclyl, the resulting ring systenm is heterocyclyl regardiess of
point of attachment. If one or more aryl groups are fused with a cycloalkyl, the resulting ring system is

cycloalkvl regardless of point of attachment.

[0643) “Carbamoyl” refers to both an “O-carbamoyl” group which refers to the group ~-G-C{O)NR'R?
and an “N-carbamoyl” group which refers to the group -NRVC(OYOR?, wherein RY and R” are
mdependently hydrogen, alkvl, alkenvl, alkvnvl, evcloalkyl, heterooyelyl, aryl, heteroalkyl, or heteroaryk;

cach of which may be opticnally substituted, as defined herein.

{0644] “Carboxyl ester” or “ester” refer to both ~-OC{OIR" and -C{O)OR™, wherein R* is alkyl, alkenyl,
alkyovl, cyeloalkyl, heterocyelvl, arvl, heteroalkyl, or heteroaryl; cach of which may be optionally

substituted, as defined herein.

[8045]  “Cycloalkyl” refers 1o a saturated or partially unsaturated cyclic alkyl group having a single ring
or multiple rings including fused, bridged, and spiro ring systems. The term “cvcloalkyl” includes
cycloalkenyl groups (1., the ovclic group having at least one double bond) and carbocyclic fused nng
systems having at least one sp’ carbon aton: (i.e., at least one non-aromatic ring). As used herein,
cycloalkyl has from 3 to 20 ring carbon atoms (i.¢., Csao cycloalkyl), 3 to 14 ring carbon atoms (1e.,

Ca.pp cyeloalkyly, 3 to 12 ring carbon atoms (1.e., Csoz oycloalkyl), 3 to 10 ring carbon atoms (1.¢.,

Cho eyeloalkvl}y, 3 10 8 ring carbon atoms (Le., Css cycloalkyl), or 3 to 6 ring carbon atoms (..,

Cis cyveloalkyl). Monocyclic groups mclude, for example, cyclopropyl, cyvclobutyl, cyclopentyl,
cvelohexyl, cveloheptyl, and cvclooctyl. Polyeycelic groups mnclude, for example, bicyclo[2.2. 1Theptanyl,
bicyelo2.2 2loctanyl, adamantyl, norboryl, decalinyl, 7. 7-dimethyvl-bicyclo|2.2 Theptanyl, and the ike.
Further, the term cycloalkyl 15 intended to encompass any non-aromatic ring which may be fused to an
aryl ring, regardless of the attachment to the remainder of the molecule. Stll further, cycloalkyl also
mchudes “spirocveloalky!” when there are two posttions for substitution on the same carbon atom, for

example spiro]2 Sloctanyl, spirof4 Sldecanyl, or spiro]S. 3 jundecanyl.

[8646] “Tmno™ refers to a group ~-C(NRIR, wherein RY and R” are each independently hvdrogen,
alkvl, alkenyl, alkvayl, cycloalkyl, heterocyelyl, aryl, heteroalkyl, or heteroarvl; each of which may be
optionally substituted, as defined heroin.

{8647} “Halogen” or “halo™ refers to atoms occupying group VHA of the periodic table, such as fluoro,
chloro, bromo, or 1odo.

{0048] “Heteroalkyl” refers to an alkvl group in which one or more of the carbon atoms {(and any

associated hvdrogen atoms) are cach independently replaced with the same or different heteroatomic

o
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group. The term “heteroalkyl™ mcludes unbranched or branched saturated chain having carbon and
heteroatoms. By way of example, 1, 2 or 3 carbon atoms may be independently replaced with the same or
different heteroatomic group. Hetercatonic groups include, but are not limited to, -NR-, -0-, -5-, -5{0}-,
-S(O)-, and the like, where R is H, alkyl, arvl, cycloalkyl, heteroalkyl, heteroaryl or heterocyelyl, cach of
which may be optionally substituted. Examples of heteroalkyl groups include ~-OCH;, -CHxOCHs, -SCH;,
~CHRSCH;, -NRCH;, and -CHNRCH;3, where R s hydrogen, alkvl, arvl, arvialkyl, heteroalkyl, or
heteroaryl, cach of which may be optiocnally substituted. As used herein, hetercalkyl include 1 to 10
carbon atoms, 1 to § carbon atoms, or 1 to 4 carbon atoms; and 1 to 3 heteroatoms, 1 to 2 heteroatoms, or

1 heteroatom.

[B049]  “Heteroaryl” refers to an aromatic group having a single ring or multiple fused rings, with one
or more ring hetercatoms mdependently selected from nitrogen, oxygen, and sulfur. As used herein,
heteroarvl includes 1 to 20 ring carbon atoms {i.¢.. Ci heteroarvl}, 3 to 12 ring carbon atoms (i.e., Gz
heteroaryl), or 3 to 8 carbon ring atoms {(i.¢., Cas heteroarvl), and 1 to 5 ring heteroatoms, 1 to 4 ring
heteroatoms, 1 to 3 ring heteroatoms, 1 to 2 ring heteroatoms, or | ring hetercatom independently selected
from nitrogen, oxygen, and sulfur. In certain instances, heteroaryl meludes 5-10 membered ring systems,
5-7 membered ring systems, or 5-6 membered ring systems, cach independently having 1 to 4 ring
hetercatoms, 1 to 3 ring heteroatoms, 1 1o 2 ring hetercatoms, or 1 ring heteroatom independently selected
from nitrogen, oxygen, and sulfur. Examples of heteroaryl groups mclude, e g., acridinvl, benzimidazolyl,
benzothiazolyl, benzindolyl, benzofuranyl, benzothiazolyl, benzothiadiazolyl, benzonaphthotfuranyvl,
benzoxazolyl, benzothienyl {(benzothiophenyl), benzotriazolyl, benzo{4 Slmidarol 1, 2-ajpyridyl,
carbazolvl, cinnolinyl, dibenzofuranyl, dibenzothiophenvl, furanyl, isothiazolyl, imidazolyl, indazolvl,
mdolyl, mndazolyl, isoindolyl, isoquinolvl, isoxazolyl, naphthynidinvl, oxadiazolyl, oxazolyl, 1-
oxidopyridinyl, 1-oxidopyrimidinyl, T-oadopyrazinyl, 1-oxidopyridazinyl, phenazinyl, phthalazinyl,
pteridinyl, purinyl, pyrrolyl, pyrazolyl, pyridinyl, pyrazinyl, pyrimidinyl, pyndazinyl, quinazolinyl,
quinoxahnyl, guinolinyl, gquinuclidinyl, isoquinolinyl, thiazolyl, thiadiazolyl, triazolyl, tetrazolyl, and
triazinyl. Examples of the fused-heteroaryi nings mclude, but are not limited to, benzo|dthiazolyl,
quinolinyl, isoguinolinyl, benzo[bithiophenvl, indazolyl, benzo{dlimidazolvl, pyrazolo{l S-ajpynidinyi,
and imidazol 1, 5-alpyridinyl, where the heteroaryl can be bound vig either ring of the fused system. Any
aromatic ring, having a single or multiple fused rings, containing at least one heteroatom, is considered a
heteroary! regardless of the attachment to the remainder of the molecule (ie., through any one of the

fused rings). Heteroaryl does not encompass or overlap with arvl as defined above.

[8656] “Heterocvelyl” refers to a saturated or partially unsaturated cyclic alkyl group, with one or more

ring heteroatoms mdependently selected from nitrogen, oxygen, and salfur. The term “heterocycelyl”
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mncludes heterocveloalkenyl groups (1., the heterocvelyl group having at least one double bond),
bridged-heterocyclyl groups, fused-heterocyelvl groups, and spiro-heterocvelyl groups. A heterocyelyl
may be a single ring or multiple rings wheremn the multiple rings may be fused, bridged. or spiro, and may
comprise one or more {€.g., 1 to 3) oxo (=0) or N-oxide (-0} moicties. Any non-aromatic ring containing
at least one heteroatom is considered a heterocyelyi, regardiess of the attachment (i.¢., can be bound
through a carbon atom or a hetercatom}. Farther, the term heterocyelyl is intended to encompass any non-
aromatic ring containing at least one hetercatom, which ring may be fused to a ¢ycloalkyl, an aryl, or
heteroaryl ring, regardless of the attachment to the remainder of the molecule. As used herein,
heterocvelvl has 2 to 20 ring carbon atoms (1.¢., Caae heterocvelvl), 2 to 12 ning carbon atoms (ie., Coun
heterocvelvly, 2 to 10 ring carbon atoms (L.e., Coie heterocyelyl}, 2 to 8 ring carbon atoms ({e., Cos
heterocvelvly, 3 1o 12 ring carbon atoms (1.¢., Cs.y heterocyelvi}, 3 to 8 ring carbon atoms (i.e.. Css
heterocyelvl), or 3 to 6 ring carbon atoms {i.c., Cis heterocyclyl); having 1 1o 5 ning heteroatoms, 1 to 4
ring heteroatoms, 1 1o 3 ning heteroatoms, 1 to 2 ring heteroatoms, or 1 ring heteroatom independently
selected from nitrogen, sulfor, or oxygen. Examples of heterocyelyl groups include, e.g., azetidinyl,
azepinyl, benzodioxolyl, benzolbi{1,4]dioxepinyl, 1 4-benzodioxanyl, benzopyranyl, benzodioxinyl,
benzopyranonyl, benzofuranonyl, dioxolanyl, dihydropyranyi, byvdropyranyl, thienyli 1,3 {dithianyl,
decahvydrotsoquinolyl, furanonyl, imidazolinyl, imidazolidinyl, indolinyl, indohizinyl, 1soindolinyl,
tsothiazolidinyl, isoxazolidinyl, morpholinyl, octahvdroindolyl, octahydroisoindolyl, 2-oxopiperazinyl,
Z~oxopipendinyl, 2-oxopyrrolidinyl, oxazolidinyi, oxiranvl, oxetanyl, phenothiazinyl, phenoxazinyl,
piperidinyl, piperazinvl, 4-piperidonvl, pyrrolidinyl, pyrazohidinyi, quinuclidinyi, thiazolidimyi,
tetrahvdrofuryl, tetrabydropyranyl, trithianyl, tetrabvdroguinohinyl, thiophenyl (i.e., thienvi},
thiomorpholinyl, thiamorpholinyl, 1-oxo-thiomorphohnyl, and 1,1-dioxo-<thiomorpholinyl. The term
“heterocyelyvl” also inclodes “spiroheterocyclyl” when there are two positions for substitution on the same
carbon atom. Examples of the spiro-heterocyclyl rings include, e.g., bicvelic and tricyclic ring systems,
such as oxabicvelo{2.2 2octanvl, Z-oxa-7-azaspiro} 3 Sinonanyl, 2-oxa-6-azaspiro{3 4joctanvl, and 6-oxa-
1-azaspiro|3 .3 theptanyl, Exampies of the fused-heterocyclyl nings include, but are not limited to, 1,2.3 4~
tetrahvdrotsoquinolinyl, 4,5 6 7-tetrahvdrothieno|2, 3-clpyridinyl, indolinyl, and isoindohinyl, where the
heterocyelyl can be bound via either ring of the fused system.

10651)  “Sulfonyl” refers to the group -S5{O1RY, where RV 1s hydrogen, atkyl, alkenyl, atkynyl
cycloalkvl, heterocyelyl, arvl, heteroalkyl, or beteroaryl; cach of which may be optionally substituted, as
defined heren. Examples of sulfonvl are methylsultonyl, ethylsulfonyl, phenvisulfonyl, and

toluenesulfonyl.

18052] “Alkyisulfonyvl” refers to the group -5{(0)R, where R is alkyl.
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[0053]  “Alkvisulfinyl” refers to the group -S{O)R, where R 13 alkyl.

[B654]  Ags used herein, “pharmaceutically acceptable carrier” or “pharmaceutically acceptable
exciptent” includes anv and all sclvents, dispersion media, coatings, antibactenal and antifungal agents,
1sotonic and absorption delaving agents and the like. The ase of such media and agents for
phammaceutically active substances is well known in the art. Except insofar as anv conventional media or
agent is incompaiible with the active ngredient, 1ts use in the therapeutic compositions 1s contemplated.

Supplementary active ingredients can also be incorporated into the compositions.

[B655] A “solvate” is formed by the interaction of a solvent and a compound. Solvates of salts of the
compounds described herein are also provided. Hydrates of the compounds described herein are also

provided.

[8656]  The torm “LPA-associated disease™ as used herein is meant to include, without linutation, those
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 discases, disorders, or
conditions may arnse from one or more of a gengtic, iatrogenic, immunclogical, infectious, metabolic,
oncological, toxic, surgical, and/or traumatic etiology. Accordingly, inhibiting of onc or more
Iysophosphatidic acid (LPA)} receptors {e.g., LPAL, LPA,, LPAz, LPA4, LPAs, or LPA receptor) signaling
can alter the pathology and/or symptoms and/or progression of the disease, disorder, or condition. In
some embodiments, the LPA-associated disease is an LPAl-associated discase, wherein modulating
LPA1 receptor signaling can alter the pathology and/or symptoras and/or progression of the discase,

disorder, or condition.

[B8537]  The terms “fibrosis” or “fibrosing disorder,” as used herein, refers to conditions that are
associated with the abnormal accumulation of cells and/or fibronectin and/or collagen and/or mereased
fibroblast recruitment and tnclude but are not limited to fibrosis of mdividual organs or tissues such as the
heart, kidney, liver, joints, lung, pleural tissue, peritoneal tissue, skin, comea, retina, musculoskeletal and

digestive tract.

[0658] The term “pharmaceutically acceptable” as used herein indicates that the compound, or salt or
composition thereof is compatible chemically and/or toxicologically with the other ingredients

comprising a formulation and/or the subject being treated therewith,

{805%] The term “administration” or “adminstering” refers to a method of giving a dosage of a
compound or pharmaceutical composition to a vertebrate or invertebrate, including a mammal, a bird, a
fish, or an amphibian. The method of administration can vary depending on various factors, ¢.g., the

coraponents of the pharmaceutical composition, the site of the discase, and the severity of the discase.
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[B860] The terms “effective amount” or “effective dosage”™ or “pharmaceutically effective amount” or
“therapeuatically effective amount,” as used herein, refer to a sufficient amount of a chemical entity {e.g., a
compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof) being
adnunistered which will relieve to some extent one or more of the symptoms of the discase or condition
beng treated, and can include curing the disease. “Curing” means that the symptoms of active disease are
chiminated. The result includes reduction and/or alleviation of the signs, svmptoms, or causes of a discase,
or any other desired alteration of a biological system. For example, an “effective amount” for therapeutic
uses is the amount of the composition comprising a compound as disclosed herein required to provide a
chimically significant decrease in disease symptoms. An appropnate “effective” amount in any individual
case 18 determined using any suitable technique, such as a dose escalation study. In some embodiments, a
“therapeutically effective amount” of a compound as provided herein refers to an amount of the

compound that is cffective as a monotherapy or combination therapy.

{0061]  The term “excipient” or “pharmaceutically acceptable excipient” means a pharmaceutically-
acceptable matenal, composition, or vehicle, such as a hiquid or solid filler, diluent, carrier, solvent, or
encapsulating material. In some embodiments, cach component is “pharmaceutically acceptable™ in the
sense of being compatible with the other ingredients of a phamaceutical formulation, and suitable for use
in contact with the tissue or organ of humans and animals without oxcessive toxicity, irmtation, allergic
response, immunogenicity, or other problems or complications, commensurate with a reasonable
benefit/risk ratio. See, e.g., Remington: The Science and Practice of Pharmacy, 21st ed.; Lippimcott
Witliams & Wilkins: Philadelphia, PA, 2003; Handbook of Pharmaceutical Hxcipients, 6th ed ; Rowe et
al., Eds.; The Pharmaceutical Press and the American Pharmaceutical Association: 2009; Handbook of
Pharmaceutical Additives, 3rd ed.; Ash and Ash Eds.; Gower Publishing Company: 2007, Pharmaceutical

Preformulation and Formulation, 2nd ed.; Gibson Ed.; CRC Press LLC: Boca Raton, FL, 2009,

[8662] The term “pharmaceutical composition” refers to a mixture of a compound disclosed herein, or
a pharmaceutically acceptable salt or solvate thereof as provided herein with other chemical components
{referred to collectively herein as “excipients™), such ag carriers, stabilizers, diluents, dispersing agents,
suspending agents, and/or thickening agents. The pharmaceutical composition facilitates administration of
the compound to an organism. Multiple techniques of administering a compound exist in the art
including, but not limited to, rectal, oral, mtravencus, acrosol, parenteral, ophthalmic, pulmonary, and

topical admintstration.

10663]  The terms “treat,” “treating.” and “treatment,” in the context of treating a discase, disorder, or

condition, are meant to include alleviating or abrogating a disorder, disease, or condition, or onc or more
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of the svmptoms associated with the disorder, disease, or condition; or {o slowing the progression, spread

or worsening of a disease, disorder or condition or of one or more symptoms thereof.

[0864] The term “preventing

pp)

" as used herein, is the prevention of the onset, recurrence or spread, in

whaole or in part, of the discase or condition as described herein, or a symptom thereof.

10665)  The terms “subject,” “patient.” or “mdividual,” as used herein, are used interchangeably and
refers to any animal, including mammals such as mice, rats, other rodents, rabbits, dogs, cats, swine,
caitle, sheep, horses, primates, and humans. In some embodiments, the term refers 1o a subject,
particolarly a mammalian subject, for whom diagnosis, prognosis, or therapy 1s destred or needed. In
some embodiments, the subject 1s a human. In some embodiments, the subject has experienced and/or

exhibited at least one symptom of the discase, disorder, or condition to be treated and/or prevented.

{0066] The teros “treatment regimen” and “dosing regimen” arc used interchangeably to refer to the

dose and timing of admmistration of each therapeutic agent in a combination.

[B867] The term “pharmaceutical combination,” as used herein, refers to a pharmaceutical treatment
resulting from the mixing or combining of more than one active ingredient and includes both fixed and

non-fixed combinations of the active mgredicnts.

100668]  The term “combination therapy™ as used herein refers to a dosing regimen of two different
therapeutically active agents (i.¢., the components or combination partners of the combination), wherein
the therapeutically active agents are administered together or separately m a manner prescribed by a

medical care taker or according to a regulatory agency as defined herein,

[8669] The term “modulate,” “modulating,” or “modulation,” as used herein, refers to a regulation or
an adjustment (¢.g.. increase or decrease) and can include, for example agonism, partial agonism or

antagonisot.

Compounds

{8678}  Provided herein are compounds that are LPA antagonists. In some embodiments, provided is

compound selected from Table 1, or a pharmaceutically acceptable salt or solvate thercof
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{0071}  The compounds provided herein encompass stereochemical forms of the compounds, for
example, optical isomers, such as enantiomers, diastereomers, as well as mixtures thereof, e.g., mixtures
of enantiomers and/or diastereomers, including racemic mixtures, as well as equal or non-¢qual mixtures
of individual enantiomers and/or diastercomers. Methods known in the art can be used to determine
absolute and/or relative configuration, including, but not limited to, chromatography, spectroscopy, X-ray
crystallography, and the like. All stercochemical forms are contemplated in this disclosure. Unless
otherwise indicated. when a disclosed compound is named or depicted by a structure without specifving
the stercochemistry and has one or more chiral centers, 1t 1s understood to represent all possible
stereoisomers of the compound, such as those delineated in Table 2. In some embodiments, provided 1s
compound selected from Table 2, or a pharmaceutically acceptable salt, solvate, stergoisomer, or mixture

of stereoisomers thereof.

Table 2

Structure Structure
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Structure Structure
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Structure Structure

OH

[8672] The compounds disclosed herein inciude pharmaceutically acceptable saits thereof In addition,
the compounds disclosed herein also inclode other salts of such compounds which are not necessarily
pharmaceutically acceptable salts, and which may be useful as intermediates for proparing and/or
purfying compounds disclosed herein and/or for separating isomers or enantiomers of the compounds.
Non-limiting examples of pharmaceutically acceptable salts of compounds disclosed herein include
trifluoroacetic acid salts.

[6673] It will further be appreciated that the compounds disclosed herein or their salts may be 1solated
it the form of solvates, and accordingly that any such sclvate is included within the scope of the present
disclosure. For example, compounds disclosed herein and salts thereof can exist in unsolvated as well as

solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and the like.

Treatment Methods and Uses

{0074] The methods described herein may be applied to cell populations in vivo or ex vive. “In vivo™
means within a living individual, as within an animal or buman. fn this context, the methods described

herein may be used therapeutically in an individual. “Ex vive” means outside of a hving individaal.

21
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Examples of ex vivo cell populations mehude n vitro cell cultures and biological samples mcluding fluid
or tissue samples obtained from individaals. Such samples may be obtained by methods well known in
the art. Exemplary biological fluid samples include blood, cerebrospinal fluid, vrine, and saliva. In this
context, the compounds and compositions described herein may be used for a variety of purposes,
mcluding therapeutic and experimental purposes. For example, the compounds and compositions
described herein may be used ex vive to determine the optimal schedule and/or dosing of administration
of a compound of the present disclosure for a given indication, cell type, individual, and other parameters.
Information gleancd from such use may be used for experimental purposes or in the clinic to set protocols
for in vivo treatment. Gther ex vivo uses for which the compounds and compositions described herein may
be suited are described below or will become apparent to those skilled in the art. The selected compounds
may be further characterized to examine the safety or tolerance dosage in human or non-human subjects.

Such properties may be exanuned using commonly known methods to those skilled in the art.

{6675}  The compounds as provided herein, or pharmaceutically acceptable salts or solvates thereof, or
phammaceutical compositions of such compounds, are useful as inhibitors of one or more LPA receptors.
Ag described further herem, a compound antagonizing to an LPA receptor can be useful for prevention
and/or treatment of diseases such as various kinds of discase including, for example, fibrosis (e.g.. renal
fibrosis, pulmonary fibrosis, hepatic fibrosis, arterial fibrosis, systemic sclerosis), urinary system discase,
carcinpma-associated disease, proliferative disease, mtlammation/immune system disease, disease by

secretory dysfunction, brain-related disease, and chronie discase.

[8876]  In some embodiments, this disclosure provides methods for treating a subject (e.g.

ot

a human)
having a disease, disorder, or condition in which inhibition of one or more LPA receptors {ie., an LPA-
associated disease) is beneficial for the treatment of the underlying pathology and/or symptoms and/or
progression of the disease, disorder, or condition. In some emboduments, the methods provided herein
can include or further include treating one or more condifions associated, co-morbid or sequela with any

one or more of the conditions provided herein.

18077] Provided herein is a method for treating a LPA-associated disease, the method comprising
administering t¢ a subject in need thereof an effective amount of a compound disclosed hercin (e g, a
corapound of Table 1 or Table 2, or a pharmaccutically acceptable salt or solvate thereof), or a

pharmaceutical composition as disclosed herein.

[B878]  In some embodiments, an LPA-associated disease mcludes, but 1s not limited to treating fibrosis
of an organ {¢.g., hiver, kidney, lung, heart, and skin}, liver discase (acute hepatitis, chronic hepatitis, liver
fibrosis, liver cirrhosis, portal hypertension, regenerative fathire, non-alcoholic steatohepatitis {(INASH),

liver hypofunction, hepatic blood flow disorder, and the like}, cell proliferative disease (e.g., cancer,
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mncluding solid tumors, solid tumor metastasis, vascular fibroma, myveloma, multiple myeloma, Kapost's
sarcoma, leukemia, and chronic tvmphocytic leukenua (CLL}Y, and invasive metastasis of cancer cells,
inflammatory discase {¢.g., psoriasis, nephropathy. and pnewmonia), gastrointestinal tract disease (e.g.,
irritable bowel syndrome (TBS), inflammatory bowel discase (1BD), and abnormal pancreatic secretion),
renal disease, uninary tract-associated disease (e.g., benign prostatic hyperplasia or symptoms associated
with neuropathic bladder disease, spinal cord tumor, hermia of intervertebral disk, spimal canal stenosis,
symptoms derived from diabetes, lower urinary tract disease {¢.g., obstruction of lower unnary tract),
mflammatory discase of the lower urinary tract, dysuna, and frequent urination), pancreas discase,
abnormal angiogenesis-associated disease {¢.g., artenal obstruction), scleroderma, brain-associated

discase {e.g.

P

cerebral infarction and cercbral hemorrhage), neuropathic pain, peripheral nearopathy,
ocular discase (e.g., age-refated macular degeneration {AMB), diabetic retinopathy, proliferative

vitreoretinopathy (PVR}, cicatricial pemphigoid, and glaucoma filtration surgery scarring).

[6679]  In some embodiments, provided herein are methods of treating or preventing fibrosis, the
method comprising admunistering o a subject in need thereof a therapeutically effective amount of a
compound disclosed herein {¢.2., a compound of Table 1 or Table 2, or a pharmaceutically acceptable salt
or solvate thereof), or a pharmaceutical composition as disclosed herein. For example, the methods can
mclude treating renal fibrosis, pulmonary fibrosis, hepatic fibrosis, arterial fibrosis or systemic sclerosis.
In some embodiments, provided herein are methods of treating pulmonary fibrosis {e.g., Idiopathic
Pulmonary Fibrosis (IPF)}, the method compnising administering to a subject in need thereof a
therapeutically effective amount of a compound disclosed herein {e.g., a compound of Table 1 or Table 2,
or a pharmaccutically acceptable salt or solvate thereot), or a pharmaceutical composition as provided

herein.

[0080] In some embodiments, a compound disclosed hercin {¢.g., a compound of Table 1 or Table 2, or
a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided
herein, is used to treat or prevent fibrosis in a subject. For example, a compound disclosed herein{c.g., a
compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof), or a
pharmaceutical composition as provided hercin, can be used 1o treat fibrosis of an organ or fissue ina
subject. In some embodiments, provided herein is a method for preventing a fibrosis condition in a
subject, the method comprising administering to the subject at risk of developing one or more fibrosis
conditions a therapeutically effective amount of a compound disclosed herein (2.g., a compound of Table
1 or Table 2, or a phammaceuticallv acceptable salt or solvate thercof), or a pharmaceutical composition as
provided herem. For example, the subject may have been exposed to one or more environmental

conditions that are known fo increase the risk of fibrosis of an organ or tissue. In some embodiments, the
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subject has been exposed to one or more environmental conditions that are known to increase the risk of
tang, liver or kidney fibrosis. In some embodiments, the subject has a genetic predisposition of
developing fibrosis of an organ or tissue. In some embodiments, a compound disclosed herein{e g., a
compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thercof), or a
phammaceutical composition as provided herem, 1s administered to a subject to prevent or miminuize

scarring following mjury. For example, the injury can include surgery.

{8081] Excmplary discases, disorders, or conditions that involve fibrosis include, but are not himited to:
hung diseases associated with fibrosis, for example, idiopathic pulmonary fibrosis, 1atrogenic drug
induced, occupational/environmental induced fibrosis (Farmer lung), granulomatous discases
{sarcordosis, hypersensitivity pneumonia), collagen vascular disease (scleroderma and others), alveolar
proteinosis, langerhans cell gramulonmatosis, lymphangioleiomyomatosis, inherited diseases (e.g.,
Hermansky-Pudlak Syndrome, Tuberous sclerosis, neurofibromatosis, metabolic storage disorders, and
famihal interstitial lung disease), pulmonary fibrosis secondary to svstemic inflammatory discase such as
rheumatoid arthritis, scleroderma, lupus, cryvptogenic fibrosing alveolitis, radiation induced fibrosis,
chronic obstructive pulmonary disease (COPD), scleroderma, bleomycin induced pulmonary fibrosis,
chronic asthma, stlicosis, asbestos induced pulmonary or plewral fibrogsis, acote lung mjury, acute
respiratory distress syndrome (ARDS), and acute respiratory distress {including bacterial pneumonia
mnduced, trauma induced, viral pneumonia induced, ventilator induced, non-pulmonary sepsis induced,
and aspiration induced}. Chronic nephropathies associated with mjery/fibrosis, kidney fibrosis {renal
fibrosis). glomerulonephritis secondary to systemic mflammatory diseases such as lupus and scleroderma,
tubulomterstittum fibrosis, glomerular nephritis, glomerular sclerosis, focal segmental, diabetes,
glomerular nephritis, focal segmental glomerular sclerosis, IgA nephropathy, hypertension, allograft and
Alport Syndrome; dermatological disorders, gut fibrosis, for example, scleroderma, and radiation mduced
gut fibrosis; biver fibrosis, for example, cirrhosis, aleohol mduced liver fibrosis, nonaleoholic
steatchepatitis (NASH), non-alcoholic fatty liver disease (NAFLD), toxic/drug induced liver fibrosis {c g,
hemochromatosis), biliary duct injury, primary biliary cirrhosis, infection or viral induced hiver fibrosis
{¢.g., chromic HCV infecuion}, mflammatory/immune disorders, and autoimmune hepatitis; head and neck
fibrosis, for example, corneal scarring, ¢.g., LASIK (laser-assisted in situ keratomileusis}, corneal
transpiant, and trabeculectomy; hypertrophic scarring, Duputren disease, cutaneous fibrosis, cutaneous
scleroderma, keloids, e.g., bum induced or surgical; and other fibrotic discases, ¢.g.. sarcoidosis,
scleroderma, spinal cord mpurv/fibrosis, myelofibrosis, vascular restenosis, atherosclerosts,
arteniosclerosis, Wegener's granulomatosis, chronic lymphocvtic leukemia, timor metastasis, transplant
organ rejection {¢.g., Bronchiolitis obliterans}, endometriosis, neonatal respiratory distress syndrome, and

neuropathic pain, fibromyaligia, mixed connective tissue disease, and Pevronie’s disease.
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[B082] Provided herein is a method of improving lung function in a subject comprising administering a
therapeutically effective amount of a compound disclosed hercin (e.g., a2 compound of Table 1 or Table 2,
or a pharmaceutically acceptable salt or solvate thereof}, or a pharmaceutical composition as provided
herein, to the subject in need thereof. In some embodiments, the subject has been diagnosed as having
hung fibrosis. In some embodiments, a compound disclosed herein {e.g., a compound of Table 1 or Table
2, or a pharmaceutically acceptable salt or solvate thereof), or a pharmaceatical composition as provided
herein, is used to treat idiopathic pulmonary fibrosis m a subject. In some embodiments, a compound
disclosed herein {e.g., a compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate
thereof), or a pharmaceutical composition as provided herein, is used to treat usual interstitial pnevmonia

in a subject.

[8883] In some embodiments, a compound disclosed heren {e.g.

ot

a compound of Table T or Table 2, or
a pharmaceutically acceptable salt or sclvate thereot), or a phamaceutical compaosition as provided hercin
15 used to treat diffuse parenchymal interstitial lung discases m subject such as iatrogenic drug induced,
occupational/cnvironmental induced fibrosis (Farmer tung), granulomatous diseases (sarcoidosis,
hypersensitivity pneumonia), collagen vascular disease (scleroderma and others), alveolar proteinosis,
langerhans cell granulonmatosis, lvmphangioleiomyomatosis, inherited discases {¢.g., Hermansky-Pudlak
syndrome, Tuberous sclerosis, neurofibromatosis, metabolic storage disorders, and familial interstitial

fang discase).

[B084] In some embodiments, a compound disclosed herem {¢.g., a compound of Table 1 or Tabie 2, or
a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical compaosition as provided herein
is useful to treat post-transplant fibrosis associated with chronic rejection in a subject such as

Bronchiolitis obliterans following a long transplant.

10685) In some embodiments, a compound disclosed herein (¢.g.. a compound of Table 1 or Table 2, or
a phammaceutically acceptable salt or solvate thereof}, or a pharmaceutical composition as provided hercin
is useful to treat cutancous fibrosis i a subject such as cutaneous scleroderma, Dapuytren disease, and

keloids.

[8686] In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Table 2, or
a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided herein
is useful to treat hepatic fibrosis with or without cirrhosis 1 a subject. For example, toxac/drug induced
{hemochromatosis), alcoholic hiver disease, viral hepatitis ¢hepatitis B virus, hepatitis C virus, HCV},

nonaicoholic Hver disease (NAFLD, NASH), and metabolic and auto-immune discase.
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[B087]  In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Tabie 2, or
a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical compaosition as provided herein

1s useful to treat renal fibrosis in a subject (o.g., tubulointerstitium fibrosis and glomenular sclerosis).

10088]  Further examples of diseases, disorders, or conditions ag provided herein include
atherosclerosis, thrombosis, heart discase, vasculitis, formation of scar tissue, restenosis, phichitis, COPD
{chronic obstructive pulmonary disease), pulmonary hypertension, pulmonary fibrosis, pulmonary
mflammation, bowel adhesions, bladder fibrosis and cystitis, fibrosis of the nasal passages, sinusitis,

inflammation mediated by neutrophils, and fibrosis mediated by fibroblasts.

{8689]  In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Table 2, or
a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided
herein, 1s administered to a subject 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
some cmbodiments, the one or more agents include corticosteroids, immunosuppressants, B-cell

antagonists, and uteroglobin.

[0690]  In some embodiments, a compound disclosed hercin {¢.g., a compound of Table 1 or Table 2, or
a pharmaceutically acceptable salt or solvate thereof}, or a phammaceutical composition as provided
herein, is used to treat a dermatological disorder in a subject. Such dermatological disorders mnclude, but
are not limited to, proliferative or mflammatory disorders of the skin sach as, atopic dermatitis, bullous
disorders, collagenoses, psoriasis, scleroderma, psoriatic lesions, dermatitis, contact dermatitis, eczema,
uriicaria, rosacea, wound healing, scarving, hvpertrophic scarning, keloids, Kawasaki Discase, rosacea,
Sjogren-Larsso Syndrome, or urticaria. In some embodiments, a compound disclosed herein {c.g., a
compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof) 18 used to treat

systemic sclerosis.

10091] In some embodiments, a compound disclosed herein (¢.g.. a compound of Table 1 or Table 2, or
a pharmaceutically acceptable salt or solvaie thereof} is usetful {o treat or prevent inflammation in a
subject. For example, a compound disclosed herein (e.g., a compound of Table 1 or Table 2, ora

pharmaceutically acceptable salt or solvate thereof} can be used in the treatment or prevention of

imflammatoryv/imamunc disorders in a subjeat.

8692} Examples of inflammatory/immune disorders mchude psoriasis, rheumatoid arthntis, vasculitis,
mflammatory bowel disease, dermatitis, osteoarthritis, asthma, mflammatory muscle discase, allergic
rhinitis, vaginitis, interstitial cvstitis, scleroderma, eczema, allogeneic or xenogeneic transplantation

{organ, bone marrow, stem cells and other cells and tissues) graft rejection, grafi-versus-host disease,
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tupus erythematosus, inflammatory disease, type 1 diabetes, pulmonary fibrosis, demmatomyositis,
Sjogren's syndrome, thyroiditis (e.g., Hashimoto's and autoimmune thyroiditis), myasthenia gravis,
autoimmune hemolviic anemuia, multiple sclerosis, oystic fibrosis, chronic relapsing hepatitis, primary

biliary cirrhosts, allergic conjunctivitis and atopic dermatitis.

{0093]  In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Table 2,
or a pharmaccutically acceptable salt or solvate thereot), or a pharmaceutical composition as provided
herein, is used in the treatment of pain in a subject. In some embodiments, the pain is acute pain or

chronic pain. [n some embodiments, the pain is neuropathic pain.

18094] In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Table 2,
or a pharmaccutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided
herein, is used in the treatment of fibromyalgia. Fibromyvalgia is believed to stem from the formation
of fibrous scar tissue in contractile {voluntary) muscles. Fibrogis binds the tissue and inhibits blood

flow, resulting in pain.

10093]  In some embodiments, a compound disclosed herein (e.g.. a compound of Table 1 or Table 2, or
a phammaceutically acceptable salt or solvate thercof}, or a pharmaceutical composition as provided
herein, is used m the treatment of cancer. In some embodiments, a compound disclosed herein {e.g., a
compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thercof}, or a
pharmaceutical composition as provided herein, is used 1n the treatment of malignant and benign
proliferative disease. fn some cmbodiments, a compound disclosed herein (e.g., a compound of Tablc 1 or
Table 2, or a pharmacentically acceptable salt or solvate thereof), or a pharmaceutical composition as
provided herein, 1s used to prevent or reduce proliferation of tumor cells, invasion and metastasis of
carcinomas, pleural mesothehioma (Yamada, Cancer Sci, 2008, 99(8), 1603-1610) or peritoneal
mesothelioma, cancer pain, bone metastases (Boucharaba et al, J Clin. Invest, 2004, 114(12), 1714-1725;
Boucharaba et al, Proc. Natl. Acad. Sci., 2006, 103(25) 9643-9648). Provided herein 15 a method of
treating cancer in a subject, the method comprising administering to the subject a therapeutically effective
amount a compound disclosed herein {¢.g., a compound of Table 1 or Table 2, or a pharmaceutically
acceptable salt or splvate thereof), or a pharmaceutical composition as provided herein. In some
cmbodiments, the methods provided herein further include administration of a second therapeutic agent,
wherein the second therapeutic agent is an anti-cancer agent.

[8096]  The term “cancer,” as used herein refers to an abnormal growth of cells which tend to
proliferate in an uncontrolied way and, i some cases, to metastasize {spread}. The types of cancer
inchude, but is not limited to, solid tumors (such as those of the bladder, bowel, brain, breast,

endometrium, heart, kidnev, lung, lvmphatic tissue (fymphoma), ovary, pancreas or other endocring organ
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{thvroid), prostate, skin (melanoma or basal cell cancer) or hematological tumors (such as the leukemias)

at any stage of the disease with or without metastases.

[8697)  Further non-limiting examples of cancers include, acute lymphoblastic leukemia, acute myeloid
leukemia, adrenocortical carcmoma, anal cancer, appendix cancer, astrocytomas, atypical
teratoid/rhabdoid tumor, basal cell carcinoma, bile duct cancer, bladder cancer, bone cancer
{osteosarcoma and malignant fibrous histiocytoma}, brain stem ghoma, brain tumors, brain and spinal
cord tumors, breast cancer, bronchial tumors, Burkitt lvmphoma, cervical cancer, chronic lymphocytic
leukemia, chronic myelogenous leukemua, colon cancer, colorectal cancer, craniopharyngioma, cutancous
T~ Cell lymphoma, embryonal tumors, endometnal cancer, ependymaoblastoma, ependymoma, esophageal
cancer, Ewing sarcoma family of tumors, eve cancer, retinoblastoma, gallbladder cancer, gastric
(stomach) cancer, gastrointestinal carcinoid tumor, gastrointestinal stromal tumor (GIST), gastromtestinal
stromal cell tumor, germ cell tumor, glioma, hairy cell leukemia, head and neck cancer, hepatocellular
{(liver) cancer, Hodgkin lymphoma, hypopharyngeal cancer, intraccular melanoma, islet cell tumors
{endocnine pancreas), Kapost sarcoma, kidnev cancer, Langerhans cell histiocyiosis, laryngeal cancer,
leukemia, Acute lymphoblastic leukemia, acute myeloid levkemia, chronic ymphocoytic leakemia,
chronic myelogenous leukemia, hairy cell leukemia, liver cancer, non-small cell lung cancer, small cell
hung cancer, Burkitt lvmphoma, cutancous T-cell lymphoma, Hodgkin lymphoma, non-Hodgkin
Iymphoma, lvmphoma, Waldenstrom macroglobulinemia, medulloblastoma, medulloepithelioma,
melanoma, mesothelioma, mouth cancer, chronic myelogenous leukemia, myeloid leukemia, multiple
myeloma, nasopharvngeal cancer, neurobiastoma, non-Hodgkin lymphoma, non-small cell fong
cancer, oral cancer, oropharyngeal cancer, osteosarcoma, malignant fibrous histiocytoma of bone,
ovanian cancer, ovarian epithelial cancer, ovarian germ cell tumor, ovarian low malignant potential tumor,
pancreatic cancer, papillomatosis, parathyroid cancer, penile cancer, pharvngeal cancer, pineal
parenchymal tumors of intermediate differentiation, pineoblastoma and sapratentonal primitive
neurocctodermal tinpors, prtvitary tumor, plasma cell neoplasm/multiple myeloma, plenropulmonary
blastoma, primary central nervous system fymphoma, prostate cancer, rectal cancer, renal cell (kidney}
cancer, retinoblastoma, rhabdomyosarcoma, salivary gland cancer, sarcoma, Ewing sarcoma famuly of
tumors, sarcoma, kaposi, Sezary syvadrome, skin cancer, small cell Lung cancer, small intestine cancer,
soft tissue sarcoma, squamous cell carcinoma, stomach (gastric) cancer, supratentorial primitive
neuroectodermal tumors, T-cell lvmphoma, testicular cancer, throat cancer, thymoma and thymic
carcinoma, thyroid cancer, urethral cancer, uterine cancer, uterime sarcoma, vaginal cancer, vulvar cancer,

Waldenstrom macroglobulinemia, and Wilms tumor.
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[8098] In some embodiments, provided herein is a method of treating an allergic disorderina
subject, the method comprising administration of a therapeutically effective amount of a compound
disclosed herein {e.g., a compound of Table I or Table 2, or a pharmaceutically acceptable salt or solvate
thercof) as provided hercin. In some embodiments, a compound disclosed herein (e.g., a compound of
Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof), is useful for the treatment
of respiratory diseases, disorders, or conditions in a subject. For example, a compound disclosed
herein {¢.g., a compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof)

can treat asthma {(e.g., chronic asthma) in a subject.

[6099]  The torm “respiratory discase,” as used herein, refers to diseases affecting the organs that
are involved n breathing, such as the nose, throat, larvnx, eustachian tubes, trachea, bronchi, tungs,
related muscles {e.g., diaphram and intercostals), and nerves. Non-limiting examples of respiratory
diseases include asthma, adult respiratory distress syndrome and allergic (extrinsic) asthma, non-
allergic {intrinsic) asthma, acutc 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, scasonal asthima, seasonal allergic rhinitis, perennial allergic
rhinitis, chronic obstructive pulmonary discase, including chronic bronchitis or emphysema,

puimonary hypertension, interstitial lung fibrosis and/or airway inflammmation and cystic fibrosis, and

hypoxia.

[8108] The term “asthma” ag used herein refers to any disorder of the hungs characterized by
variations 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 to indicate cause.

[8101] Further provided herein are methods for treating or preventing chronic obstructive
pulmonary disease in a subject comprising administering a therapeutically effective amount of a
compound disclosed herein (e.g., a compound of Table 1 or Table 2, or a pharmaceutically acceptable salt
or solvate thereof) as provided hergin. Examaples of chronic obstructive pulmonary disease include,
but are not lumited to, chronic bronchitis or emphysema, pulmonary hypertension, interstitial lung
fibrosis and/or airway inflammation, and cystic fibrosis.

[8102] In some embodiments, a compound disclosed herein (¢.g.. a compound of Table 1 or Table
2, or a pharmaceutically acceptable salt or solvate thereof} is useful in the treatment or prevention of
anervous system disorder in a subject. 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,
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ncluding but not limited to Alzheimer’s Disease, cerebral edema, cerebral ischemia, stroke, 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 discase and sciatica.

[8103] In some embodiments, provided herein is a method for treating or preventing a CNS
disorder in a subject. Non-limiting examples of CNS disorders include multiple sclerosis,
Parkinson’s disease, Alzheimer’s disease, stroke, cerebral ischemia, retinal ischemia, post-surgical
cognitive dysfunction, migraine, peripheral neuropathy/neurcpathic pain, spinal cord injury, cerebral

cdema and head injury.

[86104] Also provided herein are methods of treating or preventing cardiovascular discase in a
subject. The term “cardiovascular disease,” as used herein refers to diseases affecting the heart or
blood vessels or both, including but not imited to: arrhythmia (atrial or ventricular or both);
athercsclerosis and its sequelae; angina; cardiac rhythm disturbances; myocardial ischemia;
myocardial infarction; cardiac or vascular ancurysm, vasculitis, stroke; peripheral obstructive
arteriopathy of a limb, an organ, or a tissue; reperfusion injury following ischemia of the brain, heart
or other grgan or tissue; endotoxic, surgical, or traumatic shock; hypertension, valvelar heart disease,
heart failure, abnormal blood pressure; shock; vasoconstriction {incloding that associated with
migraines); vascular abnormality, inflammation, insufficiency limited to a single organ or tissue. For
example, provided herein are methods for treating or preventing vasoconstriction, atherosclerosis
and its sequelac myocardial ischemia, myocardial infarction, acrtic aneurysm, vasculitis and stroke
comprising administering a therapeutically effective amount of a compound disclosed hercin{c.g.. a

compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thercof).

{8105] In some embodiments, provided herein are methods for reducing cardiac reperfusion mjury
following myocardial iechemia and/or endotoxic shock comprising administering to a subject in need
thereof a therapeutically effective amount of a compound disclosed herein {e.g., a compound of

Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof).

[8106] Further provided heretn are methods for reducing the constriction of blood vessels in a
subject comprising administering a therapeutically effective amount of a compound disclosed herein
{c.g.. a compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof).
For example, methods for lowering or preventing an increase in blood pressure of a subject
comprising administering a therapeutically effective amount of a compound disclosed herein {e.g.. a
compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof) are

provided herein.
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[3107] The ability of test compounds to act as inhibitors ot an LGA receptor can be demonstrated by
assays known in the art. The activity of the compounds and compositions provided herein as LGA

receptor inhibitors can be assayed in vitro, in vivo, or 1a a ceil line.

{#0108] For example, Chinese hamster ovary cells overexpressing human LPA1 can be plated overnight
(15,000 cells/welly m microplates i DMEM/F12 medium. Following overnight culture, cells are loaded
with calcium indicator dye for 30 minutes at 37 °C. The cells are then equilibrated to room temperature
for 30 mmutes before the assay. Test compounds solubilized 1n DMS(Q are transferred to a multiwell non-
binding surface plate and diluted with assay buffer (e.g., IX HBSS with calcium/magnesiom, 20 mM
HEPES, and 0.1% fatty acid free BSA) to a final concentration of 0.5% DMSO. Diluted compounds arc
added to the cells at final concentrations ranging from 0.08 nM to 5 mM and are then mcubated for 20
min at room temperatore at which time LPA 1s added at final concentrations of 10 nM to stimulate the
cells. The compound ICse value is defined as the concentration of test compound which nhibited 50% of
the calcium flux induced by LPA alone. ICs values can be determined by fitting data to a 4-parameter

logistic equation.

[810%]  In another example, a compound disclosed herein (e.g., a compound of Table 1 or Table 2, ora
pharmaceutically acceptable salt or solvate thereof} as provided herein 1s dosed orally p.o. 2 hours to CD-1
female mice prior to an LPA challenge. The mice are then dosed via tail vein (1V) with 0.15 mL of LPA
n 01%BSA/PBS (2 pg/pl.). Exactly 2 nunutes following the LPA challenge, the mice are cuthanized by
decapitation and the trunk blood is collected. These samples are collectively centrifuged and mdividual 73
pL samples are frozen at -20°C until performance of a histamine assay. The plasma histamine analysis
can be run by standard EIA {Enzyme Immunoassay} methods. Plasma samples are thawed and diluted 1
3610 0.1% BSA mm PBS. An EIA protocol for histamine analvsis as previously descnbed can be used in

this assay.

[8116] LPA has a role as a biological effector molecule, and has a diverse range of physiological
actions that include effects on blood pressure, platelet activation, and smooth muscle contraction, and a
variety of cellular effects, which mclude cell growth, cell rounding, neurite retraction, and actin stress

fiber formation and cell migration. These effects are predominantly receptor mediated.

{8111} Activation of the LPA receptors (LPA, LPA, LPA; LPA, LPAs LPA:) with LPA mediates a
range of downstream signaling cascades. Non-limiting examples mchude, mitogen-activated protein
kinase (MAPK]} activation, adenylvi cyclase (AC) inhibition/activation, phospholipase C (PLC)
activation/Ca2+ mobilization, arachidonic acid release, Akt/PKB activation, and the activation of small
GTPases, Rho, ROCK, Rae, and Ras. Additional pathways that are affected by LPA receptor activation

mclude, for example, cyclic adenosine monophosphate (cAMP), ccli division cyele 42/GTP-binding
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protein (Cded?2), proto-oncogene serine/threonine-protein kinase Raf (c-RAF)}, proto- oncogene tyvrosine-
protein kinase Sre (c-sre), extracellular signal-regolated kinase (ERK), focal adhesion kinase (FAK),
guanine nuclectide exchange factor (GEF), glvcogen synthase kinase 3b (GSK3b), c-jun amino-terminal
kinase (JNK), MEK, myosin light chain H (MLC I, nuclear factor kB (NF-kB), N-methyi-D-aspartate
(NMDA) receptor activation, phosphatidylinositol 3-kinase (PBK), protein kinase A (PKA}, protein
kinase C (PKC), ms-related C3 botulinum toxin substrate 1 {(RACT}. Nearly all mammabian cells, tissues
and organs co-express several LPA-receptor subtypes, which indicates that LPA receptors signal ina

cooperative mannoer. LPAL LPAZ, and LPA3 share high amino acid sequence similarity.

0112]  LPA( (previously called VZG-VEDG-2/mrecl.3) couples with three tvpes of G proteins, Gie, Gq,
and Gizns. Through activation of these G proteins, LPA induces a range of cellular responses through
LPA; inclading, for example, cell proliferation, scrum-response element (SRE) activation, mitogen-
activated protein kinase (MAPK)) activation, adenviyl cyclase {AC) mhibition, phospholipase C (PLC)

activation, Ca”* mobilization, Akt activation, and Rho activation.

[0113] Expression of LPA, is observed in the testis, brain, heart, lung, small intestine, stomach, spleen,
thvmus, and skeletal muscle of in mice. Similarly, LPA( 1s expressed in human fissues such as the brain,
heart, lung, placenta, colon, small intestine, prostate, testis, ovary, pancreas, spleen, kidney, skeletal

musele, and thymus.

{0114 LPA, (EDG-4) also couples with three types of G proteins, Gie, Gg, and Giois, to mediate LPA-
mduced cellular signaling. Expression of LPA; 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 LPA, is upregulated in various cancer cell lines, and several human LBA,

transcriptional variants with muitations in the 3-untranslated region have been observed.

[0115] LPA; can mediate pleiotropic LPA-induced signaling that inchudes PLC activation, Ca®”
mobilization, AC whibrtion/activation, and MAPK activation. Overexpression of LPA; in neuroblastoma
cells leads to neurite elongation. Expression of LPAs 1s observed in adult mouse testis, kidnev, lung, small
mtesting, heart, thymus, and brain. In humans, it 1s found m the heart, pancreas, prostate, testis, lung,

ovary, and brain {(frontal cortex, hippocampus, and amygdala}.

18116] LPAs (p2vo/GPR23) is of divergent sequence compared to LPA;, LPA,, and LPA; with closer
similarity to the platelet-activating factor (PAF) receptor. LPA4 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 G proteins. The LPA4 gene 1s expressed in the ovary, pancreas, thvmus, kidney and

skeletal muscle.
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[B117)  LPA;s{(GPR97} 15 a member of the purinocluster of GPCRs and 1s structurally most closely
related to LPA4. LPA; is expressed in human heart, placenta, spleen, brain, lung and gut. LPAs also

shows very high expression in the CDS+ lymphocyte compartment of the gastrointestinal tract.

10118] LPAg (p2y5) 15 a member of the purinocluster of GPCRs and s stracturally most closely related
to LPA4. LPAg 15 an LPA receptor coupled to the GI2/13-Rho signaling pathways and is expressed in the

inner root sheaths of human hair follicles.

[8119] Improvemenis in any of the foregoing response critena are specifically provided by the methods

of the present disclosure.

{ombination Therapies

[8128] In one embodiment, the compounds disclosed herein may be used in combination with one or
more additional therapeutic agent that are being used and/or developed to treat a disease, disorder, or
condition in which inhibition of one or more LPA receptors (¢, an LPA-associated disease) is beneficial
for the treatment of the underlving pathology and/or symptoms and/or progression of the discase,

disorder, or condition. ..

[3121] The compounds as provided heren, or pharmaceutically acceptable salts or solvates thereof, or
pharmaceutical compositions of such compounds, are useful as inhibitors of one or more LPA receptors.
As described further herein, a compound antagonizing to an LPA receptor can be usefid for prevention
and/or treatment of diseases such as various kinds of disease including, for example, fibrosis {¢.g., renal
fibrosis, pulmonary tibrosis, hepatic tibrosis, arterial fibrosis, systemic sclerosis), urinary system disease,
carcinoma-associated disease, proliferative disease, inflammation/immune system discase, disease by

secretory dysfunction, brain-related discase, and chronic disease.

[8122] In some embodiments, this disclosure provides methods for treating a subject {¢.g., a human)
having a disease, disorder, or condition in which inhibition of one or more LPA receptors (1e., an LPA-
associated disease) is beneficial for the treatment of the underlying pathology and/or symptoms and/or
progression of the discase, disorder, or condition. In some embodiments, the methods provided herein
can include or further inclade treating one or more conditions associated, co-morbid or sequela with any
one or more of the conditions provided herein.

130123}  Provided herein is a method for treating a LPA-associated disease, the method comprising
administering to a subject in need thercof an effective amount of a compound disclosed herein{e g, a
compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof), or a

pharmaceutical composition as disclosed herein.
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[3124] In some embodiments, an LPA-associated disease includes, but 1s not limited to treating fibrosis
of an organ {¢.g., hiver, kidney, lung, heart, and skin}, liver discase (acute hepatitis, chronic hepatitis, liver
fibrosis, liver cirrhosis, portal hypertension, regencrative fathire, non-alcoholic steatohepatitis {(INASH),
liver hypofunction, hepatic blood flow disorder, and the like}, cell proliferative disease (e.g., cancer,
imncluding solid tumors, solid tumor metastasis, vascular fibroma, mveloma, multiple myeloma, Kapost's
sarcoma, leukemia, and chromic lymphocytic leukemia (CLL), and mvasive metastasis of cancer cells,
mflammatory disease (e.g., psorniasis, nephropathy, and pneomonia), gastrointestinal tract disease {e.g.,
irritable bowel syndrome (TBS), inflammatory bowel discase (IBD). and abnormal pancreatic secretion),
renal disease, unnary tract-associated disease {e.g., benign prostatic hyperplasia or symptoms associated
with neuropathic bladder disease, spinal cord tumor, hernia of intervertebral disk, spinal canal stenosis,
symptoms derived from diabetes, lower unnary tract disease {e.g., obstruction of lower urinary tract),
mflammatory disease of the lower urinary tract, dysuna, and frequent unination), pancreas discase,
abnormal angiogenesis-associated disease {¢.g., arterial obstruction}, scleroderma, braim-associated
disease {¢.g., cerchral infarction and cerebral hemorrhage), neurgpathic pain, peripheral neuropathy,
ocular disease (¢.g., age-related macular degeneration (AMD)}, diabetic retinopathy, proliferative

vitreorctinopathy (PVR}, cicatricial pemphigoid, and glavcoma filtration surgery scarnng}.

[3125]  In some embodiments, provided herein are methods of treating or preventing fibrosis, the
method comprismg admimustering to a subject in need thereof a therapeutically effective amount of a
compound disclosed herein {e.g., a compound of Table 1 or Table 2, or a pharmaceutically acceptable salt
or solvate thereof), or a pharmaceutical composition as disclosed herein. For example, the methods can
mclude treating renal fibrosis, pulmonary fibrosis, bepatic fibrosis, arterial fibrosis or systemic sclerosis.
In some embodiments, provided herein are methods of treating pulmonary fibrosis (¢.g., Idiopathic
Pulmonary Fibrosis (IPF)}), the method comprising administermg to a subject in need thereof a
therapeutically effective amount of a compound disclosed herein {e.g., a compound of Table 1 or Table 2,
or a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided

herein.

[3126]  In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Table 2, or
a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided
herein, is used to treat or prevent fibrosts in a subject. For example, a compound disclosed herein (2.2, a
compound of Table 1 or Table 2. or a pharmaceutically acceptable salt or solvate thereof), or a
phammaceutical composition as provided hercin, can be used to treat fibrosis of an organ or tissuc in a
subject. In some embodiments, provided herein is a method for preventing a fibrosis condition in a

subject, the method comprising administering to the subject at risk of developing ong or more fibrosis
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conditions a therapeutically effective amount of a compound disclosed herein {¢.g., a compound of Table
1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as
provided herein. For example, the subject may have been exposed to one or more environmental
conditions that are known to icrease the risk of fibrosis of an organ or tissue. In some embodiments, the
subject has been exposed to one or more environmental conditions that are known to increase the risk of
hing, liver or kidney fibrosis. In some cmbodiments, the subject has a genetic predisposition of
developing fibrosis of an orean or tissue. In some embodiments, a compound disclosed herein{e.g., a
corapound of Table 1 or Table 2, or a pharmaccutically acceptable salt or solvate thereof), or a
pharmaceutical composition as provided herein, is administered to a subject to prevent or minimize

scarring following mjury. For example, the injury can include surgery.

{#127]  Exemplary diseases, disorders, or conditions that involve fibrosis include, but are not limited to:
tung discases associated with fibrosis, for example, idiopathic pulmonary fibrosis, tatrogenic drug
mduced, occupational/environmental induced fibrosis (Farmer lung), granulomatous discases
{sarcoidosis, hypersensitivity pneumonia), collagen vascular disease (scleroderma and others}, alveolar
proteinosis, langerhans cell granulonmatosis, lvmphangioleiomyomatosis, inherited diseases {e.g.,
Hermansky-Pudlak Syndrome, Tuberous selerosis, neurofibromatosis, metabolic storage disorders, and
familial interstitial lung discase), pulmonary fibrosis sccondary to systemic inflammatory disease such as
rheumatoid arthritis, scleroderma, lupus, crvptogenic tibrosing alveolhitis, radiation induced fibrosis,
chronic obstructive pulmonary disease (COPD), scleroderma, bleomyein induced pulmonary fibrosis,
chronic asthma, silicosis, asbestos mduced pulmonary or pleural fibrosis, acute hung injury, acute
respiratory distress syndrome {ARIDS), and acute respiratory distress (including bacterial pneumonia
mduced, trauma induced, viral pneumonia induced. ventilator induced, non-pulmonary sepsis induced,
and aspiration mduced}. Chronic nephropathies associated with injurv/fibrosis, kidney fibrosis {renal
fibrosis), glomervlonephrnitis secondary to systenic mflammatory diseases sach as hupus and scleroderma,
tubulointerstitium fibrosis, glomerular nephritis, glomerular sclerosis, focal segmental, diabetes,
glomerular nephritis, focal segmental glomerular sclerosis, igA nephropathy, hypertension, allograft and
Alport Syndrome; dermatological disorders, gut fibrosis, for example, scleroderma, and radiation mduced
gut fibrosis; liver fibrosis, for example, cirrhosis, alcohol indaced liver fibrosts, nonalcsholic
steatchepatitis (NASH), non-alcobolic fatty liver disease (NAFLD), toxie/drug nduced Hver fibrosis (e g,
hemochromatosis), biliary duct injury, primary hiliary cirrhosis, infection or viral induced liver fibrosis
{¢.g., chronic HCV infection), inflammatory/immune disorders, and auioimmune hepatitis; head and neck
fibrosis, for example, comeal scarring, ¢.g., LASIK (laser-assisted in situ keratormleusis), corneal
transplant, and trabeculectomy; hypertrophic scarring, Duputren disease, cutaneous fibrosis, cutangous

sceroderma, keloids, e.g., bum induced or surgical; and other fibrotic discases, ¢.g., sarcoidosis,
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scleroderma, spinal cord injury/ibrosis, myelofibrosis, vascular restenosis, atherosclerosis,
arteriosclerosis, Wegener's gramdomatosis, chronic lvmphoceytic leukemia, tumor metastasis, transplant
organ rejection {e.g., Bronchiolitis obliterans), endometriosis, neonatal respiratory distress syndrome, and

neuropathic pain, fibromyalgia, mixed connective tissue disease, and Pevronig's disease.

[0128] Provided herein is a method of improving lung function in a subject comprising administering a
therapeutically effective amount of a compound disclosed herein {e.g., a compound of Table 1 or Table 2,
or a pharmaccutically acceptable salt or solvate thercof), or a pharmaceutical composition as provided
herein, to the subject in need thereof In some embodiments, the subject has been diagnosed as having
hung fibrosis. In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Table
2, or a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided
herein, is used to treat idiopathic pulmonary fibrosis 1o a subject. In some embodiments, a compound
disclosed herein {e.g., a compound of Table I or Table 2, or a pharmaceutically acceptable salt or solvate
thereof}, or a pharmaceutical composition as provided herein, is used to treat usual interstitial pneumonia

in a subject.

[8129] In some embodiments, a compound disclosed herein {¢.g., a compound of Table | or Table 2, or
a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided herein
is used to treat diffuse parenchymal interstitial lung diseases i subject such as iatrogenic drug induced,
occupational/environmental induced fibrosis (Farmer lung), granulomatous discases {sarcoidosis,
hvpersensitivity pneumonia), collagen vascular disease {scleroderma and others), alveolar proteinosis,
langerhans cell granulonmatosis, lymphangicleiomyomatosis, inherited diseases (e.g., Hermansky-Pudlak
Syndrome, Tubercus sclerosis, nearcfibromatosis, metabolic storage disorders, and familial interstitial

fang disease).

10130] In some embodiments, a compound disclosed herein (¢.g.. a compound of Table 1 or Table 2, or
a phammaccutically acceptable salt or solvate thereof}, or a pharmaceutical composition as provided hercin
is useful to treat post-transplant fibrosis associated with chronic rejection in a subject such as
Bronchiolitis obliterans following a hung transplant.

[8131] Insome embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Table 2, or
a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided herein

is useful to treat cutancous fibrosis in a subject such as cutancous scleroderma, Dupuytren disease, and

kelowds.

[8132] In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Tabie 2, or

a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided herein
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ts useful to treat hepatic fibrosis with or without cirrhosis in a subject. For example, toxic/drug induced
(hemochromatosis), alcoholic hiver disease, viral hepatitis ¢hepatitis B virus, hepatitis C virus, HCV),

nonalecholic hiver disease (NAFLD, NASH), and metabolic and auwto-immune discase.

13133] In some embodiments, a compound disclosed herein (¢.g.. a compound of Table 1 or Table 2, or
a phammaccutically acceptable salt or solvate thercof}, or a pharmaceutical composition as provided hercin

is useful to treat renal fibrosis in a subject (¢.g., wbulointerstitium fibrosis and glomerular sclerosis).

[6134] Further examples of diseases, disorders, or conditions as provided herein include
atherosclerosis, thrombosis, heart disease, vasculitis, formation of scar tissue, restenosis, phlebitis, COPD
{chroni¢ obstructive pulmonary disease), pulmonary hypertension, pulmonary fibrosis, pulmonary
mflammation, bowel adhesions, bladder fibrosis and cystitis, fibrosis of the nasal passages, sinusitis,

mflammation mediated by neutrophils, and fibrosis mediated by fibroblasts.

[3135]  In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Tabie 2, or
a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided herein

is useful to treat one or more symptoms of COVID-19

13136]  In some embodiments, a compound disclosed herein (¢.g.. a compound of Table 1 or Table 2, or
a phammaccutically acceptable salt or solvate thereof}, or a pharmaceutical composition as provided hercin

is useful to treat chronic obstructive pulmonary disease (COPD).

{8137} In some embodiments, a compound disclosed herein {¢.g., a compound of Table | or Table 2, or
a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided herein

18 useful to treat newromflammation.

{8138] In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Table 2, or
a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided herein

is useful to treat muktiple sclerosis.

[8139]  In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Tabie 2, or
a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided
herein, is administered to a subject with fibrosis of an organ or tissue or with a predisposttion of
developing fibrosis of an organ or tissue with one or more other agents that are used to treat fibrosis. In
some cmbodiments, the one or more agents include corticosteroids, immunosuppressants, B-cell

antagonists, and uterogiobin.

[8148] In some embodiments, a compound disclosed herein {¢.g., a compound of Table | or Table 2, or

a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided

37



WO 2023/066359 PCT/CN2022/126596

herein, 1s used to treat a dermatological disorder in a subject. 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, dermatitis, contact dermatitis, ¢czema,
urticania, rosacea, wound healing, scarring, hvpertrophic scarrning, keloids, Kawasaki Discase, rosacea,
Sjogren-Larsso Syndrome, or urticaria. In some embodiments, a compound disclosed herein {e.g., a
compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof) 1s used to treat

systemis sclerosis.

{8141} In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Table 2, or
a pharmaceutically acceptable salt or solvate thereof) is useful to treat or provent inflammation in a
subject. For example, a compound disclosed heren (e.g., a compound of Table 1 or Table 2, ora
phammaceutically acceptable salt or solvate thereof) can be used in the treatment or prevention of

mnflammatory/immune disorders in a subject.

10142]  Examples of inflammatory/immune disorders include psoriasis, theumatoid arthritis, vasculitis,
mflammatory bowel disease, dermatitis, osteoarthutis, asthma, inflammatory muscle discase, allergic
rhinitis, vaginitis, mterstitial cystitis, scleroderma, eczema, allogeneic or xenogeneic transplantation
{organ, bone marrow, stem cells and other cells and tissues} graft rejection, graft-versus-host disease,
hupus ervthematosus, inflammatory disease, tvpe 1 diabetes, pulmonary fibrosis, demmatomyositis,
Sjogren's syndrome, thyroiditis {(¢.g., Hashimoto's and autoimmune thyroiditis), myasthenia gravis,
autormmune hemolviic anemia, multiple sclerosis, cyvstic fibrosts, chronic relapsing hepatitis, primary

biliary cirrhosis, allergic conjunctivitis and atopic dermatitis.

[8143]  In some embodiments, a compound disclosed herein (¢.g., a compound of Table 1 or Table
2, or a pharmaceutically acceptable salt or solvate thereof}, or a pharmaceutical composition as
provided herein, is used in the treatment of pain in a subject. In some embodiments, the pain is acute

pain or chronic pain. In some embodiments, the pain is neuropathic pain.

[6144] In some embodiments, a compound disclosed herein (e.g., a compound of Table 1 or Table
2, or a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as
provided herein, 18 used in the treatment of fibromyalgia. Fibromyalgia is believed to stem from the
formation of fibrous scar tissug in contractile {voluntary} muscles. Fibrosis binds the tissue and

inhibits blood flow. resulting in pain.

[0145]  In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Table 2, or
a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as provided

herein, is used in the treatment of cancer. In some embodiments, a compound disclosed herein {e.g., a
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compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof), or a
phammaceutical composition as provided herein, 15 used in the treatment of malignant and benign
proliferative discase. In some embodiments, a compound disclosed herein {e.g., 3 compound of Table 1 or
Table 2, or a pharmaceutically acceptable salt or solvate thereof), or a pharmaceutical composition as
provided herein, 1s used to prevent or reduce proliferation of tumor cells, invasion and metastass of
carcinomas, pleural mesothelioma (Yamada, Cancer Sci., 2008, 99(8}, 1603-1610) or peritoneal
mesothelioma, cancer pain, bone metastases (Boucharaba et al, § Clin. Invest., 2004, 114(12), 1714-1725;
Boucharaba et al, Proc. Natl. Acad. Sci., 2006, 103(23) 9643-9648). Provided herein is a method of
treating cancer in a subject, the method comprising adminisiering to the subject a therapeutically effective
amount a compound disclosed herein (e.g., a compound of Table 1 or Table 2, or a pharmaceutically
acceptable salt or solvate thereof). or a pharmaceutical composition as provided herein. In some
embodiments, the methods provided herein further include adnunistration of a second therapeutic agent,

wherein the second therapeutic agent is an anfi-cancer agent.

[8146] The term “cancer,” as used herein refers to an abnormal growth of cells which tend to
proliferate in an encontrolled way and, in some cases, to metastasize (spread). The tyvpes of cancer
mchude, but 1s not limited to, solid tumors (such as those of the bladder, bowel, brain, breast,
endometrium, heart, kidoney, lung, lymphatic tissue {lymaphoma), ovary, pancreas or other endocrine organ
{thvroid), prostate, skin (melanoma or basal cell cancer) or hematological tumors (such as the leukemias)

at any stage of the disease with or without metastases.

[8147])  Further non-limiting examples of cancers include, acute lymphoblastic leukemia, acute myeloid
leukemia, adrenocortical carcmoma, anal cancer, appendix cancer, astrocytomas, atypical
teratoid/rhabdoid tumor, basal cell carcinoma, bile duct cancer, bladder cancer, bone cancer
{nstcosarcoma and malignant fibrous histiocytoma), brain stem glioma, brain tumors, bramn and spinal
cord tumors, breast cancer, bronchial tumors, Burkitt lvimphoma, cervical cancer, chronic lymphocytic
leukemia, chronic myelogenous leukemua, colon cancer, colorectal cancer, craniopharyngioma, cutancous
T- Cell lymphoma, embryonal tumors, endometrial cancer, ependymoblastoma, ependymoma, esophageal
cancer, Ewing sarcoma family of tumors, eve cancer, retinoblastoma, gallbladder cancer, gastric
{stomach) cancer, gastrointestinal carcinoid tumor, gastroiniestinal stromal tumor (GIST), gastrointestinal
stromal cell tumor, germ cell tumor, ghioma, hairy cell leukemia, head and neck cancer, hepatocellular
(liver) cancer, Hodgkin lymphoma, hypopharyngeal cancer, intrascular melanoma, islet cell tumors
{endocrine pancreas), Kapost sarcoma, kidney cancer, Langerhans cell histiocytosis, laryngeal cancer,
leukemia, Acute lvmphoblastic leukenua, acute mycloid levkemia, chronic Ivmphoeytic leukemia,

chronic myelogenous leukemia, hairy cell leukemia, liver cancer, non-small cell hing cancer, small cell
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fang cancer, Burkitt lvmphoma, cutaneous T-cell Iymphoma, Hodgkin lymphoma, non-Hodgkin
lymphoma, lymphoma, Waldenstrom macroglobulinemia, medulloblastoma, medulloepithehioma,
melanoma, mesothelioma, mouth cancer, chronic myelogenous leukemia, myeloid leukemia, multiple
myeloma, nasopharyngeal cancer, ncuroblastoma, non-Hodgkin lymphoma, non-small cell lung
cancer, oral cancer, oropharyngeal cancer, osteosarcoma, malignant fibroug histiocvioma of bone,
ovarian cancer, ovarian epithelial cancer, ovarian germ ccll fumor, ovarian low malignant potential tumor,
pancreatic cancer, papillomatosis, parathyroid cancer, peniie cancer, pharyogeal cancer, pineal
parcnchymal tumors of intermediate differentiation, pincoblastoma and supratentorial primitive
neuroectodermal tumors, pituitary tumor, plasma cell neoplasm/multiple myeloma, plearopulmonary
blastoma, primary central nervous system lymphoma, prostate cancer, rectal cancer, renal cell {kidney)
cancer, retioblastoma, rhabdomyosarcoma, salivary gland cancer, sarcoma, Ewing sarcoma famly of
umors, sarcoma, kaposi, Sezary syndrome, skan cancer, small cell Lung cancer, small intesting cancer,
soft tissue sarcoma, squamous cell carcinoma, stomach {(gastric) cancer, supratentorial primitive
neurogctodermal tumors, T-cell lvmphoma, testicular cancer, throat cancer, thymoma and thymic
carcinoma, thyroid cancer, urethral cancer, wierine cancer, utering sarcoma, vaginal cancer, valvar cancer,

Waldenstrom macroglocbulinemia, and Wilms tumor.
&

[6148] In some embodiments, provided hercin is a method of treating an allergic disorderina
subject, the method comprising administration of a therapeutically effective amount of a compound
disclosed herein {e.g., a compound of Table 1 or Table 2, or a pharmaccutically acceptable salt or
solvate thereof) as provided herein. In some embodiments, a compound disclosed hercin {e.g., a
compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereot), is useful
for the treatment of respiratory diseascs, disorders or conditions in a subject. For example, a
compound disclosed herein {e.g., a compound of Table 1 or Table 2, or a pharmaceutically

acceptable salt or solvate thereof) can treat asthma (e.g., chronic asthma) in a subject.

18149] The torm “respiratory disease,” as used herein, refers to discases affocting the organs that
are involved in breathing, such as the nose, throat, larynx, gustachian tubes, trachea, bronchi, hings,
related muscles {¢.g., diaphram and intercostals), and nerves. Non-limiting examples of respiratory
diseases include asthima, adult respiratory distress syndrome and allergic {extrinsic) asthma, non-
allergic (intringic) 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, perenmial allergic

rhinitis, chronic obstructive pulmonary disease, including chronie bronchitis or emphysema,

<
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puimonary hypertension, interstitial lung fibrosis and/or airway inflammmation and cystic fibrosis, and

hypoxia.

[8158] The term “asthma” ag used herein refers to any disorder of the hungs characterized by
variations 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 to indicate cause.

[8151] Further provided herein are methods for treating or preventing chronic obstructive
pulmonary disease in a sebject comprising administering a therapeutically effective amount of a
compound disclosed herein {e.g., a compound of Table 1 or Table 2, or a pharmaceutically
acceptable salt or solvate thercot) as provided herein. Examples of chronic obstructive pulmonary
disease mciude, but are not limited to, chronic bronchitis or emphysema, pulmonary hyvpertension,

interstitial lung fibrosis and/or airway mflammation, and cvstic fibrosis.

[8152] In some embodiments, a compound disclosed herein (¢.g., a compound of Table 1 or Table
2, or a pharmaceutically acceptable salt or solvate thereof} is useful in the treatment or prevention of
anervous svstem disorder in a subject. 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, corcbral edema, cerebral ischemia, stroke, 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.

[8153] In some embodiments, provided herein is a method for treating or preventing a CNS
disorder in a subject. Non-limiting examples of CNS disorders include multiple sclerosis,
Parkingson’s disease, Alzheimer’s disease, stroke, cerebral ischemia, retinal ischemia, post-surgical
cognitive dystunction, nugraine, peripheral nouropathy/neuropathic pain, spinal cord injury, cerebral

edema and head injury.

[8154] Also provided herein are methods of treating or preventing cardiovascular discase in a
subject. The term “cardiovascular disease,” as used herein refers to diseases affocting the heart or
blood vessels or both, including but not limited to; arhythmia (atrial or ventricular or both};
atherosclerosis and its sequelac; angina; cardiac rhythim disturbances; myocardial ischemia;
myocardial infarction; cardiac or vascular ancurysm; vasculitis, stroke; peripheral obstructive
arteriopathy of a imb, an organ, or a tissue; reperfusion imury following ischemia of the brain, heart

or other organ or tissue; endotoxie, surgical, or traumatic shock; hypertension, valvular heart discase,

<
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heart failure, abnormal blood pressure; shock: vasoconstriction (including that associated with
migraines); vascular abnormality, inflammation, insufficiency limited to a single organ or tissue. For
example, provided herein are methods for treating or preventing vasocounstriction, atherosclerosis
and its sequelac myocardial ischemia, myocardial infarction, aortic ancurysm, vasculitis and stroke
comprising administering a therapeutically effective amount of a compound disclosed heremn (e.g.. a

compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thergof).

[8155] In some embodiments, provided herein are methods for reducing cardiac reperfusion injury
following myocardial ischemia and/or endotoxic shock comprising administering o a subject in need
thercof a therapeutically ctfective amount of a compound disclosed herein {¢.g.. a compound of

Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof).

[8156] Further provided herein are methods for reducing the constriction of blood vessels in a
subject comprising administering a therapeutically etfective amount of a compound disclosed herein
{¢.g., a compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereot).
For example, methods for lowering or preventing an increase in blood pressure of a subject
comprising administering a therapeutically effective amount of a compound disclosed heremn (e.g.. a
compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thergof) are

provided hercin.

Pharmaceutical Compositions and Modes of Administration

81587 Compounds provided herein are usually administered in the form of pharmaceutical

compositions.

{0158] When emploved as pharmaceuticals, a compound disclosed herein {(e.g., a compound of
Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof), including
pharmaceutically acceptable salts or solvates thereof, can be adounistered in the form of a phammaceutical
compositions. These compositions can be prepared in a manner well known in the pharmaceatical art, and
can be administered by a variety of routes, depending upon whether local or systemic treatment is desired
and upon the area to be treated. Administration can be topical {inchiding transdermal, epidermal,
ophthalmic and to mucous membranes including mntranasal, vaginal and rectal delivery), pulmonary (c.g.,
by inhalation or insufflation of powders or acrosols, including by nebulizer; intratracheal or intranasal),
oral or parenteral. Oral administration can melude a dosage form formalated for onee-daily or twice-daily
{BID} admnistration. Parenteral administration includes intravenous, intraarterial, subcutaneous,
intraperitoneal ndramuscular or mjection or nfusion; or intracranial, ¢.g., intrathecal or mtraventricular,

administration. Parenteral administration can be in the form of a single bolus dose, or can be, for example,
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bv a continuous perfusion pump. Pharmaceutical compositions and formulations for topical
administration can include transdermal patches, omtments, lotions, creams, gels, drops, suppositories,
sprays, Hquids and powders. Conventional pharmaceutical carriers, aqueous, powder or oily bases,

thickeners and the like may be necessary or desirable.

{0159]  Also provided hercin are pharmaccutical compositions which contain, as the active ingredient, a
compound disclosed herein, or a pharmaceutically acceptable salt or solvaie thereof, (e.g., a compound
of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof), in combination with
one or more pharmaceutically acceptable excipients {carriers). For example, a pharmaceutical
composttion prepared using a compound disclosed herein, or a pharmaceutically acceptable salt or
solvate thereof, {e.g., a compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or
solvate thereof}. In some embodiments, the composition 1s suitable for topical admmistration. In making
the compositions provided herein, the active ingredient is typically mixed with an excipient, diluted by an
excipient or enclosed within such a carnier in the form of, for example, a capsule, sachet, paper, or other
container. When the excipient serves as a diluent, it can be a solid, semi-solid, or igund matenial, which
acts as a vehicle, carrier or mediam for the active ingredient. Thus, the compositions can be in the form of
tablets, pills, powders, lozenges, sachets, cachets, elixirs, suspensions, emulsions, sclutions, syrups,
acrosols (as a solid or in a hquid medium}, ointments containing, for example, up to 10% by weight of the
active compound, soft and hard gelatin capsules, suppositories, sterile injectable solutions, and sterile
packaged powders. In some embodiments, the composition is formulated for oral adounistration. In some
embodiments, the composttion is a solid oral formulation. In some embodiments, the composition is

formulated as a tablet or capsule.

10168]  Further provided herein are pharmaceutical compositions containing a compound disclosed
herein, or a pharmaceutically acceptable salt or solvate thercof, (c.g., a compound of Table 1 or Table
2, or a pharmaceutically acceptable salt or solvate thereof) with a pharmaceutically acceptable
exeipient. Pharmaceutical compositions contaiming a compound disclosed herein, or a pharmaceutically
acceptable salt or solvate thereof, {e.g.. a compound of Table 1 or Table 2, or a pharmaceutically
acceptable salt or solvate thercof) as the active ingredient can be prepared by intimately mixing a
compound disclosed herein, or a pharmaceutically acceptable sait or solvate thereof, (e.g., a compound
of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof) with a pharmaceutical
carrier according to conventional pharmaceuotical compounding technigues. The carrier can take a wide
varigty of forms depending upon the desired route of administration {¢.g., oral, parcnteral). In some

embodiments, the composition 1s a solid oral composition.
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[3161]  Suitable pharmaceutically acceptable carriers are well known in the art. Descniptions of some of
these pharmaceutically acceptable carriers can be found in The Handbook of Pharmaceutical Excipients,

published by the American Pharmaceutical Association and the Phammaceutical Society of Great Brtain.

10162]) Methods of formulating pharmaceutical compositions have been described in numerous
publications such as Pharmmaccutical Dosage Forms: Tablets, Second Edition, Revised and Expanded,
Volumes -3, edited by Lieberman et al; Pharmaceutical Dosage Forms: Parenteral Medications,
Volumes -2, edited by Avis et al; and Pharmaceutical Dosage Forms: Disperse Systems, Volumes -2,

edited by Licberman et al; published by Marcel Dekker, Inc.

8163} Pharmaceutically acceptable excipients melude, but are not limited to, 1on exchangers, alumina,
aluminum stearate, lecithin, self~comulsifving drug delivery systems (SEDDS) such as d-o-tocopherol
polyethylene glveol 1000 succinate, surfactants used in pharmaceutical dosage forms such as Tweens,
poloxamers or other similar polymenc delivery matrices, serum proteins, such as human serum albumin,
buffer substances such as phosphates, tris, glyvcine, sorbic acid, potassium sorbate, partial ghyeeride
mixtures of saturated vegetable fatty acids, water, salts or electrolytes, such as protaniine sulfate,
disodium hydrogen phosphate, potassium hvdrogen phosphate, sodium-chloride, zinc salts, colioidal
silica, magnestam trisilicate, polyvinyl pyrrolidone, cellulose-based substances, polvethylene glveol,
sodium carboxymethyl cellulose, polyacrylates, waxes, polyethylene-polyoxypropylena-block polvmers,
and wool fat. Cyclodextrins such as a-, B, and y-cvclodextrin, or chemically modified dentvatives such as
hvdroxyalkylicyclodextrins, including 2- and 3-hvdroxypropyl-B-cyclodextrins, or other solubilized
dertvatives can also be used to enhance delivery of compounds as provided herein. Dosage forms or
compositions containing a chemical entity as provided hercin in the range of 0.003% to 160% with the
balance made up from non-toxic excipient may be prepared. The contemplated compositions may contain
0.001%-100% of a chemical entity provided herein, in one embodiment 0.1-95%, in another embodiment
75-85%, in a further embodiment 20-80%. Actual methods of preparing such dosage forms are known, or
will be apparent, to those skilled in this art; for example, see Remington: The Science and Practice of

Pharmacy, 22nd Edition {Pharmaceutical Press, London, UK. 2012},

{0164] In some embodiments, a compound disclosed herein, or g pharmaceutically acceptable salt or
solvate thereof, {e.g., a compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or
solvate thereof), or pharmaceutical compositions as provided herein can be administered to a subject in
necd thereof by any accepted route of admimstration. Acceptable routes of admimistration mclude, but
are not lmited to, buccal, cutanecous, endacervical, endosinusial, endotracheal, enteral, epidural,
mterstitial, intra-abdominal, mtra-arterial, intrabronchial, intrabursal, intracercbral, intracisternal,

mtracoronary, mtradermal, imtraductal, intraduodenal, ntradural, intraecpidermal, intracsophageal,
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miragastric, intragingival, intraileal, intralymphatic, intramedullary, intrameningeal, mtramuscular,
mtraovarian, intraperitoneal, intraprostatic, intrapulmonary, intrasinal, intraspinal, intrasynovial,
intratesticelar, intrathecal, intratobular, intratumoral, intrautering, intravascular, intravenous, nasal {¢.g.,
mtranasal}, nasogastric, oral, parenteral, percutancous, pendural, rectal, respiratory {(inhalation),
subcutaneous, sublingual, submucosal, topical, transdermal, transmucosal, transtracheal, ureteral, urethral

and vaginal. In some embodiments, a preferred route of admmustration is parenteral (¢.g., intratumoral).

[8165] In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Table 2, or
a pharmaceutically acceptable salt or solvate thereof) as provided herein or pharmaceutical compositions
thercof can be formulated for parenieral administration, ¢.g., formulated for mjection via the intraarterial,
mntrasternal, intracramal, intravenous, intramuscular, sub-cutancous, or intraperiioneal routes. For
example, sach composttions can be prepared as injectables, erther as ligind sclutions or suspensions; solid
forms suitable for use to prepare solutions or suspensions upon the addition of a liguid prior 1o injection
can also be prepared; and the preparations can also be emulsified. The preparation of such formulations
will be known 1o those of skill in the art in hght of the present disclosure. In some embodiments, devices
are used for parenteral administration. For example, such devices may include needle injectors,

microneedle injectors, needle-free mjectors, and infusion techniques.

8166] In some embodiments, the pharmmaceutical forms suitable for injection include sterile agueocus
solutions or dispersions; formulations including sesame oil, peanwt oil, or agueous propylene glveol; and
sterile powders for the extemporaneous preparation of sterile injectable solutions or dispersions. In some
embodiments, the form must be stertle and must be fhind to the extent that it may be easily injected. In
some embodiments, the form should be stable under the conditions of manufacture and storage and must

be preserved against the contaminating action of microorganisms, such as bacteria and fungt.

18167} In some embodiments, the carrier also can be a solvent or dispersion medium containing, for
examaple, water, cthanol, polvol (for example, glveerol, propyiene glveol, and liquid polvethylene glveol,
and the like}, suitable mixtures thereof, and vegetable oils. In some embodiments, the proper fluidity can

b=

be maintained, for example, by the use of a coating

o0

such as lecithin, by the maintenance of the required
particle size in the case of dispersion, and by the use of surfactants. In some embodiments, the prevention
of the action of microorganisms can be brought about by various antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In some embodiments,
isotontc agents, for example, sugars or sodium chloride are mcluded. In some embodiments, prolonged
absorption of the injectable compositions can be brought about by the use in the compositions of agents

delaying absorption, for example, aluminum monostearate and gelatin,
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[3168] In some embodiments, sterile injoctable solutions are prepared by incorporating a compound
disclosed herein {¢.g., a compound of Table I or Table 2, or a pharmaceutically acceptable salt or solvate
thereof} in the required amount in the appropnate solvent with various of the other ingredients
enumerated above, as required, followed by filtered stertfization. fn some embodiments, dispersions are
prepared by mcorporating the vanous sterilized active ingredients into a sterile vehicle which contains the
basic dispersion medium and the required other ingredients from those enumerated above. In some
embodiments, sterile powders are used for the preparation of stertle injectable solutions. In some
crbodiments, the methods of preparation are vacunm-drving and freeze-drving technigues, which yield a
powder of the active mgredient, plus any additional desired ingredient from a previously sienile-filtered

solution thereof

[3169]  In some embodiments, pharmacologically acceptable excipients usable in a rectal composition
as a gel cream, enema, or rectal suppository, include, without imitation, any one or more of cocoa butter
glycerides, synthetic polymers such as polyvinylpyrrolidone, PEG (Jike PEG ointments), glycerine,
glyeerinated gelatin, hvdrogenated vegetable oils, poloxamers, mixtures of polyethylene glyeols of
various molecular weights and fatty acid esters of polyethyvlene glycol, Vaseline, anhydroas lanclin, shark
hiver oil, sodium saccharinate, menthol, sweet almond oil, sorbitol, sodium benzoate, anoxid SBN, vamlla
essential oil, acrosol, parabens in phenoxyethanol, sodium methyl] p-oxybenzoate, sodium propyl p-
oxvbenzoate, diethylamine, carbomers, carbopol, methvioxybenzoate, macrogol cetostearyl ether, cocovi
caprvlocaprate, isopropyl] aleohol, propvlene glycol, liquid paraffin, xanthan gum, carboxy-metabisulfite,
sodium edetate, sodium benzoate, potassium metabisulfite, grapefruit sced extract, methyl sulfonyl

methane (MSM) | lactic acid, glycine, vitamins, such as vitamin A and E and potassium acetate.

10178]  In some embodiments, suppositories can be prepared by mixing a compound disclosed herein
{c.g., a compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thercof) or
phammaceutical compositions as provided herein with suitable non-uritating excipients or carrers such as
cocoa butter, polvethylene glveol or a supposttory wax which are solid at ambient temperature but hqund
at body temperature and therefore melt inn the rectum and release the active compound. In some

embodiments, compositions tor rectal admmistration are in the form of an encma.

[3171]  In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Table 2, or
a pharmaceutically acceptable salt or solvate thereof) as provided heren or a pharmaceutical composition
thereof is formulated for local delivery to the digestive or Gl tract by way of oral admimstration (e g,
solid or liguid dosage forms ).

10172]  In some embodiments, solid dosage forms for oral administration inchude capsules, tablets, pills,

powders, and granules. In some embodiments, a compound disclosed herein, or a pharmaceutically
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acceptable salt or solvate thereof, (¢.g.. a compound of Table 1 or Table 2, or a pharmaceutically
acceptable salt or solvate thergof) 13 mixed with one or more pharmaceutically acceptable excipients,
such as sodium citrate or dicalcium phosphate and/or; a) fillers or extenders such as starches, lactose,
sucrose, glucose, mannitol, and silicic acid, b) binders such as, for example, carboxymethylcellulose,
alginates, gelatin, polyvinvlpyrrohidinone, sucrose, and acacia, ¢) humectants sach as glycerol, d)
disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca starch, alginic acid, certain
silicates, and sodium carbonate, ¢ solution retarding agents such as paraffin, ) absorption accelerators
such as guaternary ammonium compounds, g} wetting agents such as, for exarple, cetyl alcohol and
glveerol monostearate, h) absorbents such as kaolin and bentontte clay, and 1) fubricants such as talc,
calcium stearate, magnesium stearate, solid polyethviene glycols, sodium laaryl sulfate, and mixtures
thereof. For example, in the case of capsules, tablets and pills, the dosage form may also comprise
buffering agents. In some embodiments, solid compositions of a similar type may also be emploved as
fitlers 1n soft and hard-filled gelatin capsules using such excipients as lactose or milk sugar as well as high

molecular weight polyethylene glycols and the like.

[8173] In some embodiments, the pharmaceutical compositions will take the form of a unit dosage
form such ag a pitl or tablet and thus the composition may contain, along with a compound disclosed
herein (e.g., a compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thercof)
as provided herein, a diluent such as lactose, sucrose, dicalcium phosphate, or the like: a lubricant such as
magnesium stearate or the Like; and a bimder such as starch, gum acacia, polyvinylpyrrolidine, gelatin,
celulose, cellulose derivatives or the like. In some embodiments, another solid dosage form, a powder,
marume, solution or suspension {(¢.2., in propylenc carbonate, vegetable oils, PEG’s, poloxamer 124 or
trighycerides) is encapsulated in a capsule {gelatin or cellulose base capsule). In some embodiments, unit
dosage forms in which one or more compounds and pharmaceutical compositions as provided herein or
additional active agents are physically separated are also contemplated; ¢.g., capsules with granules (or
tablets 10 a capsule) of cach drug; two-layer tablets; two-compartment gel caps, etc. In some

embodiments, enteric coated or delaved release oral dosage forms are also contemplated.

[6174] In some embodiments, other physiologically acceptable compounds may mclude wetting agents,
emulsifying agents, dispersing agents or preservatives that are particulardy useful for preventing the
growth or action of microorganisms. For example, various preservatives are well known and include, for

exarple, phenol and ascorbic acid.

18175)  In some embodiments, the excipients are sterile and generally free of undesirable matter. For
exaraple, these compositions can be sterilized by conventional, well-known sterilization techniques. In

some embodiments, tor various oral dosage form cxcipients such as tablets and capsules, sterility 18 not
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required. For example, the United States Phammacopeia/National Formulary (USP/NF) standard can be

sufficient.

[176]  In some embodiments, a compound disclosed herein {e.g., a compound of Table 1 or Table 2, or

a pharmaceutically acceptable salt or sclvate thereot) as provided herein or a phammaceutical composition
thereof 1s formulated for ocular administration. In some embodiments, ocular compositions can include,
without limitation, one or more of viscogens (e.g., carboxymethvicellulose, glveerin,
polyvinylpyrrolidone, polysthylene glycol); stabilizers {(e.g., pluronic {triblock copolymers),
cyclodextrins); preservatives (e.g.. benzalkonium chlonide, ETDA, SofZia (boric acid, propylenc glveol,
sorbitol, and zinc chloride; Alcon Laboratories, Inc.}, Punte (stabilized oxvchloro complex; Allergan,

Ine.}).

[8177)  In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Tabie 2, or
a pharmaceutically acceptable salt or sclvate thereof) as provided herein or a pharmaceutical composition
thereof is formulated for topical admmistration to the skin or mucosa {¢ g., dermally or transdermally). In
some cmbodiments, topical compositions can include ointments and creams. In some embodiments,
ointments are senusolid preparations that are typically based on petrolatum or other petroleum
derivatives. In some embodiments, creams containing the selected active agent are typically viscous
higuid or semisolid emulsions. often cither oii-in-water or water-in-oil. For example, cream bases are
typically water-washable, and contain an oil phase, an emulsificr, and an agucous phase. For example, the
otl phase, also sometimes called the “internal” phase, is generally comprised of petrolatum and a faity
alcohol such as cetyl or stearyl alcohol; the agueous phase usually, although not necessarily, exceeds the
o1l phase 10 volume, and generally containg a humectant. In some embodiments, the emulsifier in a cream
formulation is generally a nonionic, anionic, cationic or amphoteric surfactant. fn some embodiments, as

with other carriers or vehicles, an ointment hase should be inert, stable, nonurritating, and non-sensitizing.

{0178] In any of the foregoing embodiments, pharmaceutical compositions as provided herein can
include one or more one or more of Hpids, interbilayver crosshinked multilamellar vesicles, biodegradable
polyv(D L-lactic-co-glveolic acid) [PLGA -based or poly anhydride-based nanoparticles or microparticles,

and nanoporous particle-supported Hpid bilavers.

8179]  In some embodiments, the dosage for a compound disclosed herein {e g, a compound of Table
1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof), 1s determined based on a multiple
factors including, but not limited to, type, age, weight, sex, medical condition of the subject, severity of
the medical condition of the subject, route of admunistration, and activity of the compound or
pharmaceutically acceptable salt or solvate thereof. In some embodiments, proper dosage for a particular

sttuation can be determined by one skilled in the medical arts. o some crabodiments, the total daily
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dosage may be divided and administered in portions throughout the day or by means providing

continuous delivery,

[3180] In some embodiments, a compound disclosed herein {e.g.

P

a compound of Table T or Table 2, or
a pharmaceutically acceptable salt or solvate thercof}, 1s administered at a dose from about 0.01 to about
1000 rag. For example, from about 0.1 to about 30 mg, about 10 to about 80 mg, about 0.5 to about 13
mg, about 30 mg to about 200 mg, about 100 mg to about 300 mg, about 200 to about 400 mg, about 300
myg 1o about 500 mg, about 400 mg to about 600 mg, about 500 mg to about 800 mg, about 600 mg to
about 900 mg, or about 700 mg to about 1000 mg. In some embodiments, the dose is a therapeutically

effective amount,

[3181]  In some embodiments, a compound disclosed herein {¢.g., a compound of Table 1 or Table 2, or
a pharmaceutically acceptable salt or solvate thereof) as provided heremn is administered at a dosage of
from about 0.0002 mg/Kg to about 100 mg/Kg {c.g., from about 0.0002 mg/Kg to about 50 mg/Kg; from
about 0.0002 meg/Kg to about 25 mg/Kg: from about 0.0002 mpg/Kge to about 10 mg/Kg; from about
0.0002 mg/Kg to about 3 mg/Kg; from about 0.0002 mg/Kg to about 1 mg/Kg; from about 0.0002 mg/Kg
to about 0.3 mg/Kg; from about 0.0002 mg/Kg to about 0.1 mg/Kg; from about 0.001 mg/Kg to about 50
mg/Kg; from about 0.001 mg/Kg to about 25 mg/Kg: from about 0.001 mg/Kg to aboat 10 mg/Kg; from
about 0.001 mg/Kg to about 5 mg/Kg; from about 0.001 mg/Kg to about 1 mg/Kg; from about 0.001
mg/Kg to about 0.5 mg/Kg; from about 0.001 mg/Kg to about 0.1 mg/Kg; from about 0.01 mg/Kg to
about 50 mg/Kg; from about 6.01 mg/Kg to about 25 mg/Kg; from about 0.01 mg/Kg to about 10 mg/Kg;
from about 0.01 mg/Kg to about 5 mg/Kg; from about 0.01 mg/Kg to about 1 mg/Kg; from about 0.01
mg/Kg to about 0.5 mg/Kg: from about 0.01 mg/Kg to about .1 mg/Kg: from about 0.1 mg/Kg to about
50 mg/Kg: from about 0.1 mg/Kg to about 25 mg/Kg; from about 0.1 mg/Kg to about 10 mg/Kg; from
about 0.1 mg/Kg to about 5 mg/Kg; from about 0.1 mg/Kg to about 1 mg/Kg; from about 0.1 mg/Kg to
about 0.5 mg/Kg). In some embodiments, a compound disclosed herein (e.g., a compound of Table I or
Table 2, or a pharmaceutically acceptable salt or solvate thereof) as provided herein is administered as a

dosage of about 100 mg/Kg.

{8182] In some embodiments, the foregoing dosages of a compound disclosed herein {e.2., a compound
of Table | or Table 2, or a phammaceutically acceptable salt or solvate thercof), can be administered ona
daily basis {¢.g., as a single dose or as two or more divided doses) or non-~daily basis {¢.g., everv other

day, every two days, every three days, once weekly, twice weeks, once every two weeks, once a month).

[3183] In some embodiments, the period of admimstration of a compound disclosed herein (6.g., 8
compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof) as provided

herein is for 1 day, 2 days, 3 days, 4 days, 5 days. 6 days, 7 days, 8 days. 9 days, 10 days, 1 1 days, 12
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days, 13 days, 14 days, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7 weeks, 8 weeks, 9 weeks, 10 weeks, 11
weeks, 12 weeks, 4 months, 3 months, 6 months, 7 months, 8 months, 9 months, 10 months, 1 1 months,
12 months, or more. In some embodiments, a period of during which administration is stopped is for 1
dayv, 2 days, 3 days, 4 days, 5 days, 6 davs, 7 days, 8 days, 9 days, 10 days, | 1 days, 12 days. 13 days, 14
davs, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7 weeks, 8 weeks, 9 weeks, 10 weeks, 1 1 weeks, 12 weeks, 4
months, 5 months, 6 months, 7 months, 8§ months, 9 months, 10 months, 1 1 months, 12 months, or more.
In some embodiments, a compound disclosed herein (2. .. a compound of Table 1 or Table 2. ora
pharmaceutically acceptable salt or solvate thereof) is administered to a subject for a period followed by a
separate peniod of time where adminmstration of a compound disclosed herein, or a pharmaceutically
acceptable salt or solvate thereof, (¢.g., a compound of Table 1 or Table 2, or a pharmaceutically
acceptable salt or solvate thercof) is stopped. In some embodiments, a compound disclosed herein (e.g.,
a compound of Table 1 or Table 2, or a pharmaceutically acceptable salt or solvate thereof) is
administered for a first period and a second period following the first period, with adnunistration stopped
during the second period, followed by a third period where administration of a compound disclosed
herein, or a pharmaceutically acceptable salt or solvate thereof, {¢.g.. a compound of Table 1 or Table
2, or a pharmaccutically acceptable salt or solvate thereof) is started and then a fourth period following
the third penod where administration 1s stopped. For example, the period of admwmnistration of a
compound disclosed herein {e.g., a compound of Table 1 or Table 2, or a pharmaceutically acceptable salt
or solvate thereof) followed by a period where administration is stopped is repeated for a determined or
undetermined period. In some embodiments, a period of administration s for 1 day, Z days, 3 days, 4
davs, 5 days, 6 days, 7 davs, 8 days, 9 days, 10 days, 11 days, 12 days, 13 davs, 14 days, 3 weeks, 4
weeks, 3 weeks, 6 weeks, 7 weeks, 8 weeks, 9 weeks, 10 weeks, 11 weeks, 12 weeks, 4 months, 5
months, 6 months, 7 months, 8§ months, 9 months, 10 months, 11 months, 12 months, or more. In some
embodiments, a period of during which administration is stopped is for 1 day, 2 days, 3 days, 4 days. 5
days, 6 days, 7 days, 8 days, 9 days, 10 days, 11 days, 12 days, 13 days, 14 days, 3 weeks, 4 weeks, 5
weeks, 6 weeks, 7 weeks, 8 weeks, 9 weeks, 10 weeks, 11 weeks, 12 weeks, 4 months, S months, 6

months, 7 months, 8 months, 9 months, 10 months, 11 months, 12 months, or more.

[3184] In some embodiments, a compound disclosed herein {e.g.

P

a compound of Table T or Table 2, or
a pharmaceutically acceptable salt or sclvate thereot), is orally administered to the subject one or more
times per day {e.g., one time per day, two times per day, three times per day, four times per day per day or

a single datly dose).

[8183] In some embodiments, a compound disclosed herein {¢.g., a compound of Table | or Table 2, or

a pharmaceutically acceptable salt or solvate thereof), 1s administered by parenteral administration to the
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subject one or more times per day {¢.g., 1 to 4 times one time per day, two times per day, three times per

day, four times per day or a single daily dose}.

[4186]  In some embodiments, a compound disclosed herein {e.g.

P

a compound of Table T or Table 2, or
a pharmaceutically acceptable salt or solvate thereof), is administered by parenteral administration to the

subject weekly.

Synthesis of the Compounds

10187}  The compounds of this disclosure can be prepared from readily available starting maternials
using, for example, the following general methods, and procedures. It will be appreciated that where
certain process conditions {(i.¢., reaction temperatures, times, mole ratios of reactants, solvents, pressures,
cte.) are given, other process conditions can also be used unless otherwise stated. Optimum reaction
conditions may vary with the reactants or solvent used, but such conditions can be determined by one

skilled i the art by routine optimization procedures.

[0188] Additionally, as will be apparent to those skilled in the art, conventional protecting groups may
be necessary to prevent certain functional groups from undergoing undesired reactions. Surtable
protecting groups for various functional groups as well as suitable conditions for protecting and
deprotecting certain functional groups are well known m the art. For example, numerous protecting
groups are described in T. W. Greene and G. M. Wuts (1999) Protecting Groups in Organic Synthesis,

3rd Edition, Wiley, New York, and references cited therein.

[618%] Furthermore, the compounds of this disclosure may contain one or more chiral centers.
Accordingly, if desired, such compounds can be prepared or isolated as pure stercoisomers, 1.¢., as
mdividual enantiomers or diastercomers, or as stercoisomer-enriched mixtures. All such stereoisomers
{and enriched mixtures} are included within the scope of this disclosure, unless otherwise mdicated. Pure
stercoisomers {or enriched mixtures) may be prepared using, for example, optically active starting
materials or stereoselective reagents well-known in the art. Altematively, racemic mixtures of such
compounds can be separated using, for example, chiral column chromatography, chiral resolving agents,

and the like.

10190]  The starting materials for the following reactions are generally kaown compounds or can be
prepared by known procedures or obvious modifications thereot. For example, many of the starting
materiais are available from commercial suppliers such as Aldrich Chenucal Co. (Milwaukee, Wisconsin,
USA), Bachem (Torrance CA USA), EMKA-Chenue Gmbh & Co. KG (Eching Germany), or Millipore
Sigma {Burington MA USA). Others may be prepared by procedures, or obvious modifications thereof,

described in standard reforence texts such as Ficser and Fieser's Reagents for Organic Synthesis, Volumes



WO 2023/066359 PCT/CN2022/126596

1-13 {John Wiley, and Sons, 1991), Rodd’s Chemistry of Carbon Compounds, Volumes 1-5, and
Supplementals (Elsevier Science Publishers, 1989), Organic Reactions, Volumes 1-40 (John Wiley, and
Sons. 1991), March's Advanced Organic Chemistry, (John Wiley, and Sons, 5 Edition, 2001}, and

Larock's Comprehensive Organic Transformations (VCH Publishers Inc., 1989).

General Synthesis

10191}  Typical embodiments of compounds described herein may be synthesized using the general
reaction schemes described below. It will be apparent given the description hercin that the gencral
schemes may be altered by substitution of the starting materials with other materials having similar
structures to result in products that are correspondingly different. Descriptions of syntheses follow to
provide numerous examples of how the starting matenials may vary to provide corresponding products.
Given a desired product for which the substituent groups are defined, the necessary starting materials
generally may be determined by inspection. Starting materials are typically obtained from commercial
sources or synthesized using published methods. For synthesizing compounds which are embodiments
described in the present disclosure, inspection of the structure of the compound to be synthesized will
provide the identity of cach substituent group. The identity of the final product will generally render
apparent the identity of the necessary starting materials by a simple process of inspection, given the
examples herein. In general, compounds described herein are typically stable and i1solatable at room

temperature and pressure.

EXAMPLES

[8192] The following examples are mcluded to demonstrate specific embodiments of the disclosure. It
should be appreciated by those of skill in the art that the techriques disclosed in the examples which
follow represent techniques to function well in the practice of the disclosure, and thus can be considered
to constitute specific modes for its practice. However, those of skill 1n the art should, 1o light of the
present disclosure, appreciate that many changes can be made in the specific embodiments which are
disclosed and still obtain a like or simular result without departing from the spirit and scope of the

disclosure.

10193}  Abbreviations {as used herein):

AcOH acetic acid

AIBN azobisisobutyronitrile
aq. aqueous

CCly carbon tetrachloride

(]
N



WO 2023/066359 PCT/CN2022/126596
CH:CN acetonitrile
CHClh or BDCM dichloromethane
DBU 1,8-diazabicvclofS 4. Ojundec-7-ene
DIAD diisopropyl azodicarboxvlate
DIBAL-H ditsobutylaluminium hvdride
DIEA or DIPEA N-ethvi-N, N-diisopropvlamine
DMAP 4-(dimethviammo)pyridine
DMF N.N-dimethyi-formamide
DMSO Dimethyvl sulfoxide
EiOAc othyl acetate
EtOH cthanol
EisN tricthvlamine
h hour
HCl hydrochloric acid
H:C water
HPLC High Performance Liguid Chromatography
HH(CODYOMe) s (1,5~cvclooctadiene Ymethoxyindium(l) dimer
KoCOn potassium carbonate
Ko(3s0, 2H0 potassium osmate
LiBH, lithnim borohydride
Mel iodomethane
MeOH methanock
Ms{l methangsulfonyl chlonde
NaCOs sodium carbonate
NaHCO; sodium bicarbonate
NalQy sodiom periodate
NaCN sodium cyvamde
Nax504 sodium sulfate
NaH sodium hydnde
NaH.PO, sodium phosphate monobasic
Na(H sodium hydroxide
NBS bromasuccinimide
n-Buli n-Butyllithium




WO 2023/066359

PCT/CN2022/126596

NHCl ammonivm chlornde

NMP F-methyl-pyrrolidin-2-one

Pda{dba)s tns{dibenzylidencacetone)dipalladium

Pd(dpphHCl,. CHCl {1,1-bis{diphenviphosphino}-terrocenepalladium{il) chloride-
dichlormethane complex

Pd(CAchH palladium (1) Acctate

PE Petrol ether

PPh; triphenviphosphine

Prep. preparative

PTSA p-toluenesultonic acid

sat. saturated

s-Phos dicyclohexyl-{2'.6'-dimethoxybiphenyl-2-v1)-phosphane

-BuOK potassium tert-butoxide

-BuXphos

di-tert-butyl{2° 4”6 -triisopropyi-{ 1,1 -biphenyl]-2-yDHphosphine

TBAF tetrabutylammonium fluoride

TBS tert-butyldimethvisilyi

TMSCL chlorotrimethylsilane

TFA triflaoroacetic acid

THF tetrahvdrofuran

TLC Thin Layer Chromatography

Xantphos 4,5-bis(diphenylphosphing)-9,9-dimethyixanthene

Xphos dicyclohexyl(27,47,6 -tritsopropyl-{ 1,1 -biphenyl}-2-yDphosphane
[8194] General information: All evaporations or concentrations were carried out i vacuo with a

rotary evaporator. Analytical samples were dried 1n vacuo (1-3 mmHg) at rt. Thin layer chromatography
{TLC) was performed on silica gel plates, spots were visualized by UV light (214 and 254 am).
Purtfication by column and flash chromatography was carried out using silica gel {100-200 mesh).
Solvent systems were reported as mixtures by volume. NMR spectra were recorded on a Bruker 400 or
YVarian (400 MHz) spectrometer. 'H chemical shifts are reported in & values in ppm with the deuterated
solvent ag the internal standard. Data are reported as follows: chemical shift, mdtiplicity {s = singlet, d =
doublet, t = triplet, g = quartet, br = broad, m = multiplet), coupling constant (Hz), mtegration. LCMS
spectra were obtained on SHIMADZU LC20-MS2020 or Agilent 1260 series 61258 mass spectrometer
or Agilent 1200 series, 6110 or 6120 mass spectrometers with electrospray ionization and excepied as

otherwise indicated.
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Example Al

2-((25,3R)-2-{cyclopentyloxy)-3-hydroxy-3-(3-methoxy-4-methyiphenypropyl}-6-
ethoxybenzo|d]jthiazole-4-carboxylic acid (Compound 1061)

Q
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- NH2 EtOH 7y 2 NBS, AcOH NH
ii ’ R 2 -
. l P OEL T T .:af)‘/\\/ OMe l - i
HO DAD, PPhs, THF £ 25°C, 240 g AN OMe Pda{dba)s, Xantphos
fe) 25°C, 72 h Q DIEA, toluene
Step B © 110 °C, 36 h
11 Step A 1-2 1.3 AR
Step
. e )
j\/q . NH, © E1ONs. EtOH o /iL NH, ©
N \_\H/\/\ NOM& EtO\n//\\.T S/SNOH
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1-8
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OEt
«’fj'\i. NH, O
B0 A Mg S Ay
j G NH, P
' . oTESy r LiCH
2-methyibut-2-ene . :'\,’le(:)\l%\g\ & 15 OFEt ! i N o
NaCl0,, NaH,PO | MeOH/THF/H,0
Nz 2, NaHPO, P i BusP, toluene e i 25°C, 2 h
£BUOH, H,0 Me ot 86 “C, 12 h N
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Step P
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/ S 7
OTER c:-HY
3 I 0o
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N~ _— -
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10195]  Step A methyl 2-amino-3-cthoxybenzoate

I(i/\;_\\\.Y/NHZ’

o O/\//'\r]/OMe
O

{0196] To the solution of methyl 2-amino-5-hydroxy-benzoate (10.0 g, 59.8 mmol}, EtOH (5.51 g, 6.99
mbl} and PPhs (31.4 g, 120 mmol) in THF (150 mL}) was added DIAD (242 g, 23 .3 mL} in dropwise at 25
°C. The resulting reaction mixture was stirred at 23 °C for 72 h. The solvent was removed under reduced
pressure to give a residue. The residoe was purified by flash silica gel chromatography (ISCO™:; 120 ¢
SepaFlash® Silica Flash Column, Eluent of 0~15% EtOAc/PE gradient @, 100 mL/min) to afford methyl
2-amino-5-cthoxy-benzoate (10.9 g, 93.0% vield). '"H NMR (400 MHz, DMSO-ds) 5 7.17(d. 7 = 2.8 Hz,
1H), 6.97(dd, /=88,32 Hz, IH), 674 (d, /=88 Hz, 1H), 6.29 (s, 2H), 3.89 {q, /= 6.8 Hz, 2H), 3.78
(s, 3H), 1.27 (¢, /= 7.0 Hz, 3H).

[8197] Step B: methvl 2-aming-3-bromo-5-gthoxvbenzoate

Br
NH-

OM
O ©

O

[8198] To the solution of methyl 2-amino-3-cthoxy-benzoate (16.9 g, 53.6 mmol) in AcOH (B0 mL)

was added NBS (9.90 g, 55.6 mmol}. The resulting mixtare was stirred at 25 °C for 24 h. The reaction
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mixture was poured mto water {60 mL} and stirred for 10 mun. The aqueous phase was exiracted with
EtGAc (30 mL x 3). The combined organic lavers were dried with anhydrous NaxSQ4, filtered and
concentrated in vacuum. The residue was purified by flash silica gel chromatography (ISCOY; 120 g
SepaFlash® Silica Flash Colunmn, Eluent of 0~5% EtOAc/PE gradient @ 100 mL/min} to give methyl 2-
amino-3-bromo-S5-ethoxy-benzoate (6.65 g, 43.7% vield). 'H NMR (400 MHz, CDCL)Y 8 7.32(d, /=28
Hz, 1H), 7.20 (4, 7= 2.8 Hz, 1H), 5.539 (brs, 2H), 3.87 (g, J= 7.0 Hz, 2H)}, 3.80 (s, 3H), 1.29 (¢, J=7.0 Hz,
3H).

8199]  Step : methyl Z-amino-5-cthoxy-3-{(3-{(2-ethythexylioxy}-3-oxopropyljthio}benzoate

NHp O
\/\j\/OWSNOMe

o s
Okt

{0208]  To the solution of Z-cthylhexyl 3-suifanvipropanoate (5.30 g, 24 3 mmol} and methyl 2-amino-
3-bromo-S-cthoxy-benzoate (6.65 g, 24.3 mmol) in toluene (80 mL) was added Pda(dba); (1.11 g, 1 .21
mmol), Xantphos (1.40 g, 2 43 mmol) and THEA (7.84 g, 60.7 mmol, 10.6 mL}. The mixture was stirred
at 110 °C for 36 h. The residuc was poured into water (150 mL) and stirred for 10 min. The agueous
phase was extracted with EtOAc (80 mkL x 3). The combined organic layers were dried with anhydrous
NazS0s, filiered and concentrated in vacuum. The residue was punfied by flash silica gel chromatography
(ISCO™: 120 g SepaFlash”™ Silica Flash Colamn, Eluent of 0~3% EtQAc/PE gradient @ 100 mL/min) to
afford methyl Z-aming-5-cthoxy-3-[3-{2-¢thyihexoxy)-3-oxo-propyl] sulfanvi-benzoate (8.29 g, 83.0%

vield).
[0201]  Step D) methyl 2-amino-3-cthoxy-3-{(3-ethoxy-3-methoxycarbonyl-phenyidisulfanvijbenzoate

OFt

OEt

OEt

10202] To the solution of methyl 2-amino-3-cthoxy-3-{2-(2~ethylhexoxy}-2-oxo-cthylisulfanyl-
benzoate (8.29 g, 20.9 mamol) in EtOH (50 mL) was added EtONa (9.22 g, 27 .1 mmol, 20% in EtOH).
The reaction mixture was stirred at 25 °C for 12 k. The residue was diluted with water (100 mL}, acidified
to pH = 6 with 37% HCl, extracted with EtOAc (100 mL x 3}, The combined organic lavers were dried

with anhydrous NeuSO4, filtered and concentrated in vacuum. The residue was purified by flash silica gel
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chromatography (ISCO™: 120 g SepaFlash® Silica Flash Colurnn, Eluent of 0~5% EtOAc/PE gradient @)
100 mL/min) to give methyl 2-amino-5S-cthoxy-3-[(3-ethoxy-5-methoxycarbonyl-
phenyhdisulfanyljbenzoate (1.09 g, 12.0 % vield). 'H NMR (400 MHz, CDCLY § 746 (4, F=3.2 Hz,
2Hy, 684 (d, J=32Hz 2H), 637 (brs, 4H), 427 (g, /=72 Hz, 4H), 375 (q. /= 6.8 Hz, 4H), 1 .32 (1, J
=7.0Hz o6H), 1.24 (, /=70 Hz, 6H).

[8203] Step E: 2-{cvelopentyloxyacetic acid

O

Ao
-l

[0204] To a solution of cvelopentanc! (3 g, 34 .83 mmol) tn THF (30 mL) was added NaH (2.79 g,
69.66 mumol, 60% purity) at ¢ °C. After being stirred at 60 °C for 30 min, then 2-chloroacetic acid (3.29 g,
34.83 punol) was added slowly to the reaction nuxture at 25 °C. The resulting mixture was stirred at 60
°C for 16 h. After cooling, the reaction mixture was gquenched with H:O (10 m1), diluted with HyO (56
mL}, the pH value was adjusted to 5 with IN HCI The muxture was extracted with EtOAc¢ (40 mL x 3).
The combined organic layers were washed with brine (50 mL x 3}, dried over anhydroas Na-50;, filtered
and concentrated under reduced pressure to give a residue. The residuc was purified by silica gel column
chromatography (PE/EtOAc=1/0 to 1/1} to afford 2-(cyclopentoxyacetic acid (3.7 g, 73% vield). 'H

NMR (400 MHz, DMSO-d6) 6421 - 419 (m, 1H), 3.94 (5, 2H), 1.71 - 1.28 (m, 8H).

[0205]  Step I 2-(cvclopentyloxylacety] chlonde

O/ O\/U\CE

[8206] To a solution of 2-{cyclopentoxyiacetic acid (3.7 g, 25.66 mmol) in BCM (20 mL) was added
oxalyl dichloride (4.89 g, 3% 50 mmol) and DMF {0.1 mL}. Then the mixture was stirred at 25 °C for 1 k.
The reaction mixture was concentrated under reduced pressure to afford 2-{cyclopentoxylacetyl chlonde

{4.17 g, crude), which was used directlv for the next step without further purification.

[08207)  Step G (R)-4-benzyl-3-(2-{cvclopentyloxyviacetyhoxazohidin-2-one
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[0208] To a solution of (4R}-4-benzyloxazohdin-2-one (6.82 g, 38.47 mmol) i THF (30 mL) was
added n-Buli (1436 mL, 35.9 mmol, 2.5 M solution 1n Hexanes} at -78 °C in dropwise under N». After
addition, a solution of 2-{cvclopentoxyiacetyl chionde (4.17 g, 25.64 mmol) in THF (8 mL) was added to
the nuxture at ~78 °C. The resulting mixture was stirred at 25 °C for 2 b. Then the reaction mixture was
gquenched by sat. ag. NH4Cl solution (50 mL), extracted with Et0Ac (30 mL x 3). The combined orgamc
layers were washed with water {20 mL x 3}, dried over anhvdrous Na,$0;, filtered and concentrated
under reduced pressure to give a residue. The residue was purified by silica gel column chromatography
{(PE/ELOAC=1/0 to /1) to afford (4R)-4-benzvl-3-[2-(cyclopentoxyjacetyl joxazohidin-2-one (2.14 g, 23%
yield). LC-MS: m/z 304 1 (M+H)".

[0209]  Step H: (R)-4-benzyl-3-((2R,35)-2~(cyclopentyloxy}-3-hydroxy-3-(3~-methoxy-4-

methylphenylpropanoyboxazolidin-2-one

77

102106]  To a solution of (R)~4-benzyl-3-2-{cyclopentyloxylacetylyoxazolidin-2-one (1.8 g, 5.93 numol)
mn DCM {45 mL} was added TiCls (683 pL, 6.23 mumol) at -78 C under nitrogen. The mixture was stirred
at -78 “C for 15 minutes. Then DIEA (2.58 mL. 14.8 munol) was added in dropwise at -78 'C. The
resulting mixture was stirred at -78 C for 40 minutes. Then NMP (577 ul. 5.93 mmol) was added in
dropwise. The reaction mixture was stirred at =78 C for 10 mins under nitrogen. Then 3-methoxy-4-
methvibenzaldehyde (980 mg, 6.53 mmol} in dry BCM (10 mL) was added in dropwise. The resulting
mixture was stirred at =78 C for 2 h under nitrogen. Then the reaction nuxture was quenched with sas ag.
NH4Cl (50 mL), extracted with BCM (60 mi. x3). The organic layers were dried over anhvdrous Na;SO.,
filtered and concentrated to get a residue. The remidue was purified by flash silica gel chromatography
(ISCO™, 40 g Sepa Flash® Silica Flash Column, Ehient of 0~45% EtOAc/PE gradient @ 40 mL/min) to
give {R)-4-benzyl-3-({(2R,35)-2-(cyclopentyloxy}-3-hvdroxy-3-{3-methoxy-4-
methylphenyipropanoyhoxazolidin-2-one (2.27 g. 84.4% vield). LC-MS: m/z 476.2 (M+Na)".

10211)  Step I (R)-1-{(R)-4-benzvl-2-oxooxazolidin-3-v1)-2-(cvclopentyloxy}-3-(3-methoxy-4-~

methyiphenvl)propane-1,3-dione
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{0212] At 0 °C, to the mixture of (R)-4-benzyl-3-(2R,38)-2~(cyclopentyloxy)-3-hvdroxy-3-(3-
methoxy-~4-methyiphenylpropanoyloxazolidin-2-one (2.27 g, 5.01 mumol) in DCM (30 mb) was added
Dess-Martin periodinane (4.25 g, 10.0 mmol} in portions. The reaction mixture was stirred at 0 'C for 2 h.
Then the mixture was quenched with HyO (30 mb) and DCM (30 mL}. The mixture was filiered through
a cohite and extracted with DCM (50 ml x 2). The organic layers were dried over NaSOy, ftered and
concentrated under vacuum. The residue was purified by flash silica gel chromatography (ISCO%; 40 ¢
Sepa Flash® Silica Flash Column, Eluent of 0~35% EtOAc/PE gradient @ 40 mL/min) to give (R)-1-
{{R}-4-benzyl-2-oxooxazolidin-3-yh)-2-(cyclopentyloxy)-3-(3-methoxy-4-methviphenylpropane-1,3-

dione (2.2 g, 97.4% vield). LC-MS: m/z 474.1 (M+Na}".

[0213]  Step 1 (R)-4-benzyl-3-({ZR,3R)-3-{(tcrt-butyvldimethylstivioxy-2-{cyclopentyloxy}-3-(3-

methoxy-4-methylphenylipropanovlioxazolidin-2-one

{0214] At-10 °C, to the mixture of (R)-1-((R)-4-benzyvi-2-oxooxazolidin-3-y1)-2-{cvclopentyloxy)-3-
(3-methoxy-4-methyiphenylypropane-1,3-dione {2.2 g, 4.87 mmol} in TFA (21.7 mbl) and DCM (22 mL)
was added dimethvl{phenylsilanc (2.27 mL., 14.6 mmol) in dropwisc. The reaction mixture was stirred at
-18 C for 2 h. The solution was poured into saz. ag. NaHCO; (200 mL), extracted with DCM (30 mL x
3}. The combined oreanics were dred over anhydrous Nax5QOq, fikiered and concentrated. The residug was

purified by flash silica gel chromatography (ISCO™; 40 g Sepa Flash” Silica Flash Column, Eluent of
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0~30% EtOAc/PE gradient (@ 40 mL/min) to give (R}-4-benzyl-3-((2R,3R}-2-{cyclopentyloxy}-3-
hvdroxy-3-(3-methoxy-4-methylphenyhpropanoyloxazolidin-2-one (1.85 g, 83.7% vield). LC-MS: m/z
476.1 (M+Nay".

10215)  Step Ko {(R)-4-benzyl-3-{(2R 3R}-3-{{tert-butyldimethyisibyhoxy)-2-{cyclopentyloxy}-3-(3-

methoxy-4-methvlphenyDpropanoylloxazolidim-2-one

p—

4
e

[8216] To the mixture of (R}-d-benzyl-3-((2R, 3R}-2-{cyclopentyloxy}-3-hvdroxy-3-(3-methoxy-4-
methviphenvljpropanovijoxazolidin-Z-one (1.35 g, 4.08 mmol) o DCM (15 mbL) and 2.6-
dimethvipyridine (950 pl., 8.16 mmol) was added [tert-butyi{dincthvl)silyvl] triflucromethancsulfonate
{(1.88 mL, 8 16 mmol) at 0 C. The reaction mixture was stirred at 0 'C for 2 h. Then the mixture was
quenched with HoO (50 mL), extracted with DCM (530 mb x 3). The organic layers were washed with
Ho (O (50 mL x 2}, doed over anhydrous Na;SOy and concentrated under vacuum. The residue was
purified by flash silica gel chromatography (ISCO®; 20 g Sepa Flash® Silica Flash Cohimn, Eluent of
0~10% EtOAc/PE gradient @ 35 mL/min) to give {4R})-4-benzyl-3-{{25,3R)-3-{tert-
butyl{dimethyl}silvljoxy-2-{cyclopentoxy}-3-(3-methoxy-4-methyl-phenylipropanoyljoxazolidin-2~one
(2.2 g, 93.0% vicld).

8217}  Step L (28,3R}3-3-((tert-butvldimethvisiivioxy)-2-{cyclopentyloxy}-3-(3-methoxy-4-

methylphenyljpropan-1-ol

[0218] At 0 °C, to the mixture of LiBH; (9.69 mL, 38.76 mmol, 4 M solution in THF) in THF (10 mL)
was added H.0 (154 mg, 852 umol) dropwise under Ny, The mixture was stivred at 0 °Ctor 0.5 h. Then a

solution of (R}-4-beneyl-3-((ZR 3R)-3-{{tert-butyldimethvisilylioxy)-2-{cyclopentyloxy}-3-(3-methoxy-4-
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methviphenylpropanoyloxazolidin-2-one (2.2 g, 3.87 mmol) in THF (20 mL) was added in dropwise.
The reaction mixture was warmed up to 15 °C and stirred at 15 °C for 16 h. The reaction mixture was
carcfully neutralized with 1 M ag. HCI solation, extracted with EtOAc (30 mL x 3}. The organic lavers
were washed with brine (50 mL), dried over anhvdrous Nay SOy, filtered and concentrated. The residue
was purified by flash silica gel chromatography (ISCO"; 40 g Sepa Flash® Silica Flash Column, Eluent of
0~10% EtOAc/PE gradient @ 40 mL/min) to give (25,3R)-3-{(rer-butyldimethylsilyoxy}-2-
{cvelopentyloxy)-3-(3-methoxy-4-methyiphenylipropan-1-o (1.26 g, 82.4% vield}. '"H NMR {400 MHz,
CDCl) o704 (d, J=72Hz, 1H),685(s, IH), 6.79(d. /=76 Hz, 1H),4.61(d, /=68 Hz, 1H),382(s,
3H), 381 -3.70 (m, 3H), 336 ~3.35 (m, 1H), 2.20 (s, 3H), 1.58-1.26 (m, 8H), 0.89 (s, 9H}, 6.05 (s, 3H), -
0.16 (s, 3H}.

[0219]  Step Mt (283R)-3-({tert-butyldimethylsilyDoxy}-2-{cyclopentyloxy)-3-(3-methoxy-4-

methylphenvljpropyl methanesulfonate

0"5‘?*‘0
19228] To the mixture of (25,38)-3-({(terr-butyldimethylsilyhoxy}-2-(cyclopentyloxy 3-3-(3-methoxy-4-
methyiphenvlipropan-i-ol (1.26 g, 3.19 munol) in DCM (20 mb) and TEA (667 pd., 4.79 mmol} was
added MsCl (439 mg, 3.83 mmol, 297 ul) in dropwise at 0 °C. The reaction mixture was stirred at 0 °C
for 0.5 h. The mixture was quenched with sar. ag. NaHCO; (30 mL), extracted with DCM (20 mL x 3).
The organic layers were washed with 0. 3N HCH (20 m1L x 2), brine (20 mL x 2}, dried over Na;S80; and
concentrated under vacuum. The residue was purified by flash silica gel chromatography (ISCO®™: 20 g
Sepa Flash® Silica Flash Column, Eluent of 0~15% EtOAc/PE gradient (@ 35 mL/min) to give (25,3R)-3-
{{terr-butyldimethyisilyloxry}-2-{(cyclopentyloxy}-3-(3-methoxy-4-methylphenyhpropyl
methanesulfonate (1.42 g. 94.1% vield). 'H NMR (400 MHz, CDCl;) 6 7.05 (d. J= 7.6 Hz, 1H), 6.84 (s,
1H), 6.79 - 676 (m, 1H), 465 (d, J=5.6 Hz, 1H), 441 - 4.27 (m, 2H), 3.82 (s, 4H), 3.57 - 3.56 (m, 1H),
2.99 (s, 3H), 2.20 (s, 3H), 1.61 -1.30 (m, 8H), 0.89 (s, OH), 0.07 (s, 3H), -0.14 (s, 3H).

10221]  Step N (38, 4R)-4~((tert-butyidimethylalyloxyy-3-(cyclopentyloxy)-4-(3-methoxy-4-

methylphenvljbutanemtrile
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10222)  To a solution of [{25,3R}-3-tert-butyl{dimethyDsilyljoxy-2-(cyclopentoxy )-3-(3-methoxy-4~
methyl-phenyDpropyl] methanesulfonate (6.0 g, 12.69 mmol} in DMSO (60 mL) was added NaCN (3.11
g, 63.46 mmaol}). The mixture was stirred at 85 "C for 3 h. After cooling, the mixture was quenched with
H:0 (60 ml), extracted with EtOAc (60 mL x 2). The combined orgamic javers were washed with brine
{50 mL), dried over anhydrous NaxSQy, filtered and concentrated. The residue was purified by silica gel
coluomn (PE/EtOAc = 10/1) to afford (35, 4R-4-((ert-butyldimethyvisilyiioxy)-3-(cyvclopentyloxy)-4-(3-
methoxy-4-methylphenyl) butanenitrile (4 g, 78.1% vield). LC-MS: m/z 4262 (M+Na)",

[0223])  Step O (38 4R)-4-{(tert-butyldimethylsivhoxyvy-3-{cyclopentvioxy-4-(3-methoxy-4-
methviphenylibutanal

10224]  To a solution of (35 4R}-4-[tert-butyli{dimethysilytioxy-3-{cvelopentoxy 3-4-(3-methoxy-4-
methyl-phenyiibutanenitrile (4.0 g, 9.91 mmol) in tolucne (50 mb) was added DIBAL-H (1982 mL,,
19.82mmol} at -78 'C. The reaction mixtare was stivred at 0 'C for I h. Then the mixture was quenched
with potassium sodium tartaric solution {50 mL), extracted with EtOAc (50mL x 3). The combined
organic layers were washed with brine (50 mL), dried over anhydrous NazS0y, filtered and concentrated
to afford crude (35, 4R)-4-{tert-butyl{dimethylisilyljoxy-3-(cyvclopentoxy)-4-(3-methoxy-4-methyl-

phenvlbutanal (4.0 g, 99.2% vield), which ased for next step without further punification.

{0225] Step P: (35,4R)-4-{{tert-butyldimethylsilylioxy)-3-{cyclopentyloxy)-4-(3-methoxy-4-

methviphenyljbutanoic acid
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[0226] To a solution of (35 4R)-4-[tert-butyl{dimethyl)silvijoxy-3~(cvclopentoxy)-4-(3-methoxy-4-
methyl-phenylibutanal (4.0 g, 9.84 mmol) in -BuOH (40 mL) and HoO (10 mL} was added NaH,POq4
(1.18 g, 9.84 mumol), sodium chlorite (3.20 g, 35 41 mmol) and 2-methylbut-2-ene (3.10 g, 44 27 mmol).
The reaction mixture was stirred at 25 °C for | h. Then the mixture was quenched with HoO (60 mL),
extracted with EtOQAc {60 mL x 2}, The combined organic lavers were washed with brine (50 mL), dried
over anhydrous Na; SO, filtered and concentrated. The residuc was purificd by silica gel colunmn
(PE/EtOAC = 10/1) to afford (35,4R)-4-{tert-butvl{dimethyDsilyljoxy-3~(cyclopentoxy }-4-(3-methoxy-4-
methyl-phenylbutanoic acid (1.6 g, 38.5% vield). LC-MS: m/z 4451 (M+Na}"

10227)  Step Q: ethyl 2-((28,3R)-3-({tert-butvidimethyisilvDioxy)-2-(cvclopentyloxy}-3-(3-methoxy-4-

methylphenvljpropyl}-6-cthoxybenzo|dithiazole-4-carboxylate

OEt

OEt

10228]  To a solution of (35,4R)-4-[tert-butyi{dimethyhsilylloxy-3-{cvelopentoxy}-4-(3-methoxy-4-
methyl-phenylbutanocic acid (300 mg, 709.84 pmol) and ethyl 2-amino-3-[{2-amino-3-ethoxy-3-
cthoxycarbonyl-phenyhdisuifanyl}-S-ethoxy-benzoate (341 mg, 709 .84 umol) in toluene (10 mL) was
added tributylphosphane (430 mg, 2.13 nuvol). The reaction mixture was stirred at 8¢ C for 12 h. The
mixture was guenched with HyO (30 mL), extracted with EtOAc (30 mL x 3}. The combined organic
layers were washed with brine (50 mL), dried over anhydrous Na;504, filtered and concentrated. The
residue was purified by silica gel colunmn (PE/E1OAc = 10/1) to afford compound ethyl 2-[{25,3R})-3-
[tert-butvi{dimmethyDsilvljoxyv-2-{cvclopentoxy)-3-(3-methoxy-4-methyl-phenyDpropyl]-6-ethoxy-1,3-

benzothiazole-4-carboxylate (110 mg, 24.7% vield). LC-MS: m/z 628.3 (M+H)".
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[3229]  Step R0 2-((25,3R)-3-({tert-butyldimethylsidyhDoxy)-2-(cyclopentvioxy)-3-(3-methoxy-4-

methylphenylpropvl}-6-ethoxybenzo|d|thiazole-4-carboxylic acid

[08230] To a solution of cthyl 2-{(28,3R)-3-ftert-butyl{dimethyDsilvl joxyv-2~(cyclopentoxy)-3-(3-
methoxy-4-methyl-phenyhpropyvl}-6-cthoxy-1,3-benzothiazole-4-carboxylate (110 mg, 175.19 umol) in
THF (2 mL}, EtOH (2 mL) and H,O (2 mL) was added LiDH-H0 (37 mg, 875.93 umol}. The mixture
was stirred at 25 C for 1 h. The reaction mixture was adjusted to pH = 4 with | N HCI, extracted with
EtQAc (20 mL x 3). The combined orgamic lavers were washed with brine (50 mL), dried over anhydrous
NSOy, filtered and concentrated to afford 2-{{28,3R)-3-[tert-buty{dimethylisilyvlioxy-2-{cyclopentoxy}-
3-(3-methoxy-4-methyl-phenvipropvi-6~-cthoxy-1,3-benzothiazole-4~-carboxylic acid (100 mg, 95.1%

vield), which used for next step without further purification. LC-MS: m/z 600.3 (M+H)"

0231]  Step 8: 2-((25,3R)-2-(cvclopentyloxy)-3-hvdroxy-3-(3-methoxy-4-methviphenyhpropyl}-6-

cthoxybenzoldthiazole-4-carboxvlic acid {(Compound 181}

[8232] To a solution of 2-{(25,3R}-3-{tert-butyvl{dimethylsilvljoxy-2-{cyclopentoxy}-3-3-methoxy-4-~
methyl-phenvlpropyll-6-cthoxy-1,3-benzothiazole-4-carboxylic acid (100 mg, 166.71 umol} in THF (5
mL} was added TBAF (1.67 mL. 1.67 mmol). The mixture was stirred at 25 C for 1 h. The reaction
mixture was diuted with HoG (30 mL), extracted with EtOAc (30 mL x 3}. The combined organic layers
were washed with brine (50 mL), dried over anhydrous NaxSQ., filtered and concentrated. The residue

was purtfied by prep. HPLC (Coluwmn: Welch Xtimate C18 150%30 mm*5 um; Mobile phase A [water
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{0.1% HCOOH}, Mobile Phase B: CH:OUN; Gradient: 353% B% to 85% B% m 7 nun) to afford 2-
H{25.3R-2-(cyelopentoxy}-3-hyvdroxy -3+ 3-methoxy-4-methyl-phenylpropyl|-6-ethoxy-1,3-
benzothiazole-4-carboxylic acid (30 mg, 36.5% vield). LC-MS: n/z 486.1 (M+Na)™. "H NMR (400MHz,
CD:0D)8774¢d, /=40, 1H), 771 (d,J=40Hz, 1H), 707 (d, /=80Hz, 1H), 698 (5, IH), 688 (d, J
=80Hz 1H), 4.69(d, J=80Hz, 1H),415{(q, J=80Hz, 2H), 3.98 - 3.88 (mm, 2H), 3.84 (s, 3H), 343
(d, J=4.0Hz 2H}, 2.15 (s, 3H), 1.54 - 1.40 (m, 8H}, 138 - 1.28 {m, 3H).

Example A2

2-{(25,3R)-2-{cyelopentyloxy}-3-(4-{difluoromethyl}-3-methoxyphenyi}-3-hydrexypropyi}-6-
methoxybhenzo[djthiazele-d-carboxylic acid {Compound 102}
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[3233]  (35,4R)}-4-(4-bromo-3-methoxyphenyl)-4-((tert-butyldimethyisilvioxy)-3-
{cyclopentyloxyibutaneic acid (2-1) was svnthesized according to the procedures described for the

preparation of Example Al (step H o step P 1o Scheme 1) by using 4-bromo-3-methoxy-benzaldehyde 1n

step H.
&?Me
/f/\\[ NH, O
E@WS’S\NOQ

\I
/l
Me

G NH, LA
!

19234] Ethyl 2-amino-3-{{Z-amino-3-cthoxycarbonyl-5-methoxy-phenyhdisul{fanyl |-5-methoxy-
benzoate (2-2) was synthesized according to the procedures described for the preparation of Example Al
{step C to step D in Scheme 1) by using methyl 2-amino-3-bromo-5-methoxybenzoate in step €. 'H NMR
(400 MHz, CDCI3) 0 753 (d, J=32Hz 2H), 688 (d, /=32 Hz 2H), 435 (g, J=72 Hz, 4H), 3.63 (s,
6H), 1.40 (¢, /= 7.2 Hz, 6H).

10235]  Step A ethyl 2-{(25 3R}-3-(4-bromo-3-methoxyphenyl}-3-{{tert-butyldimethylsilvDoxy}-2-

{cyclopentyloxypropyl}-6-methoxvbenzofdjthiazole-4-carboxylate

OFt

[8236] To asolution of (35,4R}-4-{4-bromo-3-methoxyphenyi}-4-{(tert-butvidimethylsilylloxy)-3-
{cyclopentyloxybutancic acid (850 mg, 1.74 mmol) and ethyl 2-amino-3-{(2-aminc-3-ethoxycarboayl-
phenyl) disubfanvlibenzoate (789 mg, 1.74 nwnol} in toluene (10 mL) was added tributylphosphane (1.06
g, 5.23 mmol). The reaction mixture was stirred at 80 C for 12 h. After cooling, the mixiure was
quenched with HyO (30 mL), extracted with EtOAc (30 mb x 2). The combined organic layers were
washed with brine {50 mL}, dried over anhydrous Na,SOq, filtered and concentrated. The residue was
purified by sifica gel column (PE/EtQAc = 10/1) to afford ethyl 2-[(25,3R)}-3-(4-bromo-3-methoxy-
phenyl)-3-{tert-butvl{dimethyDsilyloxy-2-(cyelopentoxy ypropyl}-6-methoxy-1,3-benzothiazole-4-

carboxylate (500 mg, 42.2% vield) as vellow oil. LC-MS: m/z 680.1 (M+H)".
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[9237]  Step B: ethyl 2-((25,3R)-3-((tert-butyvldimethylsilyDoxy)-2-(cyelopentyloxy }-3-(3-methoxy-4-

vinylphenyvDpropyl}-6-methoxybenzofdithiazole-4-carboxylate

Okl

[0238] To a solution of cthyl 2-{{(28,3R)-3~(4-bromo-3-methoxy-phenvi}-3-{tert-
butyl{dimethvhsilyljoxy-2-{cvclopentoxyipropyl |-6-methoxy-1,3-benzothiazole-4-carboxyiate (330 mg,
486.19 gymoly in H,O (2 mL} and dioxane (8 mL) was added Pd(dppf)Cls (36 mg, 48.62 umol}, potassium
ethenyltriflucrcborate (130 myg, 972 .38 ywmol) and Cs:L 03 (475 mg, | 46 mmol). The mixture was stirred
at 80 C for 12 h. After cooling, the muxture was dituted with FhbO (30 mL), extracted with EtOAc (30 mL
x 2% The combined organic lavers were washed with brine (38 mL), dried over anhydrous Nax$0s,
filtered and concentrated. The residue was purified by sthica gel columun (PE/EtQAc = 10/1) to afford
cthvl 2-{(28,3R})-3-[tert-butvi{dimethyvisilvl joxy-2-(cyclopentoxy)-3-(3-methoxy-4-vinyl-phenylipropyl -

6-methoxy-1,3-benzothiazole-d-carboxylate (240 mg, 78 8% yield). LC-MS: m/z 626.2 (M+H)".

18239] Step C: cthyl 2-((28,3R}-3-{{tert-butyldimethyisilyloxy)}-2-(cyclopentyloxy}-3-(4-formyl-3-

methoxyphenylpropyl)-6-methoxyvbenzo|dithiazole-4-carboxylate

OFt

[0248)]  To a solution of ethyl 2-{{28,3R}-3-{tert-butvl{dimethyDsilvljoxy-2-(cyclopentoxy }-3-(3-
methoxy-4-vinyl-phenyhpropvi{-6-methoxy-1,3-benzothiazole-4-carboxylate (200 mg, 319.55 wumol) in
THF (3 mL} and HxO (3 mL) was added NalQ, (273 mg, 1.28 mmol} and K004 2H.0 (I mg, 1.92
wmol). The reaction mixture was stirred at 25 C for 3 h. The mixture was quenched with HoO (30 mL),

extracted with EtOAc (30 mL x 2. The combined organic lavers were washed with brine (50 mL), dried
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over anhvdrous Na;SOq, filtered and concentrated. The residue was purified by silica gel column
(PE/EtOAC = 10/1) to afford ethyl 2-[¢25 3R)-3-[tert-butydimethyDsilvljoxy-2-(cyclopentoxy}-3-(4-
formyl-3-methoxy-phenylpropyl}-6-methoxy-1,3-benzothiazole-4-carboxylate (150 mg. 74.7% yield).
LC-MS: m/z 628 3 (M+H)".

10241)  Step D ethyl 2~((25,3R)-3-{{(tert-butyldimethyisilyloxy)-2~(cvelopentyloxy)-3-(4-

{difluoromethyl}-3-methoxyphenvhpropyl)-6-methoxybenzoldithiazole-4-carboxylate

OEt
10242] To a solution of ethyl 2-H(28 3R)-3-ftert-butyl{dimethyhsilvl joxy-2-(cyclopentoxy}-3-{4-
formyl-3-methoxy-phenvlipropyli-6-methoxy-1,3-benzothiazole~4-carboxviate (150 mg, 238.91 ymol} in
DCM (G mL) was added DAST (192.55 mg, 1.19 mmol} at 0 °C. The mixture was stivred at 25 °C for 12
k. The mixture was guenched with sas. ag. NaHCO: (30 mL}, extracted with BCM (30 mL x 2}. The
combined organic layers were washed with brine (S0 mb}, dried over anhydrous Na»SO4, filtered and
concentrated. The residuc was purified by silica gel column (PE/EtOAc = 10/1) to afford ethyl 2-
128, 3R)-3-[tert-buty {dimethyhsilyl joxy-2-(cyclopentoxy)-3-[4-(diflnoromethvl}-3-methoxy-
phenylipropyl}-6-methoxy-1,3-benzothiazole-4-carboxylate {70 mg, 45.1% yield). LC-MS: m/z2 6722
(M+Na)".

10243]  2-{(25.3R)-2-{cyclopentyloxy)-3-{4-{diflucromethyl}-3-methoxyphenyl}-3-hydroxypropyl}-6-
methoxybenzo{d fthiazole-4-carboxylic acid {compound 102} was synthesized according to the

procedures described for the preparation of Example Al {step R to step S in Scheme 1) by using othyl 2-
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({28 3R)-3-({tert-butyldimethvisilvhoxy}-2-(cvclopentyloxy-3-(4-{dithuoromethy1)-3-
methoxyphenylypropyl)-6-methoxybenzo[d jthiazole-4-carboxylate in step R. LC-MS: m/z 508.0 (M+H)Y".
'HNMR (400MHz, CD:30D) § 7.75 - 7.72 (m, 1H), 7.71 - 7.68 (m, 1H), 7.46 (d. J = .0 Hz, 1H), 7.16 (s,
1H), 7.09(d, /=78 Hz, 1H),706-676(m, 1H), 692, f=556Hz, IH),474(d. /=40 Hz, 1H), 399
~3.93 (m, ZH}, 3.91 (s, 3H), 390 (5, 3H), 3.52 - 3.39 (m, 2H), 1.58 - 145 (m, 3H}, 1.42 - 1.30 (m, 5H).

Example A3

2-(025,3R)-2-{cyelopentyloxy)-3-(3.5-dimethoxy-4-methyiphenyl}-3-hyvdroxypropyl}-6-
(hydroxymethylibenzo|djthiazole-4-carboxylic acid {(Compound 103}

G
Br HS/\\)LO/\(\/\
NH-»
NBS, AcOH s
C/CLWOMQ B 2
120 9C. 2 h N Ny Pdy{dba)s, Xaniphos
© ' DIEA, toluene
34 Step A 10 °C, 16 h
Step B
Ci

EtONa, EtOH

110 °C, 18 h
Step ©
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EtO

[0244] Dicthyl 3,3 -disulfanedivibis(2-ammo-3-chlorobenzoate) (3-4) was synthesized according to the
procedores described for the preparation of Example Al (step B to step D in Scheme 1) by using methyl

2-amino-5-chioro-benzoate in step B. LC-MS: m/z 460.9 (M+H)™.
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(IDMe O

10245) (35 4R)-4-((tert-butyldimethyisilyDoxy -3-{cyclopentyloxy-4-(3,5-dimethoxy-4-
methylphenvlbutanoic acid {3-8) was synthesized according to the procedures described for the
preparation of Example Al (step H to step P in Scheme 1) by using 3,3-dimethoxy-4-methylbenzene-1-
carbaldehyde in step H. 'H NMR (400 MHz, CDCL) 6 6.51 (s, 2H), 4.71 - 4.70 (m ,1H), 3.98 - 3.95 (m,
1H), 3.84 -3.77 {m, TH), 2.60 - 237 {m, 2H), 2.06 (s, 3H), 1.67 - 1.26 {m, 8H), 0.91 (s, 9H), 0.07 (s, 3H)},
-0.11 (s, 3H).

Ot

{0246] Ethyl 2-{(25,3R)-3-{{(tert-butyldimethyisilvljoxy}-2-{cyclopentyloxy }-3-(3,5-dimethoxy-4-
methviphenylUpropvi}-6-chlorobenzo{dthiazole-4-carboxylate (3-6) was synthesized according to the
procedures described for the preparation of Example Al (step @ i Scheme 1) by dicthy! 3,3'-
disulfanedivibis(2-amino-5-chlorobenzoate) (3-4) and (35, 4R )-4-((tert-butyldimethyisilyDioxy)-3-
(cyclopentyloxy)-4-(3,5-dimethoxy-4-methylphenyhbutanoic acid (3-8) in step Q. 'H NMR (400 MHz,
CDCl) 6 7.96-7.99 (a, 2H), 6.55 (5, 2H). 475 - 4.74 (o, 1H), 4,49 ~ 4 44 (m, 2H), 3.94 - 3.92 (m, IH),
383-382(m, TH), 346-335(m, 2H), 2.05 (s, 3H), 1.51 - 1.32 {m, 11H), 0.91 (s, 9H), 0.07 (s, 3H), -
0.12 (s, 3H).
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[3247]  Ethy] 2-((28,3R)-3-((tert-butyldimethyisilvhoxy}-2-{cyclopentyloxy}-3-(3,5-dimethoxv-4-
methylphenvhpropyvl}-6-formylbenzo| dithiazole-4-carboxylate (3-8} was synthesized according to the
procedures described for the preparation of Example A2 {(step B to step € in Scheme 2) by using ethyl 2-
({28, 3R)-3~((tert-butyvidimethyisiyhoxyi-2-{cvclopentyloxv}-3-(3, 5-dimethoxv-4-methyiphenylipropyl} -
6-chlorobenzo[djthiazole-4-carboxylate (3-6). LC-MS: m/z 642 2 (M+H)".

10248]  Step G ethyl 2-((28,3R)-3-({tert-butvldimethyisilvhioxy)-2~(cvclopentyloxy}-3-(3,5-dimethoxy-
4-methylphenyDpropyh-6-thydroxymethylibenzo{djthiazole-4-carboxylate

OFEt
10249])  To a solution of ethyvl 2-((28,3R)-3-{{tert-butyldimethylsilvloxy)-2-(cyvclopentyloxy)~3-(3,5-
dimethoxy-4-methylphenyhpropvh-6-formyibenzold] thiazole-4-carboxylate (30 mg, 46.78 pmol) in
MeOH (1 mL) was added NaBH, (530 mg, 140.21 pmol}. The reaction mixture was stirred at 25 °C for 3
k. Then the mixture was quenched with sar.ag. NHCl solution (10 mL), extracted with DCM (10 mbL x
3). The combined organic layers were washed with brine (10 mL), dried over anhydrous Na2804, filtered
and concentrated to give ethyl 2-((28,3R})-3-((tert-butyidimethylisiivioxy)-2-{cyclopentyioxy}-3-(3,5-
dimethoxy-4-methylphenyl) propvl}-6-(hydroxymethylibenzoldithiazole-4-carboxylate (20 mg, 66%
vield). LC-MS: m/z 6443 (M+H)"

OH

OH

[0258]  2-{(253R)-2-{cyclopentyloxy)-3-(3,5-dimethoxy-4-methylphenyl}-3-hydroxypropyl}-6-
(hydroxymethylybenzodthiazole-d-carboxylic acid {(Compound 103} was synthesized according to the

procedures described for the preparation of Example Al (step S and step R in Scheme 1) by using cthyl
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2-((28,3R)-3-({tert-butyldimethylsilyDoxy -2 -(cvelopentyloxy }-3-(3,5-dimethoxy-4-methylphenyl)
propyh-6-(hydroxymethylbenzo[d]thiazole-4-carboxylate (3-9) in step 8. LC-MS: m/z 502.3 (M+H)". 'H
NMR (400 MHz, CB:0D) 8 8.05 (s, 1H), 7.94 (s, HH). 6.64 (s, 2H), 475 (s, 1H), 461 (s, 2H}, 3.97-3.93
(o, IH), 3.86 -3.79 (m, 1H), 3.79 (s, 6H), 3.45 ~3.43 (m, 2H), 3.30-3.29 (m, 1H), 199 (s, 3H). 1 42 -
1.32 (m, 8H).

Example A4

2-(025,3R)-2-{cyelopentyloxy)-3-(3.5-dimethoxy-4-methyiphenyl}-3-hyvdroxypropyl}-6-
{methoxvmethyl}benzold]thiazele-4-carboxylic acid (Compound 104)

MeO._z0 NES, AIBN Ox-OMe 1 00, MeCH BagrOMe o pyic, MeOH
NOZ e NOZ L NOZ 305
CCis. 80°C, 16 h 80°C, 2 h 25°C, 16 h
Me Step A Br Step B MeO Step C
4-1 42 4-3
/\\/ch\
O, -OMe O, -OMe HS o/j:V\
; NBS, AcOH | o
\/©/NH2 i \/@NHZ ]
] Pd,{dba);, Xaniphos
> 25°C, 1: end . )
MeG 285°C 12h MaO Br DIEA, toluene
Step D 100°C, 12 h
4-4 4-5 Step £

MeONa, MeQOH
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Me THF OMe
25°C, 1h
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Compound 104

[8251]  Step A methyl 5-(bromomethyl}-2-nitrobenzoate

[0252]
added AIBN {198 g, 12.04 mmol} and NBS (32.15 g, 180.61 mmol). The rcaction mixture was stirred at
80 °C for 16 h. After cooling, the reaction was diluted with H,O (300 mL), extracted with BCM (300 mL
% 3). The combined organics were concentrated under reduced pressure to give a residue. The residue was
purified by colums (PE/EtQAC = 7/1) tc give methyl S+(bromomethyl}-2-nitrcbenzoate (19.12 g, 38.6%
yield).

{0253]  Step B methy! 5-(methoxymethyl}-2-nitrobenzoate

[0254] To a solution of methyl S-(bromomethyi)-2-nitrobenzoate (19.12 g, 69.77 mmol) in MeOH (180

mi} was added KoCOs (9.64 ¢, 69.77 mmol}. The mixture was stirred at 80 °C for 2 h. The reaction was
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diluted with HoO (300 mL}, extracted with EtQAc (300 mL x 3). The orgamics were dried over anhvdrous
Nax$0s, filiered and concentrated under reduced pressure to give a residuc. The residue was purified by
silica gel column (PE/EtOAC = 5/1) to give the methyl 5-(methoxymethyl}-2-nitrobenzoate (10.52 g,
66.9% vield). "H NMR (400 MHz, CDCL) 6 7.85(d. /=84 Hz 1H), 7.60(d, /=12 Hz, 1H). 751(d.J
=84 Hz, 1H}, 448 (s, 2H}, 3.86 (s, 3H), 338 (5, 3H).

[8255]  Step C: methvl Z-amino-3~(methoxymethvlibenzoate

OWOR'ie

ANH
Meﬂ\//ﬂ\f{;j
10256)  To a sohution of methyl 5-{methoxymethyl}-2-nitro-benzoate {7.52 ¢, 33.39 mmol} im EtQAc
(100 L) was added 10% Pd/C (2.6 g} under N and the mixture was degassed and purged with N, for 3
times. Then the mixture was degassed and purged with H for 3 times. The mixture was stirred at 25 °C
under H, (45 psi) for 16 h. After filtration, the filtrate was concentrated under reduced pressure (o give a
residue. The residue was purified by silica gel column (PE/EtOAcC = 6/1} to give the methy] 2-amino-3-

{methoxymethylbenzoate (5.85 g, 79.6% vield). LC-MS: m/z 195 8 (M+H)".

OMe

10257}  Dimethyl 3,3 -disulfanediyibis(Z-amino-5~{methoxymethyhbenzoate) (4-7) was synthesized
according to the procedures described for the preparation of Example Al (step B to step D in Scheme 1)

by using methyl 2-amino-3-(methoxymethylibenzoate in step B. LC-MS: m/z 474.8 (M+Nay"™.

Ve
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[3258]  2-((253R)-2-(cyclopentyloxy)-3-(3,5-dimethoxy-4-methyiphenvl}-3-hydroxypropyi}-6-
{methoxymethylbenzoldithiazole-4-carboxyvlic acid {Cempound 104} was synthesized according to the
procedures described for the preparation of Example Al {step @ to step § in Scheme 1) by using
dimethy! 3,3 -disulfanedivibis{Z-amino-5-(methoxymethylibenzoate) (4-7) and (35, 4R)-4-~((tert~
butyldimethylsilviloxy)-3-(cyclopentyloxy}-4-(3,5-dimethoxy-4-methyiphenvlibutanoic acid (3-5) in step
Q. LC-MS: m/z 516.1 (M+H)™ TH NMR (400 MHz, CD:0D)Y38.19(d, J=1.2Hz, 1H), 812(d, /=16
Hz, 1H), 6.67 (s, 2H}, 4.69(d. /= 5.6 Hz, 1H)}, 4.65 (5, 2H}, 4.04 - 3.99 (m, 1H)}, 3.97 - 3.90 (m, 1H),
3.83 (s, 6H), 3.53 - 3.48 (m, 2H), 3.46 (s, 3H), 199 (s, 3H), 1.55 - 1 .34 (m, ’H).

Example AS

2-{(28,3R)-2-(cyclopentyioxy)-3-(3,3-dimethoxy-4-methyiphenyl}-3-hydroxypropyl)-6-
{methylamino)benzofdjthiazole-4-carboxvlic acid {Compound 103)

Mel

KoCO5, DMF

toluene, relux, 168 h /\ NHBoC 80°C, 12 h

Me

c-mé;(
MeC 0 BoohiH,
s — o
Me W Pd{dba)s, S-phos, K.COs,
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(@ k=== O
Ot OFt
3-8 54
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B
R
DCM Me' THF
OMe N~ NMa 0°C,05h OMe —NHMe 0 G Th
;}—OfBu Step Step D
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QFEt
5-2
MeQ
LiOH
B Me
MeOH/THF/H,O OMe
20°C, 1h NHMe
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54 Compound 105
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[82539]  Step A: Ethyl 6-((fert-butoxycarbonvljammo}-2-({28,3R)-3-({tert-butyldimethvisitvhoxy}-2-

{cyclopentyloxyy-3-(3,5-dimethoxy-d-methylphenyhpropvibenzoldithiazole-4-carboxylate

OEt

[08260] To a solution of ethyl 2-f {25,3R) -3-[tert-butyl {(dimethyl) sifyijoxy-2- (cyvclopentoxy) -3- (3,5-
dimethoxy-4-methyl-phenyl) propyl]-6-chloro-1,3-benzothiazole-4-carboxylate (300 mg, 771.22 pmol)
and tert-butyl carbamate (271.04 mg, 2.31 mmol} in toluene (10 mL) was added Pd(dba}, {4435 mg,
7712 pmol), KoCO: (319.76 mg, 2.31 mmol} and $-Phos (63.32 mg, 154.24 umel}. The muxture was
stirred at 100 °C for 16 h. The reaction mixture was quenched by addition of HoO (10 mbL) at 0 °C,
extracted with EtOAc (10 mL x 3}). The combined organic layers were washed with brine (10 mL}, dried
over anhydrous NaxSQ., filtered and concentrated under reduced pressure to give a residue. The residue
was purified by silica gel column (PE/EtOAc = 100/1 10 10/1) to afford cthyl 6- {tert-
butoxycarbonylamino) ~2-[(28,3R) -3-{tert-butyl {(dimethyl) sivljoxy-2- {cyclopentoxy) -3~ (3,5-
dimethoxy-4-methyl-phenyl) propyl]-1,3-benzothiazole-4-carboxylate (500 mg, 88.9% vield). 'H NMR
(400MHz, CDCl} 6 8.46 (brs, 1H), 7.66 (4, 7= 2.1 Hz, 1H), 670 (s, 1H), 6.56{s, 2H}, 4.73(d, /=46
Hz, 1H), 448 - 442 {m, 3H), 3.95 -390 (m, 1H}, 3.82 (s, 6H}, 345 -340(m, 1H), 331-3.25 (m, 1H),
2.06 (s, 3H), 1.53 (s, OH), 143~ 1.25 {m, 10H), 143 ~ 124 {m, 1H), 0.91 (s, 9H), 0.07 (s, 3H), -0.12 (s,
3H.

[8261] Step B Ethyl 6~{{tert-butoxycarbony{methyvljamino}-2-((25,3R}-3-({teri-
butyldimethylsilyDoxy)}-2-{cyclopentyloxy)-3-(3,5-dimethoxy-4-methylphenylipropylibenzofdithiazole-

4-carboxylate
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[8262] To a solution of cthyl 6- (fert-butoxvearbonylamine) ~2-[ (25,3R) -3-ftert-butyl {dimethyl)
silyljoxy-2- {cvelopentoxy} -3~ (3,5-dimethoxy-4-methyl-phenvl} propyl}-1.3-benzothiazole-4-
carboxylate (200 mg, 274 35 pmol} o DMF (2 mL) was added K CO: (189 58 mg, 1.37 mmol) and Mel
{19470 mg, 85 40 ul). The nuxture was stirred at 80 °C for 12 h. After cooling, the reaction mixture was
diluted with H20 (5 mL), extracted with EtOAc (5 mL x 3). The combined organic lavers were washed
with bring {5 mL x 3}, dried over anhvdrous Na,504, filtered and concentrated under reduced pressure to
give a residue. The residue was purified by prep. TLC (8i(h, PE/EtOAC = 10/1) to afford ethyl 6-[tert-
butoxycarbonyl (methyl) amino}-2-f (25,3R) -3-[tert-butyl {dimethyi} silvijoxy-2- (cyclopentoxy}) -3-
(3,5-dimethoxy-4-methyl-phenyl) propvii-1,3-benzothiazole-4-carboxylate (40 mg, 19.6% vield). LC-
MS: m/z 7653 (M+Na)".

[8263]  Step C: Ethvl 2-((28§,3R)-3-{(tert-butyldimethylsitylDoxy)-2-{cyclopentyloxy}-3-(3,5-

dimethoxy-4-methylphenybpropyi-6-(methvlaminoybenzo|djthiazole-4-carboxylate

OEt

[0264] To a solution of cthyl 6-{tert-butoxycarbonyl {methyl) amino]-2- (28,3R) -3-ftert-butyl
{dimethyl} silyvlioxy-2- (cyclopentoxy} -3- (3,5-dimethoxy-4-methvl-phenyl) propyl]-1,3-benzothiazole-4-
carboxylate (30 mg, 40 37 umol) in DCM {1 mL) was added TFA {2989 ul., 400 umol}. The reaction
mixture was stirred at 0 °C for 0.5 h. The reaction mixture was diluted with HaOG (10 mL), extracted with
EtOAc (10 mL x 3}, The combined organic layers were washed with brine (10 mL}, dried over anhydrous
Na5Qs, filtered and concentrated to afford ethyl 2- ((25,3R) -3- ((tert-butyldimethyisityl) oxy) -2~
{cyelopentyloxy) -3- (3,5-dimethoxy-4-methviphenyl) propyl) -6- {methvlamino) benzo{d{thiazole-4-
carboxvlate {22.5 mg, 86.7% vicld), which was used for next step without further punification. LC-MS:

m/z 643 1 (M+H)"

[8265]  Step D Ethyi 2-((28,3R)}-2-{cvclopentyloxy)-3-(3,5-dimethoxv-4-methviphenvi)-3-

hvdroxypropyl}-6-{methylamino)benzo|djthiazole-d-carboxylate

79



WO 2023/066359 PCT/CN2022/126596

DEt

[0266] To asolution of ethyl 2| (258,3R) -3~[tert-butyl {dimethyvl) silyljoxy-2- (cyclopentoxy) -3- (3,5-
dimethoxy-4-methyl-phenyl) propyl]-6- (methylamino) -1,3-benzothiazole-4-carboxyviate (30 mg, 46.66
wmol) in THF (0.5 mL) was added TBAF (466.62 ul, 466.62 pmol, T M solution in THF) at 0 °C. The
mixtore was stirred at 0 °C for 1 h. The reaction mixture was diluted with HpO (10 mL) and extracted
with EtOAc (10 mL x 3). The combined organic layers were washed with brine (20 mb), dried over
anhvdrous Na,SQy, filtered and concentrated to afford cthyl 2-] (28,3R) -2- {cvclopentoxy) -3~ (3,5-
dimethoxy-4-methyl-phenyl) -3-hydroxy-propyl}-6- (methvlamino) -1,3-benzothiazole-4-carboxvlate (20

mg, 81.1% vield), which used for next step without further purification. LC-MS: m/z 528.7 (M+H)".

18267]  Step E: 2-({25,3R)-2-{cvelopentyloxy}-3-(3,5-dimethoxy-4-methviphenvl}-3-hydroxypropyl}-6-

{methylamino)benzo|d|thiazole-4-carboxylic acid {Compound 105)

[0268] To asolution of ethyl 2-{{258,3R)} -2~ (cyclopentoxy) -3~ (3. 5-dimethoxy-4-methyl-phenyl) -3-
hydroxy-propyl]-6- {methviamino) -1,3-benzothiazole-4-carboxvlate {20 mg, 37.83 umol} in THF (0.3
mL}, MeOH (6.2 mL) and H:0 (0.2 mL} was added LiOH (4.53 mg, 189.16 pmol}. The nuxture was
stirred at 20 °C for 1 h. The reaction muxture was diluted with #,0 (10 mL), extracted with EtQAc (10
mL x 3). The combined organic layers were washed with brine (10 mL}, dried over anhydrous Nap 5.,
filtered and concentrated. The residue was purified by prep. HPLC (Column: Kromasil 100-5-C18;
Mobile Phase A: Water (0.1% HCOGOH), Mobile Phase B: CH;CN; Gradient: 50% B to 90% B in 10 min)
to give 2-f (25,3R) -2- (cyclopentoxy) -3- (3, 5-dimethoxy-4-methyi-phenyl) -3-hvdroxy-propyl}-6-
{methylamino)-1,3-benzothiazole-d-carboxyhe acid (7.92 mg, 41.8% vield). LC-MS: m/z 501.3 (M+H)".
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I NMR (400MHz, CDCly) 6 7.57(d, J =23 Hz, 1H), 7.09 (d, 7= 2.3 Hz, 1), 6.57 (s, 2H), 4.93 (d, J =
4.3 Hz, 1H), 4.02 -3.97 (m, 2H), 3.84 (s, 6H), 3.31 - 3.24 (m, 1H), 3.11 (dd, 7= 3.5, 15.2 Hz, 1H), 2.92
(s. 3H), 2.06 (s, 3H), 1.61 - 1.40 (m, 8H).

Example A6

2-{(25,3R-2-(cyciopentyloxy)-3-(3,5-dimethoxy-4d-methyiphenyl}-3-hydroxypropyl)-6-
{dimethylamino}benzo|d|thiazole-4-carboxylic acid {Compound 106)

oTE
MeC O MaC - O ieQ

\‘y’\g/\( TFA “ H/\ el M U L

S 8 TR s .5
Me/\\( q >, . DCM e’ i Numas KGOy, DMF

OMe Nl Jnitigop 0°C 08D OMe Newd />-NHZ 80°C, 12 h OMe N,
¢ Step A 3 Sch
o={ o= 0=

OFt OFt OFt
6-1 62
5.4
\
Oh ; OH ;
TBAF MeO._z o) MeO o)
T o T LiOH ;
THF X 3
25°C. 0.5 h Me Sy \/S ------------------------------- B Me” Y Y
. Srte R =\ - MeOR/THEM,0 Shie i = NI
Step C Q;{/}m ez 25°C, 0.5 1 ﬂ\*;____/ G
ey Step D o=
OEt OH
8-3 Compoung 188

[3269]  Step A! cthyl 6-amino-2-((28,3R)-3-({tert-butyldimethvisilyhoxv)-2-(cyclopentylioxy)-3-(3,5-
dimethoxy-4-methylphenyhpropyhbenzoldithiazole-4-carboxylate

OEt

[0278] To a solution of cthyl 6- (tert-butoxvearbonyvlamino) ~2-{{25,3R) -3-{tert-butyl {dimethyl)
sitylioxy-2- {cvclopentoxy) -3- (3,5-dimethoxy-4-methyi-phenvi) propyl}-1,3-benzothiazole-4-
carboxvlate (100 mg, 137 17 pmoel) in DCM (1 mb)} was added TFA (101.56 L, 1.37 mmol). The

reaction mixtare was stirred at 0 °C for 4.5 b. The reaction mixture was quenched by addition H. O (16
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ml}, extracted with DCM (16 mL x 3). The organic lavers were dried over Na:SQ4, filiered and
concentrated under reduced pressure to afford ethyl 6-amine-2-[(28,3R} -3-Jtert-butyl (dimethyl)
sityljoxy-2- {cvelopentoxy} -3- (3,5-dimethoxy-4-methyi-phenvi} propyl}-1.3-benzothiazole-4-
carboxylate (80 mg, 92.74% vield), which used for next step without tfurther purification. LC-MS: nvz

6292 (M+H)"

[8271]  Step B: cthyl 2-((28,3R)-3~({tert-butyldimethyisitvhoxy}-2-(cvclopentyloxy)-3-(3,5-dimethoxy-

4-methylphenyDpropyh-6-{dimethylamino)benzo|djthiazole-d-carboxylate

OFt

10272}  To a solution of ethyl 6-amino-2~ ({28,3R) -3- ( (tert-butvidimethyisilyl) oxy) -2-
{cvelopentyloxy) -3- (3,5-dimethoxy-4-methvipheny!) propvl) benzo[d|thiazole-4-carboxylate (60 mg,
9541 ymol) in DMF (1 mL) was added K.C0O; (39.56 mg, 286.22 pmol) and Mel (23.76 L, 381.62
wmol}. The reaction mixture was stirred at 80 °C for 12 h. After cooling, the reaction mixture was diluted
with HyO (10 mb), extracted with EtOAc (10 mL x 3}. The combined organic layers were washed with
brine (10 mk x 3), dried over Na; 8Os, filtered, and concentrated to afford ethyl 2~ ((28,3R) -3- {{tert-
butyldimethylsilvl) oxy} -2- {cvelopentyloxy) -3- (3, 5-dimethoxy-4-methylphenyl) propyl) -6-
{dimethylamino) benzo{d {thiazole-4-carboxylate {55 mg, 87.75% yield), which used for next step without

further purnification. LC-MS: m/z 6573 (M+H)".

19273]  2-{((25.3R)-2-(cyclopentvioxy)-3-(3,5-dimethoxy-4-methyiphenyi}-3-hyvdroxypropyl}-6-

{dimethylamino)benzodjthiazole~-4-carboxviic acid Example A6 (Compound 106} was synthesized
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according to the procedures described for the preparation of Example AS (step D to step E in Scheme §)
by using ethyl 2-((25,3R}-3-({tert-butyldimethylailybhoxy-2-{cyclopentyloxy)-3-(3.5-dimethoxy-4-
methylphenvlpropyl}-6-{dimethylamino)benzo| djthiazole-4-carboxyiate (6-2} in step B. LC-MS: m/z
5153 (M+H)" "H NMR (400MHz, CDCl2) 6 7.73(d, /=27 Hz, 1H). 719 (d, J = 2.6 Hz, 1H), 6.58 (5.

OH), 4.94 (d, 7= 4.3 Hz, 1FD, 4.03 -3.97 (m, 2H), 3.85 (s, 6H), 3.31 - 3.24 (m, 1), 3.14 - 3.09 (m, 1FD),
3.08 (s, 6H), 2.07 (s, 3H), 1.56 - 1.32 (m, 8H).

Example A7

2-{025,3R-2-{cyclopentyloxy}-3-(3.5-dimethoxy-4-methyipheayl}-3-hydroxypropyl)-7-
methoxyhenzo[djthiazole-d-carboxylic acid {Compound 187}
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o}
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[8274]  Step A methyl 4-methoxy-2-pivalamidobenzoate

&3
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OMe
MeO

10275 To asclution of methyl Z-amino-4-methoxybenzoate (25 g, 137.98 mmol} in BCM (200 mL)
was added pyridine (22 .27 mL, 275.96 mmol) and DMAP (168.57 mg, 138 mmol) at 25 °C. Then 2.2-
dimethylpropanoyl chloride (18.67 mb, 151.78 mmol} was added to the mixtare in dropwise at 0 °C. The
resulting nixture was stirred at 0 °C for 2 h. The reaction mixture was quenched with 1IN HCl solution
(530 mL) and diluted with DCM (100 mb)}. The organic layer was separated, washed with IN HCI sohution
{40 mL), sat. ag. NaHCO; (50 mL) and brine (40 mL). The organic layver was dried over anhydrous
Napx5Qs, filtered and concentrated to give the crude methyi 4-methoxy-2-pivalamidobenzoate (18 g,
60.9% vield), which used for the next step dirgctly without further purification. LC-MS: m/z

266 3(M+H)".

10276} Step B: methyl 3-bromeo-4-methoxy-2-pivalamidobenzoate

MeO”

18277 To a solation of methyl 2-(2,2-dimethvipropanoylamino)-4-methoxy-benzoate (36 g, 135.69
mmol) in toluene (400 mbL} was added PA(OAC); (6.09 g, 27.14 mumol}, NBS (53,13 g, 298 53 mmol) and
4-methylbenzenesufonic acid (46.73 g, 271.39 mmol}. The reaction mixture was stirred at 25 *C for 16 b
Then the reaction mixture was diluted with H,O (200 mi} and filtered. The filirate was extracted with
EtGAc (150 mE x 3). The combined orgamc layers werg washed with brine (100 mL x 3}, dried over
anhydrous Na;SQ,, filtered and concentrated under reduced pressure. The residue was purified by flash
silica gel chromatography (ISCO®; 80 ¢ SepaFlash® Silica Flash Colunn, Eluent of 0~15% EtOAc/PE
gradient (@) 65 mL/min) to give methyl 3-bromo-2-(2,2-dimethylpropanoylamino)-4-methoxv-benzoate

(4.8 g. 10.3% vield). LC-MS: m/z 344.2 (M+H)™

[8278]  Step C: methvl 2-amino-3-bromo-4-methoxybenzoate

OMe
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[3279]  To a solution of methyl 3-bromo-4-methoxy-2-pivalamidobenzoate (4.8 g, 13.95 mmol) in
MeOH (2 mL} was added conc. Ho8QO4 (44 .66 g, 24 27 mL) dropwise at 0 °C. The reaction mixture was
degassed and purged with No for 3 times. The resulting mixture was stirred at 70 °C for 4 h under N»
atmosphere. After cooling, the reaction was diluted with water (50 mL), extracted with EtOAc (30 mL x
3). The combined organic layers were washed with brine (30 mL), dried over anhydrous Na; S04, filtered
and concentrated under reduced pressure. The residug was triturated with PE (10 mL) and the suspension
isolated via filtration. The filter cake was washed with PE {20 mb) and then dried under reduced pressure
to give methyl 2-amino-3-bromo-4-methoxybenzoate (2.4 g, 66.2% vield), which used for the next step
direetly without further purification. LC-MS: m/z 262.1 (M+H)" 'H NMR (400MHz, DMSQO-46) & 782
(d,7=90Hz, 1H),645(d, J=9.0Hz 1H), 3.87 (s, 3H}, 3.79 {s, 3H}.

[0280] Dicthyl 3,3-disulfanedivibis(Z~-ammo-4-methoxybenzoate) (7-6) was synthesized according to
the procedures described for the preparation of Example Al (step C to step D in Scheme 1) by using

methyl 2-amine-3-bromo-4-methoxvbenzoate {7-4) in step C. LO-MS: mv/z 474 9 (M+Na)™

[0281)  2-((253R)-2-(cyclopentyloxy)-3-(3,5-dimethoxy-4-methylphenvl}-3-hydroxypropvi}-7-
methoxybenzoldjthiazole~-4-carboxyiic acid (Compound 1867) was synthesized according to the
procedures described for the preparation of Example Al (step @, S and R in Scheme 1) by using dicthyl
3.3-disulfancdivibis(2-amino-4-methoxybenzoate) (7-6) in step B. LC-MS: m/z 502.3 (M+H)". 'H NMR
{(400MHz, CDCI) 4 1336 (brs, 1H), 832(d. J=86Hz 1H),6.95(d, /=84 Hz 1H), 658 (s, 2H), 4.95
(d, /=43 Hz, 1H}, 407 (s, 3H), 4.06 -3 98 (m, 2H)}, 3.85 (s, 6H)}, 3.39(dd, 7= 8.3, 15 1 Hz, 1H), 321
{dd, 7=3.7, 151 Hz, 1H), 2.06 (s, 3H), 1.39 - 1.34 (m, 8H}.
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Example A8

2-((25,3R}-2-(cyclepentyloxy)-3-(3,5-dimethoxy-4-methyiphenyl}-3-hydroxypropyl)-4-
{(methyviaminelpyrazolo]l,3-ajpyridine-T-carboxyvlic acid (Compound 108}
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[0282] (35,4R)-4-((tert-butyldimethyisilvlioxy)-3-(cyclopentyloxy)-4-(3,5-dimethoxy-4-
methylphenvhbutanal (8-1) was synthesized according to the procedures described for the preparation of
Example Al {(step H to step & in Scheme 1) by using 3,5-dimethoxy-4-methyvibenzene-1-carbaldchyde in
step H.

[0283]  Step A tert-buty{{1 R, 28)-2~(cyclopentyloxy}-1-(3,5-dimethoxy-4-methviphenvipent-4-yn-1-

vhoxydimethylsilane

10284 At 0 °C, 1-diazo-1-dimethoxyvphosphorvi-propan-Z-one (3.8 g, 19.8 mmol) was added drop
wischy to the mixture of (35,4R)-4-[tert-butyi{dimethvsilyljoxyv-3-{(cyclopentoxy)-4-(3, 5-dimethoxy-4-
methvl-phenyhbutanal (7.2 g, 16.5 mmol) and KoC0: (4.56 g, 33 0 mamol) in MeOH (70 mL). The
reaction mixture was stirred at 15 °C for 16 h under nitrogen. The mixture was concentrated under
vacuum. The residue was purified by flash silica gel chromatography (ISCO®; 220g SepaFlash® Silica
Flash Colwmn, Eluent of 0~4% EtOAc/PE gradient @ 150 mL/min) to give tert-butyi-{{ 1R 28)-2-
{cyelopentoxy - 1-(3,5-dimethoxy-4-methyl-phenvlpent-4-vnoxy-dimethvi-silane (3.2 g, 44.9% vield).
'H NMR (400 MHz, CDCL) 6 6.54 (s, 2H), 4.59 - 4.58 (m, 1H), 3.85 -3.81 (m, 7H), 3.50 - 3.46 (m, 1H),
248 - 246 (m, 2H), 2.07 (s, 3H), 1.97 (s, 1H}, 1.46 - 1.34 {m, 8H), 0.90 (s, 9H), 0.07 (5. 3H), ~0.15 (s,
3H).

[0285]  Step B methy! S-amimo-6-1odopicolinate

O
MOMe

I
HZN/‘\\\\./N

10286] To asolution of methyl S-ammopicolinate (10 g, 65.7 mmol) in DMF (RO mL} was added
NalQs (561 g, 262 mmol) and I (13.4 g, 52.7 mmol). The reaction mixture was stirred at 60 °C for 48 h.
After cooling, to the reaction mixture was added 10% aq. sodium sulfite solution (100 ml). The resulting
mixture was stirred for 10 minutes. The crystals were collected by filtration. The collected crvstals were

washed with water, dried under reduced pressure to give the methyl 5-amino-6-iodo-pyndine-2-
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carboxylate (7.84 g, 42.9% vield). 'H NMR (400 MHz, CDC1) 8 7.88 ¢4, /= 5.2 Hz, 1FD. 6.95(d. /=82
Hz, 1H), 4.68 (brs, 2H), 3.93 (s. 3H).

[287)  Step C: methyl S-aming-6-{(45 3R}-5-((tert-butyldimethyisibvloxy -4-{cvelopentyloxy)-5-(3,5-
dimethoxy-4-methylphenyhpent-1-yn-1-vljpicolinate

[0288] To a solution of tert-butyl-[{( 1R, 28)-2-(cyelopentoxy}-1-(3,5-dimethoxy-4-methyl-phenylpent-
4-ynoxy|-dimethyl-silanc {1.71 g, 3.96 mmol} and methyl 3-amino-6-iodo-pyridine-2-carboxylate (1 g,
3.60 mmol} in MeCN {40 mbL) was added Pd{PPh:),Cl; (252 mg, 360 pmol}, Col (68.5 mg, 360 wmol}
and DIEA (3.13 mL, 17.95 mmol}. The resulting mixture was stirred at 25 °C for 3 h. The mixture was
diluted with water (200 mL), extracted with EtOAc (150 mL x 3). The combined organic phase was dnied
over anhvdrous NaySO;, filtered and concentrated to give a residue. The residue was purified by flash
silica gel chromatography (JSCO®; 40 ¢ SepaFlash® Silica Flash Column, Eluent of 0~20% EtOAc/PE
gradient @ 100 mL/min} to give methvl S-amino-6-[(48,5R})-5-{tert-butvi{dmethybisivijoxy-4-
{cvelopentoxyy-5-(3,5-dimethoxv-4-methyl-phenvlpent- 1-vavljpyridine-2-carboxylate (1.77 g, 84.2%
vield). 'H NMR (400 MHz, CDClL) 6 7.88 (d, J = 8.6 Hz, 1H), 6.99 {d, J = 8.6 Hz, 1H), 6.55 (s, 2H), 4.75
(s, 2H), 4.65(d, J= 6.0 Hz, 1H}, 393 (s, 3H}, 387 {(d, /=28 Hz, 1H), 3.83 (s, 6H}, 3.66 - 3.57 (m, 1H),
291 ~281 (m, 1H), 280 ~2.70 (m, 1H), 2.08 (s, 3H), 1.73 - 1.63 (m, 2H), 1.52 - 1.30 (m, 6H}), 0.91 (s,
OH, 0.08 (s, 3H), -0.13 (5, 3H).

[0289]  Step D methyi 4-amino-2-((2 8, 3R}-3-({(tert-butvidimethvisilvhoxy)-2-{cyclopentyvloxy}-3-(3,5-

dimethoxy-4-methylphenyhpropypyrazolof 1,5 -alpyndine-7-carboxylate

&8
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OMe

[0290] The nuxture of tert-butyl {({mesitylsulfonyljoxyicarbamate (946 mg, 3 mmol) and TFA (5 mL)
was stirred at 0 °C for 1 h. The mixture was poured o ice-cold water (150 mL), exiracted with DCM
(20 mL % 2). The combined organic layers were dried over anhydrous Na, SOy, filtered, and the filtrate
was added dropwise to a solution of methyl S-amino-6-[(45,3R})-3-[tert-butyl{dmethyl)ailyljoxy-4-
(cyclopentoxy}-3-(3.5-dimethoxy-4-methyl-phenylpent-1-ynvijpyndine-2-carboxylate (.96 g, 1.65
mmaol) in BDCM (20 mi) at 25 °C. The resulting muxture was stirred at 25 °C for 15 h. The reaction
mixture was guenched with sat. ag. NaHCO: (150 mL). The organic layer was separated, dried over
anhydrous Na,§0;, filtered and concentrated to give a residue. The residue was purified by flash silica gel
chromatography (ISCOY; 20 g SepaFlash® Silica Flash Column, Ehuent of 0~20~40% EtOA¢/PE gradient
(@, 80 mb/rom} to give methyl 4-amino-2-1(25 3R)-3~[tert-butyl{dimethyhsilvioxy-2-{cyelopentoxy}-3-
(3,5-dimethoxy-4-methyl-phenyDpropylipyrazolof 1, 3-ajpyndine-7-carboxylate (168 mg, 17.1% yield).
LC-MS: m/z 598.8 (M+H)"

[09291]  Step E: methyl 2-((25,3R)-3-({tert-butyldimethylsilyDoxy3-2-(cyclopentyloxy)}-3-(3,5-

dimethoxy-4-methylphenyhpropvii-4-(methvlaminopyrazolo] 1, 5-ajpyridine-7-carboxylate

OMe

[08292] To a solution of methyl 4-amimo-2-{{28 3R}-3-{tert-butvl{dimethyDsilvlioxy-2-{cyclopentoxy -
3-3,5-dimethoxy-4-methyl-phenvhipropylipvrazolof1,5-alpyndine-7-carboxyviate (84 mg, 141 umol) in
DMF (2 mL) was added KoCOs5 (58.3 mg, 422 umol) and Mel {70.0 pl, 1.12 mmol). The reaction
mixture was stirred at 80 °C for 12 h. Afier cooling, the mixture was diluted with water (30 mL),

extracted with EtOAc (30 mL x 4}, The combined organic layers were dried over anhvdrous Na,SO,
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filtered and concentrated to give a residue. The residue was purified by flash silica gel chromatography
(ISCO™: 4 g SepaFlash® Silica Flash Column, Fluent of 0~20% EtQAc/PE gradient @ 100 mL/min) to
give methvl 2-{(25,3R}-3-[tert-butvi{dimethyhsilvljoxy-2-{cveclopentoxy}-3-(3, 5-dimethoxy-4-methyl-
phenyhpropvl{-4-(raethviaminopyrazolo| 1, 5-alpyridine-7-carboxviate (20 mg, 23.3% vicld). LC-MS:

m/z 634.0 (M+Na)".

10293]  Step F: 2-((25,3R)-2-{cvclopentyloxy}-3-(3, 5-dimethoxy-4-methviphenyl)-3-hydroxypropyi)-4-

{methvlamino}pyrazolo[1,5-ajpvrdine-7-carboxylic acid

NHMe

OH

[0294]  To a solution of methyl 2-[(25.3R)-3-[tert-butyi{dimethylsilyljoxy-2-{cveclopentoxy}~-3-(3,5-
dimethoxy-4-methyl-phenyhpropvlj-4-(methyiaminojpyrazolof 1,5-ajpvridine-7-carboxylate (20 mg, 32.7
umol} in THF 2 mLy, MeOH (8 mL} and H;O (2 mL) was added NaOH (261 mg, 6.54 mmol). The
reaction mixture was stirred at 60 °C for 12 h. The solvent was removed under vacuom. The residue was
diluted with water (5 mL), acidified with 5N HCl to pH = 4-5. The mixture was extracted with EtOAc (30
mL x 3}, The organic lavers were dried over NayS0y, filtered and concentrated under vacuum to give a
residue. The residue was purified by prep. HPLC (Column: Kromasil 100-5-C18; Mobile Phase A: Water
{0.1% HCOOH), Mobile Phase B: CHUN; Gradient: 50% B to 80% B in 8 nun) to give 2-[{25 3R}-2-
{eyclopentoxy)-3-(3,5-dimethoxy-4-methyl-phenvi}-3-bydroxy-propyl{-4-(methvlaminopyrazolo|1,5-
alpyridine-T-carboxylic acid (2.33 mg, 14.52% vield). LC-MS: nm/z 484.3 (M+H)". 'H NMR (400 MHz,
CD0D) o 7.764{d, J= 82 Hz, 1H), 6.71 (s, 1H), 6.64 (5, 2H}, 6.24 {d, /=82 Hz, 1H), 4.61 -4.58 (m,
2H), 387 -3 74 {m, 8H), 3.22 -3 14 (m. 1H), 3.07 - 3.01 (m, IH). 3.00 (s, 3H), 1 99 (s, 3H), 1.46-1.24
{m, 8H).

{0295] The compounds in Table 1 can be or were synthesized using a similar procedure described in
the Examples above using the appropriate starting matenials. Data for certain compounds is shown i the

Table below. Purification conditions for certain compounds is as follows.
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[3296]  Prep. HPLC separation conditions for compound 102: Column: Welch Xtimate C18 150%30
mm*3 pm; Mobile Phase A: Water (0.1% HCOOH), Mobile Phase B: CH:CN; Gradient: 57% B to 87%

Biin 7 min.

{9297]  Prep. HPLC separation conditions for compound 103 Column: Kromasit 166-5-C18; Mobile
Phase A; Water (0.1% HCOOH), Mobile Phase B: CHaON; Gradient: 50% B to 80% B in 10 mun.

{0298]  Prep. HPLC separation conditions for compound 104: Column: Welch Xtimate C18 150%30
mm*3S pm; Mobile Phase A: Water (0.01% NH:HO + 10 mM NHHCGs), Mobile Phase B: CH;CN;
Gradient: 20% B t0 50% B in 9 min.

18299]  Prep. HPLC separation conditions for compound 106: Column: Kromasil 100-3-C138; Mobile
Phase A Water (0.1% HCOOH), Mobile Phase B: CHUN; Gradient: 50% B to 90% B in 10 min.

{0308] Prep. HPLC separation conditions for compound 107: Column: Kromasil 106-3-C18; Mobile
Phase A: Water (0.1% HCOOH), Mobile Phase B: CH3;CN; Gradient: 50% B to 83% B in 10 min,

{0301] Prep. HPLC scparation conditions for compound 109: Columun: Kromasii 100-5-C18; Mobile
Phase A: Water (0.1% CF3CO0H), Mobile Phase B: CH:CN, Gradient: 50% B to 90% B m 10 min.
[3302]  Prep. HPLC separation conditions for compound 110: Columu: Kromasii 100-5-C18; Mobile
Phase A: Water (0.1% HCOGOH), Mobile Phase B: CHiCN; Gradient: 55% B to 95% B in 9 nun.

{8303]  Prep. HPLC separation conditions for compound 111 Column: Boston Green OBS (130%30
mm*3 ), Mobile Phase A Water (0.225% HCOOH), Mobile Phase B: CH;UN; Gradient: 60% B to
50% B n 8 nun.

{0304] Prep. HPLC separation conditions for compound 112: Column: Phenomenex Geming-NX C18
75%30 mm*3 um; Mobile Phase A: Water (0.225% HCOOH), Mobile Phase B: CHaCN; Gradient: 63% B
10 93% B in 8 nun.

{8305]  Prep. HPLC separation conditions for compound 113 Column: Kromasil 100-3-C138; Mobile
Phase A: Water (0.1% HCOOH), Mobile Phase B: CH:UN; Gradient: 33% B to 100% B in 10 min.
{0306] Prep. HPLC scparation conditions for compound 114: Columu: DAICEL CHIRALPAK IF (250
mm*30 mn* 10 pm)y;, Mobile Phase A Water {0.1%NH:H,0 }, Mobile Phase B: EtOH; Gradient: 20% B

t0 20% B m 8 min.
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Compound Structure LC-MS: m/z
o1 486.1 (M+H)"
162 508.0 (M+H)"
163 502.3 (M+HY"
164 538.1 (M-+Na)y*
o)
OH
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Compound Structure LC-MS: m/z
165 501.3 (M+H)"
186 S15.3 (M+HY
167 502.3 (M+HY"
MeO
108 Me 484.3 (M+H)"
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Compound Structure LC-MS: m/z
109 216.4 (M+HY"
110 498.4 (M+H)"
111 502.1 (M+H)"
112 522.0 (M+H)"
113 4994 (M+H)Y
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Compound Structure LC-MS: m/z

114 5200 (M+HY"

Biological Assays

In Vitre LPAT functional antagonist Assay

18307] (CHO-K1 cells overexpressing human LPAT are seeded in a total volume of 20 pl mto black-
walled, clear-bottom, Poly-D-lysine coated 384-well microplates and incubated at 37°C for the
appropriatc time prior to testing. Assavs arc performed in 1 x Dve Loading Buffer consisting of Ix Dve,
Ix Additive A and 2.5 mM Probenecid m HBSS / 20 mM Hepes. Probenicid is prepared fresh. Cells are
loaded with dye prior to testing. Media 1s aspirated from cells and replaced with 26 gL Dye Loadimg
Buffer. Cells are incubated for 30-60 minutes at 37°C. After dve loading, cells are removed from the
incubator and 10 ul, 3X test compound is added. Cells are incubated for 30 minutes at room tcmperature
mn the dark to equilibrate plate temperature followed by Oleoyl LPA challenge at the 0.018 pM.
Compound antagonist activity is measored on a FLIPR Tetra (MDS). Caleium mobilization is monitored
for Z minutes and 16 pb. Gleovl LPA i HBSS /20 mM Hepes is added to the cells 5 seconds into the
assay. Compound activity i1s analyzed using UBIS data analysis suite (Chemlnnovation, CA). Percentage

mhibition 1s calculated using the following formulda:

% Inhibition =100% x {1 - {mean RFU of'test sample - mean RFU of vehicle control} / (mean RFU of

LPA control - mean RFU of vehicle control)).
Ins vitro LPAF Calcium flux antagonist assay

10308] CHO-KI cells overexpressing human LPAT and G15a were seeded at a total volume of 20 pl
{15000 cells/well) nto Matnigel pre-coated 384-well plates {corming -3764) and meunbated at 37°C. After
overnight incubation, the cells were serum starved for 4h. Assays were performed in dye loading buffer
containing 1x Fluo-8 AM (AAT Bioguest, 21080) and 2.5 mM probenecid (Thermo Fisher, 36400) i
HBSS5 /20 mM Hepes. After cell starvation, the medium was replaced with 20 L. of dye loading buffer

and incubated at 37°C for 30 mun. Then 3 uL of 5X compound titrated in dve loading buffer was added to
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the cells and meubated for 30 min followed by LPA challenge at EC80. Calcinm mobilization was
measured on a FLIPR Tetra (MD5). For LPA ECS0 determunation, starved cells were incubated with 20
wl of dye loading buffer for 1h, then 5 yb of 53X LPA titrated 1n dye loading buffer was added to the

cells. Calcium signals mduced by LPA was monitors on a FLIPR.
[0309]  Percentage inhibition is calculated using the following formulda:

% Inhibition =100% = {1 - (mecan RFU of test sample - mean RFU of DMSO) / (mean RFU of LPA
control - mean RFU of DMSO)).

{0319] Table B1 shows the biological activity of compounds in in vitro LPAT Calcium flux antagonist
assay. Activity of the tested compounds is provided in Table B1 below as follows: +++ = ICs < 10 nM;

A+ = 105 10 nM — 100 nM; + = 10> 100 aM.

Table B1
Compound Activity Compound Activity Compound Activity
1681 - 106 +++ 111 ++
162 e 107 +++ 112 Tt
103 ++ 108 ++ 113 ++
104 e 109 +++ 114 Tt
105 +++ 110 +

£n Vive Studies
Pharmacokinetics Measurements in Mice

[3311] The PK properties of selected compounds were measured in CD1 female mice following single

oral (& mg/kg} administration.

{3312] Compounds 103 and 104 were prepared i a | mg/mL solution of 10% Solatol HS15 and 90%
saline for oral administrations at 5 mb/kg, respectively, and administered to 3 mice/3 groups. After
dosing, blood collection was performed by dorsal metatarsal vein sampling at 025, 0.5, 1,2, 4,6, 8, 24 b,
followed by centrifugation to obtain plasma. Samples were stored frozen at -80 °C prior o compound
extraction and LC-MS/MS analvsis. Pharmacokinetic parameters of compounds 103 and 104 in mice
were calculated by standard noncompartmental modeling from the systemic plasma concentration-time

profile.

{8313} Table B2 shows the mean pharmacckinetic parameters of compounds 103 and 104 in mice

{CD1; female) determined by the non-compartmental model.
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Table B2
Compound
PK parameter 183 104
Tnax () 0.500 0.250
Crax (ng/ml) 463 3837
AUCus (h¥ng/mlL) 1643 6947

Pharmacokinetics Measuremenis in Rats

{0314] The PK properties of sclected compounds were measured n SD Male rats following single oral

(5 mg/kg) and Intravenous Admuustration (1 mg/kg).

{0315] Compounds 103 and 104 were prepared in a | mg/mL solution of 10% Solutol HS15 and 90%
saline for oral admanistrations at 5 mL/kg and 0.2 mg/mL solution of 10% Solutol HS815 and 90% saline
for intravenous administrations at | mL/kg, respectively, and administered to 3 rats per group. After
dosing, blood collection was performed by Jugular vein sampling {(by cannula)at 0.25, 05, 1,2, 4,6, 8,
24 h, and 0.083,0.25, 0.5, 1, 2, 4, 8, 24h, respectively, followed by centrifugation to obtain plasma.
Samples were stored frozen at -80 °C prior to compound extraction and LC-MS/MS analysis.
Pharmacokinetic parameters of compounds 103 and 104 in rats were calculated by standard

noncompartmaental modeling from the systemic plasma concentration-time profile.

{8316} Table B3 shows the mean pharmacckinetic parameters of compounds 103 and 104 in rats (8D

male) determined by the non-compartmental model.

Table B3
Compound
PK parameter 103 104
Route v PG 13 PO
Cl obs (ml/mivkg) 129 ND 3.8 ND
Tinax (1) ND 0.25 ND 0.25
Crnax (ng/ml) ND 1493 ND 1519
AUCu (h*ng/ml) 1334 1794 1899 2894
F(%) ND 273 ND 303
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CLAIMS:
1. A compound selected from Table 1, or a pharmaceutically acceptable salt or solvate thereof,
2.

A compound selected from Table 2, or a pharmaceutically acceptable salt or solvate thereof,

3. A pharmaceutical composition comprising a compound of claim 1 or 2, or a pharmaceutically

acceptable salt or solvate thereof, and a pharmaceutically acceptable carrier.

4 A method for treating a LPA associated disease, disorder, or condition, the method comprising
administering to a patient in need thereof an effective amount of a compound of claim 1 or 2, ora
phammaceutically acceptable salt or solvate thereof, or the pharmaceutical composition according to
claim 3.

5 The method of claim 4, wherein the LPA-associated disease, disorder, or condition, 15 a

LPA-associated disease.

6. The method of claim 4 or 5, wherein the LPA-associated discase, disorder, or condition, is
fibrosis, transplant rejection, cancer, osteoporosis, or an inflammatory disorder.

7

7. The method of claim 6, wherein the fibrosis 1s pulmonary fibrosis, liver fibrosis, renal fibrosig,
cardiac fibrosis, dermal fibrosis, ocular fibrosis, or pancreatic fibrosis.

3. The method of claim 6, wherein the cancer is of the bladder, blood, bone, brain, breast, central
nervous system, cervix, colon, endometrium, esophagus, gall bladder, genitaha, gemifourmary tract, head,
kidnev, larynx, liver, lung, muscle tissue, neck, oral or nasal mucosa, ovary, pancreas, prostate, skin,
spleen, small intesting, large intestine, stomach, testicle, or thyroid.

9. The method of ¢laim 4 or 3, wherein the LPA-associated disease, disorder, or condition, is
wdiopathic pulmonary fibrosis (IPF), non-alcoholic steatohepatitis (NASH), non-alcoholic fatty liver
disease (NAFLD), chronic kidney discase, diabetic kidney disease, systemic sclerosis, COVID-~19,

chronic obstructive pulmonary disease (COPD), neoroinflammation, or maltiple sclerosis.
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SR kA W AR e AT AT A BR PSR o A, SRR T TR ) A 38”2 e ki R I
B PRIE R AT 75 IO A0 2 WA SO A T I S I A S i i o AT S 0 R 1
1Y R FE M EAT S S BORIAE , Q5 B B o A8 — 2850 7 S, AT
PRSI Yar A0 RN 2T e A ST A I e S P i

[0061] R “WRIEHAN ok “Zy b A2 B BHa 207 b nT e Ak A S Pl i
TV, A A ek A 7 750 AR B IR R B B A ) o A — BB S T R, & 0 A
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525 Be s A R AT HdE ST 5 ARSI 2H 2R skt e f oo e )
T USROG I M B A T Rl R, 55 A BRI g AL/ USRS EE ARV 2 Lo 257
TR o2 DB A0, Remington: The Science and Practice of Pharmacy, 2821k
Lippincott Williams&Wilkins:Philadelphia,PA,2005;Handbook of Pharmaceutical
Excipients, 56k ;RoweZE A 4% ; The harmaceutical Press and the American
Pharmaceutical Association:2009;Handbook of Pharmaceutical Additives,ZE3k;
AshH1Ash%#%5 ; Gower Publishing Company:2007;Pharmaceutical Preformulation and
Formulation, 282}k ; GibsonZ# ; CRC Press LLC:Boca Raton,FL,2009,
[0062]  Rif: “LGWnZH G0 /A S AT S, kAR SRR 2577 F AT e i #hak
A 5 Bt 2 oy (FEASCFR ey ‘MBI (s e 770 MR o3 BT B
F AR/ SR BRSPS YA B TR S it T Ak AR AR 2
P S ER, BAEEARR T B IR BRI 3 50  B A0 JRES s A oh ]
it FH o
[0063]  FEyRT7 P Rt sl e )b R SCH  ORGE “R77 (treat treatingMtreatment)”
AT CORELE AR ORISR IR RS D BT AE X 55 T iR [R5 R sl A D) — bl 22 PiE AR 5
BN P B AE B —PPEl 2 ME R R G .
[0064] PRSI I, AR “FS™ it 5 4 s 53 P0US AnAR ST ik (R sl o i s AR 1)
LANCY % O
[0065] QARSI I, ARVE “S2il ™ B 5l MR R B DT B R 2P, fo g
WL, A/ NBR S RER S HABIE UG 2 O R I8 A e SRR B A —
SO S 7 ST, RIS AR A B iy B2 W TG sl T VA IS R A R AL Bh P s
B AL —EE )y ZE P, S RN AL T S, S E O A M/ s R B AR R TT
AN/ IR I SR Sl iE I 2 D —BEK -
[0066] Rl “VR Ty J7 57 M4 2577 587 AT B0 A AAE AU & rh R 7 7710 1o FH 74
VAR
[0067] ARSI, ROE “ZoWn2H &7 245 2 T — Pl e TR G el A A AR 25
1697, T H AR VR R 1 8 e 4 S RN R e 2 A 2
[0068] PRSI, RO “HEI 7R SEda M A i M7 (B, 20 5 4H 40 sl S
0) 45 2577 %€, Hohig r i MR BE 37\ BIRLE R )5 R AR A SO SRS B
—e sl e .
[0069] YA AT, ARE “Ui75 (modulatemodulatingikmodulation)” & FE A4l i 4%
(nan, ¥ nekk ) , I BT LG R Ianisiah (e o Bash e sl e/ i

EY
[0070] AR TE MLPARE BRI 51 o A5 — 2050007 S, 14t 1Tk B R 1S
Wl 2577 1 Rz R ER s A

#*1
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A% 23 0]
OH
MeO 0]
117 O
e
Me 1 S
OMe N
(@]
OH

[0071] AR BERI SR IR S AR T 2 (B, B C b iR, Ao
e AR AL 1) K HLR S, B, XA R/ B RIS AL AR TR B4 , A0 4R Sh
THIETR AP VA B BR ORI S A AR/ S A S S AR (AR PR 1205508 S W sl AR 05 TR S o AR
el LRI 5 T A B 0 A SRR Y, A Fi AR ik iy X R
PN SORPE & T I e A 2 BAR A fiaow, NS AT R S A S5

oy A EAIR oA TE L I HR A — A s AT O, MRy Fom A e &
%El’ﬂﬁﬁﬁﬂﬁ%j&k?ﬂl‘@ﬁi,ﬁni@ﬂiﬂ)ﬁﬂ%ﬁlﬁ’ﬂ%ﬁ%oﬁ~%§ﬁ@ﬁ Rt T B AR
By bR IER TR ST AR SR R AR A AR IR S

2

L) ki)

OH OH ;

MGOKJ)\LO( Meom

S S

Me 1 Me \ OH
OMe N

N OEt
o) o}
OH OH

OH ; OH ;

MeO. 0] MeO 0]
" \ . Me \ : OMe

F N OMe OMe N

0 0

OH OH
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s #H

OH i OH i
MeO\Q)\C/ Meomo(
S S OMe
\ Ma \
OMe N OMe OMe N
(@) (e}

OH OH
[0072] A B IR 2% b TR s (k- 390, ASCA L B e BRI
RICEWIRHALER, Fridsh A —E 2 2557 B TRz iuEh, I LA 86 nT AR 2 R/ B4l
AT SR/ B3 B FT b AE E0R)  H A BIORT R S 4 P i R ko ASSC A T
EMIR 255 TS R ER AOARRRBIVEDT B = O -
[0073]  t—2B NFEfR , ASCA TR B P EE PT AL i e 0 i, 5 HARRL
b AT RIATIC BE A AATT SORAITEIRIN o 9140, ASCA T HIME G S AL R AT VAL
ARRFIE AL K5 2557 b T2 O GT] (K SRS TE i A 4
TRIT TS

[0074] SRR 15 T4 AT DAAE AR N IS AR T 20 o PPN SR ARG MY, e
EIVIRER RN o AR St SO TR T 125 AT AAE SR 7 R ] R B d e
TSN BRG] - AR SN B 7 M A AE AR i (B AR A I Tt Ak ke
LR o AT VA S AR 5 ARG I SRS o 7 IR AWt At B350 LAL YA o
PR PRIBCFIMEIR o A 5 Serp , AR I SRS W v] FH T 2 R E IR, iRy Al
S F o 14, AT VA B ARG FHASCAITR I AL S P ANAL &4, AR E $16 45 18 11 Bk 20
2T AR ST S AR AT SR S I e FH R s R TR AN/ il i« X
Tt g s R A5 L AT VAT 558 T, R IR R I T80 PR IN TR T 5 AT ik
HO R B PRI S o] i FH ) At B A FH At ik 1 SCEON AR A 5311 5 R A3
I o T PA P FALIE I S LI A A NSl B AR A S F e e Ve sk
7R o T VA AU RO SRR 5 A A L R

[0075] USRS (IO L 2577 b T S R Rh B e , st R S 2%
U AW HIPE— Rt 22 MRLPASZ AR A7) A SO dE— 20 AR 1), 5 HLPASE AR
WyeT AR TS0 A0/ 5069 7 53 an B0 LA IO 8 RSB - Bl an2r2E4t (Bdn, 15 Ik 2124
TR AELE AR BT EL - R e ERIAI) B IR 28 Gl ~ Iss AR D B8 g
PRI~ ST/ TBE ARG ~ 53 WD REREAS 5 R B AR S AME P -

[0076]  FE—85)in ) SR AR A SCRIR B 1 TR 7 A BN S FdS SO iE 1 3 3%
(AR, N #7125 AEFT R B RS Bp A — Rl 22 FILPASZ A (B, LPAAROCHR) A
WA 4 TS Frad B B B AR A HEAN/ SRR IR AN/ Bk Je o A — 2R St 5 56,
ARSI BT 15 T A AR Eedt— 2 AR 7 5 AR AT — Rk 22 P iE AR DG
— B 2 R IR R BHE

(00771 ASCERM 7 — R I TR  y LPAARSCHOR I T 125, FIrak U7 1 B A 17 A =5 B 32 3%

18
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Jite A SR A SO T AL S (Blan, 1k 2 S el 2527 |l esz i Eh ek a7l
W) B WIASCRT AT T2 5 -

[0078] 1Ly 2, LPAMHSCESR B AR HABR TR 7 an B (olan, I8 il O
B JR) 5 4l e CRMERF % IS M 2 AR 4l S REAL T T 0k i s« AR 2 sk
(regenerative failure) AEWPIRGVENRIIPEM 2 (NASH) JHFIhERIGR IR AT ) 4l
BRI (BN, e hE , CUFE SR SR 6% T AP A0 R 2 RS R
VY YR (Kaposi’s sarcoma) « IR ANIEMEMREL 410 2 19 (CLL) A i f= 22k 4%
Fo) AR (BN, B850 B A 2 B s (91N, W 2 3ok (TBS) 5 ))
Jo3 (IBD) FHRMR /3 I 7 ) B I IR R AE ARSI (9140, (R 1T A R BG A e ok pp e vk
JBE IR AEDCIERR) A BEIE EMEMR S 2S HAE (hernia of intervertebral disk) JHER
PRAAE IR BRI IREIR « N IAPRIESE (F1an, N IRESHERH) B AR A ) 2 MR « HER
A3 (dysuna) FUEREID BRBEI 75 105 AL BAHSCBSR (BN, ZhikkegE) ARz i
T (BN, I RESE AR H L) fh MR AN AP 25 A VIR (BN, AR AE e BT
Jp3 A% (AMD) A R o P A A S 2 1 A M T B (A s A2 (PVR) VIR MR 28 K AT
SR ARJFRHEAY (glaucoma filtration surgery scarring)) .

[0079]  fr—E5jE 7 R ASCRR L T iRy sl TR AR 5 1 Frik 5 i B s 1A A
B2 R E T TG A R I ASCA TR &8 (B, 1k R 20 Sk 255 1 ]
Bz R sk s ) B AR SR AT 2 405 - AN, 5 ik vl LB RE TR T 155 Ak 2144
1 EFHEA AT AL BIIK AT 2 B AR G o £ — SR 56 77 S, ASCRR L TR
IR HEA (140, 5 A PERfEF2EAL (TPF)) (17573, BT 5 ik s i) A 7 22 2l S e iR Ty
B RO AN TS (lan, =18 32 S ek 2527 I al8e 2 £k slis sl e )
S ANASCATER BE 29 4 5 -

[0080] 1 LBy 28, ASCA TS (i, AR 1k SR 2 Sl L 2527 bl
SIER AT Bk A SRR 25 A S W 1R T BB 2 1A I A4 e . B
KRNI E Y (BN, 1 sk Rt S el 252 T2 10 SR sl a7 ) sl i Ase
FITER i 25 G- vl U697 Sl 1 s B s L 2N AR 4 A — 2850t 5 S AR
SCAREE TR T TR S A A RE R 5 i, Bk Ty iR s A R E—Fhik %
TR 1932 1S T AT A R A AT &4 (B, 1 sk Rt &9 sk
F2G2 Pl e R skia ) sk AT B 29 & - N, &2 ] e s T
CL A I s B ok 2H 2R 2 AR AU (1) — Tl 2 BRI A o AE — 28 500 Ty &6, &2
T ik T T I DO Sl B 2 AR XU ) — Mok 2 BRI S5 AF B o AE— 28500 )7 6P, %2
W FA A A re B o E A I A% 27 ik o A — B0 i )y S vp  FEASC A T e &
Y (BN, Fe1 skt S e i 252 T2 IR SR sia ey sl i A S TR ki 254
G TS AR, sl dne/ MY A5 05 T IO TRIRA. o 49140, 4005 T LA R R =K

[0081] U5 M AFAEA I BIMEDSN Bt ol i B H AR T S5 2R AR S s (131
A MERTARAE ) 5 BRIENE 2985 0 RNY IRER S SRR L CIRERIT) 5 P 2F e
I3 (&57790 L BRI 28) 5 e It i 5 s (R R s LA K At 5 iyt 28 1 DO RPURE 5 BIAR DU 41
JE A 2 IR 5 bR B2 A ST LIRS 5 A% s (B0, 7 - & 225 1F (Hermansky-Pudlak
Syndrome) «Z5 I EIEAVAE R LR AERG I  AROMH & AR BRSNS M T) BT R Alen) 5 4k & T
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A SR M (AN AT DT 4 I R IR Bl M B A il 2 e G S O £
HEAY IR ZEPE i (COPD) I R « 1ok 25 2215 S IO A AL ABPERERS VEET A
T SR B B A2 S VR0 SRR 18 255 10F (ARDS) RS MR 518 (Fu
b PRl A 55000 B 15500 S 2 PR A 2 5 S 1180 S PR AT LS S5 10 A i e B 5 A
R I0) ) IIITEFLEAY o 5401405 / AR A AR D INE YR B B 2R AL CBSIEZTF4EAL) 4k A
T D RV (WORIE AR5 B /NG (R BT AR AEAL B /NER 28 B/ INERBEA S SRkt
BEME IR B /NER Y 4 S Rk 15 BEME B/ INBRISEA « TgA'B s ~ i L  [RT AR AR RS AR A B /R
BRFLEEAE (Alport syndrome) ) [RILE BRI 48 5 B2 IR 2 Witts A 21 4E(b (9120, R BZ 95
MERSE S4B PR IR 4E( A RS YE IR PE
4 (NASH) ARG VENS G I (NAFLD) #5014/ 25975 S RO 2F- 24k (B1an, 1t R 006 )
JRAF U5 & PR TR S Bl 2575 ST I R 4EE (1 an, 12 MEHCVIERY) 1/ e
PEBEATAN 1 B TR VEI 4 5 SRR E b, 45140, FAERTR (9140, LASTK GHO'CHIBD IR Az Sl
PEYIR (laser-assisted in situ keratomileusis)) « fABFLAEAN/ NEZYIIEA) 5 384 Mg
IR U ZE 25 5E (Duputren disease) R4 4E4b « 72 Al 7 %5 (cutaneous
scleroderma) JRIRIZHE (BN, a5 FIEORIG ) s AL A AE(E0 , 91 ansh 1o il
Bz 9oi A5 BE 4047 / £ 4EAY Y BE L AR L 1A FPR S L SIS AEREAL, SRR AL L F5EC A2
S5 PR AR E 4R A s YR L RS  a B AR HE T (Ban, IZEVEANSCSE R) - E NI
NORE T A LN 18 £ S E AN VRO ~ SR 4E LI ~ TR 51 45 4 4 4R A 2 e A
(Peyronie’s disease) o

[0082]  ASCHEft | — P o I ThRRIM 7 7, Wk 5 ik A im A 75 2 52l 5 it
FBIT A B0 ASC AT A (BN, 1k R 200 S ¥el L 257 o2 10 £k uliis
FIHD) S AR LR 25 2H S o A5 — 20500 )5 S8, 2l Cse W o ;B T 24k
A — B85 7 S ARSI I S (B, 1 sk 2t S el 1 2527 bl 3521y
R AF ) S ANASCRT R B 25 S 16T Sl B IR A I £ 4E A o £ — 28
ST S A AT Y (AN, 1 sl a2 Sl 25 b sz g Eh sl i
Vi) BANASCATER B 29 A S T Sl 1 = 2 TR) BTl ¢

[0083]  fF B85 /7 S8, ASCA TR A1 (B, SR s it S Wl 255 b ml 4%
SIER AT B A S TR 25 A S 69T 32038 i ok M S5 1Al Jo il
P, W= 2575 500 RN/ BRI S RO R AL CRIRNT) PR ZE P (457199 ik
ORI 2) I A (0 R g5 DA R At it s (B URAE « BHAS DO AT Y 2 s bk E2
BRI AR (D, 78 -5 255 AE 45 T R REAAE R 2R 4B Ot & AR R A A
GG TR BT T)

[0084]  fF 85T /7 S, ASCA TR S (B, SR s it S Pl 25 b ml 4%
ZIER A Bk A TR 29 A S W BT Sl & 1 S e e R A2
LIS E-4EL, AOITRSAE IR 1R A ZE VRGNS R

[0085]  fF U5 Jy S, ASCA TR A1 (B, SR s it S Pl 255 b ml 4%
W EREIR D) B ANA SRR B 25 S TR 7 Sl B W R R AEb , Wpz ik
B R 955~ S U 2R 4 e AR 2

[0086]  fF U5 J7 S v, ASCA TR A1 (B, SR s it S Wl 255 b ml 4%

20
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SR BRI BAnA ST AR 25 A S W TR TT s Ot E BN 1A T L
(I AEAC BN, BbE/ 2505 10 (ML ZTTE ) IPORS PRI o s 1T 6 (R 46
i N 28995 75 VHOV) FEIPRSPE5 (NAFLD JNASH) DL R AR PRI 1 2 S B e ias .
[0087]  fr—LLsTjE )y ZE i, ASCA TS (B, SR 1k SR 21 S el L 2527 bl 4
SR BRI ) B AT AR 5 A S TR s7 sl & i B R 4E(e (lan, B
INE AL RN/ INERBEA L) o

[0088]  UIASCRTHR B (150 SR hT sl e [ dE— 25 - R FE S OB AR AL AR TE B O
JES I 8 VIR ZH 2T 8 PR A ik 78 COPD (P FH FEVEITEHS)  Iish ki s £
HEAL IS 9E R B LT A A 28 B 21 4 5 35 4 o h IR i A S0 &
FEAM A AN S AR 4ELE

[0089] L5ty i B ASCA I &9 (BN, Z= ek L2t S el 2 2527 ]
B2 AR SR s A SR 29 A S5 R TIRTT AR 4 e i —Fhek 2 i At
2yl T B A B s A A A s FAA R A B s Al A a1 2 A A
— BB T S, PR —Fhic 2 24791 G4 Bz I 2S[O 5 4 751 B A s A
BREH

[0090] 1By ZE i, ASCA TS (B, SR 1k SR 2 S el L 2527 bl 4
S ER RSP BAnASCAT R R 5 A S TR TY S B 1 R s 2 Biks o it 2
B JHR o 2 B B A {E AL T B TR PR HRY B 1 1l 78 MR R, AR I 2 2 98 KR Rt eI P
P (collagenoses) EREH IR ERER TR AZ (psoriatic lesion) < B¢ 48 Hefilih: B¢
RWIE SIS T D A5 A VAR A VRO ROR 2 ) IR P9I b AR A -
PIFAZEAAIE (Sjogren-Larsso syndrome) ok ME o 52850 /7 S HH , ASC AT G )
(an, FR1s R S 2527 e sk sl e ) 6T ARG e .
[0091] LBy ZE b, ASCA TS (i, SR 1k SR 21 Sl L 252 bl 4
ER IR 167 B 2 & 1R 2OE I A0, ASCATHI &8 (Flan, K1 sk
MM A 252 T s Sk s e ) -0y il szl ) 2 Mk / o e bt
5.

[0092] 51/ T BB RT IO )1 (U FEAR 9 « PR ME DG %8 IS 98« RN« BE 48 i
I A R S VEIL PRI ik B0 S AR L BHIE % TR BT VR I 28 A B 995 J2 IR A Rk
R PV R B S T-anfe DA S BN A1 20 R HE s oMb UaE 320 2B
IR RS TR LR AL B ILR B AA £5 5 1E (Sjogren’s syndrome) HIAR
JR 2 (BN, BrAEG HHAR R 2 A0 3 B o ge vk FRIR %) EEENLIC /13 B O S Re R s e 2%
I~ 25 B VR FEPE LA P G VR 98 IR PR R P A A8 7 A 25 58 R 1
PERZ % .

[0093] 1L )y ZE i, ASCA TS (B, SR 1k SR 21 S el L 2527 bl 4
IO ER BIA T H) B UA ST R B 25 AL S T IRT T SR B P o A — L S 5
e, P SRR @ BT A — SR S 5 S, PO S MR -

[0094] LBy 2R, ASCA TS (BN, SR 1k SR 2 Sl L 2527 bl #;
ZIER RS B AN ASCRT R 25 S TR 7 4L - ZF 4R oA it
TR L (BE L) WP 2P 4EReR 42T B - 274 2 R AR 40 2R 5 Bl i, T 52585
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P o

[0095]  fF B85 /7 S8, ASCA TR S (B, SR s Rt S Pl 25 b ml 4%
XIER A B A SRR 29 A S W BT T i « AE— B0 50 5 56 vh , AL
NP (BN, K1 skt ek B 2527 b TRz Sk slim i) s an A Schrse
PR 25 S TR 7 XSG A A R P HE R A 0 o A — SO S Ty S, AN
TR (BN, 1 sk R S ek B 2527 1 AT Hes2 R sl i ) sl A e dit
(12584 &0 T 10U BT 2D JF g 4 i (R B4 e (R AR 22 A 2 L B i [R] B2 98 (Yamada,
Cancer Sci.,2008,99(8),1603-1610) mk HE MR R 587 I PEPOR « By A2 ) (Boucharaba
A,J Clin.Invest.,2004,114(12) ,1714-1725;Boucharaba®s A\ ,Proc.Natl.Acad.Sci.,
2006, 103 (25) 9643-9648) o ASCHR B 1 —MGT 7 S e 5 12, Wk Iy ik (o Ak 1) %2
A TE TG AR IIASCA TR &Y (N, 1SR S ek 252 Bl B i)
ERETE D) B USRI BEI G AL S W) o AE— 28 S T 2 SRR T T —20
BT 128 9007 77, FoHp Bk 88 387 AL boes il

[00961 AT T, ARGE “Seshe” s FE A T AASZ i 7 AABGRO HAT— 281500 e
1 (B0 Mg i 2K E R R B RN R A0 T R 8o A AR AT 50
BB SRS s I 12 o~ FLR - 5 PRI O UE B T OAREE 22 GRREE ) S B L L TR AR
o HAth N o ibas B (FARER ST AIRR « B CR 8 200 sl AL JRCn i des) 1 IREE) Bk 1 i JIheg
(A ) -

[0097] I i ) 53 AN R PR A5~ B0 3T 2 M bk EX 4 e 1 oo « 2VHEBE AR 1 s 1B
T BRBZ IS LT s R R TP AR A R iR A /RSO R BRI e L IR
St JB IS PR OB DR MM 21 A A 2R A fade) T IR SRR ~ I e < s s e 7L
JURIEE SR IR AR SRR LR 0 2 PR E A L 0 P R AN L B
Wadia ~ &5 B s < FOUR SRR R IR T 4R bk B2 988 BRI P2 )R8 (embryonal tumor) - F PN JE
Ji = A T AR == IR L B IO SCER R K I MR (ewing sarcoma family of
tumor) HRIEE A0 AR LA H0IRE  IH ) iE « 5 i (gastric/stomach cancer) i 151 255 il
Ji5 (gastrointestinal carcinoid tumor) - F 7[R EUEE (GIST) & iz (8] 5 40 I dRg A 5
YNNI AP BT~ B 40 1 95~ SK 800 A OFF) s B2 A7 bRk VRS IR PN
R B AR (PN 43 WA INR) TR P8 PRI B e BRSSO 4T i £ 240 i 4 A e
S~ IS S VE PR AR (095 , SV VR 28 1 T P IR E 4 1 s P2 P A i e
H 1157 ~ B 400 A 055 e B/ NGr i it des « /N i il des « AR SRR bk B 988 12 JER T4 bk 2
B VETEMERE IEE AT SR E R RE R VRIRE BRE A MAE (Waldenstrom
macroglobulinemia) & LFAHIGEE BE I 798 B 20088 | ] B2 983 L 195 (mouth cancer) &
VEBEANME 05 B8 A& 06 « 20 AP B 69 SRS P 2 B i dRE L AR AT bk EL I
A/ N fifisEs  FESE (oral cancer) « IR VB RURE B MR 224 24N 10988 O s« I
Bz P BN B g | O S A B 4 R S DN SRR B VS BE TR (ovarian low malignant
potential tumor) IR FL IR AR S5 s « BH 25T SRR oo (A SRAAR S TBURE A
SAREEAN IR RIS L B G 0h 22 MR JE RE T AT IR A IRE / 25 A 1 B R TRl
R i R 22 R Gk LR S BT A DR Ve B At () 9 A0 Dox B e
A SUUL AR W IR  PRR G SCE PR S I Mg RIS R K2 P PR (kaposi) ZEFLHLZR A

22
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{IE (Sezary syndrome) ¢S /N0 il s < /N 19 S B2 PRI L AR A i s 5
(stomach/gastric cancer) Fe I UG PP INIA 2R TN IR IR S hUses Mo
AR R R R B 1B YRR A e A3 ARG I BRER 1 IURE AT B
LR -
[0098]  fE—LUSTHE Ty S AR T — Gy 32 1 R RS 1 5 s Pirak T ik
B IR 7 A3 SR I WA TR AL AT A (BN, R Lk g2 b S Hel i
25 b TR R BRI D) o AE— BRSNS ASCA T S (B, R 1k 32211
AWk 255 b al ez i Eh sk va Ak ) AT 19T 32l B IR AR Ge « B As oiis
E o AR, ASCN IS (N, R sk 2ot ek 1 255 b AT Besz ik sl is ik )
RIPAIGTT 2l [y (U2, 18 PR .
[00991  GASSCRT T, AR GE WP AR Gl s Fra Wil S PP (s B (A S MR e PR
B VRUE  SCUE I ARSSHIL (B, BT TRI ) FIRRER) [R50 o PFIR 28 Geedin 1 A PRl
PEAG- - E FEEEN ol AR 508 2 A AE R e (ONAIME) 12t R e (PYERTIR) 1B
VY T S A P i W PRI ity 1 1) g 2t 0 S O T o] e D AR A e 2 o
B RN S SR BE A, (isocapnic hyperventilation) J L & AERAN %
N R AEE R W2 WAL S P 2 g R PR 22 s 2R [ B A Do B G (steroid-resistant
asthma) Z= I PERERG 2= PR BeME 58 L AR PR B S AR B PR RH ZEVE TSR (4518
PE S 9 sl AU I 2l bk v s  TR) ST il 40 2 A 0 / 5 Al 28 R AN ME 2R 211 L A
)
[0100]  GrASCRT RIS “BER” & FERFIEAE TS AR I PR (PN BRI  SINERL PR B o 5 e
T BB A Bl A B SRR TR B A A Bl R AR AR AT Bl B A5 - KB T LA
— kAl FHARIA R
[0101] A P8R k1 67 sl s s2 i35 @ Ve BH ZE M e 11 7 1, Fnik 5 i
B R 7 A3 SR I WA TR AL AT A (BN, R Lk g2 b el i
2527 AT B M ER Bk A D) o 8 R RE ZE M s A9 h {E AN PR T8 E S =88 Rk
P BBk s s < TR B -2 A/ 20 RAE VA S AR 4L
[0102] LBy ZErh , ASCA TS (B, SR 1k SR 21 S el L 2527 bl 4
ER IR 1657 B &2 (AP R ety - QAR 1T, Rl “th2 R 4
BRLAS” S TR I A B Bl SNl 22 R A S5 A sl DI RR IR , B FEAE AP T+l ZR 2K i B
95~ I I b Bk« H AL 22 A VEREAY, S AR 2295 22 I < A Bl sl T R QA e IR
E (EAEAE INFN D BE LA AN HE sl T 651475) 5 LA S AP0 T B AT (iR AT PR TRl
IR AL B ZET) o
[0103] 5 —BUs0jE 5 SR, ASCER B T F 9097 sl Bl 52 1035 I ONS RS 19 )5 1 - CNSPi
T ERR IR f- 3% 25 R MR < A5 « BT 2R 2 AR ~ DAL e R pox e
AR INFNEDHERERT i J< I N R A /AR B « B i 10145 oK IRk 4514
[0104]  ARSCARFRHE 1057 B MR, 52 1G5 1 UL s (195 1 o A ST RS /0
EPIR” SRR M UM S I AT s R A , B4R EABR T 032K (arrhythmia) GOJ5
VRSO ZE PEE ) 5 ShlkoB AR M IS i 5 O 8 s OE 1 73 (cardiac rhythm
disturbance) s CMJUFRIL; CAIUBEZE 5 OBl LT ZORKRIRE 5 108 28« FR XU JROpR o B sl 4141
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AN SEZEVE DR 5 I3 oI s At 2 By sl 4 G I R 505 5 PN 5 E AT TR
SR O EEAR T 5 i L RIS COJER U T30 « IS S 5 IR e 5 I Wit (u g 5 sk
A SRR 5 N5 55 SO RPR T a8 s AL G TR 4 a0, A SCHR A
T TR ST Sk I I A s S SRS A0 M I e UL CAJULBESE 2 2D kg « 1.
B R XT3 Brdk 7 RE i IR 7 A S0 I ASCA T & (Blan, 1k k211
ek H 25 E AT e i sk im e )

[0105]  fFE—Bbsijit /s e, ASCHEBE T T3 D OBk LRI/ B Py 5 R AR ST 5 11 O
R 1 Bk 7 R A T 2 s S e TG T A S0 I ASCA I &9
(flan, F 1k F2i b Sk 2527 AT B2 Ik Ba A )

[0106] At —P4R 4 T H TR 2B I W e 110 77 1k, Bk 7 s e G T
BRI ASCA T A (Blan, FR1 sk S e 2 2525 F e 1k skim sl ) .
B, ASCEEBE 1T BEAR 3215 1l s sk TiRT 321 I A s 75 1k, Firad 75 3 e 4 e 11
HEIT A SR IASCA TS (Bl an, 1 sk 3220 b S ek 3L 202 b T2 i Eh sl v 771
) .

[0107] W] D1 e AR 4Hak 2 A0 A e SR e B IR B P 7e Y LGASZ (A Il I AE 1 - AL
SRR N LGASZ AT AL A5 PN S P 14 PT DAZE (AR M A P sl 4 22 Hh e
[0108]  fslgn, T DAKE i ek ALPALF R [ 6 Fi O S 4 AR e A F LA Hh AU DMEM/ F 1285 7%
Frid g (15,000 4008/ 40) - R FRIG , A IS fR R Ik, 4637 C R Fr£2304)
B BRI A I TR 4R -1 2 RS 303 B R A AL DMS O Fh I IR L S W R B 2
FLARSE G AR T HATIE 22 vbi (B1n, BAT%5/%86 . 20mM HEPESANO . 1% JC/IBfTARBSA
[IX HBSS) Mk A 2R IS H0.5% DMSO AR AP LA0 . 08nM 2 SmMyE Bl i 243k
JEUS IR, H HLAR G 7E 2530 NI 7 20min, U DA LOnMAS i 20k FE VR IILPARL I 55 4t o
A IIC, L SONH HILPARR S S 1) 5 2 4 5.0 %% PO A5 Wik 2 « 7T DASE I 3%
BARILS BAS B T FERAAE IC,  (H .

[0109] &5 — Al H , AELPABCA 2 1T 27N FASC A T & (lan, =1k 32 fe
Ak 255 1 AT ez i B s I M) 161D - TEME /ISR T1IRES 25 . 2R 10 . 15mL IR
0.1%BSA/PBSHI{ILPA (2pg/pL) £e i ik (IV) 11/ INFRER 245 - i DU MBAELPAZS A e 200,
T SKARAR /N 2 AR FE T LIS SR T I o 3K A i B 2 U I LS B 1 7 S p LA it -
20°C AR, ERI AT IIE - 13 AL AT P DLE AR HEETA (i i ) 77 i1 T
WA A HAEPBS 0. 1% BSAFRPAL: 30FHRE  AIHT TR 4L 0 M ETA TS 56
AL ADE

[0110]  LPARH N MR /I ER, FE LR T IZ AR B E T (A& I s
BRIE AN ULCAE BN |, DA K 22 FhEmBSON , AR 480 (o b it A K 4z I
PRSP LE AL Bh R A R EFAEFE BRI RS o iIX e/ E ] = B 2R S0

(01111 FHLPABUHLPASE F (LPA, \LPA,.LPA, .LPA, .LPA. \LPA) /-G 241 Filiffa 516 54
5B o I EBR AR 91 - A 4T 22 S5 A B 38 (MAPK) 3475 IR T BRI (AC) FI0¢R /BT B
JIEREC (PLC) 18475 / Ca2+ ) 51 A6 A= PUIS RS L Ak t /PKBIEE A1/ NG TP \Rho \ROCK \Rae FlIRas
M0 « FHLPASZ (SO SE M 1 S AN 12 B S B QN AR — 4R (cAMP) 4143 24 Ji 14
42/GTPES A EE 1 (Cded2) Ui 22 51 / T s TR 5 I B Rat (¢ -RAF) | i Jis 2k [N s 2 TR
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& FSTe (c-sre) AMMIME S0 (BRK) RGP BEET (FAK) BRI R AL #1 A
- (GEF) At 5 R 3b (GSK3b) ¢ - junZ2a FEARImisii (INK) JMEK . JULEREE #2511 (MLC
IT) A TkB (NF-kB) N-FHEE-D- KA (\MDA) 2 A i IE T LA 3784 (PBK)  #5 4
JEA (PKA) 85 FC (PKC) msAHICC3 PN B2 1 85 22 iK1 (RACY) o J LT AW LAYt 41
it AL E R B R ] SRk JURRLPASZ A4 Y, i FRIHLPASZ AR DA SR 7 A T 5 515
LPAT \LPA2FNLPA3IL 52 i S B R Py SIARATE -
(01121 LPA, (AHTFICAVZG-1/EDG-2/mrecl . 3) 5 =G €, G G, ) Ik 1T 5
X EEGEE T, LPAIT S LPA V55— AR A AR S, G0 5451 4040 i 855  ifn 375 S R T/ (SRE)
W 22 ZURUE AL R 80 (MAPK) (G R T EREMERE (AC) 4 BEASREC (PLC) B47% «Ca™ 5
A ARt ARho I -
[0113] /IR AL Ol /N B TR S B R A L S Z2 BILPA, I ik
AU, LPA £ L0 O i 62 S5 1 /N TR S AL OISR JRRBE S MU B S E UL
FIFIRRI N ARk,
[0114]  LPA, (EDG-4) it 5 =G 1T (G, -G FG,, ) AN SLPAYE SN AR5 5 1%
T AEBAE/INSRUPISE AL B 5 BB S MU RT B DA R RS2 T T 470 e« JSa B < JR U A 47
JL I P A R R B LP A ) 3k « LPA R SRk A 25 P 2t 25 b1, O HLE 4251 ) L
1037 -AERIE X B S8 ) ALPA L 3R
[0115]  LPA, DA SLAAVELPAE S5 514 S, AFEPLCIEIE  Ca® Bl 51 ACHI ] /5% A
MAPKIHOE - LPA3YE #0125 BEANIIRE 401 Hh 19 Feak T B R 5K o A B/ NI SE AL B Sl
/NI O IR Hh 2% B LPA, 3K o 7E N ZSHR B R I T O B « i 1R =200
JIT < B9 AN (B Jor i v S AR A
[0116]  5LPA, \LPA,FMILPAAHLL , LPA, (p2y,/GPR23) HATAEI 741, 5 i M s A4 R -
(PAF) SZ A (R BLIE BT o LPA A SLPAYS S 1Ca™ B AR AMPAR 2, LK 568 11 Gs IR Thi
TR ABIEAC, DA 5 HADGER (A A  LPA SRR 7F B S L FRAR RO RR B AT B L 1k
[0117]  LPA, (GPRI2) J2GPCRIJIEIS 4 (purinocluster) R G HL 45 T 5LPA SC R I
DI LPAAE NPV UMIE S B2 S Jii T AT iz h 3k  LPASE B 17 (1 CD8+ib L 4 g =2
o HEER RRRIA
[0118]  LPA, (p2y5) JEGPCRIYMEMR 3 (purinocluster) [ 1T H 45 | 5LPA 5¢ R i
VI LPA & — 55612/ 13 -RhofF 54% Sl # MK I LPASZ (AT HLAE A\ S BRI RSN Hh &
%o
(01191 It AR A TSR T A ARTE B T NATART B R S S A HE R Sk o

CERENARTA
[0120]  {E—ASE )T S0, ARSCA TSP AT LUS T T A0/ sl T & T T I69 7500 S BRhs
SRAE I — PR 2 Bl 3 ANITR T FIAL S ], Foi— ok 22 FRLPASZ AR I I 17697 Fir
P AT EORAE (B, LPARESSESR) MR BN/ SO RN/ Sl R A 2
[0121] ARSI S el HL 2527 1 RISz ik sl e , sl 2R S 259
HE W r] A E— Pl 2 FILPASZ AR AR 77 o AR SR g — PR (), 55 TLPASZ AR L &
Wy nl DL T008 A0/ 5la 7 93005 , AnEa s LN 1 85 i « (1 an2F e (B, 1B 0k 214t
PO EFAELL LT O EFAEL - R GeMEREALR) WA TR 2R Geedi e AR BN g 1
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P  RIE/ TRE R GTHIA ~ FH 47 WA DD AERRAT 5 S R IR S FME P -

[0122]  /F—Be50E 5 S, RN SORER B T 8T FEE 0 Bt sl i 1 32 10
(B, N) 175 AR R iR B ol ps i Ho — Fhik 22 AILPASZ 4 (B, LPARHISHERR) (1941
A 2 RS BT s SR ns sl fE AR AR EM / o AN/ sl it i o A5 — 2R 507 ) S
ARSCHT R 5 AT DLBAE skl — 20 AR IR T S AT R R AT — Fhiok 22 Fhps fiE AH S 1)
— Pk 22 AT R Bl e T -

[0123]  ARSCERQ: T — M-I Y LPARR ISR I 7 7, Pirak 7 - i 1A A 7R 2 32l
Jite A SR A SO TR S (Bl an, 1k 2 e S el 2527 | sz i Eh ek a7l
W) B WIASCRT AT T2 5 -

[0124] B0 )7 2, LPAMHSCER (AR HABR TR 7 an B (o, I8 il s O
BZR) 25 4l e CRMERF % IS M 28 AR 4l S JFFREAL T 0k s« AR 2 sl
(regenerative failure) AEPIRGVENRIIIEM 2 (NASH) DB IGR IR FEATEE) 4l
B PESS (BN, e hE , CUFE SR SR 6% L I AP AP0 R 2 RS R
P VY PR (Kaposi’s sarcoma) « IR ANIEMEMREL 410 2 M9 (CLL) Ass i it 22k 4%
Fo) R (BN, SR 50e B A ) B s (BN, W S 3esaAE (TBS) 5 ))
Jo3 (IBD) FHRMR /3 I 7 ) B IR IR R IE ARSI (9140, 1R 1T A R BG AR e sk pp e e
JBE IR AHDCIERR) A BEIE EMER S 2S HAE (hernia of intervertebral disk) JHEF
PRAAE IR A BERIRIREIR « N IAPRIESE (F1an, N IRESHERH) B AR IE ) 2 MBS « HER
A3 (dysuna) FUEREID RBREEI 5 105 AL BAHSCBSR (BN, ZhikkegE) ARz  iAH
B (BN, I RESE AR H L)« fh VPR AN AP 2 A VIR (BN, AR AR e BT
Jp3 A% (AMD) A R o P A A S0 2 1 A M T B (A s A2 (PVR) IR MR 28 K A
SR ARJERHEAY (glaucoma filtration surgery scarring)) .

[0125] {5 —BE57jE 7 R ANSCRRHE 1 iRy sl TR 4Ry i, Fnik Oy i B s 1A A
PR E T TG A R B ASCA TR &8 (B, FR1skF 20 Sk 255 1]
Bz M ER sk s ) B AR AT 2 45 - U an , 5 1k vl LB RE TR T 155 Ak 2144
1 JEFLEA AT AL BIIK AT 2 B AR G o £ — SR 556 77 S, ASCRR L TR
IR HEA (140, 5 A PERGEFAEAE (TPF)) (7573, BTk 5 ik s i) A 7 22 2l S e iR Ty
B RO AT S (lan, =132 S ek H 2527 I al8e2 1k slis fl e )
B ANASCATER BE 20 4 5 -

[0126] LBy ZErh , ASCA TS (B, SR 1k SR 2 S el L 2527 bl 4
SIER AT B A SRR 25 A S W e T BB &2 1A i A 4E( e B,
KRNI E Y (BN, 1 sk Rt S el 252 BT Ee2 10 SR sl i ) sl i Ase
FIER i 25 & vl U 1697 Sl 1 s B s L 2N AR 4L A — 2850t 5 S AR
SCAEREE TR T TR S E A A RE R 5 I, Bk Ty R s A W E Rk %
TN AT 193215 T AT A R A AT &4 (B, 1 sk 2t &9k
H2G2 Pl e R skia ) sk AT B 29 & - N, &2 ] e s T
LA I Ines B ok 2H 2R 2 AR AU (1) — Bl 2 BRI A o AE — 28 50 Ty &6, &2
T ik T T I DO i B 22 XU ) — Mok 2 BRI S5 B o AE— 28500 )7 56, %2
W FA A A we B o E A I S 27 ik o A — B0 S )y S vp  EASC A T e &
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Y (BN, A1 skt S ek B 2527 AT Re sz Sk slia s i) sl an AR it 24
S TS, VAT sl M3 Je R A o 02 , #5145 AT LA ds R

[0127] P K A A =D PR Rt sl i (AR E AR T« 55 AR AE AR DC I i (191
e A MERTARAE ) 5 BRIRME 29805 0 RNL/ IRER S S IAFHE L CIRERIT) 5 P 2F e
Jos (G519 BRI 20) 5 JR I afm A5 o (R R DA K HCA) 5 e £ 1 DURRUEE 5 BHAS DU 48
i PR 2 I 5 b B S T LR 5 A (B, 18 - & £5 5 1F (Hermansky -Pudlak
Syndrome) &5 I PEREMLIE AR L-AEIR R A & SRS AN S R (R ST Bes) 5 4k & T
4 B AR (W2 RITE DT 98 VI B9 IR Pal M B 4E i 48 e A s SO 2F
HEAL NG VERLZEPE M (COPD) I K29 « 1R 45 22 15 S I IR Ak 16 AR MR I B os - A
T SR B B A2 S VR SRR 18 255 10F (ARDS) RS MERTIR 518 (Fu
b PRl A U500~ B 5500 o 2 PR A 2 5 S 1180 S PR AT LS S5 10 A i e B 5 A
RIS T ) BB AEAL o 5530405 / AR A AR DG M@ MR B B AR il (B IR T4l 4k &
T4 B VR RV QRIS AR B2 B /INE TR TR AL B/ INER B 28 VB /NERISEAL L Rk
EEVE B PRI B /NERE 28 SRk 1y VR B /NERATE AL L Tg AT « o I < [ A e AR AR AT B2
BORRERAIE (Alport syndrome) ) (RIS BRI B 48 5 Bz P~ i fig IO £F A (B, i Bz 9o
MERSE S A4E ) A4, FIAUFREL PR IR 4E AR YE IR Ve
¢ (NASH) FAEEPRG VNS I3 (NAFLD) &1/ 255 S 1 JH- 2144k (il , 1 6 22 05 9)
R 5455 A PR R PR A S S A loos w5 U5 IR 224 (114, 12ROV EY) R PR/
FEFERTRN B o VR 28 5 SKBUES A4, Blan, AR (14, LASTK GHO'CHEB I fi 5
JEHIR (laser-assisted in situ keratomileusis)) « FAIRFSAEAN/ N UIFRA) 3 B4R
R EHEA S5 5E (Duputren disease) « SRR 41l - Bl 2 9% (cutaneous
sceroderma) JRIRIZHRE (BN, B 05 75 FRUEARSS 1) 5 FHABLFAE BN , 1 an 45 o9 Al
Bz A w40 / 2P AL B BE LT AEAL L I FEARZE  ShITK ol AERE AL, « Sk AEAY 5 B P 2 i
I3 NS VIR AN 105 R FE 2 we B RS HE R (140, PHEEPEAN S ) « FE N
NORE ST LI 18 £ S E AN VRO ~ SR 4E LI ~ TR 51 45 4 4 4 AR 2 e A
(Peyronie’s disease) o

[0128]  ASCHEEfE | — s so A I ThRRIM 7 7%, Wik 5 ik G m A 5 2 52l 5 it
FGTT AR ASCA T A (BN, R 1ak 20 S ek 255 F T e i 4k v
FIHD) S AAS R LR 25 2H S o A8 — 20500 )5 S8, 2l B Css W o ;B T 24k
oA — B85 7 S ARSI I &1 (B, 1 sk 2t S el 1 2527 bl 3521y
EREAF ) S ANASCRT R B 25 S 16T Sl B IR A £ 4E A o £ — 28
ST S ARSI S (910, AR 1 s R i e S el B 2527 1 RSz i Eh sl il
V) B ANASC TR B 25 S TR Ty 32 & TR - B TR T MR 48

[0129]  {F 2850 ) S, ARSCA TS (BN, A1tk S el B 2% 1 ml e
I ERBIE T S ASC TR 25 A S T TR Ty 3235 1 sk 18 R 5 o [R] Joa M il
P , WIEVE 25905 500 VRN /BRSO AR CR R N ZE I (457199 <1
ORI 2) I A (0 R g5 DA R At it i B URAE « BHAS DO AT Y 2 s k2
B IR st (BN, 18-S 25 0E S5 P ERAUAE « ph 2R 4B RO & AR A
GG ISP ) o
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[0130] LBy 2, ASCA TS (B, SR 1k SR 21 Sl L 2527 bl 4
SR BRI B A ST R 5 A S Y R TR Y & o S8 HEHE R A2
IS AR AEL, AOTRSAE IR 1R A ZE VRGNS R

[0131] LBy ZErh , ASCA TS (B, R 1k SR 2 S el L 252 bl 4
ZIER RS B ANASCRT R 5 S TR T S B I R R AT e, B ik
B R 955 LB AR 4 e AR 2

[0132] LBy ZErh , ASCA T S (B, SR 1k SR 21 S el L 252 bl
SR BRI BAnA ST AR 25 A S W TR TT s Ot E BN 1A T L
(IR AEAC BN, BbE/ 25005 10 (ML ZTUE ) IPORS PRI o s 1T 6 (R 46
i N 2895 75 VHOV) FAEIPRSPEH5 (NAFLD \NASH) DL R AR PRI 1 2 S B e iais .
[0133] LBy ZErh , ASCA TS (B, SR 1k SR 21 S el L 2527 bl 4
SR BRI ) B AT AR 5 A S TR s7 sl & i B R4k (lan, B
INE AL RN/ INERBEA L) o

[0134]  QASCHTER B0 SR hG o fiE [ dE— 25 - S FE S OB AR AL AR TE B O
JESO I 8 VIR ZH 2T B8 PR ik 78 L COPD (P FH FEVEITEEH)  Iish ik s £
HEAL IS 2E R BT AL AR 28 B 21 4 5 35 4 b IR i A S0 &
FEAM A AEAN I S AR 4ELE

[0135] LBy ZE i, ASCA TS (B, SR 1k SR 2 Sl L 2527 bl 4
S ER B IA ) s an A S TR 29 45 0 v T I6 T COVID - 19/ — ik 25 FhoiE
N

[0136] LBy ZErh , ASCA TS (B, SR 1k SR 2 Sl L 2527 bl 4
IR BRI ) sk A AT R 25 A S m] TR T 2 HERH ZE 14 il (COPD) .
[0137] LBy ZErh , ASCA TS (B, SR 1k SR 21 S el L 2527 bl 4
IR SIA T ) S AT R 25 40 S v T T IR T AR R

[0138] 1Ly ZErh , ASCA TS (B, SR 1k SR 2 Sl L 2527 bl 4
IR SIAFIA) s AnASC AT R AL 25 A0 S ] 67T 2 AR .

[0139]  fE—EEsji s b B ASCA I &9 (B, Z= ek L2t S el 2 2527 ]
B2 AR SR s A A SR 29 A S5 R TIRTT AR 4 e i —Fhek 2 i At
2yl T R A B s A A A s FAA R A B s Al AL a1 2 A A
— BB Ty SR, iR — Pl 22 b 2790 G B2 Jo 2K [ L S5 4 i 751 B A BRI AN
BREH

[0140] LBy ZErh , ASCA TS (BN, AR 1k SR 2 S el L 2527 bl
ZIER RSP BAnASCAT R R 5 S TR TY S B 1 R s 2 Biks o it 2
B JHR o 2 B B A {E AL, T B TR PR HRA B 1 ke 78 MR R, o I 2 2 98 KR Bt eI P
P (collagenoses) EREH IR ER SR TR AZ (psoriatic lesion) <48 Hefilih: i
RWIE SIS T D A5 A R A VRO ROIR 2 ) IR P9I b s AR A -
PIFAZEAAIE (Sjogren-Larsso syndrome) ok MdE o £—LE8 50 /7 S H , A AT L G
(an, FR1s R S 2527 e sk slds e ) HHiaYT ARG e .
[0141] LBy ZErh , ASCA TS (BN, R 1k SR 2 Sl L 2527 bl
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SR SIAFI ) 6Ty sk B 52 a8 B AE o BN, ASCATHI S (D, K1k
P B R 25 b AT s i R s A ) TR Ty sl iR 2 1 AR 1/ e e
5o

[0142] 584/ S BE BRSO EO FE AR « S IR P DT 4 L I 28 RAIVERZI 2 4 H
I A W s S VR JUL PPN « 1o B S 28 (BB 2 < TR DS IDE 28 A BZ 95 2 [R] Afe4Ac
MR (R VERE T AN DL R 4R AN AL 20 FEAR A HE e AP UE 0 2L BE
IR R TR LR AL B A 255 1E (Sjogren’s syndrome) HIAR
JR 2 (BN, B ASEG FHARR 2 A0 3 B o e Ve FARIR ) EERENLIC /13 B 5 S Re R s e 221
1ML~ 25 A MEREAY, S R A BRI AT 4 S I A I IR 3 TR AR A A8 R 1 25 58 R
PR % .

[0143]  fF 20505 77 v, ASCA TGS (B, SR s it S Pl 25 b nl 4%
I ERBIR D) B SCATR  25 W e S TR Ty Sl B o £ — S 50T
S B S PRI BB MBI A — B S T S PO e P MERT -

[0144]  FF 20505 77 S, ASCA TS (B, SR s it S Pl 25 b ml 4%
W ER IR D) BANA SRR B 25 A S TR 7 AU - - 4ED VR s A i
IR AE L Bl L) £ 4ERIR 2RI AL« SR 4R 2 R 2R 4 221 ELAMR I , T S5-3K
P o

[0145]  fF 20505 77 S8, ASCA TR S (B, SR s it S Pl 25 b ml 4%
XIER AT Bk A SRR 25 A S W IR T i « AE— B0 50 5 56 vh , AL
NP (Bildn, K1 skt ek B 252 b aTRe sz Sk slim i) s an A Schrse
PR 25 S -1 7 X T A A R P HE G A 0 o A — LS Ty S, AN
TR S (N, F1 sk R 2 S ek B 2527 1 AT Hes2 R sl i ) sl A e dit
(12584 &) T T0L BT 2D JF g 4 i (R B4 e (R AR 22 AN 2 L B i [R] B2 978 (Yamada,
Cancer Sci.,2008,99(8),1603-1610) ki HE R R 57 I PEPOR « By A2 ) (Boucharaba
A,J Clin.Invest.,2004,114(12) ,1714-1725;Boucharaba® A\ ,Proc.Natl.Acad.Sci.,
2006, 103 (25) 9643-9648) o AR 1 —MGT T S I 12, Wk Iy ik (o Ak 1) 2
A TE TGS AR IIASCA TR &P (N, 1SR S ek 252 Bl e i)
ERETE D) B UIASCATR BEI 2 AL S W) o AE— 28 S T 2 SRR T T —20
BT 128 9807 70, FoHp Bk 88 3R 7 AL bl

[0146] QAT T, ARGE “Seshe” s FE A T AASZ iy AABEROT FAT— 281500 e
2 (B0 M 5 2B K E R R B RN A0 T R 8o A AR AR50
BB SRS s e 12 o~ FLR - PRI O UE B T OAREE 22 GRREE ) B L L AR
o HAth N o i B (FARER ST AIBR « BE I CR 8 200 sl AL JRC n i des) 1 IR EE) Bk 1 i Iheg
(A ) -

(01471 JeefiE ) 53 AN R P A5~ B0 30 2 Ve ok ES 4 ik 1 oo « 2RSS AR s 1B
T BRBZ IS LT s R R TP AR A R iR A /R SUN R BRI e L IR
Jet B DTS PR OB DR MM 21 A A 2R A fdeg) T IR JBRg I e < s s Jeg 7L
JORIEE SR IR AR SRR LR 0 S PR L A L 0 P S AN L B
Wadia ~ &5 B s « FOUR SRR R IR T 4R bk B2 988 BRI P2 )R8 (embryonal tumor) - PN
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Ji == A T AR == RO L B i IO SCER R K I MR (ewing sarcoma family of
tumor) HE I LA RE LA iSRE A AR E B i (gastric/stomach cancer) « 1718 2S5 i
Ji8 (gastrointestinal carcinoid tumor) . '§ A71E [F]J5T9g (GIST) & Rt (7] B 40 R0 088 « AE 5
YNNI AR BT « B AU 1 s~ SK 800 A OFF) i B2 A7 bRk R VRS IR PN
R B AN (PN 43 A INR) TR P8 PRI B e BASS ST m f £ 240 i 94 A e
St~ 09 S VE BRPRES A6 095 , SV VR 28 1 T P R E i 1 s P2 P A i e
H 11155 ~ B 400 A 05 e B/ NR i i des « /N i il des « AR SRR bk B 988 12 JER T4 bk 2
B ETEME R IEE AT SRR R VRIRE BRE A MAE (Waldenstrom
macroglobulinemia) HELFAHIEEE BE I R B 20088 | ] B2 983 L 195 (mouth cancer) &
VEBE AN 05 B8 A 08 « 22 AP B 69 SR P 2 B i dRE A AT bk EL I
A/ Nam e FESE (oral cancer) « IR VB RURE B MR 224 24N 10988 O s« I
Bz P BN B g | O S A B 4 R L DN SRR VS BE T (ovarian low malignant
potential tumor) BRI FLRIRANA  HHR 55 g « BH 00 s oo (A SRR S TURE P
SRR IOIR AN b A 2 SN 2 IHVRE T (A8 - 3% A g / 22 kMR e R R s e
IR U MR R A P2 AR Gk IR S i A s« BV B A it () S A0 B B4 e
IESUYLPATRE P JUR s  RIES U SCER RIRE S I MRS  RIES R8P AR (kaposi) WFEFLHLZE G
{IE (Sezary syndrome) ¢S /N0 il s « /N1 < B2 PR R L R A i s 5
(stomach/gastric cancer) g b I AATHEE NIRRT MR IR « S2 AL Mg iR
AR R R R B 1B YR A e AN S ARG I BRER 1 IURE AT B
RN -

[0148]  /F—BE5THE 5 SErb , ASCER ML T — Gy 323 i R s 1 5 1, Pirak T ik
B IR 7 A3 SR I WA TR AL AT A (BN, R 1k g2 b & el i
25 b TR R BRI D) o AE— BRSNS ASCA TR S (B, R 1k 32211
Ak 255 b al ez ik sk s Ak ) AT 19T S22l B IR AR e « B As ol
FE o BN, RSN TR S (lan, Fel s R 2ot S ek 2527 1 a8z 1k slis sl e )
RIPAIRTT 2l [y (U2, 18 PR .

(01491 QASCHT T, ARIE WP ARGl s Fras il SFPI (s B (A S MR e PR
B VRUE  SCUE I ARSSHIL (B, BRI TR ) FIRRER) [R50 o PFIR 28 Geedin 1 A PR Al
PEAG - E FEEEN « ol A IPPIR 508 2 A AE R 0 (ONAIME) 12 R e (DY ERTIR) 1B
VY EEE S A P e W PRI 1 [ g 1t 0 S O T IS e D AR A e 2 o
BB R G A A R Bl (isocapnic hyperventilation) JLEE & /FEIG B
N R AEWE Ry RS S VR g S IO PR i L 2R [E B AR U s (steroid-resistant
asthma) Z= I PERERG 2= PR MR 58 L AR PR B S AR B PR RH ZEVE TSR (4518
PE S 9 sl AU I 2l bk v s  TR) TR il 20 2 A 0 / 5 Al 28 e AN ME 2R 210 L A
) o

[0150]  GrASCRT AR IS “BERs” & FERFIEAE TS AR B PR (PN PRI  SINERI PR B 5 e
T BB A Bl A B BOER) T B A A S Bl R AR AR AT Bl B A5« KB R T LA
— kAT AR IA R

[0151] At P8R k1 -0 7 sl s s2 i35 @ Ve BH ZE M e 11 7 1 Finik 5 1
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I TR A SO A AIASCIT R R ACSCA T RO 54 (4R, SR s e i e S el H
2577 PR R Rh B ) o 18 FHZEVE D (0 B A0 AR H AR T8 3 U R Bk
St Btk s s TR STV 2T RN/ Bl RAE LA S AL AE( L
[0152]  fE—S85 )7 S  ASCA TS Y (B0, AR T BRI Sl L 255 b n] 4%
SZEREIATICY) FHTRT7 S 32 s A AR Bt AACSOT R TE “phee R 4
BT 2 TR N AT BE BN A P2 R e S5 A BRI REHINE , AR ELANPR T Bl 7 i K
o TR BRI X 28 A VR AR A A B0 Bl O B TR Bl O e A LA
JiE (AT ARITIRERE AR BE B 451077 5 LA S AP e 205 T O BeehGs CApaR A T VEAETR] 4
PIRAA LT
[0153] 85ty S rh , ASCHR Bt 1 HI T8 7 e P S i 3 O CNS R A ) 125 - CNSPE
B ARBR AV~ E0 458 25 A AL 0B 00098 ~ ] 218 TR  Hh DX it i, R0 PR e I
AJE INFNEDRERERT « K Im I PR 2L / PR MR B A 0 o KA K 461405 o
[0154]  RSCIASRAE 1R ST BRI, 36l 1Y L S PRIR AT 125 o« AR SCRT FH A “0
EPIW ST U R AL B OB, AR AR T DR (arrhy thmia) (05
PEEOO = VERPIE) 5 SRR M LA UE 5 D8 5 DIIE T A (cardiac rhythm
disturbance) s CMJUBRIAL; CoJUREZE s CJIEB IS SR 5 1A 28« PP X Bk st B 2L 01
SNEIBAFEVE BRI 5 i+ Ul Bl At s ke 21 R PRyt F PR 105 5 PR o R AR L TR
SO O PR 5 s I SRR COIRES U 3008 « IR S 3 5 AR 5 IR AL (Bt S5 Rk
T SRR 5 I S RAE S JRIBR T2 — e B s LU Phae A 4o 1, A ff
T T S i s e Sk P e FL TR BOE CULBR L CJIURESE « = SR  if
B FORIR AR T3 1%  Firid 7 i A e e 7 A U A AT RO B (B, A1 a2y
AW 207 E TR R ER IR D) -
[0185] ¥ —BB5jis Jy S, ASCHR B 1 T 080D LB R/l PN 2 3= R e T PR OB
AT 15, B 5 5 AR 1) e i Sk & e VA 7 A R A AT I &)
(Bilan, RS2 WL 2577 b2 R BRI ED) -
[0156] At HR Ot 7T S sl i A A (1 5 7k Wk 7 i gt PR v A
O HIASCA TS (D1, R R S 2577 T s i SR sl Al (e )
B ASCEME T TP AR Sz i e BP0 521 a5 %, Firadk 7 125 3 fte
BT A BRI ASCATT IO E Y (a0, A1 sk 200 S sl H 2577 b TSz (1 R slira 1)
L -

A SR AR
[0157] AR Al VA WA S e
[o158] 4 HIfEZGMIN , ACSCATFHOML B (B1n, SR B2 B 255 b T2 i
R (R H 257 F T AR 2 b sl ) nT AL & fe Ui H] o
IXEELH S RE LA 2 U BT R T 3 e, 5 L AT DA 5 R pe e H , i R T 2
A B R AIR T T I A B4 BHRTT A SAHIR T DK it T AU ST (03803 ¢ 3R B IR
FISRDRE ., EO45 e PN S B R B 10388 125) TS (48, ai it DR N BN SR ke <L %5 41, A
WA s S N E ) S Uk 8 Sh o HRE T AT LB FEBC I - f K — R i R
K (BID) Jite I I o iz 5 it FH A A Dk PN BRI B2 S RIS PN LN Bl S sl it 5 2
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JTLPN , B PN 5 2 PN TiE T » 10 T8 AN P T DA B B A 7 v Xl 3 mT DA e et
PSSR AT F I 29 45 W A il o T DA A4 S N 70 KRy S e 790 P R
B 88 710 AR ) M5 S 1) S AR A M BRI 25 AR PR R BT A R R Jo b P R o
BRI T DA T 2 koA B2 o

[0159]  ASGATRME T 2545, B 25450 S A VR TE YE A AR S A TR &
Wk B 257 b T2 I Eh sy e (B, 21 sl R 2t S el H 252 b T 32 iy #h sk
WFD) 55—k 2 R 2 b e IE A G B & 910, i FHASCA TR &
Wk B 2577 b T2 R Eh sl e (B, 21 sl R 2t S el H 252 b il 32 i #h sk
L) 25 (R 25 51 o A — 20 S 7 26 vh , 20 5 Wi T T JR it o AE & A SR
LRGP, RS 1 iy SRTEFITE S, ISR ol B e XA AU Y, iy
WEA P AE NG (sachet) VAREHAL A #RIOTE A U ERB AN, & 1]
DB A - A SRARRRL, BTk 5e M i 1 a0 I T Rk sl A o IRk, 459
RIDAAE T 17 AU SR B /NG L 70 P 791 T8 A 91 L) R R VU35 (P
MEMASAE AR ) O A I PAE YR S B R T R 210 %) OB AR
P KT TC R SRR A ARG o AE — 2R 3007 S, 2 S i il 1= 1
JRJite FH o £E—28 50 75 S, A5 W T4 IR BE /i) o o A6 —BE S0 5 S v, 25 e )
B e

[0160] A2t T ESHASCATT I S Yal L 25 1 a2 i R alas i i (41
W, T2 Sk L 252 T e 2 R Eh s Al e ) 5 255 b a8z e 1 25
WG A ASCA T S ek 22 T e sk slars Al e (i, R 1k 3218
EWE 257 b AT R sl ) A s M s T 25 2R &P vl DA AR o R 2
MR BLE AR A SCA T S el H 22 b T ez i sh sl i (9 an, 1 sk by
AWk 255 B Al LBz R BRI e ) 5 2o Rk S TR 6 R il 2% o LA AT LR ]
V2 B, B TRy R &1 (9an, IR B AN oA —S8500 75 & 50
ERENEYEERE Sy

[0161] Sl 2527 b2 I HAGE AU AR o X BB 24527 | A a2 I Bl ARk 1) — 28
HEA AT DA i the American Pharmaceutical Association and the Pharmaceutical
Society of Great BritaintHJik[JThe Handbook of Pharmaceutical Excipientsiifk
EI

[0162] P 25l S i o L C R e KB R, @iPharmaceutical Dosage
Forms:Tablets, 28 Jik, #1Tk, 26 1- 345, HLieberman®E A 4##E ; Pharmaceutical Dosage
Forms:Parenteral Medications, 28 1-24, HAvi s A 4#E ; fllPharmaceutical Dosage
Forms:Disperse Systems,251-2%5%, HLieberman®s A 4#4E ; fAMarcel Dekker,Inc. ik,
[0163] 245 I Al 32 BUMEIE A S T AH AP T2 1 2 3]s SE A0 B0 s ISR R 5 BRI 5
FU 25k A 9 (SEDDS) |, Uiid-a- 2L Bl 58 £ - BF 100085 FARRTE ; LA 25571 80l I 2 1
WS, dnTween RIS VDU (poloxamer) Bl Hh 2SS S eb A FL 44 s T 45 11, a0 A I
IR 5 SR, AR R tris H SRR LI BYER LU 2SR B s Yo ATAEL P MR BT 1) iy H- b i
T K SR o AR T, AR FRS A 1 BETR A N B TR S UL B s RS A
PORE ; = RERREE ; IR SRS E I s J5 T2 AE R M 3R O s s R AR A A R R
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PRI 3 I 5 58 O - R IR IR B 2R W5 DA M- NIE  BIRIPRS (Wa- BRRPRS B - BRRIPRS A1
v - IRRIPRD) s B R AT A R B L EAIIRG (B 4% 2- M3 - P 5L - - TARITRY) Bk
FA S g AT A= Wt v A 3G an A ST B2 A S P stk o i LA 25 3 410,005 %
100 % Y NI SO B BRI A S5 A0 HLE SRS 0 FH JC s A s ) 77 B sl 2 5
Yo P R A AT LS 0.001 % - 100 % AF— 507 5710 1% -95 % A1 73— 50t
J7 R T5% -85 % AF T — 920 )5 5 W20 % - 80 % [ A SCER AL b 2 Sk o Sl 28 1 25512 1)
SEBR T AR GUBBERN GLERA SCR T RE 1R s B140, 2 DlRemington: The Science and
Practice of Pharmacy,f22)k (Pharmaceutical Press,London,UK.2012) ,

[0164]  fF 2050 /7 &b, ASCA T S El B 2527 T alfesz i shala stk (ilan,
Tl A2 A E B 2527 1 ATz S sks s ) sl AT SR (I iy 294 5y ml DA
A AT T2 e s 2 e A s SR A2 3 o AT e I i i 2 R AN IR T 48
B R BN S SN AU N S PN RN L TR BT TS PN S B PN S T S Y i
Pt P AR ZIIK N BN S A T AN BRI RN VB N B N R
ENZINNSE=EN N - NS SN S N NN R N SN S < v S e
JEEPN SEALIN VBN VBTN BN B S U P RPN S (I, B PN) 5 IR B E A
G R ERIEL B (RN) B2 R N RGBS VONT B B BRI B U R PR
PRAGANIHAE o £F 28506 5 S8, Ui k2 0l B 4h (lan, & )

[0165]  fF—2L5005 )7 S, QAT IR AL A AT I i (BlansR 1 sl R 2t &5
o 2G5 b AT IO SR sl Is ) sl 25 Al & v ARSI T T B AN, 91 dnpte i
T 22 SR S BE P PN ik A W JULPN S R B sl IR PN s 7 5 o 814, L 2R EH S5
RTDAIES RIS 790 A D i A s i el TR A 79 o T DA &8 & T AT S 2 RS I A e
il IR eI B A [ ATE 2 I BRI T AFLAL « S T AR TF SO, b2 i) S R ol 25
KR ARGURE AN F1E I o 7F — 2500507 S, (R AT B AN FH - Bl , e 2556
H AL AR R S RE e S R O R SR A BOR

[0166]  fF—2E500E )7 S, il 5 TS I 2o AR TC R /KA TR o0 Bl s (05 2 R
I AR AR P R A EC S 5 PAST T I I 88 0 B P S PR sk o3 SR M TG Rk R o £
— BB T R, BT JE AU TC IR I I HAA R AT By i S TR B L 2 Ak « £
— BB T e, Fr e A LS g A A5 T RO ARE T B AT e Y (g
PRANELIRD 75 A EFHRITS O N PR AT

[0167]  {F—285055 )5 ZE b, ARt AT DU I 9 5l HOn ot , i i 790 koo Bon e & 1
WK CBE 2ol (B, Hdh P R AR R SR 25 S HAA R S Y A KA -
AE—2E 57 e, A anai o o AR B BEAR) | 28 o BRI IR O i AR Ay 22
R FE, DA R o (5 2 i 7, AT DAAERES 2 0 sl o £F— 2850 75 € vh, B 1R A=
(E AT DA et £ BT 4m s AET s 2 7] (B an , 300 FHERRE 0 T B 2R L 2R i
MR 5F) Sk B o A5 — 250007 S, WARSERE, Aok Ul . A8 — 28500 ) S, i
W AE SR FHRE RIS 2575 (B, S IRRR sR AN ) | AT PARER Al 5 40 511
Ao

[0168]  fF L85 /7 S H, JOIR AT AR il AT AT S (B, 1k k2
Gk 255 1 AT sz (N Eh s ) R IR T2 N B AT DA R AIASTE & M A a4y

33



N 118339149 A W OB P 32/73 7

I8 YA SR A T RS R R A28 1 o A — SR S0 5 v, A B s A b 5 2
B KPR T BN TR Y, AR A W848 Atk SO BUrsk A B34
AL Al o3 IR FT RS A A 43 o A5 — B8 S5 8, JCIRIRY AR T2 e I P S AR - A
— BB ST S e T T S TR R T REOR i e i e R o R AR A
TRy TN _EATAT 53 B2 oy TR R o
[0169]  fr 205y S AR RIS FUET N ek B A A M B B AL S vh ml il ]
2R b AT IR B AR E AR T DA R A E— A 2 A AT ] e H s & R
G U5 CAEMERE ) PEG (UIPEGHRRES) « H i & HACEE I B R AU 1A b
W KB RINE O iR SR O REIENRER R A AR K EE R A
WIORS B G0 L BB R FI R vanoxid  SBN. & HURSIH &5 RAR L
RE R PR LR PR  FH 6 S8 350K FHRR B0 PR B S R R B . — e R R
T (carbopol) HHBEESHER HHR P | 58 £ I it Al s 22 1k IR B 2 S IBE 25 BRI (cocoyl
caprylocaprate) SN P 5 TRAARCAT I 2 TS R RS - (i A R U8k A bR ) L R
PR < e IV it e S8 A g AR O PR R AL R B (MSM) W FLIR « H 2R AR 2% (I
AEA: ZAFIE) TSR
[0170]  fF—205iE )y S b, 445 Al DLs b KA SC A TR &9 (BN, 1k R 2ife &5
o 255 BT IR S sva ) sl A S TR 25 40 5 5 G I JC R B U
FEk AR Rl ] g R R SR TR A RS, BTk o S e sk A (m] mp
BB TR ) AERBRE R A A AR N ST LN B T R IR
OSSP A —20 50 7 2, T Bl I A5 2RI .
[0171]  f—Le5T )y 2, WA BEIASCA T S (B, Lk R 2 &4
ok H 2527 bRl M Eh sl i ) sl = 20 44 Wt e il e o 1 Ikt TP 7 =X (431
an, EAR SR frissis 2 M B ukGT1E »
[0172] - —E57E )5 6, T 0 Iote R [ A 79 28 i s 4 = 79 AL91 S SRR Uk,
I o AE—LEE ST T ZE R REASCA T S el 2527 T e ISR sk i A e (B, %1
BRI E Wk L 25 b e 2 W Eh s A e ) 5 — Mk 2 252 1 n] 32 [T 7
WFTIGFR AN e R — A5 A1/ 5k DL N TR &« a) SE 50 A sl 8 5 551, A by LR S FRER A %
Wi H B ANRERR 5 b) RS 7, AR FHEL AT 2 2 iR 26 DRI SR S I M I e IR
BRI AR 5 ) PRI, Q0 H s &) JAAER, an3at g BRTRES « AR Bk REBER: TR |
SEUCTERG SR ANERIR AN ; €) TR VRFH I 771, 2ty s ©) WIS et 71, iR fb & s ©) TR 51, 491
QG A RS AT ISR H TR 5 h) PRBA 57D, anmnted ANBZ I A 5 DA K D) T3 570, andis A g
FRAS I ISRREE B & % « AR IRR B M TR A - B, AR T4« 79 B AL 1S
U FIE AT DLE B 2R ] o A5 — B8 S5 S, S A AR S A T AR 5 7
FHF5 FH A Ub sl b DA M 5 - 2R C B S I 79 P A R I 78 A i FRe e v
[0173] L5005 5 2, 294 SRR T anohu s sl 750 s A 2R R e X, O LA
I, Brk AP ] DLE A 5 AASCIT R R ASC AT e &9 (B, 21 sk 2t Sk
F255 b TRz sk sk s e ) — S AR, QU S R R 5 55 5 TR 771, At
NERRER S s DA KCRE 577, 4niehs ~ TR AR « 58 S e s ot i B I 27 4 35 A e R AT AE
T AL RS T SR R E N 5 — BRI AR O BGF]  BRIE kR (marume) 7 7 ok 7 &
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I BIA0 , AERRER L PR AP0 PEG T8 b k1 24 88— H IR ) f 587 4 (W ficak2f
R ELURAE) W o A — 2050 7 R IR TS T WA R —Fhak 2 it S 259
HE W NE A PR 15 B A28 s pildn, B & 251 ok i e 4 (Bl icderh
R FD ;s 2R Z =P (gel caps) &5 o fF 2050 )7 5, I8 B T8 T i ARl AE
BB R

[0174]  fF 2050 7 S8 rh, FAth AR b ATz A S5 o] DA 2 il FLAK 7 20 ek
AR B AT T 9 1l A P A sl B 3 JE 7 o A5G, 5 1973 6 71 AT HL A4 451
IR P MR -

[0175]  fF 2050 7 v B ALE T T H— A S A BB B A0, iX BB 2 &
YT DAl i R AR R R BRI B o AE — 28 558 5 SEH 6 1 A IR A 2R 571
A7) MRt , ANFE SR B B, S 258 /[ 5 /b T 2E (United States Pharmacopeia/
National Formulary,USP/NF) bRt R DL 0511

[0176]  fF 20505 /7 S, WA R L AT AT F A S (B, 1 a2 59
sl HL 2527 b TS i R AR ) sl 25 A S TR R o AF — 2B STy
o IRES A S AT A FE AR T LA N — Rk Z2 50 kRS (viscogen) (20, 72 HH &
2R Z  H I IR SIS e L 3R G RS 5 R A (B, & Jeve (pluronic) (ZimBett
W) ERRIRS) B8 (D, KL (benzalkonium chloride) \ETDA.SofZia (HJIER N
g BB AN S L 5F sAlcon Laboratories,Inc.) JPurite FaE@ LA A E 5W;
Allergan,Inc.)) .

[0177]  fF 205005 7 S, WA R L AT AT F A S (B, R 1 sk k2 59
sl H 25 b AT Rz i R sl A ) kL 2 2H S P B A P 1 B R OR R S ST T
(BN, 2B ska ) o A28 500 ) S, SN AL AW T AR RE T AL TS o A2 — SR 50T )
S BT S U BT IR sl A T AR P [ AR R o A — SR ST S, S A T
eI P AR LT MR SR RSB Al Y AR LA, o e K B Ik I B K 1 54, FL 2
[T AR PR PR, I L2 AR FLAC A KAH 5140, AR, A I AR LE “PER” 4,
A TR AT T 0 R el B R A B 5 R AR I TR, AEKAH I AR 10 o e 1o T
JFHA0 S PRI o AF— 28 50 7 S rp, FLAT RS R A FLA A R R R HE
BH S Bl PR R TS PR 7 o A — 2850 5 S8R, (G A AR S BN BEAE , e BRI 1
PERSUE S OB HAS B .

[0178] AT RTRSLHE S S, WA R AL 25040 ST LA & DA R Fh ) —Fek;
Z I TR AR S E A A T B2 28 (D, L-FLRR - - £ 7R [PLGAT Bk
ST RN ARKURT TR , DA MR Z FUIBIR 53 B8R TR PR

[0179]  fF 2050 /7 &b, ASCA TS (B, SR s it Sl 25 b ml 4%
SR SIAFI ) (F R R T 2 A Z R AE Y, TR N 2= AR AR T 32 1 28
AU VAR AR PRI R A, S R A RE (R AR T T R LA S A S el
255 b AT N B B S TS 1 o A — 28 56 5 S8 vp, R e I L i >4 771 v ] A
WAL PR AP AU BOR A BIAE - AF—28 50067 Z€rh, 58 H A AT DA B2 0 HAE— 3
RNAZ Ay sl A Bh iR e Sk 11 7 Ui H -

[0180]  fF 85 J7 S v AT AT A1 (B, SR s Rt Sl 25 ]
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PR B ) A0 0128 251000mg 1771 7t FH o 140, 290 1 5 2)30mg s )10 % 4
80mg.ZJ0.5F 2)15mg . 2)50mg £ 2J200mg + ZJ100mg £ 2J300mg « 2200 % 2J400mg « 2)300mg &=
21500mg  2J400mg £ 2)600mg « 2)500mg = 2J800mg « 2)600mg & 2)900mg . 5k Z)700mg £ %)
1000mg . /-—2L 5 JiE 5 56, A e IR T A 380 -
[0181] - —LusTji )y Z b R AR AT AT &9 (B, Fe1 sk 22 v &
Wk B 2577 b Hes Eh s A ) LAan B R - 290 0002mg /Kg 52 2)100mg /Kg (141
,290.0002mg/Kg &= 250mg/Kg ; 210.0002mg/Kg &= 2)25mg/Kg ; 210 .0002mg/Kg &= 2)10mg /
Kg;2J0.0002mg/Kg 2 215mg/Kg ; 2J0.0002mg/Kg = 2 1mg/Kg ; 2J0.0002mg/Kg &= 2J0 . 5mg/Kg;
230.0002mg/Kg £ 20 . Img/Kg; 2J0.001mg/Kg £ 2J50mg/Kg; 2J0.001mg/Kg £ %)25mg/Kg ; 2
0.00Img/KgFE 2)10mg/Kg;2J0.001mg/Kg £ 2)5mg/Kg; 2J0.001mg/KgE 24 1mg/Kg; 4]
0.001mg/KgZ&E#J0.5mg/Kg;2J0.001mg/Kg &= 2J0. 1mg/Kg;2J0.01mg/Kg % 2)50mg/Kg; %]
0.01mg/KgE2)25mg/Kg;2J0.01mg/Kg £ %)10mg/Kg; 2J0.01mg/Kg E %)5mg/Kg; 2J0.01mg/Kg
F£2)1mg/Kg;2J0.01mg/Kg &= 2J0.5mg/Kg;2J0.01mg/Kg £ 2J0. Img/Kg;2J0. Img/KgE %]
50mg/Kg;2J0. Img/Kg £ 2)25mg/Kg; 2J0. Img/Kg £ 2)10mg/Kg; 20 . 1mg/Kg & %)5mg/Kg ; 2]
0.1mg/Kg##)1mg/Kg;£J0. Img/Kg ££)0. 5mg/Kg) o (£ —LO5Jj6 /7 2 K ANASOr 2 AL
ARSI S (Ban, 1k 2o S ak 255 1 52 1 sh sl Al ) LA
100mg/Kel P77 & e FH o
[0182]  fF B85 /7 v, ASCA TR A1 (B, SR s it S Pl 25 b ml 4%
IER BRI ) I mTR ) & mT AR AR H A (B0, VR0 SR R s E N A el 2
oy ) B AEEE H 3L I (B4R, RERE— I AN O VA = VA — IR B RS R R N
— IR H—) Tt
[0183]  fF B850 /7 S, WA R L AT AT S (B, R 1 sl 2 5
o HL 25 AT Ee SR s ) B I AL B TR V2R V3R VAR VB RV6 R VTRV 8RS
IR IR IIRVI2KR VI3 14 3 4 S 5 6 5 7 8 FE 9 1O L 11 5 125 . 44>
A 64 AT A8 19 104 A 1A 124 Tl RN ] o £ — 28 506 )7
e 45 i I TR B 1R V2K 3R AR SR 6K TR B8R IRIOKR TR 12K 13
FALTAT 3T A 5 6 TR 89S Lo 11 L1255 4 A5 H 6 A 74 H.8
A HV9N H10 H 1A AL 12 Hel BRI TR] o A28 505 7 S A AT &4
(B, SR 1 ek R 2 A el = 25 1 AT s2 i Sh sl s e ) T P33 — B [a], [l
JE s A 1 B ASCA T S Wl 22 1 AT Resz (N Eh sl i (9lan, 1 sk k2 mfe
EECR 255 1 AT I R s ) (R BRI TR B o AF — B8 S0 7 S8 Hp AT A T
e Blan, sk R 2p b Sk 257 b TRz 1 #h sl S e i) e TR 2 25— TR
B, DARAE 55— TR B TR 58 I TR, FR o/ 58 I TR] B4 1t T Bt I A2 T 0 e ]
ARSI S sl B 2527 b TS i R alad A i (an, R 1 sk R 2 b il 25
J:Tﬁrxlél/}i]\ji/%ﬁ'mﬁ%) 28 —IN TR Bz, I HL R e e A8 58 — N [R] B e R SR PUINF [R] B, 72T
SV TR B2 A58 1Tt o U a0, e AT A T e & (1, 261 sl k2 S sk 25
Lﬁﬁ—%ﬁﬁ’\]ﬁﬁ?ﬁffﬂ V) TR TR) S I i 45 L Tt P PRI TR ESe e A e sl oA A RN TR s P
H A AT S B I TR B LR V2RV 3RVAR VB RV6R VTRV 8RV9IK V10K 11
RAL2RAIBR VTR 3 VA 5 6 5 7 < 85 9 JH L TO R L1 JE L 12 J5 .44 H W54~ H 64>
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AT H8 A9 A 10 H 114 H 12 Al K A] o A2 575675 56, 452 1 F it
I TR B A LR 2 R V3RV AR DRV T R8I0 1T 12K 13Kk 14K .3 .4
J 2565 7R 89 L 10 FE 11 V1208 <4 H 54 .64 HL 74 .84 H.94 HL 10
A AUIAS A 124 A K]
[0184] 1Ly ZErh REASCA T S (B, 1 sk R Sl 255 ]
Fe s R s ) DI P 321058, R —ak 2k (B, B R— IR VR R IR VRER
ZIRVEERPUR B B H AR o
[0185] {1 LB )y ZErh R ASCA T & (B, 1 sk R Sl 255 ]
Fe 2 R SR ) 10 s B AN e 326l 5E, R — sk 2k (B, 184, ok
— IR RPRIR R =R EER PR B PR H D -
[0186] {1 —LLsTjE )y ZErh  REASCA T & (B, R 1 sk R Sl 255 ]
Fe2 R s M) B s i B AN o e 525

EMIE K
[0187] AT SORBIE A vl DA PG AN A I 3l FH 5 R AR Fr INZS 25 3R AS IS ik
il KRR BRIAE AW, 5 WA 2 M T 2250 (B, SOR i BE IR SN ) B 2R
Lb AT 05 RSO0 N, R mT DA P T 245 o dnc B SO 254 P AR I TR SR 4
RN AH SR I 2S5 F] DL AT B R il R e
[0188] AN, Qb T AR E AN G110 5 K G 281, H AR B BE T AT R A S AR 11
HECE AR A IR o T2 P BE P I Sl R 4 B P DA RO TR P A 25 PR 5
FVE BRI A 1E S5 e ARSI RN 140, £ET . W. Greene G . M. Wuts (1999) Protecting
Groups in Organic Synthesis, Z53Jk,Wiley,New YorkVA M FH rh5| HE% ik AR
TV PRI
[01891 A, ARATF ORI S AT LA S A — Al 2T bt R, 2R A5 22, mT LA
KA ST e8 ok o3 B RSB T AA A A, BIAE R B3 T e S A A ok o e e S A Ak ik
FHE R R s SRR AW PRI A TR, 15 WA 2R AR Al R (R ST &
W) HSHE AR AT SRR N o 26 S A A A (B BT &) AT A Bl
USRS M IRl sl S AR BEPE R SR 1l B8 o PR, RTLAEE T anF 1At o
Wk TR o SR B S S SN IR S -
[01901 LA N RO I A Rhm 52 C AL &4, sk v] DA & AR 7 sl -]
W IBHBCR S 510, Vi Z IR AT W EDILAER ) (WAldrich Chemical Co. (G2
Y R PN /R IR L) (Bachem GEEIINAIFEE NN/ HT) JEMKA Chemie Gmbh&Co.KG (f[H]
W) tkiMillipore Sigma (GE[E% 75 NI B 1) ) AbdRAS  HAE iAok al LLB R /e bR
HEZ: 28 SOR WA I R2 7 ol HL B 2 B ORIl 25, T AR it 25 SR WiFieser and
Fieser’s Reagents for Organic Synthesis,f1-154 (John Wiley,and Sons,1991) .
Rodd’s Chemistry of Carbon Compounds,iE1-54%&M3BT] (Elsevier Science
Publishers,1989) .Organic Reactions,£51-404% (John Wiley,and Sons,1991) \March’s
Advanced Organic Chemistry (John Wiley,and Sons, 285/ ,2001) flilLarock’s

Comprehensive Organic Transformations (VCH Publishers Inc.,1989) .

— I
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[0191] AR S SR S 5 5 T LAE FH LA N Firads i1 I BN T3 SR 15 7l o
TSI R , R RS , ] LA R 2SS g H A s HGRS dab bR M
F5 58, VAP EARRLANR 74 o AR 5 Rt IR B 1 O T g R T A anfir 2 fe AR
TARRL = VR 2 5B« 2 108 ST RSO FT Ay B2 =, al o v] DAl i A A
WO L AR IURE o SRS AP R hE oy RSN R I RAG 5 B AT RS IR B B o 1 B e e
AT ORI RTIR ) S )5 SR B9 N R B I S DR S5 A R 2R PR R N R
R S A7 o 25 T A St 9, a2 R, e 280 ) B A K LA AR TS
SEMRHI ARG ol , AR A S W 2= T A ) T SR b A R R 3

B

St
(01921 AugE LA I S B LA AR A A SO AR S 5 58 o ARGURBR A AR, LA
NS BITA T RHORARGRAA AT SO S FPAR A S FHOEOR, 5 HLIR I AT AR
N2 A L S AR SR, ARFA AT SOR AU EAR N SIR R , A2
AT SORPIRSAAEFEIRITE 0L, PTLAERT A9 BRI 5 56 R TV 2 2 AT
PRARIFAARI AT A 5
[0193] 455 (UTASCHT D) -

AcOH N

AIBN BR=FT

aq. K

CCly v A

CH;CN TR

CH,CL & DCM ZA T

DBU 1,8-= RAMIAK[5.4.0]+—-7-}
DIAD 1% &= F B — A BY
DIBAL-H ZRTRAMNE
DIEA #DIPEA N-T ¥ -N,N-— 77 I
DMAP 4-(ZF R AR )
DMF NN-ZF & -7 Bk
DMSO — WA TR

EtOAc (AN

EtOH LB

Et;N =Lk

h B

HCI H R

H20 7J(

HPLC & ok €k ik
[Ir(COD)(OMe)], (1,5-3FF Z3)(F RIE)ROD) =R 4K
K,CO; BB AT
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KQOSO4A2H20 /f‘éklﬁé/f‘?
LiBH, ¥ E R
Mel ah Wz
MeOH 9 EZ
MsCl a5 BE 2
Na,CO, BER R
NaHCO; R AN
NaIO4 %&@Qéﬁ]
NaCN F A4k
NB.QSO4 Eﬁﬁiéﬁ]
NaH At
NaH,PO, B = 4R
NaOH A A
NBS BT BB
n-BuLi ET R4
NH,Cl Ak
NMP 1-F A -k eg 4z 2B
Pd,(dba)s E(ZRF AR
Pd(dppf)Cl,.CH,Cl, [ -3 (=R A B R A eD)-— A FlakAdh
Pd(OAc), T 42 (I0)
PE ik
PPh; EXRAB
Prep. &R
PTSA xR AR ER
sat. Yo Fa
s-Phos ZHREE-(6-ZF R AmE L)
t+-BuOK T BE 47
t-BuXphos ZRTEAQ 4,60 -ZFAA[1,1-5K]-2- )8
TBAF WA AR
TBS BTRAZPRFP A
TMSCI AZP AR
TEA ZACTR
THF w9 A,k 7h
TLC R &tk
Xantphos 4,53 (R ABEH)-09-—F K vkob
Xphos ZHRLEQ 4,6 -ZF R K[, U-BR]-2-K) 8

—RAR B Iy 2 R B B L A T e 2R A e BEAT oA 00 R AR 2SR (1-

5mmHg) TR BT o AEREAN b AT = 7k (TLO) , FHERAING (21441254nm) AIALALBE
e (o FHAE AR (100-200 H) i i A APk €8 5 L3 E A T2l b R AR AR D AR R &
%J NMR% S 7FBruker 4005k Varian (400MHz) AN | ic s« "B A DA dppmi 18
et , HA BRI E D bR Baf an M (e AR 2 I (s = B, d= Wl t =
:iﬁq=m®&m=ﬁﬁm ZHlE) A (Hz) A BRARE A, 75 IILCMS
HE R /ESHIMADZU LC20-MS20205kAgilent 1260 2 %716125BFTE (Y BkAgilent 1200241, H
%%ﬁ$%@mmwim%ﬁ AL SRAFI o
SethIAL
2- ((2S,3R) -2- G RAEFHASL) -3-F85E-3- B- I -4- IR NAD) -6- 5
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38/73 1L

FLEORFE[d] mgemp -4 -
R (v &101)

(0]
Br Hs™~"0
NH, EtOH NH, RS, A - &(\/\
—_— > OMe —————— -
t
HO OE DIAD, PPh3 THF  EtO 259,240 g OMe Pay(dba)y, Xantphos
25°C, 72 h o} ; to >
° ' 5 %B J DIEA, ¥ %
11 FEA 1-2 13 110 °C, 36 h
P ®C
NH: © EtONa EtOH NH; O
\n/\/ OM
25 °C 12h
¥ %D
1-5
o
o
o o =
- 25T o, Fa i o, (4R)-4-F A Zok 472~ m \\r‘N _O
g NaH, THF O/ bem Cr n-Buli, THF
20-65°C, 16 h 20°C,16h -78-25°C, 15
¥ EE V%F Y &G
1€ 17 18 19
OH o) Q
MeO O 5 MeO. 0 o
MeoDAo J( DMP J( P RCGER)ER
Me 110 Me S - — —_—
DCM TFA, DCM
TiCl,, DIEA, NMP, DCM 0°C.2h -10-20°C,2h
-78--40°C, 2.4h Pk -
HEH
1-1 112
Oh ; oTBS Q 0Tas<;\
Meomo 0 — MeO LiBH, MeO o MsCl
MS
TEA, THF
NJ( > THF .
" © O 26-=F %atx.DCM M€ J( 020°C,2n  Me OH  025°C,1h
0-20°C, 1h
' SEM
& &K 115
113 114
OTBQ NaCN OTBQ Q
DIBAL-H oTBS
Heo © > MeO o ———» MeO d
C5,C0,, DMSO 7%
Me 0 70°C,4h - - T8CEOC e
0" FEN SN y®o i
1-16 117 118

40



N 118339149 A W OB P 39/73 7

. MeO o} LIOH
2-F K T -2-4 MeO q 1-5  OEt S
> N = e s MeOH/THF/H,0
NaCIO,, NaH,PO4 OH BusP, P % \ 25°C,2h

M
t-BUOH, Hp0 e 80°C,12h i OEt
15°C,1h o ¥ ®R

¥ &p o)

OEt

1-19 1-20

MeO 0 MeO o)
TBAF
S — S
Me
Me i THF |
N OFL 25°C.2h N OFt
(o] ¥ &s fo)

A
1-21 fea#101

[0195]  JHEBA. 2- 5 3L -5- £ A S 2K G FH R

NH,
Ho/©%(0Me

o
[0196]  f£25°C Fj2-2a3k-5-F 5L - K HR S (10.0g,59.8mmol) JEtOH(5.51g,6.99mL)
HIPPh, (31.4g,120mmo1) 7ETHF (150mL) H IR HHZ T PR IIDIAD (24 .. 2, 23 . 3ul) o {5
[NR G PIAE25C N A T2h AR IR R LRI AT 211 « R Fk s M o bR I
i1k (ISCO®:120g  SepaFlash® R s i , #E100mL/min FfRJ0-15% EtOAc/PERAE YL
0 LA ) 2- 50 -5 - AL - K IR R (10.9g,93.0% 25) . 'H NMR (400MHz , DMSO-
dg) 87.17(d,J=2.8Hz,1H) ,6.97 (dd,J=8.8,3.2Hz,11) ,6.74 (d,J=8.8lz,11) ,6.29 (s,
2H) ,3.89(q,J=6.8Hz,2H) ,3.78(s,3H) ,1.27 (t,J=7.0Hz,3H)
[0197]  JPIEB.2-453 3L -3-J-5- LA LR IR G

Br
NH,

EtO UM

o)
[0198]  |hj2-44 0 -5- £ 5k - 2K FHER FHTE (10.9g,55.6mmol) ZEACOH (80mL) FP VA R HI s
JINBS (9.90g,55. 6mmol) o KFT T HIE25"C FEFF24h o RSN TE B (B A K (60mL) Hy
H A 10min KA HHELOAC (30mL x 3) 2 AGEFHF G HUZ FHI/KNa,S0, T4, i 18
FLAE S e F % Wit o P e i (23858 (1ISCO™ : 120g SepaFlash®™ R JRe R s, 7
100mL/min FJ0-5% EtOAc/PEABRLYERD SE AL AT 212 20 5k - 3-1R - 5- LA BE - ZR HIER I
i (6.65g,43.7% %) .'H NMR (400MHz,CDC1,) §7.32(d,J=2.8Hz, 1) ,7.20(d, J=2.8}z,
1H) ,5.59 (brs,2H) ,3.87(q,J="7.0Hz,2H) ,3.80(s,3H) ,1.29(t,J=7.0Hz,3H)

(01991 2PBEC: 2-530k-5- C5EE-3- ((3- ((2- 2 ED) LD -3- M) fifl) ZRHIER
H g
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\/\j\/ P
0 s
\[(\/ OMe

@)

OEt

[0200]  [F)2- £ HES - Wit S PN TRTR (5.30g,24 . 3mmol) F12- %43 -3 - -5- £ 5L - K H
MR 1T (6.65g, 24 . 3mmo1) AEFIZK (80mL) FrAYIA TR HH AN IHPd, (dba) 4 (1.11g,1.21mmol)
Xantphos (1.40g,2.43mmol) FIDIEA (7.84g,60.7mmol,10.6mL) IR EWIAEL10°C e
36h o KR AIK (150mL) HFF ELEEHE 10min o K5 /KAH FIEL0AC (80mLx3) A= HY . 45 & FF AT
PUZTJC/KNa, S0, T4 , i B8 I HAT FLas i 4 o Bk iy i o ok i 43875 (1SCo®™;
120gSepaFlash™fE ke R iE , ££100mL/min FPL0-5% EtOAc/PERSEEVEEARD 2lifk L5 2]
2-5dFk-5- CHAIE-3-[3- (2- £ F U BD) - 3-SR - N ibd i - R PR TS (8.29¢,83.0%
P

[0201]  JPIRD: 2- 545k -5- (A -3- [ (3- AR -5- S A R - 2R3 ke B I oK FHR
i

OEt

NH, O

E .
© S OEt

OEt

[0202]  [rj2- %0k -5- L5 -3- [2- (2- LA VAL -2- SR - L3 ok L - IR R R
(8.29g,20.9mmo1) ZEEtOH (50mL) HI R IE R H s INEtONa (9. 22¢,27 . Immo1 , ZEEtOHHI20 %) »
¥ ONHR A YAE25 C R R 12h 8451 VK (100mL) F7ikg, F37% HC1E (L %2 pHl=6, /1]
EtOAc (100mL x 3) 2 HY o K5 FH I HLE FHJC/KNa, SO, T4, 1 S LA B s Fhik 4 o ¥ 5%
St P AR R % 1 (1ISCO™; 120g SepaFlash® FE Rk AT, 77 100mL /min F0-5%
EtOAc/PEBAEEVEIERD) Al PG RI2- 5 5k -5- 2 503k -3- [ (3- L Bk -5- I Lt - )
ke R HER R (1.09g,12.0%77%) o 'H NMR (400MHz ,CDC1,) 87.46 (d,J=3.2Hz,
2H) ,6.84(d,J=3.2Hz,2H) ,6.37 (brs,4H) ,4.27(q,J=7.2Hz,4H) ,3.75(q,]J=6.8Hz,4H) ,
1.32(t,J=7.0Hz,6H) ,1.24(t,]=7.0Hz,6H) .

[0203]  PPRE.2- O REAHED LR

O
G/ o\)kOH
[0204]  #-0°C [ PR KEE (3g,34. 83mmol) fETHF (50mL) FHFJ¥A i H ¥k INaH (2. 79g,
69.66mmol,60% 2lifE) - /F60°C M H:30min/m, ARG /E25C MR2- AR (3.29¢,
34.83mmol) ZENGIN N AN S N TR S TR G P/E60°C M igHE16h. A1 , 3 SOV TR
P HIH,0 (10mL) 72K, FH,0 (50mL) R , K pH{EL T IN HC1 3™ 25 KR 54 HIEt0Ac (40mL
x 3) ZWHGIFRENUZ K BomL x 3) Pk, &JKNa, S0, T4, i it B
e DTS 215 Rk sl A ta ik (PE/EtOAc=1/0%1/1) aift LA 212- OF
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TRELE D) 208 (3.7, 73% 1773%) . 'H NMR (400MHz , DMSO-d6) §4.21-4.19 (m, 1H) ,3.94 (s,
oH) ,1.71-1.28(m,8H) .
[0205]  LUEF.2- GRREAEID) O

O
e
[0206] |12~ GRS RILAIL) OFR (3.7g,25.66mmol) ZEDCM (20mL) HH VA IR H s e 1
(4.89g,38.50mmol) FIDMF (0. ImL) « SR R A P1E25C Mt Lh B S NI S Al
W4, U212 ORI EED) OBl (4. 17 K00 R EHd— LAt B+ N —24
%,
[0207]  ZPEEG: (R) -4-"F3E-3- (2- O REAARD) CWED) MEmp It - 2- i

[0208] E-78°CT7£N2TFEI (4R) -4 - ELmmp 52 - 2- il (6.82g, 38 . 47mmo1) £ETHF (30mL) Fp
IR R P Dn-BuLi (14.36mL,35.9mmol , £E VL FI Y2 . BRI « RIS , 7E-78°C N
B2- GRRILEED) O (4.17g,25.64mmol) ZETHF (8mL) H AR TN BNE &9 o K5 Fi
FHEGWILE25°C M 2h SR 5 R SN TR S i T AINH, C1 /KA (50mL) #5K, JIEtOAc
(30mL x 3) AWK AFEIIEHUERIK (20mL x 3) ¥ek, £8Na, S0, T4, i i8I ELAE I
W4 DS 215 K ik s il ik e At ta i ik (PE/EtOAc=1/0%1/1) 2[ift LTS 2] (4R) -
4-7K5E-3- [2- O RELASD) OB EEIRERE B -2- 1 (2. 14,23 % ) LLC-MS:m/z 304.1 (M+
H) .

[0209]  EBEH: (R) -4-%3L-3- ((2R,3S) -2- GRRIEAILD) -3-FFL-3- (3-FA B -4- AL
ORFL) PIIBESL) MEmL A5 - 2 - i)

OH

MeO .
)P Y
Me 0 N//(O

[0210]  /E-78C FAEAS R Al (R) -4-7F3E-3- (2- ORISR WL mamk 45t - 2- i
(1.8g,5.93mmol) EDCM (45mL) FHPATRHIHAS IITICL, (683uL,6.23mmol) o KRG HIE-78°C
NREFEL5min. AR FAF-T8°C N Z S IIDIEA (2.58mL, 14 . 8mmol) B R &5 WFE-78C R
PEEEA043 1. SRS B YR MINMP (577uL, 5. 93mmol) o [ S TR A W(E-78°C NAEAU S N hidk
10min SR 2R IIAETDCM (10mL) Hf1) 3 - FH A 2 - 4- FHIEK HHEE (980mg, 6. 53mmol) oK Hr
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FHEGWILE-T8°C MEEUT FEHE2h SR ISR SO TR S P RIN, C LKA MR (50mL) 77K,
JIDCM(60mL x 3) A=HY o KA HLE L2 I07KNa, SO, T4, i BT HIk & AT 2 sy K s
A T R A i € 1% 75 (ISCO®;40g Sepa Flash®™ il iR oA, 7E40mL /min F{0-45%
EtOAc/PERSEEVELIR) 2L PAFF 2] (R) -4-7F4E-3- (2R, 3S) -2- PR RILSAID) -3- 25 -3-
(3- FHAR L -4- FR R D) N D) i oz - 2 (2. 27g, 84 4% F23%) JLC-MS:m/z 476.2 (M+Na) .
[0211]  2PERT: (R) -1- ((R) -4- "2 -2- S ABEM L - 3-50) -2- OA R -3- (3-HIA
F-4-HFORSD) b1, 3- i

O :
Me0:©)i0
Me O~ N

o

[0212]  Z0°C I, (R) -4-"FH-3- (2R, 3S) -2- G KEAAEL) -3-F3L-3- (3-FIs L -4-
FRLR L) PUEEL) MM 152 - 2- i (2. 27g, 5. 01mmo1) £EDCM (30mL) H TR S rh 45 HEs s
Wr- 5 T ST (4.25g,10.0mmol) o FF [N TREWIAE0C M i 2h AR5 KR &9 HIH,0
(50mL) FIDCM (50mL) 78 K o ¥R & Pnim it 13 T ELFHDCM (50mL. x 2) ZEH A HLE
£Na, S0, T, 1hIE I FLAE BL2s R IRGE B 2 R il o i i (63 12: 1SCO™;40g Sepa
Flash® AR PR HUAE , 7640mL /min F0-35% EtOAc/PEREEEBEMG) 4ifk.LA1E 3] (R) -1-
((R) -4-"F5E-2- S ARMEME BE - 3-50) -2- O RELAEID) -3~ (3-FIA L -4- LR SD) ik - 1,
3- i (2.28,97.4%773) JLC-MS:m/z 474.1(M+Na) ',

[0213]  PBET. (R) -4-F3E-3- ((2R,3R) -3- (U] H AL ED AL -2- GRKEE
SR -3- (3-HH AR A -4 - HHELORED) PATHRAD) Wi £ - 2-

Meomo
0
Me O N

@)

[0214]  #-10°C 1, 1A R) -1- ((R) -4- "3 -2- S ARREM e - 3-50) -2- ORI -3- (3-
FRAE R -4 - TR ORI PN BE-1,3- il (2.2g,4.87mmol) £ZFTFA (21 . 7mL) FIDCM (22mL) H 7
SR R GRED) 1kt (2.27mL, 14 . 6mmol) B NV IR S W7E-10°C N i fE2h.
KA TR BN AINaHCO, 7K 759 (200mL) HY, FIDCM (30mL x 3) ZEHL ¥ I WA TCK
Na,SO, T4, i BE Ik 4 o K ks il i s i i (235 (ISCO™ ;408 Sepa Flash® fil ke st
F, E40mL/min F0-50% EtOAc/PERSEEFEIRD it LAFF2] R) -4-F4E-3- ((2R,3R) -2-
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GARE L) -3- 83 -3- (3- S Ak -4 - IR RD) PUpe L) M e - 2- i (1.85g,83.7% "
%) LC-MS:m/z 476.1(M+Na) ',

[0215]  PERK. (R) -4-"%3&-3- ((2R,3R) -3~ (GRUT F: IR I D) S50 -2- GR k3L
SR -3- (3- AL -4 - FHEERED) PO dL) mark A - 2 -

OTBS Q
Meomo
0
Me 0 N/Z(O

[0216]  ZFO°C I, 1A (R) -4-"FF-3- ((2R,3R) -2- PR KFALAIL) -3-F4FE-3- (3-HIE L -4-
FRELOR L) PO EL) Meamk d52 -2l (1. 85g,4.08mmol) YEDCM (15mL) 12, 6- — FAELIIE (950uL,
8.16mmol) PRSP g N URCT 36 (L) AR AL ] =S FH A R s (1. 88mL,
8.16mmol) o SN I AMIAE0C M 2h o SRS iR 4 FHHL0 (50mL) 722K, JTIDCM (50mL x
3) ZH KA HUE 0 (0mL x 2) Pk, £ J07KNa, S0, T8, IF HAE FLas N ik s - Kkt
M P i (a3t ISCO™;20g Sepa Flash® il Rdi AL, £535mL/min FR0-10% EtOAc/
PEREE PR 2V LAFS R (4R) -4-F3E-3-[(2S,3R) -3- [T £ (T HIEL) HRE e RL ] 4 5k -
2- O RASASD) -3- (3- A L -4- L - IR B0) AL I M ke - 2- T (2. 2, 723%295.0%) »
[0217]  PYRL: (2S,3R) -3- (G T R Bl RD) 38D -2- GAEEAED) -3- B-H%
Fe-4-HEORRD) N-1-B2

OTBS ;

MeO O

Me OH

[0218]  {FO°C N, 4N, FIEILiBH, (9.69mL,38. 76mmo1 , /£ THF Ff{JAMIA TR £ THF (10mL) Hf1
IR E YRR PN IIE,0 (15. 4mg , 852umol) KR EWE0°C Mt H0. 5ho SR B I (R) -

4-F-3- (2R, 3R) -3~ (BT FE T HELHREEGID) S50 -2- ORRIEEIL) -3- (3-HAE 3%

4- F L SR IL) DAL M o - 2- il (2. 2g, 3. 87Tmmo 1) £ETHF (20mL) FR PRI IA TR o 14 S N T &5
TR 15 CH HALL5°C M 16h K N IR S8 M HCL/K AR/ INOHFR A, FHEt0AC
(30mL x 3) ZEHN K AHLEHIERK (50mL) Pk, 8 107K Na, SO, 145, i T HLIk4r o K5k
W P a3t 1ISCO®;40g SepaFlash® il HRd AL , £E40mL/min F1)0-10% EtOAc/
PERE PR 2lifv LAAFE] (2S,3R) -3- (G T ZE R HRER D) L) -2- O RIEEAD -

3- (3- P14k -4- FIEEZRID) - 1-17 (1.26g,82.4% *°3%) o 'H NMR (400MHz ,CDC1,) §7.04 (d, J
=7.2Hz,1H) ,6.85(s,1H) ,6.79(d,J=7.6Hz,1H) ,4.61(d,J=6.8Hz,1H) ,3.82(s,3H) ,
3.81-3.70(m,3H) ,3.36-3.35(m, 1H) ,2.20(s,3H) ,1.58-1.26(m,8H) ,0.89(s,9H) ,0.05 (s,
3H) ,-0.16(s,3H) .
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(02191 2BERM: (2S,3R) -3- (GRUT 3 LR RD) Sdh) -2- (VKSR -3- (3-F%
He-4- ELORED) VLR S

OTBS ;

MeO o)
Me CI)
o”?‘\o

[0220]  #£0°C [ 1A (2S,3R) -3- (G T R ZHIEE FHRELTE D) S -2- ORI AAD) -3- (3-
FHAR -4 - F3E SR 3E) P9 -1-1 (1.26g,3. 19mmo1) £FDCM (20mL) FNTEA (667ulL,4 . 79mmol) FA[K)
RSP BRI IMsCl (439mg, 3. 83mmo1 , 297uL) o« N IR G40 C M HiHE0. 5ho B &
%H%@%uNcho (50mL) 7K IATRIZE K, FHDCM (20mL x 3) ZHV B A A2 0. 5N HCL (20mL x
FhK (20mL x 2) Pk, £8Na, S0, T8, T HAE LS Nl Kkl ad Yo ik e (150
(ISCO®-20g Sepa Flash™ il bisidt: , 7E35mL/min NJ0-15% EtOAc/PERS IV 4tk
PATF 2] (2S,3R) -3- (GRUT 2 IR S0 -2- G RAESARD) -3- (3-FIS AL -4- 1
JLIRIL) YL FRRIRRS (1.42g,94.1%723) o 'H NMR (400MHz,CDC1,) 87.05 (d,J=7.6Hz,
1H) ,6.84 (s, 1H) ,6.79-6.76 (n,1H) ,4.65(d,J=5.6Hz,1H) ,4.41-4.27 (m,2H) ,3.82 (s,
4H) ,3.57-3.56 (m, 1H) ,2.99(s,3H) ,2.20(s,3H) ,1.61-1.30(m,8H) ,0.89(s,9H) ,0.07 (s,
3H) ,-0.14(s,3H) .
[0221]  PYRN: (3S,4R) -4- (G T R Bl D) 38D -3- ORI AAED) -4- B-H%
Fo-4-HEARR) TS

OTBSQ
MeO

O

Me
\\N

[0222] [ (2S,3R) -3- [T 5 (CHEY) FHREREEE] AL -2- O RIESE D) -3- (3-HHA St -
4-FR L - R 3L L] HI R IS (6. 0g, 12.69mmol) £EDMSO (60mL) A 1) ¥4 7% H 8 JINaCN
(3.11g,63.46mmol) KR G785 °C M+ 3ho 2 A5 KR &% HIH,0 (60mL) 72K, [
EtOAc (60mL x 2) 2 AGAFHIENUZE FHER/K (50mL) Peik , L2 07KNa, S0, 44, 1 I Hik
U5 K TR RERAE (PE/Et0Ac=10/1) 4lift.PAFF 2] (3S,4R) -4- (GRUT & — L ARt
) AL -3- ORI -4- (3- HHA L -4-HHAELRED) TG (4g,78.1%773%) (LC-MS:m/z
426.2 (M+Na) ",

[0223]  2PERO: (3S,4R) -4- (G T 2 “HEHREGERD) 20 -3- GAEEHAD) -4- (3-H%A
Fo-4- SRR T
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OTBS@
MeO

O

Me

l
@)

[0224]  {E-78°C T[] (38, 4R) -4~ BT 5 (—FISE) FIREREHE) 0L -3~ PRk 53D -4-
(3- AL 4- FRE-JE30) T (4.0, 9. 91mmo1) 76 FK (50mL) ¥R INDTBAL - H
(19.82mL.,19.82mmo1) .45 [ ST AH7E0°C T 45K Lh o SR KA A4 I A AR S0
(50mL) 7K, JHIE0AC (50nL. x 3) ZEHLAGLHEIOATHUE HIEE K (50nL) BEk , 267 KNa, 80, T
I, S ELARARAFEINL (35, 4R) ~4- LR T 3 (10 FIRERE L] 06 -3 GRS -
4- (3- VAL 4- FUBE-200) T (4.0g,99.206 7% L Bt — B Ab i T F — 3.
[0225]  SHIEP: (35,4R) -4~ (BT~ FELPURERLED S50 -3- GRASEAID -4- G-I
S-a4- RS TR

OTBSQ
MeO

O

Me OH

o

[0226]  [f1] (3S,4R) -4- [4U ] HE (3L kb L) 1 -3 - GRRAAEID) -4- (3-FI5 3L -
4- B~ S3E) TE (4.0g,9.84mmol) 75t -BuOH (40mL) FH,0 (10mL) HAf-IFA IR HIINaH, PO,
(1.18g,9.84mmol) I S(FR%N (3.20g,35.41mmol) Fl12- H3L T -2-4% (3.10g,44 . 27mmol) 4
[NREYIAE25°C MR Lho SRR S HIH,0 (60mL) 722K, FEtO0Ac (60mL x 2) A<H{ .3
BIHIIEVUIE K (50mL) Peik, £ I07KNa, S0, T4, i e Hk 4 o K 7k st i ik et
(PE/Et0Ac=10/1) &fifb LAFF 2] (3S,4R) -4- [RUT & (CHI3L) HIRERE L) S5 3L -3 - O KA
H) -4- 3-HE A -4- - R TR (1.62,38.5%772) LC-MS:m/z 445.1 (\+Na) "o
[0227]  2PRQ:2- ((2S,3R) -3- (G AR HREGEED) A0 -2- GAEGE AL -3- (3-
FHAA AL -4- LRI IN3D) -6- ST [d]meme -4 - TR £ iR

OTB;

MeO O

Me \
OEt

O
OEt

[0228]  |fi] (3S,4R) -4- [A0 ] 5= (C 30 Hfkbe EE ] H3E-3- GRS ID) -4- (3- FA 3L -
4-FEL-Z830) TR (300mg, 709. 84umol) Fl12- 543 -3- [ (2-543E-5- LA SE-3- O AL AL -
IRIL) TRk L] -5- R FE - R HIEG R (341mg, 709 . 84umol) 7F FZE (10mL) W iATR TP s
JI=T Ik (430mg , 2. 13mmo1) o Kf S NI 5 H37E80°C MY 12h o Kk 75 FiTH,0 (30mL) 7
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K, JHEtOAC (30mL x 3) 2B K-S I RIANLZ HER /K (50mL) B , 4 /07KNa, S0, T4, 1 I
I Hik4s B 4 Wim kERAE (PE/EtOAc=10/1) 4tk LSR5 902- [ (2S,3R) -3- LR T
S (T RG] A3 -2- ORREEHEID) -3- (3-HA AL -4- 3L - 2830) REL] -6- A
Fe-1,3-FKFfmEms - 4- FHER £ 1R (110mg, 772524.7%) ,LC-MS:m/z 628.3 (M+H) .

[0229]  PYER:2- ((2S,3R) -3- (G T R FFEESID) 58D -2- GRS A -3- (3-
FHAR L -4 - FI3ERED) D) -6- SBR[ mems -4- R

OTB;

MeO o
Me \ S
N OEt
0

OH

[0230]  [f2-[(2S,3R) -3~ LRUT 3E (AL HIRESEAE] S dk -2 - GRRILEAL) -3 - (3-H1%,
BE-A-FRE-RIL) NAE] -6- L5 AE -1, 3-Z MM -4 - FRER O i (110mg, 175. 19umol) #ETHF
(2mL) \EtOH (2mL) F1H,0 (2mL) FRRIAHAS INL1O0H » H,0 (37mg, 875.93umol) o i 5 #1125
C P Th R SOTR A FHIN HCTY 2 pH=4, FIEt0Ac (20mL x 3) AL KA FFHIA L
J= FERK (50mL) Pek , 48757 KNa, SO, T8k, i 18 Hofedfi AT 22 [ (25, 3R) -3- [RUT 2k (-
FAED) FRRES R SRR - 2- (VAR SEEY) -3 - (B- PR -4 - PR -ORED) IN3E] -6- £ -1, 3
RFFEME - 4- TR (100mg , ;3295 1%) , R HICHRE—D Al HI T N —2P 8. LC-MS:m/2
600.3 (+H) "

[0231] PRS2 ((2S,3R) -2- (MUREEAIL) -3-F25E-3- (3-FAAE -4 - FEEERAD) N 3E) -
6- L ASIRT [d]meme -4 - FHRG (k5 4101)

oy

MeO O

Me \
OEt
0]
OH
[0232]  [7j2- [(2S,3R) -3- [AU T Ak (CHIZE) FRESe AL 0k - 2- GARIESAID) -3- (3-HI%
HE-4- UL -ZEED) N L] -6- A -1, 3- R Em: - 4- FFR (100mg , 166 71umol) £ETHF (5mL)
FRPPA RS IITBAF (1.67mL, 1.67mmol) o KRG IE25°C N i+ Lho ¥ S W TR 590 FHH,0
(30mL) #FE , FHEtO0Ac (30mL x 3) 2B K EFF A HLZ HERK (50mL) Pk , 4 /07KNa, S0, T
Jo o BET HMR s 7 im s i) 25 HPLC (FE : Welch Xtimate C18 150%30mm*5um; Azl
FHA: DK (0.1% HCOOH) 1, I sAHB : CH,CN; BB )5 - /ETmin A 65 % B% £I85% B%) 4liftlA
13212- [(2S,3R) -2- GRRESEIL) -3-F2 5L -3- (3- HH A AL -4- FHAE - R AL ] -6- L AL -
1, 3- A TFEEm: -4 - FER (30mg, 36.5% 7°3%) JLC-MS:m/2486.1 (M+Na) ".'H NMR (400MHz,
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CD,0D) 87.74(d,J=4.0,1H) ,7.71 (d,J=4.0Hz, 1H) ,7.07 (d,]=8.0Hz, 1H) ,6.98 (s, 1H) ,
6.88(d,J=8.0Hz,1H) ,4.69(d,J=8.0Hz, 1H) ,4.15(q,J=8.0Hz,2H) ,3.98-3.88 (m, 2H) ,
3.84(s,3H),3.43(d,J=4.0Hz,2H) ,2.15(s,3H) ,1.54-1.40 (m,8H) ,1.38-1.28 (m,3H) »

SEf51A2

2- ((2S,3R) -2- G RELFASD -3- (4- (CHID) -3- SRR ID) -3- AN AL -
6'&'%\@;7—!—(%&1]

mEm: - 4- AR (b 599102)

HoN
? o
s
Q - s 018:( Fe
oTBS NH, MeO o] B
MeO. 3 OEt 2.2 Ome N £ K N
- s >
Br OH BuP, PR Br 1 Pa(dpPICl;
80°C, 12h N OMe CS:COs, =& H/H,0
o 80°C, 12h
YEA o e
OFt
21 23

o e e
oTB B T

MeO. o K205,0,, NalO, MeO o) DAST MeO fo)
o — > F
b W omRy 8 8
| °C. N 25°C,12h
NpOMe Y &EC porwe N OMe

¥ %D
0 o)
o OEt Ot
OEt 2-5 2-6
2-4
OTQ MeO 7 o)
e
LIOH - e TBAF
- F S
S —
MeOH/THF/H,0 q THF A ,\}
F N OMe OMe
Y KE Y KF 5
o
oH OH
27 A3 102
OTBS ;
MeO e}
Br OH
(e}

[0233] TE%EXT??LEWAlﬂﬁﬁ%u%ﬁﬁi;mﬁﬁ" (£ 7‘3 1EPE@ PEHEIETRP) |, i 7E P RN
PR 4 - PR -3 - AL - 2R IS Rk (3S,4R) -4~ (4-7R -3- AR R ED) -4~ (GRUT B gL
FRE R EE) 2630) -3- GRRIEAEED) TR (2-1) «

OMe

NH, O

EtO S
s” OEt

O NH,

OMe
[0234]  FRAEXS TS HEFIA LI 2 R AR (FEJ7 SR 2P BRCE 2P YRD) |, il A1 2P 3RC
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FRE 2 -2 AL -3 -1 -5 - AR AL S IR TR A k2 -2 Ak -3- [ (2- 2 Bk - 3- O AL AL -5-HI
BE- R TR B -5 WAL - R IR B (2-2) o 'H NMR (400MHz,CDC13) §7.53 (d, J=
3.2Hz,2H) ,6.88(d,J=3.2Hz,2H) ,4.35(q,J=7.2Hz,4H) ,3.63(s,6H) ,1.40(t,J=7.2Hz,
6H) .

[0235]  SPERA:2- ((2S,3R) -3- (4-P5-3- AR ORIE) -3- (GRUCT 2 R FRERE D)
) -2- GRRFLEED) D) -6- I ELR T [d1memk -4- FIR £ Fig

OTB;

MeO o}
Br | S
N OMe
0
OEt

[0236]  [] (3S,4R) -4~ (4-P-3- A IETEEL) -4- (GRUT & LRk S50 -3- GF
TRILAE D) TR (850mg, 1. 74mmol) FN2-583E-3- [ (2- G 3L -3- Z AL - D) — ik k]
KR i (789mg, 1. 74mmo) ££ FHZK (10mL) Hf A - s In="1 %L (1.06g,5.23mmol) .
BN TR A YIS0 C M FEL2h A A m KR A HIH,0 (30mL) 745K, HIEtOAc (30mL x 2)
AW EFHRIBENUE K (50mL) Peik , £07KNa, S0, T4, 1 FLik 45 o K kst
flfAE (PE/Et0Ac=10/1) 2li{k LAFF 2] 2 B e iR Pon2- [ (2S,3R) -3- (4-J-3-HsE - K
) -3- [T 3 (L) Rkl L 3t -2- G REE D) N3] -6- IS -1, 3- 2K emk -
4- R TR (500mg, 42.2% =) LLC-MS:m/z 680.1(M+H) ~

[0237]  PYEB:2- ((2S,3R) -3- (G T R FFRESED) 55D -2- GRS A D) -3- (3-
FAEZE-4- MG FORID) INED) -6- AR IR [d] wems -4- FHER £ i

OTB;

MeO @)
AN S
"\‘ OMe
@)

OEt

[0238]  []2- [ (2S,3R) -3~ (4-7R-3- FHAE I - ORAE) -3- DR ] 4 (D) HIRERE R ] S Ak - 2-
OAREESAZE) N2E] -6- FHA AR -1, 3- R FEme -4 - R £ i (330mg, 486 . 19umol) ££H,0
(2mL) A1 Wk (8mL) HI AR HAS JIPd (dppf) C1, (36mg,48. 62umol) « 43 — Jal iR B
(130mg, 972. 38umol) HICs,CO, (475mg, 1.46mmol) KHRAMIFESOC FHEHEL2h A A1 , KR
E W HIH,0 (30mL) A, JHIEtO0Ac (30mL x 2) ZXHN K5 T INATHLE HIER/K (50mL) PR, 470
7KNa, SO, T , 1 BEIH H k4 B Fk sl e (PE/Et0Ac=10/1) Zifb LAFF212- [ (28,
3R) -3~ RT3 (T L) FIREE L 13- 2- O RFESEID) -3- (B3-S -4- L0k - Ok%)
PNEL] -6- HAE 3L - 1, 3-ZR Jfmeme - 4- HHFR £ B (240mg, 78.8% 772%) JLC-MS:m/z 626.2 (M+H) *.
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[0239]  2PERC:2- ((2S,3R) -3- (OB 2 T HHELHIREE D) H D) -2- OFKEEAERD) -3- (4-
PR -3 - AR BL R D) N D) -6 - FIAE LRI [d T e - 4- AR i

OTB;

MeO O

Ox S
"h OMe
O

OEt

[0240]  [Fj2- [(2S,3R) -3- [0 T A (D) HHRERE L] A3t -2- ORI AL) -3- (3-HH%A
Fe-4- CIf - IR0 AT -6- HSA AL -1, 3- AT T e - 4- PR £ (200mg, 319 55pumol) £+
THF (3mL) A1H,0 (3mL) HR IR H R JINa 10, (273mg, 1. 28mmol) F1K,0s0,. 2H,0 (1mg, 1.92u
mol) o FF SN TR G WIAE25C M HF3ho KR 54 JTIH,0 (30mL) 72K, )EHEtOAc (30mL. x 2) #%
WA H AN LK (50mL) Pk, £7KNa,S0, T4, 1 I Lk s K 7k i A
e kE (PE/Et0Ac=10/1) 4lifk.DAF352- [ (2S,3R) -3- [F T 2 (3D R 3L A 3L -2- GF
JRIESAIL) -3 (4- PR - 3- PSR L - 2R 30) 2T -6- FH A L - 1, 3- TR e - 4- TR £ iR
(150mg,74.7% 7% ,LC-MS:m/z 628.3 (\M+H) .

[0241]  PYED:2- ((2S,3R) -3- (G T R FFEESID) 58D -2- GRS A -3- (4-
TR -3- AR AR PNAL) -6- HHSE LRI [d] ek -4 - R £ TR

OTB;

MeO o}
F S
|
F N OMe
o
OEt

[0242]  /F0°C FIAj2-[(2S,3R) -3- [T A (AL FERe L] S -2- O RAE A SD) -3-
(4- Fpe 2 - 3 - FHARARL - OR3) PN AR ] -6- FEAAUBE -1, 3- IR miemde - 4 - R £ (150mg, 238.91p
mol) ZEDCM (3mL) o3& i S IIIDAST (192 55mg, 1. 19mmo1) o B & W7E25°C Rtk 12h.,
R G R FINaHCO, K (30mL) 2K, FIDCM (30mL x 2) 2 H 45 A HLE HEhK
(50mL) ek , 22 757KNa, SO, T4, 1o B8 FLk4i o R il it fEJRAT (PE/EtOAc=10/1) &
fELAF35)2- [(2S,3R) -3- DRUT 3t (T HISD) FRERE L) S5t -2- GRS -3-[4- (R H
HL) -3- FHA L - R N3] -6 - HH AR AR - 1, 3- DR IEEmE - 4- IR £ (T0mg ,45. 1% 77 3%8) L LC-
MS:m/z 672.2(M+Na) .
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MeO o}
F S
\
F N OMe
o}

OH

[0243]  ARHENS TSR FIAL I £ Tl (ORE e (FE T LR D BRR =P ERS) il fif 2 -
((2S,3R) -3~ (GRUT 3 —HIFHRELIE) 55D -2- O RIEFAIL) -3- - (D) -3-H%A
FEAREL) WD) -6- AL ITT [dJmeEme -4 - AR LT G pk2 - (28, 3R) -2- G EARD) -3-
(4- (O IL) -3- A SR 3E) -3- 3N -6- AL 0 [d ] e - 4- R (b &9
102) .LC-MS:m/2508.0 (+H) *o 'H NMR (400MHz,CD,0D) 87.75-7.72 (m, 1H) ,7.71-7.68 (m,
1H) ,7.46(d,J=8.0Hz,1H) ,7.16 (s,1H) ,7.09(d,J=7.8Hz,1H) ,7.06-6.76 (m, 1H) ,6.92
(t,J=55.6Hz,1H) ,4.74(d,J=4.0Hz,1H) ,3.99-3.93 (m,2H) ,3.91 (s, 3H) ,3.90 (s, 3H) ,
3.52-3.39(m,2H) ,1.58-1.45(m,3H) ,1.42-1.30 (m,5H)

I3
2- ((25,3R) -2- G REEIL) -3- (3, 5- AU -4- AR -3- 5L N E) -6-
CRRE L) 289 [d]

WEME -4 - IR ((L 54103)
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o)

/E:E”/ ? NBS, AcOH NH,
OMe » »
= 120°C. 2 h Cl OMe Pd,(dba);, Xantphos

CN 118339149 A

° A 0 DIEA, ¥ &
31 ’ 32 110°C, 16 h
Y ®B
Cl
NH, O NH, O
EtONa, EtOH
110 °C, 16 h O NH,
y®C cl
3-4
cl
OEt NH,
& Sig o)
Q NH, OFt TBSO Q F
TBSO A 87 .
et ° Cl 3.4 _ MeO o] ’; K
- » e
OH BusP, ¥ K Me i B Pd,(dba)s, S-phos
Me 80°C,12h OMe N o Cs:C03 ¥ XK
OMe [o] &* D &‘ E
o
OEt
35 36

MeO o

MeO O K20s,04, NalOg4 NaBH,4

—
s -
Me S CH4CN, Hy0 Me ; o MeOH
OMe N o OMe N i

G

o o

A

"} OH
P %H 23

—Si ( > Z 5
o) OH 5 OH )
Me0:©/k(0( TBAF MeO o) LIOH Me
—_— S
s s MeOH/THF/H,0 e
T g THF Me 25°C. 2 h \p_/ori

OEt OF!t

i

[0244]  Hffxt TS BIAL A e Tk RORE Y (FEJT ST RP BB P BRD) |, il i A2 BB
B 2 B3k - 5- S - R IR FRBR A hie3, 37 - b — R (2- Ak -5- SURHIIR — 2R (3-
4) .LC-MS:m/z 460.9(M+H) .

449103
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OTB;

MeO O
OH

Me
OMe O

[0245] AR TS BIAL B & A ORE iy OF PP BHZE P ERP) | i A2 S
{13, 5 FAE 3k -4- ISR 1- FREE A AR (3S,4R) -4~ (GRUT 3 I I RERE30) S50 -3-
R EILAATD -4- (3,5- UL -4- FIHLORED T (3-5) . 'H NMR (400MHz ,CDC1,) 86.51 (s,
2H) ,4.71-4.70 (m, 1H) ,3.98-3.95 (m, 1H) ,3.84-3.77 (m, 7H) ,2.60-2.57 (m, 2H) ,2.06 (s,
3H) ,1.67-1.26(m,8H) ,0.91(s,9H) ,0.07(s,3H) ,-0.11(s,3H) .

OTB;

MeO O
Me 1 S
OMe N Cl
o

OEt

[0246] LD T- S BIA LI &8 Pk ARy (25 ZE LRI BRQ) |, 1B A 22 BRQH 6 1)
3,37 - ikt IO (2- Sk 5- UK R — ) (3-4) A1 (3S,4R) -4- (GRU T 2k — FHEL A
Bikh) ED) -3- O RESID) -4- (3,5 SRR -4- FEERED) TR (3-5) k2~ ((2S,3R) -
3- (G T R L IR RD) Se2h) -2- RGBS -3- (3, 5- ISR -4- IR SED) N
L) -6- T [d]meme -4 - FIER G (3-6) o 'H NMR (400MHz ,CDC1,) §7.96-7.99 (m, 2H) ,6.55
(s,2H) ,4.75-4.74(m,1H) ,4.49-4.44 (m,2H) ,3.94-3.92 (m, 1H) ,3.83-3.82 (m, 7H) , 3. 46-
3.35(m,2H) ,2.05(s,3H) ,1.51-1.32(m, 11H) ,0.91(s,9H) ,0.07 (s,3H) ,-0.12(s,3H) .

OTB;

MeO O

S
Me \ o)

OMe

O
OEt

[0247] RIS T SEHIA209H & AT iR T (77 Ze2rh P D BRBZ AL BRC) | il ot i 2 -
((2S,3R) -3~ (GRUT RE— L FRERE D) S 38) -2- O RS AD) -3- (3,5- “HISAL-4- L
IREL) NEL) -6- (AT [d]mEmk -4- IR £ g (3-6) Aki2- ((2S,3R) -3- (GRU T R — 3L FgE:
Bidk) L) -2- ORGSR -3- (3, 5- HIAAE-4- HHERED) NAD) -6- IR R AT [d] e
-4 - FHR 2 T (3-8) JLC-MS:m/z 642.2 (M+H) .

[0248]  PYEG:2- ((2S,3R) -3- (G T R HEFEESID) 58D -2- GRS A D) -3- (3,
5- T FAAEE-4- FILORE) IN3E) -6- GRELFEE) 2R [d]geme - 4- IR £ i
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MeO O
S
he \ OH
OMe N
O
OEt

[0249]  [F)2- ((2S,3R) -3- (BT 2 IR IRELTED) S0 -2- O RAARD) -3- (3,5-
FHAAEE -4 - FHELORED) N FL) -6- FHIESE ORI [d ] Eme -4 - PR £ (30mg, 46 . 78umo1) £+MeOH
(1mL) HIA M RN JINaBH, (5. 30mg , 140. 21pmol) oK SN TR G H7E25C M HiHE3h SRIEH
AT I RINE, C1/K A (10mL) 73K, FIDCM (10mL x 3) X5 T IIA HLZE HIEh K
(10mL) Pk, 28275 7KNa, S0, T8, 1o B8 H k4 DA 212- ((2S,3R) -3- (GRU T A HIRE
i) L) -2- ORI ID) -3- (3,5- IS -4- FHIEORIE) (N3 -6- GRIE FHIE) 2R9T
[d]mEME -4 - FHEG 2 i (20mg, 66 % 2~22) JLC-MS:m/z 644.3 (M+H) .

O

MeO O
S
Mg \ OH
OMe N
O

OH

[0250]  ARffxt T Ste BIAL A e Tk RO REFF (FE T ZE LR DBRS L BRR) |, il id A1 2P 3RS
HA {12~ (28, 3R) -3~ (GRUT B FIEE IS RE) S 50) -2- (VRIS ED) -3- 3,5- “HI
F- - WEEIRED) THEK) -6- GRIEIIZE) ZTF [dImem -4- HER g (3-9) A2 ((2S,3R) -2-
(ARSI -3- (3,5- I3 -4- IEORID) - 3-J2RL NI -6- ORREPIID) ST [d] men: -
A-FIR (fb457#9103) <LC-MS:m/z 502.3 (M+D) "o 'H NMR (400MHz , CD,0D) 88.05 (s, 1H) ,7.94
(s,1H) ,6.64(s,2H) ,4.75(s,1H) ,4.61 (s, 2H) ,3.97-3.93 (m, 1H) ,3.86-3.79 (m, 1)) ,3.79
(s,6H) ,3.45-3.43 (m,2H) ,3.30-3.29 (m, 1H) ,1.99(s,3H) ,1.42-1.32 (m,8H)

e flA4
2- ((25,3R) -2- G REEIL) -3- (3, 5- AU -4- AR -3- 250N 3E) -6-
(AL D) 25

[d]mem -4- FAR (L 599104)
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MeO.__O NBS, AIBN Oy OMe . co, MeOH O5OMe Pdic, MeOH
cCl,, 80°C, 16 h 80°C, 2 h 25°C, 16 h
- FHA Br $%g  MeO y®C
441 4-2 4-3
X
O._OMe O.__OMe HS o
NBS, AcOH /\(\/\
NH, NH, >
\/é/ . \/& Pd,(dba);, Xantphos
MeO 25 c,‘12 h  MeO o DIEA. 7 %
% % D 100°C, 12 h
4-4 4.5 T RE
MeO
MeONa, MeOH NH, O
/\)\ 25 °c 12h s sS OMe
o SRF O NH,
4-6 OMe
4.7
MeO
NH,0
MeO sS OMe
O NH, oTB
MeO (o]
OTBQ ) 47 LiOH
Meo © " = e I . oM MeOH/THF/H o;
OH i OMe ° secon
Me 80°C, 12 h SR H
OMe O FHG 0 o
OMe
3-5 4-8
.
oTB MeO 0
MeO 0 TBAF s
Me S THF v oM N e
e N PMe 25°C,1h °
T o)
0 OH
g N 54104
[0251]  SPYRA.5- (BLHED) -2- iR G HE S
Ox_OMe
NO,
Br
[0252]  [)5- FH3E-2- A3 - R R S (235,120 41mmo) £ECC1, (200mL) H R s
JHATBN (1.98g,12.04mmol) FINBS (32.15g,180.61mmol) o B N IR S 4E80°C N Hif: 16h.
/%W:H&F%HM%mu%hﬁmmmmmx3)HX% F BN N k4

AP EIFR R A s A (PE/EtOAc=17/1) &lifk DATF 55~ QRHED) -2- iR IR HH

fig (19.12g,38.6%)7%) ,
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[0253]  2PIKB.5- (FAEAEHEL) -2- AL oR IR S
Og_OMe

NO,
MeO

[0254]  |f)5- (JRLFAL) -2- WYL IE FHER FPE (19.12g,69. 77mmol) £EMeOH (180mL) HH VA I
HIIASIK,CO, (9. 64g,69. 7Tmmol) o KR A HI1ES0C i 2h o K4 KM JTIH,0 (300mL) A, 1]
EtOAc (300mL x 3) MR EFH AN I KNa, S0, T4, o S BAR R D ks A5 2
AW B F Al A (PE/EtOAc=5/1) 2fifk DTS 25 - (AR L) -2- YRR IR
IR (10.52g, 7 3266.9%) . 'H NMR (400MHz,CDC1,) §7.85 (d, J=8.4Hz,1H) ,7.60(d,J=
1.2Hz,1H) ,7.51(d,J=8.4Hz,1H) ,4.48(s,2H) ,3.86(s,3H) ,3.38(s,3H) »
[0255]  SPPRC.2-5aFL-5- (AL D) X FHIR S
Ox_OMe
NH,
MeO

[0256]  {EN, R [f)5- (AL HE) -2 - A3k - 2K FHER i (7.52g,33.39mmo1) 7FEtO0Ac
(100mL) HRYATR IS IN10% Pd/C(2.6g) , I HRHE AP O H TNV 3 K AR i TR
B HH A3 R G525 °C R AEH, (45psi) FHidkE16he B8 BRI
Fe N4 VAT R e o s il i A (PE/EtOAc=6/1) 4lifk AF3 5 2- 24 5L -5- (H
SHIL L) SRR S (5.85g,79.6% 7°3%) JLC-MS:m/z 195.8 (M+H) .

G

[0257]  FRIEXS T SZHEFIAL I HI S ik R e (FE 5 LR 2 BB A AP RD) |, il ok A P B
FIE 2 - 54 L -5 - (AL FSE) JRHIRR R , 5 k3,37 - —fmbe 3 (2- 245k -5- (5L
FHEL) R — FIER) (4-7) JLC-MS:m/z 474.8 (M+Na) ',

oy

MeO O

Me \
OMe

OMe

O
OH

[0258]  ARJEXS T SLHEHIAL I G 2 ATk R e (AT R LR 2P BRQZE D ERS) il A 2P JRQ
PR3, 3 - lmbe RO (2- 548 -5 - (AL AL X HIER —HIR) (4-7) 1 (3S,4R) -4~
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(GRCT B R RERE L) 530 -3- O SEAL) -4- (3,5 HIAIE-4- HELORHD) TR
(3-5) A2~ ((2S,3R) -2- GRIRFLFARD) -3- (3,5- IS AL -4-FELRHD) -3- B AN D) -6-
(FAR L FRE) 2R [d]wem - 4- FHFR ((k54104) JLC-MS:m/z 516.1 (M+H) " 'H NMR (400MHz,
CD30D) 88.19(d,J=1.2Hz,1H) ,8.12(d,J=1.6Hz,1H) ,6.67 (s,2H) ,4.69(d,J=5.6Hz,
1H) ,4.65 (s,2H) ,4.04-3.99 (m, 1H) ,3.97-3.90 (m, 1H) ,3.83 (s,6H) ,3.53-3.48 (m,2H) ,
3.46(s,3H) ,1.99(s,3H) ,1.55-1.34 (m,8H) »

SrE151AS

2- ((2S,3R) -2- GRJREESEIL) -3- (3,5- 1AL -4-FIEESREL) -3- LN 4E) -6-
(I 269 [d]

IBEWE - 4- PR (b 591105)

e e
Mt 0 BocNH, MeO 0
Me 1 . Pd(dba),, S-phos, K,CO3, Me 1 S K,CO3, DMF
OMe N cl X, =i, 16h OMe N NHBoc 80°C.12h
O o}

Mel
—_—

OEt OEt
36 51
OTB; OTB<;>
MeO o TFA MeO o TBAF
S —_—
Me 1 DCM Me - THF
OMe N NMe 0°C,05h OMe N NHMe CC.1h
)—0Bu $C %D
0 o) o
OEt OEt
5-2 5-3

MeO (0] MeO 0]
LiOH
Me ! ’ MeOH/THF/H,0 Me ! °
OMe N eOH/ 2 OMe N
NHMe 209 11 NHMe
0 T RE 1)

5-4 1454 105
[0259]  PHRA:6- (OB T SEAE L) S0 -2- ((2S,3R) -3- (G T 2 AL HRELE D) A
F) -2- ORREESAL) -3- (3, 5- HAAE -4- HHELORED) N3 AT [d]meme -4 - FHTR £ S
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MeO o}
Me 1 8
OMe N NHBoc
0

OEt

[0260]  [A]2-[(2S,3R) -3- (AU ] A (AL bt s i -2- GRS ED) -3- (3,5-
FRAAAE -4 - AL -2R3D) N AR ] -6-S1- 1, 3- AT FHEME -4 - IR £ (500mg, 771 . 22umol) Ak
FFARBUT TS (271 04mg , 2. 31mmo1) £ FAZE (10mL) FRAGIATRIHER P (dba) , (4. 35mg, 77.12
umol) \K,C0, (319.76mg, 2. 31mmo1) F1S-Phos (63.32mg, 154. 24pmol) KR SHIAE100°C N i
PE16h 44 KRR A Hiid 4F0°C R IIHL0 (10mL) K, FIEtOAc (10mL x 3) ZXHL K445 F11
APVZIERK (10mL) Peik, £8707KNa, S0, T8 , i I FLAE IR MIR4RVAS 25k Kok
FYIE L REHE (PE/EtOAc =100/12210/1) A AT 216 - (BT SR 250 -2- [ (28,
3R) -3~ DRUT 36 (CHIED) FRELE L] 0L -2- ORRBESAE D) -3- (3,5- AL -4- LK
30 L] -1, 3-SR FmEm -4 - FIER £ (500mg, 88.9% *°3%) o 'H NMR (400MHz ,CDC1,) 38.46
(br s,1H),7.66(d,J=2.1Hz,1H) ,6.70 (s, 1H) ,6.56 (s,2H) ,4.73(d,J=4.6Hz, 1H) ,4.48-
4.42 (m,3H) ,3.95-3.90 (m, 1H) ,3.82 (s,6H) ,3.45-3.40 (m, 1H) ,3.31-3.25 (m, 1H) ,2.06 (s,
3H) ,1.53(s,9H) ,1.43-1.25 (m, 10H) ,1.43-1.24 (m, 1H) ,0.91 (s,9H) ,0.07 (s, 3H) ,-0.12
(s,3H) .

[0261]  SPEEB:6- ((RU T LD (FHIE) 503 -2- ((2S,3R) -3- (U T 2 AL RN
30 D) -2- GRRILSESED) -3- (3, 5- Uk -4- IEEZRIL) P ED) ZE01 [d] mEms -4- TR £

fi5
OTB;;
MeO o
Me \ 5
OMe N NMe
)—O'Bu
o (0]
OEt

[0262]  |r)6- GRL T A LR AL 0 -2- [ (2S,3R) -3- AU T &L (T HIED) Hipd ek ] s 3k -2-
AR AEIL) -3- (3,5- “HISEIE-4- FEE- KAL) 3L ] - 1, 3- AT FEmk - 4 - FHIR £ (200mg,
274 .35umo1) £+DMF (2mL) FﬁﬁﬁfﬁiﬁﬁpiﬁﬂﬂKzCog (189.58mg,1.37mmol) FiMeT (194 .70mg,
85.40uL) KRGS0 C M FEL12h ¥ HIG R SON TR 9 IH,0 (5mL) #0FE , FHEtOAc
(5mL x 3) AN AFHIFMIANUEMER/K (Bl x 3) Yok, 8/ 7/KNa, S0, T, 1 B8 H A
PN k45 DTS 215 m W R ks W o il 25 U TLC (S10,, PE/Et0Ac=10/1) 4lifkLA#F 216 -
[RCT A3 (FH D) 2438] -2- [ (2S,3R) -3- [T &t (D) ke e ] St -2- O kA
AR -3- (3,5 ZHISEAL-4- FREL- ORI PIJE] -1, 3- 20wt -4- FHIR £ (40mg ,19.6 % ™
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) ,LC-MS:m/z 765.3 (M+Na) .
[0263]  2PURC:2- ((2S,3R) -3- (BT i HELHEELE D A FD -2- GRRIEHEID -3- (3,
5- " HSEFE-4-FERED) D) -6- (FHELGASD) R [d]mem -4 - HER £ i

OTB;

MeO o)
Me \ =
OMe N NHMe
o
OEt

[0264]  |A16- [T AL EdE (F3E) &35 -2-[(2S,3R) -3- DR T 3L (L) FRkke 3] |
Fe-2- OREAID) -3- (3,5 HISE AL -4- L -OR30) N AL ] -1, 3- A TFWEme - 4- PR £ i
(30mg, 40.37umol) £EDCM (1mL) HHFRIFATR HH S IHTFA (29 89ulL, 400umol) o Ff 5 MR & ¥I4E0
‘C M0 5ho B SN TR S L0 (10mL) #6, JTIEtOAc (10mL x 3) 25N K-S I ANLE
FHER/K (10mL) P, 20 7KNa, SO, T4, 1o 180 Hik4s DA 212- ((2S,3R) -3- (G ] H
FEFREGEED) 30 -2- GRS -3- (3,5- R EE-4- AR D) N D) -6- (AL
IR [d]EEmE -4- PR R (22.5mg, 86.7 % 773%) KTt — L4t 1l T F—2P % LC-
MS:m/z 643.1(M+H) .

[0265]  2PEED:2- ((2S,3R) -2- ORRIESAL) -3- (3,5 ZHISE AL -4- FHIELORAD) -3-
FL) -6- (FILED) Z8TF [d]wEm: -4 - FHER L1

oy

MeO o)
Me \ =
OMe N NHMe
o)
OEt

[0266]  7FO°C FIA)2-[(2S,3R) -3~ [T 3k (T HIEL) Fkbe L] S Ak -2- OR KL SEL) -3-
(3,5- A AL -4-FHEL-ORE) (N AL -6- (FFIERED) -1, 3- 2R mEms - 4- IR £ T (30mg,
46 .66umol) £ETHE (0. 5mL) HA K IA WL FH % I TBAF (466 .62uL, 466 . 62umol , 75 THE ) 1Mi%
0 o BHEAPIAE0C R HEHE Lho 5 SR TR G590 1,0 (10mL) F08E, J HTIEt0Ac (10mL x3) %%
B -G IEAHUZE FEE /K (20mL) Peik , £ 07KNa, S0, T4, ol T HikZa A1 212- [ (28,
3R) -2- O RIESEAD) -3- (3,5 “HISAE-4- AL -OR0) -3- -] -6- (AR D) -1,
3- IR EEME - 4- HHR £ (20mg, 81.1% 77 3%8) K HCFRdt— L aifv I b P8R . LC-MS:
m/z 528.7 (M+H) ',

[0267]  JPERE:2- ((2S,3R) -2- G KILEEID) -3- (3,5- “HIAESL-4- ORI -3- 28N
F0) -6- (FFHEEAED) Z8Tf [d]mem -4- IR (v 54105)

60



N 118339149 A W OB P 59/73 T

oy

MeO o)
Me 1 =
OMe N NHMe
0

OH

[0268]  [f]2- [ (2S,3R) -2- GRJRILAEIL) -3- (3,5- —F4EIL-4- 3L - 203D -3- 3L 15
FT-6- (FHEZAEY) -1, 3- K TFHEM: -4- HHER £ i (20mg, 37 .83umol) £ETHF (0. 8mL) \MeOH
(0. 2mL) FIH,0 (0. 2mL) FAGIATRIHHR JILi0H (4. 53mg, 189. 16umol) «KHRA#IE20°C N HikE
Lho B SRR 570 FIH,0 (10mL) Rk, FIEtOAC (10mL x 3) AW K &5 B HLE Fl K
(10mL) Pk , 810 7KNa, SO, T4, ik B8 HLie 4 o K ks pad id il £ AHPLC (B :Kromasil
100-5-C18; i 5IAHA: 7K (0. 1% HCOOH) , i B : CH,ON; BB : /E10min 50 % BE90% B)
alifb A1 512- [ (2S,3R) -2- GRRIEAID) -3- (3,5- —FIGEIE-4- L -k HL) -3- %5 - 1N
F1-6- (FEGIE) -1, 3-SR FEmk -4- FIfiR (7.92mg, f7%R41.8%) LC-MS:m/z 501.3 (M+H
) "o 'H NMR (400MHz,CDC1,) 87.57 (d,J=2.3Hz,1H) ,7.09 (d,J=2.3Hz, 1H) ,6.57 (s,2H) ,
4.93(d,J=4.3Hz,1H) ,4.02-3.97 (m,2H) ,3.84 (s,6H) ,3.31-3.24 (m,1H) ,3.11 (dd,J=
3.5,15.2Hz,1H) ,2.92(s,3H) ,2.06 (s,3H) ,1.61-1.40 (m,8H) .

S ehIAG
2- ((28,3R) -2- GRRIEHAID) -3- (3,5- 5L -4- IERHRD) -3- D) -6-
(D 25T

[d]mEms -4- R (fk597106)

-—Sli,
OTB; OTB; /0 ;
MeO (0]

MeO o] T MeO o s
—— —_——
S
Me 3 DCM Me . K,CO3, DMF Me 1
OMe N NHBoc 0°C.05h OMe N NH, 80°C. 12h OMe N NMe,
¥ KA ¥ 3B

o] o) o

OEt OEt OEt
6-1 6-2

TBAF MeO o) MeO o
e T kaﬁs . IJH§S
25°C,05h Me | MEOHTHFH,0 J
P 3C - Np'w% 25°C, 05 h N prez
o ¥ 3D o

OEt OH
63 154106

[0269]  JPERA.6-%43E-2- ((2S,3R) -3~ (GRU T L HHELHH ARG A3 -2- BRI A
FL) -3- (3,5~ FAEE-4- FRELIRID) PR ED) R0 [d] e -4- FHIR £ i
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OTB;

MeO o
Me \ S
OMe N NH,
o

OEt
[0270]  [A16- (R ] SRR BRI IE) -2- [ (2S,3R) -3- [RUT 38 (H3E) HpE e 3L ) 4 3L -2-
GRREATD) -3- (3,5- A -4- FRL - IR0 N3] -1, 3- T - 4- AR £ i (100mg,
137.17umol) £FDCM (1mL) H R IATR R IITFA (101 .56pL, 1. 37mmol) o S MRS PI{E0C
PEPE0. 5ho ¥ S B TR A i i U JIH,0 (10mL) ¥ 2K, HFIDCM (10mL x 3) ZXIN KA HUZE 4
Na,SO, T4, 1 B8 HAC I B ks AT 216 - 2055 -2- [(2S,3R) -3- DR T 2 (S HE) HgEk
FEVEA-2- OFSAED) -3- (3,5 “HISAE-4- L -OR3) P EE] -1, 3- IR e - 4 - HHTR
i (80mg,92.74% ) 3K) CHHEICTHU—Saift T TP .LC-MS:m/z 629.2 (M) .
(02711 2PEEB:2- ((2S,3R) -3- (G T 2 AR RD) S0 -2- O SAD) -3- (3,
5-  FAEIE -4- FAZEIRID) 3D -6- (Z HIERSUIL) A [d]meme - 4- FfR 7 i

OTB;F

MeO o
Me \ 3
OMe N NMe,
o

OEt
[0272]  |A16-3E-2- ((2S,3R) -3- (BT R HEERFIRELID) 30 -2- GRREAED) -3-
(3,5- " FI4E -4 - AL 2R EE) P 3E) A9 [d]memd -4 - R £, (60mg, 95.41umol) {EDMF
(1mL) FPRTA TR S KO, (39 . 56mg , 286 . 22umol ) FlMeT (23.76uL, 381.62umol) o452 W iR
/m\%f% C MhiFE12h, /\fﬂ}:,4ﬁfiJ‘T/bbm¢@/EHH 0 (10mL) ##¢, HEtOAc (10mL x 3) 2<HY,
K IFANUZEIERK (1omL x 3) Yol 46Na, S0, T, i 8+ H.ik4r A1 212~ ((2S,3R) -

3- (GRUT R R HREGEED) D) -2- O RRAED) -3- (3, 5- IS -4- HERED) !N
H) -6- (CCHIELEED) R [d]mems -4 - IR C TR (55mg, 87.75% 7% ¥ HICFRE—F4lift
T 8. LC-MS:m/z 657.30+H) ",
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oy

MeO o
Me \ S
OMe N NMe,
o

OH

[0273] AR TS BIAB I i 25 TR ALy ()5 S5 P BRD 2 2P IRE) | 1l £ 20 BRD

FRA ]2- (28, 3R) -3- (GRUT i FE T 30) S AL -2- O RS ID) -3- (3,5- 1%

Fe-4-HEORED) WD) -6- (CHELSAED 2RI [dImeEms -4- IR £ g (6-2) Hak2- ((2S,3R) -

2- ORELAEID) -3- (3,5- TS -4- FHELRTD) 3-8 3E) -6- (TR EED) KIf [d]

WEE -4 - FER , SChEBIAG ((b & #9106) LC-MS:m/z 515.3 (M+H) " 'H NMR (400MHz,CDC1,) &

7.73(d,J=2.7Hz,1H) ,7.19(d,J=2.6Hz,1H) ,6.58 (s,2H) ,4.94(d, J=4.3Hz,1H) ,4.03-

3.97 (m,2H) ,3.85(s,6H) ,3.31-3.24 (m,1H) ,3.14-3.09 (m, 1H) ,3.08(s,6H) ,2.07 (s,3H) ,
1.56-1.32(m,8H) »
SE1HIAT

2- ((2S,3R) -2- GRRFLAEILD) -3- (3,5- —HIGIL-4- FILRED) -3- LN 3E) -7-

FRA LRI [d] w4 - FHPR (K5 #107)

‘Bu Bu

NH, O )H< NH; O

cl 2n NBS, Pd(OAC) s H,SO4, MeOH
" R 2 4,
oM — e 0" 'NH O — TR Bo NH O AL (B onte
MAP, =47 ACOH, 25°C,16h  Br 70°C.4h
MeO DCM, 0°C, 2 h /@Aom s . Y %c  MeO

T &KA MeO MeO

71 7-2 7-3 7-4

o)
HS/\)LO/\(\/\ NH2 o OMe i
- o EtONa, EtOH 2

s
> OMe » EO _s
Pdy(dba)s, Xantphos l(\/ c S OEt
DIEA, 7 % MeO 26-\, 161 O NHy o
120 °C, 16 h ¥y e
%o
7-5 76

OTB;
Meojg/'\((; OTB OH

MeO 0
MeO. (0]
Me oI TBAF
OMe O 35 Me \3 oMe ___________ » Ve s_ OMe
_ THF i
Bg%ﬁg’fe\h OMe N 40°C,1h OMe N
, il
¥ %F o ER o
o OFt -
78
OH ;
LIOH MeO o)
=
MeOHTHF/H,0  Me \S PMe
25°C,1h LY N
¥ %H
0
OH
44107
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[0274]  JPERA.4-FHAA L -2 - R38R FH R
By

O” 'NH O
OMe

MeO

[0275]  £F25°C PNA)2-%d 3k -4- A oK R FIE (25g, 137.98mmol) £FDCM (200mL) FRTIIA
RS DI NE (22.27mL,275.96mmol) FIDMAP (168.57mg, 1.38mmol) - SR 5 7E0°C FF2,2- —
FRELPIMES (18.67mL, 151. 78mmol) RTINS IENE S B AT SR S /E0°C T it dk2h F
[RNR AN HCLIAR (50mL) 7K, I H_FHDCM (100mL) #Bt BB HUES 55, FHIN HCLiE
T (40mL) 1 FINaHCO, /KA TR (50mL) FIEE7K (40mL) Peisk K A ML= 22 J7KNa, SO, T4, 1L 3
JFH e 4q AFF 2IAH 4 - FH AR 2 - 2 - 5 e e 2 2K G H RS (18g,60. 9% 77 3%) | B L C Rtk —
Haifl BT N2 3. LC-MS:m/z 266.3 (M+H) .

[0276]  2PUEB: 3-J5-4- HHAAUIE - 2 - Rp T e 0K FHR HH i

ﬁu
O”"NH ©

B
! OMe

MeO

(02771 [f12- (2, 2- “FIEEPI I ER 2 AL) -4- S AR -ZR IR TS (36g, 135.69mmol) £ K
(400mL) HFAIR RN NP (0Ac) , (6.09g,27 . 14mmol) \NBS (53.13g,298. 53mmo1) A4 - H &
FENAIR (46.73g,271.39mmol) o Rf S M TR A H01E25C R it 16h o JR 5K SN TR 5% HIH,0
(200mL) AR FLid I8 o 5 e i FHEt0AC (150mL x 3) 25 K A I M LZE I ER /K (100mL x
3) Yok, & J0/KNa, SO, T4, ol B8 FLA IR N IR 4 o 15 ke o3 i ook e ke JGG 20 7% 2% (
1SCO®:80gSepaFlash®™ KL gt , 7E65mL/min N [1J0-15% EtOAc/PEESEE R 4k PA1S
FI3-JR-2- (2, 2- ZHIEEBIL 2D -4- PRS- R IR FE (4.8¢,10.3%77%) oLC-MS:m/
z 344.2 (WH) 7

[0278]  JPRRC: 2- 2 Fk-3- 7R -4 - M EE AR PR i

NH, O

B
r OMe

MeO

(02791  {F0°C F3-1R-4-F5 3L -2 -1 ke e EL ok FHER HH G (4.8g, 13.95mmol) £-MeOH
(2mL) PV TRUT B R DL S0, (44.66g, 24 . 2TnL) 5 SRR A S HHIN V3
KRS IAETOC R AEN, S5 NIt 4D S H B SON 7K (50mL) Rk, FIEtO0AC
(30mL x 3) AHL KA A NUE FAEE/K (30mL) PR , £6T57KNa, S0, T4 , 3k BEHAE R B
ek o K i Wy 5 PE (10mL) — it B2, O FR B iiam a1 1850 125 K DF HIPE (20ml) e
P SRIGFERUE N TR B2 - 5438 - 3- 1R -4 - AR R FRiE (2. 4g,66.2% 723%) 3 H
ToFE— Al BB T 5B, LC-MS :m/z 262.1 (M+H) “.'"H NMR (400MHz , DMSO-d6) &
7.82(d,J=9.0Hz,1H) ,6.45(d,J=9.0Hz, 1H) ,3.87(s,3H) ,3.79(s,3H) .
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M
OMe  NH, O

=i S'S OEt

O NHy MeO

[0280] AR T S BIAL I £ PR R e (FE 0 P 2P BB 2P BRD) |, 1l A AP JRC
PR 2 -5 5 -3 - 7R -4 - AR R IR R (7-4) B iki3, 3 - hike —FoW (2- gk -4- H%
FORHIR — Z08) (7-6) JLC-MS:m/z 474.9 (M+Na) ',

oy

MeO O
OM
Me ] S =
OMe N
(e}
OH

[0281] RIS TS HEFIALIIE s BTk R 7 (575 Z LR 2P BRQ SHIR) |, a1 20 BRDH
3,37 - ikt —EEA (2- 2 B - 4- R IR — ) (7-6) Hrak2- ((2S,3R) -2- GRK
FAEIL) -3- (3,5- “HISEAL-4-HSLIRID) -3- LN FL) -7- AR [d]mEm: - 4- FHFR (fb
E107) JLC-MS:m/z 502.3 (M+H) "o 'H NMR (400MHz,CDC1,) 813.36 (brs, 1H) ,8.32(d,J=
8.6Hz,1H) ,6.95(d,J=8.4Hz,1H) ,6.58(s,2H) ,4.95(d,J=4.3Hz,1H) ,4.07 (s, 3H) ,4.06-
3.98 (m,2H) ,3.85(s,6H) ,3.39(dd,J=8.3,15.1Hz,1H) ,3.21(dd,J=3.7,15.1Hz, 1H) ,
2.06(s,3H) ,1.59-1.34 (m,8H) .

SrefoIA8

2- ((2S,3R) -2- GRRELAED -3- (3,5- HISEIL-4- L IRED) -3- AN ) -4-
(FRAZESIE) MM (1, 5-a 1 Mg - 7- FIER (1L &54108)
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MeQ ome
0=p
Me +
TBSO Q \”/ch':l 8.2 TBSQ Q
MeO (0} O “  MeO 0
KzCO:;, MeOH
Me , 15°C, 16 h Me N
OMe O S®A OMe
8-1 83
TBSO Q
MeO o
0
o} Me X
Iz, NalO, Z OMe ™
A oM —————» I OMe B9
N DMF N AN Pd(PPh3),Cly, Cul, DIEA
L 60°C, 48 h i CH4CN, 25°C, 3 h
y%B y%C
84 8.5

MesSO3NH,, DCM
—_—
25°C, 15 h

%D

Mel, K2003

DMF, 80°C, 12h
¥ KE

NaOH
————
MeOH/THF/H,0
60°C,12h

¥ &F

OMe

(@]
[0282] AR T S BIAL Rl 25 B iR R Py (FE 7 S8 LR R BRH 2 20 3R0) | it AE 20 3R
HRE 3, 5- AL -4- FRELOR - 1- FHE G Al (3S,4R) -4~ (GRUT R HZEH R D) 5430 -
3- R EEAEID) -4- (3,5- L -4- EE RS TRE(8-1) s
[0283]  JLIRA. T HE (((IR,2S) -2- GRREESEED -1- (3,5- — FS AL -4- LD Tk -4-
He-1-50) sf Ik IR
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TBSO ;
O

e OMe %

[0284]  {r0°C I, K51 - M -1- S LR e 5L - PN - 2- i (3.8g,19. 8mmo 1) 1R A I £
(3S,4R) -4- DR T 3 (D) FRAREGE L] S 0 -3 ORI S AD) -4- (3, 5- HIA L -4 - HHL -
SKHE) TS (7.2g,16.5mmol) FIK,CO, (4.56g,33. 0mmol) 7EMeOH (70mL) Hr TR A i o K B
EYIHELSC MERS MHEL16h KR S W B2 N IR S R Fe s P PRI IR i
(ISCO®;220g SepaFlash™ ke eidikl: , 7F150mL/min N[J0-4% EtOAc/PEREEF PR 4k
PAFEIRUT He- [ (IR, 2S) -2- GRRIESEIL) -1- (3,5- —HIEIL-4-FEL 283 Tk -4-Pug
3] - T FIEERERT (3.28,44.9%7%%) o 'H NMR (400MHz,CDC1,) §6.54 (s, 2H) ,4.59-4.58 (m,
1H) ,3.85 -3.81 (m,7H) ,3.50-3.46 (m, 1H) ,2.48-2.46 (m,2H) ,2.07 (s,3H) ,1.97 (s, 1H) ,
1.46-1.34 (m,8H) ,0.90(s,9H) ,0.07(s,3H) ,-0.15(s,3H) .

[0285]  JDPRB.5- 242k -6- ML e FHR HH i

0]

MeO

= | OMe
N AN
|

[0286] )5 - S JE N I FH R F il (10g, 65. Tmmol) FEDMF (80mL) 1 [l i Hh i JINa 10,
(5.61g,26.2mmol) FT, (13.4g,52. Tmmol o ¥ S NI A HIAE60°C M iiHF48h. ¥ A= , 1l KV
TRA IR0 % AR N /K 278K (100mL) o B4 R 5E A i £ 1053 B o 28 1o i e e B I
K o RFBCER 1) b A TR, AU N T AT 2115 - 2 3 - 6 - - mbme - 2 - FHR HH RS (7. 84,
42.99%7%) .'"H NMR (400MHz,CDC1,) 57.88(d,J=8.2Hz, 1H) ,6.95(d,J=8.2Hz, 1H) ,4.68
(brs,2H) ,3.93(s,3H) -

[0287]  PEEC.5-543E-6- ((4S,5R) -5- (GRUT FE L RESL D) 500 -4- OFRALA
H) -5- (3,5- HAE AL -4 - HHEORED) X 1-p-1-22) nbme FHR HH s

TBSO ;

0O~ 'OMe

[0288] AL T 2L~ [(IR,28) -2- UKEESAIL) -1- (3, 5- IS EE-4-FIIL-OR3E) 1Ii-4 -k
FASE] - R (1. 71g, 3. 96mmol) 15 -2 5 - 6 - AL -TE I - 2- IR FHTES (1g, 3. 60mmol) 1
MeCN (40mL) HFIA R A ZR IPd (PPhy) ,C1, (252mg, 360pumol) Cul (68.5mg, 360umol) FIDIEA
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(3.13mL,17.95mmol) FTFAHESWI/E25C M gH3h KRS /K (200mL) 78, JTIEtOAC
(150mL x 3) AEE o KA H AT WU T /K N2, S0, T, 1 31 ELik 4 DAFF BB sy o K ik A
)3 ok o 3o e s e 3 7 (ISCO™ ;40 g SepaFlash®™ ik i i AL, /E100mL /min FFJ0-20 %
EtOAc/PERSEE VLR £ifb LIS 25-243L-6- [ (4S,5R) -5- [RUT 3 (T H3D) Hgkbe L] A
H-4- OFEAEL) -5- (3,5- ZHISEE -4- L -ORAE) - 1- R ER Tk g - 2 - HH R FH s
(1.77g,84.2%%3) .'H NMR (400MHz,CDC1,) 87.88(d,J=8.6Hz, 1) ,6.99(d,]J=8.6liz,
1H) ,6.55(s,2H) ,4.75(s,2H) ,4.65(d,J=6.0Hz,1H) ,3.93(s,3H) ,3.87(d,J=2.8Hz,1H) ,
3.83(s,6H) ,3.66-3.57 (m, 1H) ,2.91-2.81 (m, 1H) ,2.80-2.70 (m, 1H) ,2.08(s,3H) ,1.73-
1.63(m,2H) ,1.52-1.30(m,6H) ,0.91(s,9H) ,0.08(s,3H) ,-0.13(s,3H) .

[0289]  JPEED:4-454(3E-2- ((2S,3R) -3~ (GRUT L LR RS ID) 500 -2- ORRAEHA
F0) -3- (3,5~ —HAEIL -4- SR TD) IS0 eI [1, 5-almibne - 7- FHER FH S

TBSO ;

MeO

OMe

[0290] Ry (B4 = FHORLRE D) S 20) 2L FHIR A T i (946mg , 3mmol) FNTFA (5mL) [ &
PIEOC R h IR S BN KA 197K (150mL) H, FIDCM (20mL x 2) Z5HY . 7F25°C ¥4
GIHIANIESLAIKNa,S0, T 0 FURHIE IR RPN N 25 - 24 55 -6- [ (45,5R) -5- [ ]
B (RS PRk R - 4- GRRESEED) -5- (3,5- AR -4- -3 T -1-dit]
M - 2 - FRR B (0. 96, 1.65mmol) ZEDCM (20mL) i D BT IR S 425 °C F Bt B
15h 4 SN IR AP A RINGHCO, /KA (150mL) 332K o BEAHLIE /3 B, 48 JC7KNa, S0, T4, 1
TEFE Hk i LIS BB A5W) 2 Asal iot Ded ReE R €3 725 (1SCO® :20gSepaFlash ™ fE i Pk
F, £E80mL/min N[0-20% -40% EtOAc/PERBEEBENIR) 2L LAFT 24- 22k -2- [ (2S,3R) -
3- DU T 2 (CCH3E) RS R ] S At - 2- R REE S D) -3- (3,5 HIS A -4- - KD !N
SEIMEMEF[1,5-al e - 7- FfG FIER (168mg, 17. 1% 23%) JLC-MS:m/z 598.8 (M+H) *.

[0291]  PYEE:2- ((2S,3R) -3- (G T R HEFEESD) 18D -2- GRREAED) -3- (3,
5- AL -4- IR ED) PAD) -4- (FFERSED) bk (1, 5-al nbme - 7- FHER FH iR

TBSO ;

MeO

Me
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[0292]  [f]4-583E-2- [(2S,3R) -3- [HUT 5E (CHED) kit A At -2- ORRIEESD) -3-
(3,5~ — FIA L -4- FBL - 50) P RE M I [1, 5-a Mb g - 7- FIER S (84mg, 14 1umol) 7
DMF (2mL) Hh (738 HH R IK,CO, (58 3mg , 422umo 1) FMeT (70.0uL, 1.12mmol) o K¢S MR A5
1E80°C FHEEE12h BN B A /K (30mL) #EE, FEtOAC (30mL x 4) 28BS0
AHZLTCKNa, SO, T4, W 38 I H k4 LATS 21 7z 5 5k s i PRask e e 572 (
ISCO®;4g SepaFlash® fEfemiht , £E100mL/min FfAJ0-20% EtOAc/PERSEE /i) Zift DA
F322- [(2S,3R) -3- DR T 28 (CHIZD) FIRERE AL ] A0t -2- O AAD) -3- (3,5 HIA 2L -
4-FREE-ORED) N3] -4~ (FF3LEED) i I (1, 5-al MEmE - 7- HHER FHE (20mg, 23.3 % 773K) .
LC-MS:m/z 634.0(M+Na) .

[0293]  SPYRF:2- ((2S,3R) -2- R RIESEID) -3- (3,5- AL -4- IRRSD) -3- 325N
B -4- (FHEEEED) MM IF[1, 5-almbme -7- R

e

MeO

OH

[0294]  ffy2-[(2S,3R) -3 LRUT 2 (S FRRESER ] S -2- fUREESAEL) -3- (3,5-—
FASR R - 4- FRE - DR YR -4 (FPIRSED) MEME T (1, 5-a  WbnE - 7- FHER H1TAE (20mg, 32. Tn
mol) {£THF (2mL) \MeOH (5mL) F/1H,0 (2mL) I T P s DINaOH (26 1mg , 6. 54mmol) o B 5 W i
FPIE60°C R P 2h AR N RERIAT R HIK (5nl) #E, 6N HC1ERft ZEpH=
4-5 FHE A HELOAc (30mL x 3) A KA ML= 28N, S0, T, i B8 HAETUAS k& A
19 BB - B4 B A i i ) 45 FUHPLC (B :Kromasi1100-5-C18; i shAHA: /K (0.1%
HCOOH) , I BB : CH,CN; B - {E8minP50% BZES0% B) 4lifb PAfF2I2- [ (2S,3R) -2- Gf%
AL -3~ (3, 5- RIS -4- FIL IR -3-J k- N ] -4 - (IR SAID) MEme (1, 5-al Mt
e -7-FIG (2.33mg, 14.52% 23%) JLC-MS:m/z 484.3 (W+H) ".'H NMR (400MHz ,CD,0D) 87.76
(d,J=8.2Hz,1H) ,6.71 (s, 1H) ,6.64 (s,2H) ,6.24 (d,]=8.2Hz,1H) ,4.61-4.58 (m,2H) ,
3.87-3.74(m,8H) ,3.22-3.14 (m,1H) ,3.07-3.01 (m, 1H) ,3.00(s,3H) ,1.99(s,3H) ,1.46 -
1.24(m,8H) .

[0295] SR IFPAIAE M PT VA E 2208 b o St (0 it 0 SR ADURE P8l FH A A O S
BB FEAL B MRSl an 2o  FEES L SR A S T

[0296] (LA Hn10204 1) # THPLCSY B 451 - (a3l HE  Welch Xtimate C18 150%30mm#5um;
TREDAHIA: 7K (0.1% HCOOH) , 3 ZhAHB: CH,CN; BB : /ETminP57 % BZEST%B.

[0297] (L5 W03 H) & BUHPLC Ay B 464 - (4154 . Kromasil 100-5-C18; i shAHA: 7K
(0.1% HCOOH) , 77 ZhAHB: CH,ON; BEJE : £ 10minP50% BZ80% B.

[0298] (V. 51040 HI 25 UHPLC )y B 45 t % 4E - Welch Xtimate C18 150%30mm*5um;
i BhAHA: 7K (0.01% NH,H,0+10mM NH,HCO,) , Jit sHAHB : CH,ONs BEE : /1-9min N 20 % BZE50%
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B.

[0299] (L5 W06 %] 2 BUHPLC Ay B 464 - (4154 . Kromasil 100-5-C18; i shAHA: 7K
(0.1% HCOOH) , 77 ZhAHB: CH,ON; B : £ 10minP50% BZ90% B.

[0300] (L5 Wp107HH S BUHPLC Y B 464« (4354 . Kromasil 100-5-C18; i shAHA: 7K
(0.1% HCOOH) , 7 ZhAHB: CH,ON; I : £ 10min50% B%85% B.

[0301] (L5 Wp1091H 2 BUHPLC Ay B 464 - (4154 . Kromasil 100-5-C18; i shAHA: 7K
(0.1% CF3COOH) , A ZhAHB: CH,ON; BEE : £E 10minP50% BZE90% B.

[0302] k&5 ¥ 100 2 BUHPLC /3 2 5 : f 4L : Kromasil 100-5-C18; A shAHA : 7K
(0.1% HCOOH) , 7t ZH4HB : CH,CN B JEE : /£ 9minN55% BZE95% B.

[0303] (¥ &ML IHHI S UHPLC )y B 451 : t 1% 4E : Boston Green ODS (150%30mm*5um) ;
TRBIAHA: 7K (0.225% HCOOH) , JBAHB : CH,CN; BT : /E8min 60 % BE90% B,

[0304] (L&MW1 12M9HI 2 HPLCSY B 454 . (0 1% 4T : Phenomenex Gemini-NX C18 75%
30mme3pm; FEAHA : 7K (0.225% HCOOH) , i ZhAHB : CH,ON; BB : /E8min 63 %BE93% B.
[0305] b5 #1131l 2 UHPLC /3 B 5« f 4L : Kromasil 100-5-C18; A shAHA : 7K
(0.1% HCOOH) , 77 ZhAHB: CH,ON; B : 4E10min55% BZ100% B.

[0306] L5 W1 1411 #5 UHPLCAY B 4510 - €235 : DATCEL CHIRALPAK TF (250mms30mms
10um) 5 JEBIAHA: 7K (0.1% NHH,0) , i SUAFIB : ELOH; B6 1 : £1E8minf20% BE20% B.
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o =3 0] LC-MS: m/z
OH
MeO. o)
101 Me \ S 486.1 (M+H)"
N OEt
o)
OH
OH ;
MeO O
102 F ‘ S 508.0 (M+H)"
F N OMe
o)
OH
OH ;
103 S 502.3 (M+H)"
Me \ - ( )
OMe N
o)
OH
OH ;
104 S 538.1 (M+Na)"
Mg \ OMe ( )
OMe N
o)
OH
OH ;
MeO o)
105 Me \ S 501.3 (M+H)"
OMe N NHMe
o)
OH
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b 20 LC-MS: m/z
OH
MeO O
106 Me \ S 515.3 (M+H)"
OMe N NMe,
0
OH

OH ;

MeO o}
107 Me \ s, PMe 502.3 (M+H)"

OMe N
108 484.3 (M+H)"

MeO O
109 Me \ 5, PH 516.4 (M+H)"

OMe N

HO

0
HO e} NMez

110 SN 498.4 (M+H)"

N\

MeO N-N A
Me OMe O~ OH
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%édh /n*ﬁj LC-MS: m/Z
HO O
111 S OEt 502.1 (M+H)"
\N
MeO N
OMe O~ "OH
HO O
S OEt .
112 A 522.0 (M+H)
MeO N
F 0”7 ~OH
F
113 SN 499.4 (M+H)"
\Y
MeO N-NF
Me  OMe 0~ ~OH
OH ;
MeO o)
114 Me \S s, 520.0 (M+H)"
O OMe /
Me
o)
OH
eV E

{RANLPATTHAERS B
[0307]  FEINR > B, B as 36 ALPALTHCHO-K 14010 DA AR FH 20 L B Fh ) Bk SFEIH T . &2
5 -D- R B B 1 3844 LI I HAE37°C NI B 1 24 N (] o 7 FH /EHBSS /20mM  HepesHr
A1 x Bk} Lx PR NFFIARNL . SmMPS AT 25 AR 1 1 x AL DN AR 28 rhif Fh 3 T A2 N AT S i
AT o AE MR B, AR 5 Skl N8 . AR B 7= 550 R 20uL ekl s i
PO ARMAT37°C NIE R 30-6053 81 bz e , R et i B 7 rh BBUCH I T HLAs i1 o
L 3XM e &9 - S aiffore =i DA BIE I B 300 Bh ARG, AR 25470 018uMfr)
I EELPABIUA o /EFLIPR Tetra (MDS) b= Ml Ab G948 Hi7tis M o S 5 2h 51243 B 5
JE S K 10pLAEHBSS/20mM HepesHE [T SELP AT N 2 41w o 1 HICBISE i /0 #r =4
(ChemInnovation, JIAIHETENV ) 23 # 4k ST o i FH VA 23 2o 1 0 Ee 400l «

8 % = 100 % x (1- GURAAEE LI SESIRFU- At PRS- IIREU) / (LPAS FE ) SF
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IRFU-BEA Wt B F-4IRFU) ) o

PRANLPALE518 F A P e
[0308]  Kfif #ik ALPALFIG15affJCHO-K14HAE LS AR 200l (1500041 /L) F a5
SR T E B 1) 384 4L (corning-3764) FHFf HAE37°C MIEE W A & , K amia i s Lk
4h o 1E S G AFHBSS /20mM Hepes g 1x Fluo-8 AM(AAT Bioquest,21080) 2. 5mMpN fili4T
(Thermo Fisher,36400) [t RWRHINZRZE MR A EA TIIE AN YLERS , FH20pL Bk nZsez i
AR AL, I HAE3TC MIE & 30mine SR bl A 4k i ai g s b i 2 15Xk 549
AN INEN G0, I B A 30min, 5 /EEC80 Ml LPAZES TIHUA « /EFLIPR Tetra (MDS) |-l
5] 51 0 T-LPA EC8OMITE , K YLk 41 5 20uL A DA% il — A2 7 & 1h, SR 54 5ul
FE RN ARG R E FO S XA S BN 4 o ZEFLIPR_E i FHLPAE S5 155
[0309] DA R o o Ee )

I % =100 % x (1= GUIAE AL )P YIRFU-DMSOfY)~F-34JRFU) / (LPAXS 14~ F-22)RFU-
DMSOJ F-34RED) ) &
[0310]  SRBI/RHH T /EPRSRLPALES B -1l B FS HUHIME b S n 2EiE Ve e S
T PERR LT N ERBIH, A0 R ++4+=1C,,<10nM; ++=1C,, 10nM-100nM;+=1C_,>100nM.

Z%B1
e P 3 e EH e EH

101 +++ 106 +++ 111 ++
102 +++ 107 +++ 112 +
103 ++ 108 ++ 113 ++
104 4+ 109 - 114 ++
105 +++ 110 +

PRI

TE/NSR A 2540 2D 2
[0311] AR IR (5mg/ke) e , AECDUMEME/ NFR Al Fr e S Mo PR
[0312] L& Hr103F1104%3 BIPA Img/mLAEL0% Solutol HSI15HM90 % A=FHEh /K K74 i Hh
Hilgs, LT PASmL/kg I Rt , 3 HLAt e 1 1-3 U/ /341 - 45 25, 41£0.25.0.5. 1.2, 4,
6.8 24hifi i PATY i K UREREA T MR ER , Bt e B9 O LRSI « AR G025 BUHILC-MS /MS
SR Z AT AEAAE-80°C RIS RIRAE o AE/ N AL S 103 1104 2548 11 28l hnife
AEP5 AR 4 B 1 R - I TRl T 5
[0313]  F&B2/xH [l AR pS B (L AP 103F11 0475 /NGR, (CD1 5 i) Hrfr) 1 2%
HRE 1S

25B2
o4
PK A4k 103 104
Taax (1) 0.500 0.250
Cuax (ng/mL) 463 3837
AUCgzz (h*ng/mL) 1643 6947

FER B 2B 177 I
[0314]  FESDHEVE KR AL FLR 1k (5mg/keg) Rl ik N i ] (1mg/ke) e U ER T e A8 54
FRIPKEFIE
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[0315]  Bfb & #103F110455 HIPA Img/mLAE10% Solutol HS15F190 % A= ER /K M vA
H5, VAT AL/ kg TR ; A M PLO . 2mg/mLAE10% Solutol HS15F190 % AEFEEL /K1
A £, U RAImL / kg Bk N e, 9 ELE ] 441 3 URER 48 250, 43 1450 . 25,
0.5.1.2.4.6.8.24hPL K 7£0.083.0.25.0.5,1.2,4.8.24h, 15 g Ik BURE G 36 17F
AT IR, Bl 25 O PRI o A2 S AR HUMLC -MS /MS 43 #T 2 1, A A AE-80°C 1%
BT A KB G 91038110419 25 B0 28l bRk E s =R 4 B i ek
J& - TR R T

[0316] B3/~ [l AR DS EBUHE 1L AP0 103M1047E K ER (SD; HEPE) Hff) 1342y

REN 127288
ZB3
A4
PKA& ¥ 103 104

& v PO v PO

CILMME (mL/min/kg) 12.9 ND 8.8 ND

Tonax (h) ND 0.25 ND 0.25

Cuax (ng/mL) ND 1493 ND 1519

AUCze (h*ng/mL) 1334 1794 1899 2894

F (%) ND 273 ND 30.3
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