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N-ARYLTRIAZOLE COMPOUNDS AS LPAR ANTAGONISTS

The present invention relates to organic compounds useful for therapy and/or prophylaxis in
a mammal of an inflammatory disease or disorder, and in particular to N-aryltriazole com-
pounds, their manufacture, pharmaceutical compositions containing them and their use as

lysophosphatidic acid (LPA) antagonists.

LPA is a family of bioactive phosphate lipids which function like a growth factor mediator

by interacting with LPA receptors, a family of G-protein-coupled receptors (GPCRs). The
lipid family has long chain saturated (such as C18:0 or C16:0) or unsaturated (C18:1 or
C20:4) carbon chains attached to the glycerol through an ester linkage. In biological systems,
LPA is produced by multi-step enzymatic pathways through the de-esterification of mem-
brane phospholipids. Enzymes that contribute to LPA synthesis include lysophospholipase D
(lysoPLD), autotaxin (ATX), phospholipase Al (PLA1), phospholipase A2 (PLA2) and
acylglycerol kinase (AGK) (British J. of Pharmacology 2012, 165, 829-844).

There are at least six LPA receptors identified (LPAR1-6). LPA signaling exerts a broad
range of biological responses on many different cell types, which can lead to cell growth, cell
proliferation, cell migration and cell contraction. Up regulation of the LPA pathway has been
linked to multiple diseases, including cancer, allergic airway inflammation, and fibrosis of
the kidney, lung and liver. Therefore, targeting LPA receptors or LPA metabolic enzymes
could provide new approaches towards the treatment of medically important diseases that
include neuropsychiatric disorders, neuropathic pain, infertility, cardiovascular disease,
inflammation, fibrosis, and cancer (Annu. Rev. Pharmacol. Toxicol. 2010, 50, 157-186; J.

Biochem. 2011, 150, 223-232).

Fibrosis is the result of an uncontrolled tissue healing process leading to excessive accumula-
tion of extracellular matrix (ECM). Recently it was reported that the LPA1 receptor was over
expressed in idiopathic pulmonary fibrosis (IPF) patients. Mice with LPA1 receptor knock-

out were protected from bleomycin-induced lung fibrosis (Nature Medicine 2008, 14, 45-54).
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Thus, antagonizing LPA1 receptor may be useful for the treatment of fibrosis, such as renal

fibrosis, pulmonary fibrosis, arterial fibrosis and systemic sclerosis.

In an embodiment of the present invention, provided are compounds of general formula (I):

R

s 1

(0]
HI}\(ORz
XQN\NjN
% M

R, is lower alkyl or indanyl, said lower alkyl being unsubstituted or substituted with cyclo-

wherein:

alkyl, unsubstituted phenyl or phenyl substituted with halogen or —CFs;
R; is hydrogen or lower alkyl;
R; is hydrogen, fluorine or -OCH3;

X is cycloalkyl acetic acid or

R4 is hydrogen or halogen;

Rs is hydrogen, cyano, tetrazole-cyclopropyl, methanesulfonylaminocarbonyl-cyclopropyl or

OH

R and Ry are, independently of each other, hydrogen or lower alkyl; or
Re and R7, together with the carbon to which they are attached, form a cycloalkyl group,

or a pharmaceutically acceptable salt thereof.

In another embodiment of the present invention, provided are compounds of general formula

(D), (Ia), (Ib) or (Ic):
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R R R
O/ 1 O, 1 /R,] O/ 1

IS ]
0 S
HN R, AN © R, Fo
)%( )§rR2 )%,/NH )§N
X N\ N X N\ X N_J|
N$ ‘N$N NC \=
R, X R,

@ (Ia) (Ib) (Ic)
wherein:
R; is lower alkyl or indanyl, said lower alkyl being unsubstituted or substituted with cyclo-
5 alkyl, unsubstituted phenyl or phenyl substituted with halogen or —CF3;
R; is hydrogen or lower alkyl;
R3 is hydrogen, fluorine or -OCH3;

X 1s cycloalkyl acetic acid or

10 R4 is hydrogen or halogen;
Rs is hydrogen, cyano, tetrazole-cyclopropyl, methanesulfonylaminocarbonyl-cyclopropyl or

OH
O

Rs Ry,
Re and R; are, independently of each other, hydrogen or lower alkyl; or
Rs and R7, together with the carbon to which they are attached, form a cycloalkyl group,

15 or a pharmaceutically acceptable salt thereof.

In another embodiment of the present invention, provided are compounds of general formula

(D, (Ta), (Ib) or (Ic):

R R R
O/ 1 O, 1 /R,] O/ 1
IS 9 0
HN” O mN. O R, ko HN

)%(RZ grRz ~NH )§N

X N\ N X N, X N

N ‘N;N N= \=

R, X Ry R,

20 (I) (Ia) (Ib) (Ic)
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wherein:

R; is lower alkyl or indanyl, said lower alkyl being unsubstituted or substituted with cyclo-
alkyl, unsubstituted phenyl or phenyl substituted with halogen or —CF3;

R; is hydrogen or lower alkyl;

R3 is hydrogen, fluorine or -OCH3;

X is cycloalkyl acetic acid or

R4 is hydrogen or halogen;
Rs is hydrogen, cyano, tetrazole-cyclopropyl, methanesulfonylaminocarbonyl-cyclopropyl or

OH
O

Rs R7.
Re and Ry are, independently of each other, hydrogen, lower alkyl or lower alkenyl; or
Rs and R7, together with the carbon to which they are attached, form a cycloalkyl group,

or a pharmaceutically acceptable salt thereof.

In a further embodiment of the invention, provided is a pharmaceutical composition com-
prising a therapeutically effective amount of a compound according to formula (I) and a

therapeutically inert carrier.

In a still further embodiment of the invention, provided is a method for the treatment or
prophylaxis of pulmonary fibrosis, which method comprises the step of administering a
therapeutically effective amount of a compound according to formula (I) to a patient in need

thereof.

All documents cited to or relied upon below are expressly incorporated herein by reference.

Unless otherwise indicated, the following specific As used herein, the term “alkyl”, alone or

in combination with other groups, refers to a branched or straight-chain monovalent saturated
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aliphatic hydrocarbon radical of one to twenty carbon atoms, preferably one to sixteen

carbon atoms, more preferably one to ten carbon atoms.

The term “lower alkyl”, alone or in combination with other groups, refers to a branched or
straight-chain alkyl radical of one to nine carbon atoms, preferably one to six carbon atoms,
more preferably one to four carbon atoms. This term is further exemplified by radicals such
as methyl, ethyl, n-propyl, isopropyl, n-butyl, s-butyl, isobutyl, -butyl, n-pentyl, 3-methyl-
butyl, n-hexyl, 2-ethylbutyl and the like.

The term “cycloalkyl” refers to a monovalent mono- or polycarbocyclic radical of three to
ten, preferably three to six carbon atoms. This term is further exemplified by radicals such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, norbornyl, adamantyl and the
like. In a preferred embodiment, the “cycloalkyl” moieties can optionally be substituted with
one, two, three or four substituents, with the understanding that said substituents are not, in
turn, substituted further. Each substituent can independently be, alkyl, alkoxy, halogen,
amino, hydroxyl or oxygen (O=) unless otherwise specifically indicated. Examples of cyclo-
alkyl moieties include, but are not limited to, optionally substituted cyclopropyl, optionally
substituted cyclobutyl, optionally substituted cyclopentyl, optionally substituted cyclo-
pentenyl, optionally substituted cyclohexyl, optionally substituted cyclohexylene, optionally
substituted cycloheptyl, and the like or those which are specifically exemplified herein.

The term “heterocycloalkyl” denotes a mono- or polycyclic alkyl ring, wherein one, two or
three of the carbon ring atoms is replaced by a heteroatom such as N, O or S. Examples of
heterocycloalkyl groups include, but are not limited to, morpholinyl, thiomorpholinyl,
piperazinyl, piperidinyl, pyrrolidinyl, tetrahydropyranyl, tetrahydrofuranyl, 1,3-dioxanyl and
the like. The heterocycloalkyl groups may be unsubstituted or substituted and attachment
may be through their carbon frame or through their heteroatom(s) where appropriate, with

the understanding that said substituents are not, in turn, substituted further.

The term “aryl” refers to an aromatic mono- or polycarbocyclic radical of 6 to 12 carbon
atoms having at least one aromatic ring. Examples of such groups include, but are not limited
to, phenyl, naphthyl, 1,2,3,4-tetrahydronaphthalene, 1,2-dihydronaphthalene, indanyl, 1H-
indenyl and the like.
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The term "heteroaryl," refers to an aromatic mono- or polycyclic radical of 5 to 12 atoms
having at least one aromatic ring containing one, two, or three ring heteroatoms selected
from N, O, and S, with the remaining ring atoms being C. Examples of such groups include,

but are not limited to, pyridine, thiazole and pyranyl.

The alkyl, lower alkyl, aryl and heteroaryl groups described above may be substituted
independently with one, two, or three substituents, with the understanding that said

substituents are not, in turn, substituted further. Substituents may include, for example,

halogen, lower alkyl, -CFs3, -SO,CH3, alkoxy, -C(O)CHs, -OH, -SCH3 and -CH,CH,OH.

As used herein, the term “alkoxy” means alkyl-O-; and “alkoyl” means alkyl-CO-. Alkoxy
substituent groups or alkoxy-containing substituent groups may be substituted by, for
example, one or more alkyl groups, with the understanding that said substituents are not, in

turn, substituted further.

As used herein, the term “halogen” means a fluorine, chlorine, bromine or iodine radical,
preferably a fluorine, chlorine or bromine radical, and more preferably a fluorine or chlorine

radical.

Compounds of formula I can have one or more asymmetric carbon atoms and can exist in the
form of optically pure enantiomers, mixtures of enantiomers such as, for example, racemates,
optically pure diasterecoisomers, mixtures of diastereoisomers, diastereoisomeric racemates or
mixtures of diastereoisomeric racemates. The optically active forms can be obtained for
example by resolution of the racemates, by asymmetric synthesis or asymmetric chromato-
graphy (chromatography with a chiral adsorbents or eluant). The invention embraces all of

these forms.

As used herein, the term “pharmaceutically acceptable salt” means any pharmaceutically
acceptable salt of the compound of formula (I). Salts may be prepared from pharmaceutically
acceptable non-toxic acids and bases including inorganic and organic acids and bases. Such
acids include, for example, acetic, benzenesulfonic, benzoic, camphorsulfonic, citric,

ethenesulfonic, dichloroacetic, formic, fumaric, gluconic, glutamic, hippuric, hydrobromic,
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hydrochloric, isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric,
oxalic, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, oxalic, p-toluenesulfonic
and the like. Particularly preferred are fumaric, hydrochloric, hydrobromic, phosphoric,
succinic, sulfuric and methanesulfonic acids. Acceptable base salts include alkali metal (e.g.

sodium, potassium), alkaline earth metal (e.g. calcium, magnesium) and aluminum salts.

In the practice of the method of the present invention, an effective amount of any one of the
compounds of this invention or a combination of any of the compounds of this invention or a
pharmaceutically acceptable salt thereof, is administered via any of the usual and acceptable
methods known in the art, either singly or in combination. The compounds or compositions
can thus be administered orally (e.g., buccal cavity), sublingually, parenterally (e.g., intra-
muscularly, intravenously, or subcutaneously), rectally (e.g., by suppositories or washings),
transdermally (e.g., skin electroporation) or by inhalation (e.g., by acrosol), and in the form
or solid, liquid or gaseous dosages, including tablets and suspensions. The administration can
be conducted in a single unit dosage form with continuous therapy or in a single dose therapy
ad libitum. The therapeutic composition can also be in the form of an oil emulsion or dis-
persion in conjunction with a lipophilic salt such as pamoic acid, or in the form of a bio-

degradable sustained-release composition for subcutancous or intramuscular administration.

Useful pharmaceutical carriers for the preparation of the compositions hereof, can be solids,
liquids or gases. Thus, the compositions can take the form of tablets, pills, capsules,
suppositories, powders, enterically coated or other protected formulations (e.g. binding on
ion-exchange resins or packaging in lipid-protein vesicles), sustained release formulations,
solutions, suspensions, elixirs, acrosols, and the like. The carrier can be selected from the
various oils including those of petroleum, animal, vegetable or synthetic origin, e.g., peanut
oil, soybean oil, mineral oil, sesame oil, and the like. Water, saline, aqueous dextrose, and
glycols are preferred liquid carriers, particularly (when isotonic with the blood) for injectable
solutions. For example, formulations for intravenous administration comprise sterile aqueous
solutions of the active ingredient(s) which are prepared by dissolving solid active ingre-
dient(s) in water to produce an aqueous solution, and rendering the solution sterile. Suitable
pharmaceutical excipients include starch, cellulose, talc, glucose, lactose, talc, gelatin, malt,
rice, flour, chalk, silica, magnesium stearate, sodium stearate, glycerol monostearate, sodium

chloride, dried skim milk, glycerol, propylene glycol, water, ethanol, and the like. The
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compositions may be subjected to conventional pharmaceutical additives such as preserva-
tives, stabilizing agents, wetting or emulsifying agents, salts for adjusting osmotic pressure,
buffers and the like. Suitable pharmaceutical carriers and their formulation are described in
Remington's Pharmaceutical Sciences by E. W. Martin. Such compositions will, in any
event, contain an effective amount of the active compound together with a suitable carrier so

as to prepare the proper dosage form for proper administration to the recipient.

The dose of a compound of the present invention depends on a number of factors, such as,
for example, the manner of administration, the age and the body weight of the subject, and
the condition of the subject to be treated, and ultimately will be decided by the attending
physician or veterinarian. Such an amount of the active compound as determined by the
attending physician or veterinarian is referred to herein, and in the claims, as a
“therapeutically effective amount”. For example, the dose of a compound of the present
ivention is typically in the range of about 1 to about 1000 mg per day. Preferably, the

therapeutically effective amount is in an amount of from about 1 mg to about 500 mg per day.

In one embodiment of the present invention, provided is a compound of formula (I) wherein

R; is dimethylpropyl, butyl or isopropyl.

In another embodiment of the present invention, provided is a compound of formula (I)
wherein R; is lower alkyl substituted with cycloalkyl, unsubstituted phenyl or phenyl
substituted with halogen or —CFs.

In another embodiment of the present invention, provided is a compound of formula (I)
wherein R; is -CH(CHj3)-phenyl, -CH(CHjs)-fluorophenyl, -CH(CH3)-trifluoromethylphenyl,
ethyl-cyclopropyl or ethyl-cyclobutyl.

In another embodiment of the present invention, provided is a compound of formula (I)

wherein R is lower alkyl.

In another embodiment of the present invention, provided is a compound of formula (I)

wherein R, is methyl.
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In another embodiment of the present invention, provided is a compound of formula (I)

wherein Rj is hydrogen.

In another embodiment of the present invention, provided is a compound of formula (I)

wherein X is cyclohexyl acetic acid.

In another embodiment of the present invention, provided is a compound of formula (I)

wherein X is

In another embodiment of the present invention, provided is a compound of formula (I)

wherein R4 is hydrogen or fluorine.

In another embodiment of the present invention, provided is a compound of formula (I)

wherein Rs is hydrogen, cyano, tetrazole-cyclopropyl or methanesulfonylaminocarbonyl-

cyclopropyl.

In another embodiment of the present invention, provided is a compound of formula (I)

wherein Rs is

In another embodiment of the present invention, provided is a compound of formula (I)

wherein Rg and R are, independently of each other, hydrogen or methyl.

In another embodiment of the present invention, provided is a compound of formula (I)
wherein Rg and Ry, together with the carbon to which they are attached, form a cyclopropyl

group.
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In another embodiment of the present invention, provided are compounds of general formula
(I) wherein R; is lower alkyl or indanyl, said lower alkyl being unsubstituted or substituted

with cycloalkyl or unsubstituted phenyl; R, is hydrogen or lower alkyl; Rs is hydrogen,
R4

Rs '
fluorine or —OCH3; X is cycloalkyl acetic acid or ; wherein R4 is hydrogen or

halogen and Rs is hydrogen, cyano, tetrazole-cyclopropyl, methanesulfonylaminocarbonyl-

OH
O

R . .
6 7. wherein Rg and R are, independently of each other, hydrogen or

cyclopropyl or
lower alkyl; or R and R, together with the carbon to which they are attached, form a cyclo-

alkyl group, or a pharmaceutically acceptable salt thereof.

In another embodiment of the present invention, provided are compounds of general formula
(I) wherein R; is lower alkyl being substituted with unsubstituted phenyl; R, is hydrogen or
lower alkyl; Rz is hydrogen, fluorine or -OCH3; X is cycloalkyl acetic acid or

; wherein R4 is hydrogen or halogen and Rs is hydrogen, cyano, tetrazole-

OH
O

cyclopropyl, methanesulfonylaminocarbonyl-cyclopropyl or — © 7; wherein Rg and R;
are, independently of each other, hydrogen or lower alkyl; or Rs and R, together with the
carbon to which they are attached, form a cycloalkyl group, or a pharmaceutically acceptable

salt thereof.

In another embodiment of the present invention, provided are compounds of general formula
(I) wherein R; is lower alkyl or indanyl, said lower alkyl being unsubstituted or substituted

with cycloalkyl, unsubstituted phenyl or phenyl substituted with halogen or —CF3; R; is ethyl;
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R3 is hydrogen, fluorine or —OCH3; X is cycloalkyl acetic acid or ; wherein

R4 is hydrogen or halogen and Rs is hydrogen, cyano, tetrazole-cyclopropyl, methanesulf-

OH
O

R ) )
6 7 . wherein Rg and Ry are, independently of

onylaminocarbonyl-cyclopropyl or
each other, hydrogen or lower alkyl; or Rg and R, together with the carbon to which they are

attached, form a cycloalkyl group, or a pharmaceutically acceptable salt thereof.

In another embodiment of the present invention, provided are compounds of general formula
(I) wherein R; is lower alkyl or indanyl, said lower alkyl being unsubstituted or substituted
with cycloalkyl, unsubstituted phenyl or phenyl substituted with halogen or —CFs; R; is

hydrogen or lower alkyl; R is hydrogen, fluorine or -OCH3; X is cycloalkyl acetic acid or
OH

R4 0 E
Rs ' . . . Ry R, .
; wherein Ry 1s hydrogen or halogen and Rs is ; wherein Rg and R,

together with the carbon to which they are attached, form a cycloalkyl group, or a

pharmaceutically acceptable salt thereof.

In another embodiment of the present invention, provided are compounds of general formula
(I) wherein R; is lower alkyl being substituted with unsubstituted phenyl; R, is hydrogen or

lower alkyl; R3 is hydrogen, fluorine or -OCH3; X is cycloalkyl acetic acid or

OH
R4 0

R ‘ Re R
° ; wherein Ry is hydrogen or halogen and Rs is 6 7. wherein Rg and R,
together with the carbon to which they are attached, form a cycloalkyl group, or a

pharmaceutically acceptable salt thereof.

In another embodiment of the present invention, provided are compounds of general formula

(I) wherein R; is lower alkyl or indanyl, said lower alkyl being unsubstituted or substituted
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with cycloalkyl, unsubstituted phenyl or phenyl substituted with halogen or —CFs; R; is
hydrogen or lower alkyl; Rs is hydrogen, fluorine or —-OCHs; X is cycloalkyl acetic acid or
R4

R \
° ; wherein R4 is hydrogen or halogen and Rs is methanesulfonylamino-

carbonyl-cyclopropyl, or a pharmaceutically acceptable salt thereof.

In another embodiment of the present invention, provided are compounds of general formula
(Ia) wherein R; is lower alkyl being substituted with unsubstituted phenyl; R, is lower alkyl;

OH
R4 0

R '

. . . . R
X 18 ; wherein Ry is hydrogen and Rsis ~ ©

R
" Rg and R; are hydrogen
or Rs and R7, together with the carbon to which they are attached, form a cycloalkyl group,

or a pharmaceutically acceptable salt thereof.

In another embodiment of the present invention, provided are compounds of general formula
(Ib) wherein R; is lower alkyl being substituted with unsubstituted phenyl; R; is lower alkyl;

OH
O

R .
6 7 wherein

Rj; is hydrogen; X is ; wherein R4 is hydrogen and Rs is
R and Ry are hydrogen or Rg and R7, together with the carbon to which they are attached,

form a cycloalkyl group, or a pharmaceutically acceptable salt thereof.

In another embodiment of the present invention, provided are compounds of general formula
(Ic) wherein R; is lower alkyl being substituted with unsubstituted phenyl; Rs is hydrogen; X
OH
R
! o=;(
. Rs ' . : . Ry R, .
18 ; wherein Ry 1s hydrogen and Rs is ; wherein Rg and R,

together with the carbon to which they are attached, form a cycloalkyl group, or a

pharmaceutically acceptable salt thereof.
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Particular compounds of formula (I) include the following:
1-{4'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid;
{4'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -
acetic acid;
1-{4'-[5-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid;
{4'-[5-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -
acetic acid;

1-(4'-{5-[(R)-1-(2-Fluoro-phenyl)-ethoxycarbonylamino]-4-methyl-[ 1,2,3]triazol-1-yl} -
biphenyl-4-yl)-cyclopropanecarboxylic acid;
1-(4'-{4-Methyl-5-[(R)-1-(2-trifluoromethyl-phenyl)-ethoxycarbonylamino]-[1,2,3 Jtriazol-1-
yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid;
1-(4'-{4-Methyl-5-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-[1,2,3]triazol-1-
yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid;
1-{4'-[5-((R)-Indan-1-yloxycarbonylamino)-4-methyl-[ 1,2,3 |triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid;
1-{4'-[5-((R)-1,2-Dimethyl-propoxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl]-biphenyl-
4-yl}-cyclopropanecarboxylic acid;
1-{4'-[5-((R)-sec-Butoxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl]-biphenyl-4-yl}-
cyclopropanecarboxylic acid;

1-[4'-(5-iso-Propoxycarbonylamino-4-methyl-[ 1,2,3]triazol-1-yl)-biphenyl-4-yl]-
cyclopropanecarboxylic acid;

1-{4'-[5-(1-Cyclopropyl-ethoxycarbonylamino)-4-methyl-[ 1,2,3 ]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid;

1-{4'-[5-(1-Cyclobutyl-ethoxycarbonylamino)-4-methyl-[ 1,2,3]triazol-1-yl]-biphenyl-4-yl}-
cyclopropanecarboxylic acid;
1-[4'-(5-tert-Butoxycarbonylamino-4-methyl-[1,2,3]triazol-1-yl)-biphenyl-4-yl]-
cyclopropanecarboxylic acid;
1-{3-Fluoro-4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[ 1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid;
1-{3’-Methoxy-4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[ 1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid;
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1-{4'-[4-Ethyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3 ]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid;
{4'-[4-Ethyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -
acetic acid;

1-(4'-{4-Ethyl-5-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-[ 1,2,3 triazol-1-
yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid;
{4'-[4-Ethyl-5-((R)-1-(3-trifluoromethyl-phenyl-ethoxycarbonylamino)-[ 1,2,3]triazol-1-yl]-
biphenyl-4-yl}-acetic acid;
1-{4'-[5-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl}-
cyclopropanecarboxylic acid;
{4'-[5-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl }-acetic acid;
2-Methyl-2- {4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-propionic acid;
(R)-1-(4’-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-yl)biphenyl-3-
yl)cyclopropanecarboxylic acid;

1-{3'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[ 1,2,3]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid;

{3'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[ 1,2,3]triazol-1-yl]-biphenyl-4-yl} -
acetic acid;

(3-Biphenyl-4-yl-5-methyl-3H-[1,2,3 ]triazol-4-yl)-carbamic acid (R)-1-phenyl-ethyl ester;
[3-(4'-Cyano-biphenyl-4-yl)-5-methyl-3H-[ 1,2,3]triazol-4-yl]-carbamic acid (R)-1-phenyl-
ethyl ester;
(R)-1-Phenyl-ethyl-1-(4’-(1-(1H-tetrazol-5-yl)cyclopropyl)biphenyl-4-yl)-4-methyl-1H-
1,2,3-triazol-5-ylcarbamate;
{3-[4'-(1-Methanesulfonylaminocarbonyl-cyclopropyl)-biphenyl-4-yl]-5-methyl-3H-
[1,2,3]triazol-4-yl}-carbamic acid (R)-1-phenyl-ethyl ester;
1-{4’-[3-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,4 ]triazol-4-yl]-biphenyl-4-yl } -
cyclopropanecarboxylic acid;
(R)-1-(4’-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-yl)biphenyl-4-
yl)cyclobutanecarboxylic acid;

(R)-2-{4’-[4-Methyl-5-(-1-phenylethoxycarbonylamino)-[ 1,2,3 ]triazol-1-yl]-biphenyl-4-yl} -

pent-4-enoic acid;
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(R)-2-(4-(4-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-
ylphenyl)cyclohexyl)acetic acid; or
{3-[4'-(1-Methanesulfonylaminocarbonyl-cyclopropyl)-biphenyl-4-yl]-5-methyl-3H-
[1,2,3]triazol-4-yl}-carbamic acid (R)-1-(3-trifluoromethyl-phenyl)-ethyl ester.

In another embodiment of the invention, provided is a compound of formula (I) for use as a

therapeutically active substance.

In another embodiment of the invention, provided is pharmaceutical composition comprising
a therapeutically effective amount of a compound of formula (I) and a therapeutically inert

carrier.

In another embodiment of the invention, provided is a use of a compound according to

formula (I) for the treatment or prophylaxis of pulmonary fibrosis.

In another embodiment of the invention, provided is a use of a compound according to
formula (I) for the preparation of a medicament for the treatment or prophylaxis of

pulmonary fibrosis.

In another embodiment of the invention, provided is a compound according to formula (I) for

the treatment or prophylaxis of pulmonary fibrosis.

In another embodiment of the invention, provided is a compound according formula (1),

when manufactured according to a process below.

In another embodiment of the invention, provided is a method for the treatment or
prophylaxis of pulmonary fibrosis, which method comprises the step of administering a

therapeutically effective amount of a compound of formula (I) to a patient in need thereof.

In another embodiment of the invention, provided is an invention as hereinbefore described.

It will be appreciated, that the compounds of general formula I in this invention may be
derivatized at functional groups to provide derivatives which are capable of conversion back

to the parent compound in vivo. Physiologically acceptable and metabolically labile
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derivatives, which are capable of producing the parent compounds of general formula I in

vivo are also within the scope of this invention.

Compounds of the present invention can be prepared beginning with commercially available
starting materials, or utilizing general synthetic techniques and procedures known to those
skilled in the art. Chemicals may be purchased from companies such as for example Aldrich,
Argonaut Technologies, VWR, Lancaster, Princeton, Alfa, Oakwood, TCI, Fluorochem,
Apollo, Matrix, Maybridge or Meinoah. Chromatography supplies and equipment may be
purchased from such companies as for example Anal.ogix, Inc, Burlington, WI; Biotage AB,
Charlottesville, VA; Analytical Sales and Services, Inc., Pompton Plains, NJ; Teledyne Isco,
Lincoln, NE; VWR International, Bridgeport, NJ; Varian Inc., Palo Alto, CA, and Multigram
IT Mettler Toledo Instrument Newark, DE. Biotage, ISCO and Analogix columns are pre-
packed silica gel columns used in standard chromatography. Final compounds and
intermediates were named using the AutoNom2000 feature in the MDL ISIS Draw

application.

The present invention is also directed to the administration of a therapeutically effective
amount of a compound of formula I in combination or association with other drugs or active
agents for the treatment of inflammatory or allergic diseases and disorders. In one
embodiment, the present invention relates to a method for the treatment and/or prevention of
such diseases or disorders comprising administering to a human or animal simultaneously,
sequentially, or separately, a therapeutically effective amount of a compound of formula I
and another drug or active agent (such as another anti-inflammatory or anti-allergic drug or
agent). These other drugs or active agents may have the same, similar, or a completely
different mode of action. Suitable other drugs or active agents may include, but are not
limited to: Beta2-adrenergic agonists such as albuterol or salmeterol; corticosteroids such as
dexamethasone or fluticasone; antihistamines such as loratidine; leukotriene antagonists such
as montelukast or zafirlukast; anti-IgE antibody therapies such as omalizumab; anti-
infectives such as fusidic acid (particularly for the treatment of atopic dermatitis); anti-
fungals such as clotrimazole (particularly for the treatment of atopic dermatitis);
immunosuppressants such as tacrolimus and pimecrolimus; other antagonists of PGD2 acting
at other receptors such as DP antagonists; inhibitors of phosphodiesterase type 4 such as
cilomilast; drugs that modulate cytokine production such as inhibitors of TNF-alpha

converting enzyme (TACE); drugs that modulate the activity of Th2 cytokines 1L-4 and IL-5
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such as blocking monoclonal antibodies and soluble receptors; PPAR-gamma agonists such

as rosiglitazone; and 5-lipoxygenase inhibitors such as zileuton.

The compounds of the present invention can be prepared by any conventional means.
Suitable processes for synthesizing these compounds are provided in the examples. Generally,
compounds of formula I can be prepared according to the schemes illustrated below. For

example, certain compounds of the invention may be made using the approach outlined in

Scheme 1.
Scheme 1
Br Br 0o
R1I—=4
NaN, 3 0-R2 :S\( >\2\\
—_— - .
R Cu(OAc), R Q
150°C
.B. N
HO™ "OH ¢ R
1 2 4 5
R3
0-R2 OH O

R1 Saponification 1(R1 DPPA y
N I = H
Br’Q’ NN Br—QN NeN  R3OH, TEA Q.

4 6 7

R6.
O R7
B
R57L, o

Palladium catalyst

R3 R3
o} O
>=o
HN
OH R7 >§(R1 Saponification >\(R1
2O M
R5
R4 R
10 9

The compounds of the present invention of formula 10 can be prepared according to Scheme
1. Starting with 4-bromophenylboronic acid 1, the coupling reaction can be carried out with

sodium azide in the presence of copper acetate to provide the azide intermediate 2 in protic
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solvents such as methanol at room temperature. The best yields can be obtained when the
reaction mixture opened to the atmosphere. This azide intermediate is stable under cold
conditions, but ideally it should be used immediately in the cycloaddition reaction.

The crucial 3+2 cycloaddition reaction between the azide intermediate 2 and the alkynoate 3
can be performed in toluene at higher temperature, preferably at 150°C for 2-15 h. The
reaction times can depend on the R1 groups of alkynoate, which can be hydrogen, lower
alkyl, preferably methyl and ethyl groups. The ratio of both triazole regioisomers 4 and §
depend on the R1 group and when the R1 group is methyl or ethyl the ratio generally should
be 1:1.2 and when the R1 is hydrogen the ratio would be 1:4, the wrong isomer can form
predominantly. The reaction temperature can be lowered if the reaction performed in the

presence of a copper catalyst.

The two regioisomers can be converted to the final compounds separately. Hydrolysis of
ester 4 to the corresponding acid 6 can be accomplished in the presence of a base such as
lithium hydroxide in an inert solvent such as tetrahydrofuran and water at room temperature

for several hours.

The acid 6 can be converted to a carbamate 7 using the Curtis rearrangement conditions such
as diphenylphosphorylazide (DPPA) and a base such as triethylamine in the presence of an
alcohol R30H in an inert solvent such as toluene at 65-80 °C for several hours. The R3 can

be a simple alkyl, cycloalkyl, or aryl-substituted alkyl.

The cross-coupling reaction between compounds 7 and 8 to provide the biaryl intermediate 9
can be accomplished in the presence of a palladium catalyst such as palladium(II) acetate and
a phosphine ligand such as 2-dicyclohexylphosphino-2’,6’-dimethoxybiphenyl (S-Phos) in
the presence of a base such as potassium phosphate tribasic in a mixture of solvents for
example toluene and water. This reaction can be carried out at higher temperature, preferably

at 100-105°C for several hours.

The final compounds 10 of the invention can be obtained by hydrolysis of ester 9 in the
presence of a base such as lithium hydroxide or sodium hydroxide in an inert solvent such as

tetrahydrofuran, ethanol, and water at room temperature for several hours.
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Alternatively, as described in Scheme 2, the bromo intermediate 7 can be converted to the
corresponding pinacolatoboronate intermediate 12 using bispinacolatodiboron 11 in the
5 presence of a palladium catalyst such as 1,1°-bis(diphenylphosphino)ferrocene

dichloropalladium(II) in the presence of a suitable base such as potassium acetate. The
preferred solvent for this reaction can be 1,4-doxane at 80°C for several hours. The
pinacolatoborane intermediate 12 then undergo a cross-coupling reaction with bromo
intermediates such as 13 under palladium mediated coupling conditions to provide compound

10 9 which then can give the final compound 10 after treatment with regular hydrolysis

conditions.
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Scheme 3 described the conversion of other regioisomer 5 to the corresponding final

compounds 17 following the same reaction conditions as mentioned above.

5
Scheme 4
y N R7 /\/CI \O R7
< @ Br § 6 1) LIOH, H,0 o=<< i
Br
Br
©/\N+’\ 2) Mel, K,CO,
18 ) 1 19 20
o} 0O \
B—B
o o O Ry
- B
Palladium catalyst 0
21
Scheme 4 described the synthesis of commercially unavailable substituted arylboronate
intermediates. The 4-bromophenylacetonitrile 18 can be converted to compound 19 by
10 treatment with 1-bromo-2-chloroethane and sodium hydroxide in the presence of a phase

transfer catalyst such as benzyltriethylammonium chloride at 50°C for several hours. Then,

the cyano group of 19 can be hydrolyzed to the corresponding acid which can be treated with
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methyl iodide in the presence of a base such as potassium carbonate to obtain compound 20.
The bromo intermediate 20 can be reacted with a bispinacolatodiboron using a palladium

mediated reaction conditions to form the boronate intermediate 21.

Scheme 5

¢ ¢

O
0 Br/\/\Br 0 R7
Br - Br

NaH

22 23
As shown in Scheme 5, the 1-(4-bromophenyl)cyclobutane or cyclopentane carboxylate
intermediates such as 23 can be prepared from ethyl 2-(4-bromophenyl)acetate 22 and 1,3-
dibromopropane or 1,4-dibromobutane in the presence of a strong base such as sodium

10 hydride in aprotic solvents such as DMF at 0°C to room temperature for several hours.

Scheme 6
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Compounds of the present invention of formula 30 can be prepared according to Scheme 6.

15 The desired ethyl 2-(4-iodocyclohexyl)acetate 25 can be prepared from ethyl 2-(4-

hydroxycyclohexyl)acetate 24 using iodine and triphenylphosphine in the presence of
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imidazole in dichloromethane. Then, ethyl 2-(4-iodocyclohexyl)acetate 25 can be reacted
with an activated zinc dust in anhydrous THF at 60°C for few hours to give the zinc
intermediate which can undergo a cross-coupling reaction with bromo intermediate 27 in the
presence of Pd(dba), and tri-o-tolylphosphine in anhydrous THF at 60°C to provide coupling
product 28. The tert-butyl ester of 28 can be hydrolyzed to the acid 29 in the presence of
TFA. Then, the Curtius rearrangement and saponification conditions were described in the

Scheme 1 to obtain compound 30.

Scheme 7
N R7
R3 4 R3
o} Br o
N>=o Y=o
31 HN
)§(R1 _ N R7 >\(R1
(0] - / =
B N _N N
S N* Palladium catalyst % N
R R
12 32
R3
(0]
TMSN Bu,SO >=O
3, 11-BU, 2N HN
_ NN R7 R
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< N
R
33

Compounds of the present invention of formula 33 can be prepared according to Scheme 7.
The pinacolatoboronate intermediate 12 can be reacted with bromo intermediate 31 in the
presence of a palladium catalyst such as palladium(II) acetate and a phosphine ligand such as
2-dicyclohexylphosphino-2’,6’-dimethoxybiphenyl (S-phos) in a mixed solvent system such
as toluene and water at 105°C to give compound 32. Compound 32 can be converted to the
compound of interest 33 using azidotrimethylsilane and di-z-butyltin oxide in toluene at

100°C for several hours.
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Scheme 8 described the synthesis of acyl methylsulfonamides and their resulting final
compounds. The acid 34 can be converted to the acid chloride which can be reacted with
methanesulfonamide in the presence of base, such as sodium hydride, to give N-
acylsulfonamide 35. The arylboronate intermediate 36 can be prepared from aryl bromide 35.
The final cross-coulpling step with compound 7 can be accomplished in the presence of a
palladium catalyst, such as PdCL,(dppf)CH,Cl,), DPPF ligand, and a base such as sodium
carbonate in a mixture of solvents, for example DMF and water. This reaction can be carried
out at higher temperature, preferably at 85°C for several hours to yield the final compound

37.
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Scheme 9
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Compound of N-aryl-1,2,4-triazole derivative 47 can be prepared according to Scheme 9. 4-
Bromoaniline can react with thiophosgene under basic condition to provide isothiocyanate 38,
5 which can be converted to thiourea 39 by reacting with ammonia. Methylation of thiourea
can be achieved in the presence of methyl iodide to provide the intermediate 40, which can
be converted to 1N-amino-2N-arylguanidine 41 through the reaction with hydrazine.
Treatment of aminoguanidine 41 with formic acid can lead to the key 4N-aryl-4H-3-amino-
1,2,3-triazole 42. Under Suzuki coupling conditions, 42 can be coupled with boronic acid 43
10 to provide compound 44 in the presence of palladium catalyst. Compound 44 can be first
deprotonated by lithium bis(hexamethyldisilyl)amide and then reacted with
imidazolecarbamate 45 to provide the key carbamate 46. Imidazolecarbamate 45 can be

prepared from the corresponding phenylethanol and carbonyldiimidazole (CDI). Under basic
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conditions, hydrolysis of 46 can lead to 4N-aryl-4H-1,2,3-triazole derivative 47. Other

analogs in this chemical class can be prepared using the same method described in Scheme 9.

EXAMPLES
Although certain exemplary embodiments are depicted and described herein, the compounds
of the present invention can be prepared using appropriate starting materials according to the
methods described generally herein and/or by methods available to one of ordinary skill in

the art.

Definition of abbreviations: DPPA: diphenylphosphorylazide; DPPF: 1,1'-bis(diphenylphos-
phino)ferrocene; S-Phos: dicyclohexyl(2’,6’-dimethoxy[1,1’-biphenyl]-2-yl)-phosphine;
DBA: dibenzylidineacetone; DCM: dichloromethane; DMF: dimethylformamide; EA: ethyl
acetate; ACN: acetonitrile; LIHMDS: lithium bis(trimethylsilyl)amide; TEA: triethylamine;
THEF: tetrahydrofuran; TLC: thin layer chromatography

Example 1
1-{4'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]| triazol-1-yl]-biphenyl-4-

yl}-cyclopropanecarboxylic acid

@) N‘)\;O

)

aa

Step 1: 1-Azido-4-bromo-benzene

In a 350 mL reaction vial, 4-bromo-phenylboronic acid (21.17 g, 105 mmol), sodium azide
(10.3 g, 158 mmol), and copper (II) acetate (1.91 g, 10.5 mmol) were combined with MeOH
(200 mL) to give a brown suspension. The reaction was stirred at room temperature
overnight open to the atmosphere, 23 hr. The reaction was concentrated, diluted with ethyl
ether / hexanes (380/20 mL, first organic layer) and washed with water (100 mL, first
aqueous layer) and saturated NH4Cl / concentrate NH4OH (200/300 mL, second aqueous
layer). To the first aqueous layer was added saturated NH4Cl and concentrated NH4,OH
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(60/40 mL) and the resulting organic layer was separated, washed with the second aqueous
layer, and combined with the first organic layer. The first aqueous layer was extracted a
second time with ether (300 mL) and the organic layer was washed with the second aqueous
layer. The organic layers were combined, dried over MgSQOj and stored in the refrigerator
overnight. The crude material was warmed to room temperature, filtered, concentrated to a
red/yellow oil, dissolved in hexanes (20 mL) and purified by silica gel (120 g Redisep) and
eluted with hexanes to obtain 1-azido-4-bromo-benzene (19.5 g, 93.4% yield) as a yellow oil.
LC/MS calcd. for CsH4BrN; (m/e) 197/199, obsd. 170/172 (M-N,+H, ES").

Step 2: 3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]|triazole-4-carboxylic acid methyl ester
In 350 mL reaction vial 1-azido-4-bromo-benzene (10 g, 50.5 mmol) and methyl but-2-
ynoate (5.45 g, 5.56 mL, 55.5 mmol) were combined with Toluene (106 mL) to give a yellow
suspension. The vial was sealed and heated in an oil bath at 150°C for 4.5 h. Cooled and
stored at room temperature for 6 days. The reaction was filtered and the solid was washed
with toluene and EtOAc (3 x 15 mL). The filtrate was concentrated, dissolved in minimal
DCM, and purified by flash chromatography (silica gel, 0% to 50% EtOAc in hexanes).
Appropriate fractions combined, concentrated, and dried from DCM / hexanes to give 3-(4-
bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid methyl ester (4.5 g, 30.1%
yield) as a light brown solid. LC/MS caled. for C;1H;oBrN;O, (m/e) 295/297, obsd. 296/298
(M+H, ES").

Step 3: 3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid

To 1 L round bottom flask containing 3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3 ]triazole-4-
carboxylic acid methyl ester (4.5 g, 11.5 mmol) dissolved in THF (200 mL) (brown solution)
was added LiOH (2.77 g, 115 mmol) mostly dissolved in water (75 mL, with heat). The
solution was stirred at room temperature for 16 h. The reaction was concentrated, diluted in
water (total volume, 400mL) extracted with ethyl ether (2 x 100mL). The aqueous layer was
acidified with 1 N HCI and the resulting precipitate was filtered, washed with water and
hexanes, and dried over house vacuum. The white solid was partially dissolved in DCM and
ACN, transferred to a round bottom flask, and dried to provide 3-(4-bromo-phenyl)-5-
methyl-3H-[1,2,3]triazole-4-carboxylic acid (3.6 g, 110% yield) as an off-white solid.
LC/MS caled. for C10HsN;0, (m/e) 281/283, obsd. 281/284 (M+H, ES").

Step 4: [3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-
phenyl-ethyl ester
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In a 350 mL reaction vial, 3-(4-bromo-phenyl)-5-methyl-3H-[ 1,2,3]triazole-4-carboxylic acid
(3.6 g, 12.8 mmol), (R)-1-phenylethanol (3.04 g, 3 mL, 24.9 mmol) and triethylamine (3.27 g,
4.5 mL, 32.3 mmol) were combined with toluene (100 mL) to give a yellow solution and to
this was added diphenylphosphorazidate (8.94 g, 7 mL, 32.5 mmol). The vial's atmosphere
was purged with nitrogen, sealed, heated in an oil bath at 65°C for 2 h, and cooled to room
temperature overnight. The reaction was concentrated as yellow viscous oil, diluted with
DCM, and purified by flash chromatography (silica gel, 0-50% EtOAc in hexanes).
Appropriate fractions combined, concentrated, dried from DCM / hexanes, to obtain [3-(4-
bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-phenyl-ethyl ester
(4.07 g, 79.5% yield) as white solid. LC/MS calcd. for C1sH17BrN4O, (m/e) 400/402, obsd.
401/403 (M+H, ES").

Step 5: 1-(4-Bromo-phenyl)-cyclopropanecarbonitrile

Ina 1 L round-bottomed flask, 2-(4-bromophenyl)acetonitrile (59.57 g, 304 mmol) (semi-
melted at 60°C to transfer), 1-bromo-2-chloroethane (65.4 g, 456 mmol) and N-benzyl-N,N-
tricthylethanaminium chloride (5.54 g, 24.3 mmol) were combined, heated in an oil bath at
50°C to give a light brown solution. To this was added drop wise a just prepared solution of
NaOH (72.9 g, 1.82 mol) in 72 mL of water (not completely dissolved). The NaOH flask
and addition funnel were rinsed with water and the washings were added as well. This
reaction was stirred in the oil bath at 50°C with a condenser overnight, 22 hr. The reaction
was cooled, diluted with water (500 mL), extracted with DCM (2 x 300 mL). The organic
layers were washed with water (2 x 300 mL), 1 N HCI (2 x 300 mL) and brine (300 mL),
dried over MgSOQ,, filtered, concentrated, and dried yielding 1-(4-bromo-
phenyl)cyclopropanecarbonitrile (66.8 g, 99% yield) as a yellow solid. LC/MS calcd. for
C10HsBrN (m/e) 221/223, obsd. 222/224 (M+H, ES"), 263/265 (M+ACN+H, ES").

Step 6: 1-(4-Bromo-phenyl)-cyclopropanecarboxylic acid

In a 2 L round-bottomed flask, 1-(4-bromo-phenyl)cyclopropanecarbonitrile (66.8 g, 301
mmol) was combined with LiOH (144 g, 6.02 mol) partially dissolved in water (1.1 L) to
give a red suspension and stirred in an oil bath heated at reflux for 7 h. The reaction was
cooled to room temperature over the weekend. The off white/grey mixture was diluted with
water (~ 1L) and extracted with EtOAc (2 x 400 mL) keeping solid in aqueous layer. The
aqueous layer was acidified with concentrate HCl to pH ~ 3 and the resulting precipitate was
filtered and washed with hexanes (4 x total 0.9 L) yielding, 1-(4-bromo-
phenyl)cyclopropanecarboxylic acid (73.3 g, 101% yield) as an off-white solid. LC/MS
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calcd. for C1oHoBrO, (m/c) 240/242, obsd. 241/243 (M+H, ES"), 239/241 (M-H, ES").

Step 7: 1-(4-Bromo-phenyl)-cyclopropanecarboxylic acid methyl ester

In a 2 L round-bottomed flask, 1-(4-bromo-phenyl)cyclopropanecarboxylic acid (73.6 g, 305
mmol) was combined with DMF (0.5 L) to give a light brown/red solution and to this
magnetically stirred solution was added K,COs (127 g, 916 mmol). After about 10 min a
white precipitate formed and the solution became unstirrable. The material was transferred
to a 3L three-neck-flask, diluted with DMF (1L) and magnetically stirred. To this was
dripped in over 1 h methyl iodide (217 g, 95.4 mL, 1.53 mol) dissolved in DMF (0.1 L). The
white suspension was stirred at room temperature overnight. The reaction was split in half,
and each half was partially concentrated (removed ~300 mL volume), diluted with water (1
L), and extracted with EtOAc (2 x 500 mL). Each EtOAc layer was washed with water (500
mL) and brine (250 mL), combined, dried over MgSOQ,, filtered, concentrated, (combined
with the other half), concentrated yielding 1-(4-bromophenyl)-cyclopropanecarboxylic acid
methyl ester (73.3 g, 94.1% yield) as light brown oil. LC/MS caled. for C;1H;;BrO; (m/e)
254/256, obsd. 255/257 (M+H, ES").

Step 8: 1-[4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester

In a 350 mL reaction vial, 1-(4-bromophenyl)-cyclopropanecarboxylic acid methyl ester (20
g, 78.4 mmol), BISPIN (23.9 g, 94.1 mmol) and potassium acetate (15.4 g, 157 mmol) were
combined with 1,4-dioxane (150 mL) to give a light brown suspension. The mixture was
purged with nitrogen for 5 min, PdCL(dppf) (3.2 g, 3.92 mmol) was added and the vial was
sealed and heated in an oil bath at 80 °C for 4 hr. The reaction was filtered through celite
(rinsed / DCM), concentrated, diluted ethyl ether (500 mL), washed with water (2 x 500 mL)
and brine (250 mL). The aqueous layer had black solid and was filtered and the solid washed
with ethyl ether. This filtrate was extracted with ethyl ether (500 mL) and washed with the
same brine. The ethyl ether layers were combined, dried over MgSO,, filtered, and
concentrated as red oil. The crude material was purified by flash chromatography (silica gel,
0% to 20% EtOAc in hexanes). The appropriate fractions were combined, concentrated, dried
from DCM to provide 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (20.83 g, 87.9% yield) as a white to white/very
faint yellow solid. LC/MS calcd. for C17H,3BOy4 (m/e) 302, obsd. 303 (M+H, ES").

Step 9: 1-{4'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester
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In a 350 mL vial, 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (2.49 g, 8.22 mmol), [3-(4-bromo-phenyl)-5-
methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-phenyl-ethyl ester (3.0 g, 7.48 mmol), 2-
dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (921 mg, 2.24 mmol), and
palladium(II) acetate (252 mg, 1.12 mmol) were combined with toluene (120 mL)
(previously purged with nitrogen for 20 min) to give a light yellow solution. To this was
added tripotassium phosphate (4.76 g, 22.4 mmol) dissolved in water (30.0 mL) (previously
purged with nitrogen for 20 min). The vial's atmosphere was replaced with nitrogen, sealed,
heated in oil bath at 100°C for 4 h, and cooled to room temperature overnight. The reaction
was diluted with EtOAc (50 mL) and water (100 mL) and filtered and rinsed with water (30
mL) and EtOAc (50 mL). The filtrate was separated by addition of brine (50 mL) and the
organic layer was washed with brine (150 mL). The aqueous layer was extracted with
EtOAc (2 x 150 mL) and each organic layer was washed with the same brine. The organic
layers were combined, dried over MgSQy, filtered, concentrated, dissolved in minimal DCM
and purified by flash chromatography (silica gel, 0% to 50% EtOAc in hexanes).
Appropriate fractions combined, concentrated, and dried from DCM / hexanes to obtain 1-
{4'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[ 1,2,3]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid methyl ester (2.65 g, 71.4% yield) as a white solid. LC/MS
calcd. for CooHsN404 (m/e) 496, obsd. 497 (M+H, ES").

Step 10: 1-{4'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid

Ina 1 L round-bottomed flask, 1-{4'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester (2.65 g, 5.34
mmol) was combined with THF (50 mL) to give a yellow solution. To this was dripped in
LiOH (1.28 g, 53.4 mmol) dissolved in water (12.5 mL, heated to partially dissolve). The
reaction flask sealed and heated in an oil bath at 60 °C for 5 h. The reaction cooled to room
temperature overnight. The reaction was diluted with water (100 mL), concentrated, diluted
with more water (500 mL) and acidified with 1 N HCI. The resulting precipitate was filtered,
washed with water and hexanes and dried over house vacuum and in a desiccator. The crude
product (2.8 g), as a white solid, was triturated from hot ACN and recrystallized from EtOAc,
EtOH / water, and IPA / water. These attempted purifications were unsuccessful and the
resulting solid (2.0 g) was purified by flash reverse phase chromatography (C18 Silicycle
120 g, 60 mL min 20-100% ACN/H,O 20 min). Appropriate fractions combined,
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concentrated, diluted with water, and the resulting precipitate was filtered and washed with
water and hexanes yielding 1.65 g of a white solid. The solid was crystallized from ACN to
give 1-{4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-
yl}-cyclopropanecarboxylic acid (1.48 g, 57.5% yield) as a white solid. LC/MS calcd. for
C2sH26N4O4 (m/e) 482, obsd. 483 (M+H, ES"). 'H NMR (DMSO-dg) 8: 12.40 (br. s., 1H),
9.69 (br. s., 1H), 7.83 (d, J = 7.0 Hz, 2H), 7.67 (d, J = 8.3 Hz, 2H), 7.58 (d, J = 8.0 Hz, 2H),
7.47 (d, J = 8.5 Hz, 2H), 7.00 - 7.42 (m, 5H), 5.71 (br. s., 1H), 2.18 (s, 3H), 1.29 - 1.69 (m,
5H), 1.13 - 1.26 (m, 2H).

Example 2
{4'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]| triazol-1-yl]-biphenyl-4-yl}-

OO
)90

0]

acetic acid

RO

Step 1: [4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl|-acetic acid ethyl ester
In a 350 mL reaction vial, ethyl 2-(4-bromophenyl)acetate (25 g, 103 mmol), BISPIN (31.3 g,
123 mmol) and potassium acetate (20.2 g, 206 mmol) were combined with 1,4 dioxane (190
mL) to give a white suspension. The mixture was purged with nitrogen for 5 min,
PdCly(dppf) (4.2 g, 5.14 mmol) was added and the vial was sealed and heated in an oil bath
at 80 °C for 3 h. The reaction was filtered, rinsed with ethyl ether, concentrated, diluted with
water (500 mL) and extracted with ethyl ether (2 x 300 mL), and the organic layers washed
with brine (250 mL). The ethyl ether layers were combined, dried over MgSOy, filtered, and
concentrated as red oil. The crude material was purified by flash chromatography (silica gel,
0% to 20% EtOAc in hexanes). The appropriate fractions were combined, concentrated,
dried from DCM to obtain [4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-acetic
acid ethyl ester (25.14 g, 84.2% yield) as a white solid/oil. LC/MS calcd. for CisH23BO4
(m/e) 290, obsd. 291 (M+H, ES").

Step 2: {4'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl|-
biphenyl-4-yl}-acetic acid ethyl ester
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In a 20 mL vial, [4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl
ester (79.5 mg, 0.274 mmol), [1-(4-bromo-phenyl)-5-methyl-1H-[1,2,3]triazol-4-yl]-
carbamic acid (R)-1-phenyl-ethyl ester (100 mg, 0.249 mmol), tripotassium phosphate (159
mg, 0.748 mmol), 2-dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (30.7 mg,
0.0748 mmol), and palladium(II) acetate (8.4 mg, 0.037 mmol) were combined with toluene
(2mL) and water (0.5 mL) (previously purged with nitrogen for 20 min) to give a light
yellow suspension. The vial's atmosphere was replaced with nitrogen, sealed, heated in a dry
block at 100 °C for 6 h, and cooled to room temperature overnight. The reaction was diluted
with EtOAc (50 mL) and washed with water (50 mL) and brine. The aqueous layers were
extracted with EtOAc (50 mL). The organic layers were combined, dried over MgSOy,
filtered, concentrated, dissolved in minimal DCM and purified by flash chromatography
(silica gel, 0% to 60% EtOAc in hexanes). Appropriate fractions combined, concentrated,
and dried from DCM / hexanes to obtain {4'-[4-methyl-5-((R)-1-phenyl-
ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -acetic acid ethyl ester (40 mg,
0.0826 mmol, 33.1 % yield) as a colorless waxy solid. LC/MS calcd. for C,sHpsN4O4 (m/e)
484, obsd. 485 (M+H, ES").

Step 3: {4'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl|-
biphenyl-4-yl}-acetic acid

In a 200 mL round-bottomed flask, {4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl}-acetic acid ethyl ester (34 mg, 0.0702 mmol) was
combined with THF (2 mL) to give a yellow solution. To this was dripped in LiOH (16.8
mg, 0.702 mmol) dissolved in water (0.5 mL, heated to partially dissolve). The reaction
flask sealed and heated in an oil bath at 60 °C for 11 h. The reaction cooled to room
temperature, diluted with water, and acidified with 1 N HCI. The resulting precipitate was
filtered, washed with water, and hexanes and dried over house vacuum yielding 1-{4'-[5-
methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3 ]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (40 mg, 62.4% yield) as an off-white solid. LC/MS caled. for
C26H24N404 (me) 456, obsd. 457 (M+H, ES"). 'TH NMR (DMSO-dg) 3: 12.42 (br. s., 1H),
9.19-9.80 (m, 1H), 7.83 (d, J = 6.5 Hz, 2H), 7.69 (d, J = 8.0 Hz, 2H), 7.57 (d, ] = 7.3 Hz,
2H), 7.08 - 7.47 (m, 7H), 5.69 (br. s., 1H), 3.65 (s, 2H), 2.16 (s, 3H), 1.13 - 1.64 (m, 3H)
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Example 3
1-{4'-[S-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl|-biphenyl-4-

yl}-cyclopropanecarboxylic acid
FO-O 1
0 )AN/U\O :
o “@

Step 1: 1-(4-Bromo-phenyl)-5-methyl-1H-[1,2,3]|triazole-4-carboxylic acid methyl ester

In 20 mL reaction vial, 1-azido-4-bromo-benzene (1.647 g, 8.32 mmol and methyl but-2-
ynoate (0.816 g, 0.8 mL, 8.32 mmol) were combined with Toluene (15 mL) to give a yellow
solution. The vial’s atmosphere was purged with nitrogen, the vial sealed, and microwaved
at 150 °C for 1 h. The resulting solid in the reaction was filtered, and washed with toluene
yielding 1-(4-Bromo-phenyl)-5-methyl-1H-[1,2,3]triazole-4-carboxylic acid methyl ester
(0.33g, 1.11 mmol, 13.3 % yield). The filtrate was concentrated, transferred to a reaction
vial with toluene (10 mL), methyl but-2-ynoate (816 mg, 0.8 mL, 8.32 mmol) was added, and
the reaction was performed the same as above. The reaction with minimal solid was
supported on silica gel and purified by flash chromatography (silica gel, 0% to 40% EtOAc
in hexanes). Appropriate fractions were combined, concentrated, and dried from DCM /
hexanes yielding 1-(4-Bromo-phenyl)-5-methyl-1H-[1,2,3]triazole-4-carboxylic acid methyl
ester (0.87 g, 35.3% yield) as a light brown solid. The precipitate from the reaction was not
combined with the isolated product from the column. LC/MS calcd. for C;;H;0BrN;O, (m/e)
295/297, obsd. 296/298 (M+H, ES").

Step 2: 1-(4-Bromo-phenyl)-5-methyl-1H-[1,2,3]triazole-4-carboxylic acid

To 500 mL round bottom flask containing 1-(4-bromo-phenyl)-5-methyl-1H-[1,2,3]triazole-
4-carboxylic acid methyl ester (0.87 g, 2.9 mmol) dissolved in THF (30 mL) (brown
solution) was added LiOH (0.71 g, 30 mmol) mostly dissolved in water (7 mL, with heat).
The solution was stirred at room temperature overnight. The reaction was concentrated,
diluted in water (total volume, 100mL), and extracted with ethyl ether (2 x 100mL). The
aqueous layer was acidified with 1 N HCL. The resulting precipitate was filtered, washed
with water and hexanes, and dried over house vacuum and on lypholizer to obtain 1-(4-
bromo-phenyl)-5-methyl-1H-[1,2,3 ]triazole-4-carboxylic acid (3.6 g, 110% yield) as a brown
solid. LC/MS caled. for C1oHsN3O, (m/e) 281/283, obsd. 281/284 (M+H, ES").

Step 3: [1-(4-Bromo-phenyl)-5-methyl-1H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-
phenyl-ethyl ester
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In a 20 mL reaction vial, 1-(4-bromo-phenyl)-5-methyl-1H-[1,2,3]triazole-4-carboxylic acid
(0.67 g, 2.38 mmol), (R)-1-phenylethanol (0.29 g, 0.29 mL, 2.4 mmol) and tricthylamine
(0.24 g, 0.33 mL, 2.4 mmol) were combined with toluene (100 mL) to give a yellow solution
and to this was added diphenylphosphorylazide (0.65 g, 0.5 mL, 2.4 mmol). The vial's
atmosphere was purged with nitrogren, sealed, heated in a dry block at 80 °C for 4 h, and
cooled to room temperature overnight. The reaction was diluted with EtOAc (100 mL) and
washed with water (100 mL) and brine (50 mL). The aqueous layers were extracted with
EtOAc (100 mL). The organic layers were combined, dried over MgSOy, filtered,
concentrated, dissolved in minimal DCM, and purified by flash chromatography (silica gel,
0% to 25% EtOAc in hexanes). Appropriate fractions combined, concentrated, dried from
DCM / hexanes, to give [1-(4-bromo-phenyl)-5-methyl-1H-[1,2,3]triazol-4-yl]-carbamic acid
(R)-1-phenyl-ethyl ester (0.507 g, 53.2% yield) as an off-white solid. LC/MS calcd. for
Ci1sH7BrN4O; (m/e) 400/402, obsd. 401/403 (M+H, ES™).

Step 4: 1-{4'-[5-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]|triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester

In a 20 mL vial, 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (75.3 mg, 0.249 mmol), [1-(4-bromo-phenyl)-5-
methyl-1H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-phenyl-ethyl ester (100 mg, 0.249 mmol),
tripotassium phosphate (159 mg, 0.748 mmol), 2-dicyclohexyphosphino-2',6'-
dimethoxybiphenyl (SPhos) (30.7 mg, 0.0748 mmol), and Pd(OAc), (8.4 mg, 0.037 mmol)
were combined with toluene (2mL) and water (0.5 mL) (previously purged with nitrogen for
20 min) to give a light yellow solution. The vial's atmosphere was purged with nitrogen,
sealed, heated in a dry block at 100 °C for 5 h, and cooled to room temperature overnight.
The reaction was diluted with EtOAc (50 mL) and washed with water (50 mL) and brine.
The aqueous layers were extracted with EtOAc (50 mL). The organic layers were combined,
dried over MgSQy, filtered, concentrated, dissolved in minimal DCM and purified by flash
chromatography (silica gel, 0% to 100% EtOAc in hexanes). Appropriate fractions
combined, concentrated, and dried from DCM / hexanes to give 1-{4'-[5-methyl-4-((R)-1-
phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic
acid methyl ester (74 mg, 59.8% yield) as a white solid. LC/MS caled. for CooH2sN404 (m/e)
496, obsd. 497 (M+H, ES").

Step 5: 1-{4'-[|S-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid
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In a 200 mL round-bottomed flask, 1-{4'-[5-methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid methyl ester (66 mg, 0.133
mmol) was combined with THF (3 mL) to give a yellow solution. To this was dripped in
LiOH (31.8 mg, 1.334 mmol) in water (1 mL), partially dissolved with heat. The reaction
flask sealed and heated in an oil bath at 60 °C for 11 h. The reaction cooled to room
temperature diluted with water and acidified with 1 N HCL. The resulting precipitate was
filtered, washed with water, ethyl ether, and hexanes and dried over house vacuum yielding
1-{4'-[5-methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (40 mg, 62.4% yield) as an off-white solid. LC/MS calcd. for
CasHysN4O4 (m/e) 482, obsd. 483 (M+H, ES"). 'TH NMR (DMSO-dy) &: 12.39 (br. s., 1H),
9.59 (br. s., 1H), 7.89 (d, J = 8.5 Hz, 2H), 7.69 (dd, J = 8.3, 5.3 Hz, 4H), 7.28 - 7.49 (m, 7H),
5.79 (q, J = 6.5 Hz, 1H), 2.21 (s, 3H), 1.43 - 1.63 (m, 5H), 1.14 - 1.25 (m, 2H).

Example 4
{4'-[5-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl|-biphenyl-4-yl}-

—
0 ?/kN/U\O/\©
O

Step 1: {4'-[S-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl|-

acetic acid

biphenyl-4-yl}-acetic acid methyl ester

In a 20 mL vial, [4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl
ester (86.8 mg, 0.299 mmol), [1-(4-bromo-phenyl)-5-methyl-1H-[1,2,3]triazol-4-yl]-
carbamic acid (R)-1-phenyl-ethyl ester (100 mg, 0.249 mmol), tripotassium phosphate (159
mg, 0.748 mmol), 2-dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (30.7 mg,
0.0748 mmol), and Pd(OAc), (8.4 mg, 0.037 mmol) were combined with Toluene (2mL)
and water (0.5 mL) (previously purged with nitrogen for 20 min) to give a light yellow
solution. The vial's atmosphere was purged with nitrogen, sealed, heated in a dry block at
100 °C for 16 h, and cooled to room temperature overnight. The reaction was filtered
through celite, concentrated, dissolved in DCM / EtOAc / MeOH, supported on silica gel and
purified by flash chromatography (silica gel, 0% to 40% EtOAc in hexanes). Appropriate
fractions combined, concentrated, and dried from DCM / hexanes to give {4'-[5-methyl-4-

((R)-1-phenyl-ethoxycarbonylamino)-[ 1,2,3]triazol-1-yl]-biphenyl-4-yl} -acetic acid methyl
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ester (56.6 mg, 54.3% yield) as a white solid. LC/MS caled. for C,sHpsN4O4 (m/e) 484, obsd.
485 (M+H, ES").

Step 2: {4'-[S-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl|-
biphenyl-4-yl}-acetic acid

In a 200 mL round-bottomed flask, {4'-[5-methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl} -acetic acid methyl ester (59 mg, 0.122 mmol) was
combined with THF (3 mL) to give a yellow solution. To this was dripped in LiOH (29.2
mg, 1.22 mmol) in water (1 mL), heated to partially dissolve. The reaction flask was sealed,
heated in an oil bath at 60 °C for 3.5 h, and cooled to room temperature overnight. The
reaction was diluted with water and acidified with 1 N HCI. The resulting precipitate was
extracted with EtOAc (2 x 75 mL). The organic layers were washed with brine (50 mL),
combined, dried over MgSQy, filtered, concentrated, and dried from DCM / hexanes yielding
{4'-[5-methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl}-
acetic acid (50 mg, 90% yield) as an off-white solid. LC/MS caled. for C;6H24N404 (m/e)
456, obsd. 457 (M+H, ES"). "H NMR (DMSO-dy) 3: 12.44 (br. s., 1H), 9.62 (br. s., 1H), 7.95
(d, J=8.5Hz, 2H), 7.76 (t, ] = 8.0 Hz, 4H), 7.22 - 7.59 (m, 7H), 5.85 (q, J = 6.5 Hz, 1H),
3.71 (s, 2H), 2.27 (s, 3H), 1.60 (d, J = 6.0 Hz, 3H).

Example 5
1-(4'-{5-[(R)-1-(2-Fluoro-phenyl)-ethoxycarbonylamino|-4-methyl-[1,2,3]triazol-1-yl}-
biphenyl-4-yl)-cyclopropanecarboxylic acid

O N\)ﬁO

o)

Loy

F

Step 1: [3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-(2-
fluoro-phenyl)-ethyl ester

In a 20 mL reaction vial, 3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid
100 mg, 0.354 mmol), (R)-1-(2-fluorophenyl)ethanol (49.6 mg, 49 uL, 0.354 mmol) and
tricthylamine (35.8 mg, 49.3 uL, 0.354 mmol) were combined with toluene (2.5 mL) to give
a yellow suspension and to this was added diphenylphosphorylazide (97.4 mg, 76.3 uL,
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0.354 mmol). The vial's atmosphere was purged with nitrogen, sealed, heated in an oil bath
at 80 °C for 4 h, and cooled to room temperature overnight. Additional reagents were added,
(R)-1-(2-fluorophenyl)ethanol (24.8 mg, 24.5 uL, 0.177 mmol), triethylamine (72.6 mg, 100
uL, 0717 mmol), and diphenylphosphorylazide (97.4 mg, 76.3 uL, 0.354 mmol). The vial's
atmosphere was purged with nitrogen, sealed, heated in an oil bath at 80°C for 2 h, and
cooled to room temperature. The reaction was supported on celite and purified by flash
chromatography (silica gel, 12 g Redisep, 20 mL/min, 0% to 40% EtOAc in hexanes).
Appropriate fractions combined, concentrated, dried from DCM / hexanes, to obtain [3-(4-
Bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-(2-fluoro-phenyl)-
ethyl ester (95.7 mg, 64.4% yield) as solid. LC/MS caled. for CisH;sBrFN4O, (m/e)
418/420, obsd. 419/421 (M+H, ES").

Step 2: 1-(4'-{5-[(R)-1-(2-Fluoro-phenyl)-ethoxycarbonylamino]-4-methyl-[1,2,3]triazol-
1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid methyl ester

In a 20 mL vial, 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (74.4 mg, 0.246 mmol), [3-(4-Bromo-phenyl)-5-
methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-(2-fluoro-phenyl)-ethyl ester (86 mg,
0.205 mmol), tripotassium phosphate (131 mg, 0.615 mmol), 2-dicyclohexyphosphino-2',6'-
dimethoxybiphenyl (SPhos) (25.3 mg, 0.0615 mmol), and Pd(OAc), (6.91 mg, 0.0308 mmol)
were combined with toluene (2 mL) and Water (0.5 mL) (previously purged with nitrogen for
20 min) to give a light yellow suspension. The vial's atmosphere was purged with nitrogen,
sealed, heated in oil bath at 100 °C for 4 h, and cooled to room temperature overnight. The
reaction was diluted with EtOAc (8 mL), filtered through celite, rinsed with EtOAc (2 x 6
mL), dried, dissolved in minimal DCM, and purified by flash chromatography (silica gel, 0%
to 50% EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried from
DCM / hexanes yielding 1-(4'-{5-[(R)-1-(2-fluoro-phenyl)-ethoxycarbonylamino]-4-methyl-
[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid methyl ester (47.8 mg,
45.3% yield) as a white solid. LC/MS calcd. for C,0H27FN4O4 (m/e) 514, obsd. 515 (M+H,
ESH).

Step 3: 1-(4'-{5-[(R)-1-(2-Fluoro-phenyl)-ethoxycarbonylamino]-4-methyl-[1,2,3]triazol-
1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid

In a 20 mL round-bottomed flask, 1-(4'-{5-[(R)-1-(2-fluoro-phenyl)-ethoxycarbonylamino]-
4-methyl-[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid methyl ester (42
mg, 0.0816 mmol) was combined with THF (2 mL) to give a yellow solution. To this was
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dripped in LiOH (34.3 mg, 0.816 mmol) in water (0.5 mL) heated to partially dissolve. The
vial was sealed, heated in an oil bath at 60 °C for 11 h, and cooled to room temperature
overnight. The reaction was diluted with water (35 mL) and acidified with 1 N HCI. The
resulting precipitate was filtered, washed with water and hexanes, and dried over house
vacuum and in a desiccator to produce 1-(4'-{5-[(R)-1-(2-fluoro-phenyl)-
ethoxycarbonylamino]-4-methyl-[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic
acid (44 mg, 108% yield) as a white solid. LC/MS calcd. for CosHysFN4O4 (m/e) 500, obsd.
501 (M+H, ES"). '"H NMR (DMSO-ds) 8: 12.39 (br. s., 1H), 9.74 (br. s., 1H), 7.84 (d, ] = 6.5
Hz, 2H), 7.67 (d, J = 8.0 Hz, 2H), 7.58 (d, J = 8.0 Hz, 2H), 7.47 (d, J = 8.0 Hz, 2H), 6.69 -
7.42 (m, 4H), 5.89 (br. s., 1H), 2.17 (br. s., 3H), 1.26 - 1.74 (m, 5H), 1.14 - 1.24 (m, 2H).

Example 6
1-(4'-{4-Methyl-5-[(R)-1-(2-trifluoromethyl-phenyl)-ethoxycarbonylamino]-
[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid

-0
0 Y h?:

Step 1: [3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-(2-
trifluoromethyl-phenyl)-ethyl ester

In a 20 mL reaction vial, 3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3 ]triazole-4-carboxylic acid
100 mg, 0.354 mmol), (R)-1-(2-trifluoromethyl-phenyl)ethanol (67.4 mg, 0.354 mmol) and
tricthylamine (35.8 mg, 49.3 uL, 0.354 mmol) were combined with toluene (2.5 mL) to give
a yellow suspension and to this was added diphenylphosphorylazide (97.4 mg, 76.3 uL,
0.354 mmol). The vial's atmosphere was purged with nitrogren, sealed, heated in an oil bath
at 80 °C for 4 h, and cooled to room temperature overnight. Additional reagents were added,
(R)-1-(2-trifluoromethyl-phenyl)ethanol (33.7 mg, 0.177 mmol), triethylamine (72.6 mg, 100
uL, 0717 mmol), and diphenylphosphorylazide (97.4 mg, 76.3 uL, 0.354 mmol). The vial's
atmosphere was purged with nitrogen, sealed, heated in an oil bath at 80°C for 2 h, and
cooled to room temperature. The reaction was supported on celite and purified by flash

chromatography (silica gel, 12 g Redisep, 20 mL/min, 0% to 40% EtOAc in hexanes).
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Appropriate fractions combined, concentrated, dried from DCM / hexanes, to give [3-(4-
bromo-phenyl)-5-methyl-3H-[1,2,3 ]triazol-4-yl]-carbamic acid (R)-1-(2-trifluoromethyl-
phenyl)-ethyl ester (99.7 mg, 59.9% yield) as an off-white solid. LC/MS calcd. for
C1oH,4BrF3N,0, (m/e) 468/470, obsd. 469/471 (M+H, ES").

Step 2: 1-(4'-{5-[(R)-1-(2-Trifluoromethyl-phenyl)-ethoxycarbonylamino]-4-methyl-
[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid methyl ester

In a 20 mL vial, 1-[4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (69.4 mg, 0.230 mmol), [3-(4-Bromo-phenyl)-5-
methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-(2-trifluoromethyl-phenyl)-ethyl ester
(90 mg, 0.192 mmol), tripotassium phosphate (122 mg, 0.575 mmol), 2-
dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (23.6 mg, 0.0575 mmol), and
Pd(OAc), (6.5 mg, 0.0288 mmol) were combined with toluene (2 mL) and water (0.5 mL)
(previously purged with nitrogen for 20 min) to give a light yellow suspension. The vial's
atmosphere was purged with nitrogen, sealed, heated in oil bath at 100 °C for 4 h, and cooled
to room temperature overnight. The reaction was diluted with EtOAc (8 mL), filtered
through celite, rinsed with EtOAc (2 x 6 mL), dried, dissolved in minimal DCM and purified
by flash chromatography (silica gel, 0% to 50% EtOAc in hexanes). Appropriate fractions
combined, concentrated, and dried from DCM / hexanes yielding 1-(4'-{5-[(R)-1-(2-
trifluoromethyl-phenyl)-ethoxycarbonylamino ]-4-methyl-[1,2,3]triazol-1-yl } -biphenyl-4-yl)-
cyclopropanecarboxylic acid methyl ester (50.3 mg , 46.5% yield) as a white solid. LC/MS
caled. for C3oHy7F3N4O4 (m/e) 564, obsd. 565 (M+H, ES").

Step 3: 1-(4'-{5-[(R)-1-(2-Trifluoromethyl-phenyl)-ethoxycarbonylamino]-4-methyl-
[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid

In a 20 mL round-bottomed flask, 1-(4'-{5-[(R)-1-(2-trifluoromethyl-phenyl)-
ethoxycarbonylamino]-4-methyl-[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic
acid methyl ester (45 mg, 0.0797 mmol) was combined with THF (2 mL) to give a yellow
solution. To this was dripped in LiOH (33.5 mg, 0.797 mmol) in water (0.5 mL) heated to
partially dissolve. The vial was sealed and heated in an oil bath at 60 °C for 11 h, and cooled
to room temperature overnight. The reaction was diluted with water (35 mL) and acidified
with 1 N HCL The resulting precipitate was extracted into the organic layer with EtOAc (2 x
30 mL), washed with brine (30 mL), dried or MgSQy, filtered, concentrated, and dried from
DCM / hexanes, yielding 38.8 mg of impure product. The product was purified by RP-
HPLC (Gilson, Pursuit 10 um, 20 x 100 mm C18, 30 ml/min, 30 to 100 % ACN/H20, 8 min).
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Appropriate fractions combined, concentrated, and dried from DCM / hexanes. The product
was dissolved in DCM and precipitated with addition of hexanes. The solid was filtered off
and washed with hexanes, dried over house vacuum yielding 1-(4'-{5-[(R)-1-(2-
trifluoromethyl-phenyl)-ethoxycarbonylamino]-4-methyl-[ 1,2,3]triazol-1-yl } -biphenyl-4-yl)-
cyclopropanecarboxylic acid (17.2 mg, 39.2% yield) as an off-white solid. LC/MS calcd. for
C2oH,sF3N4 04 (m/e) 550, obsd. 551 (M+H, ES"). 'TH NMR (DMSO-ds) &: 12.40 (br. s., 1H),
9.77 (br. s., 1H), 7.83 (d, J = 7.3 Hz, 2H), 7.63 - 7.78 (m, 5H), 7.39 - 7.62 (m, 5H), 5.96 (br.
s., 1H), 2.15 (br. s., 3H), 1.50 (d, J = 2.3 Hz, 5H), 1.20 (d, J = 2.0 Hz, 2H).

Example 7
1-(4'-{4-Methyl-5-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-
[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid

7;0

0

o

CF,
Step 1: [3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-(3-
trifluoromethyl-phenyl)-ethyl ester
In a 20 mL reaction vial, 3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid
(195 mg, 0.691 mmol), (R)-1-(3-(trifluoromethyl)phenyl)ethanol (197 mg, 1.04 mmol) and
triethylamine (145 mg, 0.2 mL, 1.43 mmol) were combined with toluene (10 mL) to give a
yellow solution and to this was added diphenylphosphorylazide (383 mg, 0.3 mL, 1.39
mmol). The vial's atmosphere was purged with nitrogen, sealed, heated in an oil bath at 65
°C for 2.5 h, and cooled to room temperature overnight. The reaction was diluted with
EtOAc and washed with water, saturated ammonium chloride, and brine. The aqueous layers
were extracted once with EtOAc. The organic layers were combined, dried over MgSQOy,
filtered, concentrated, diluted with DCM, and purified by flash chromatography (silica gel,
0% to 30% EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried
from DCM / hexanes, to obtain [3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-
carbamic acid (R)-1-(3-trifluoromethyl-phenyl)-ethyl ester (118.1 mg, 36.4% yield) as a
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colorless waxy solid. LC/MS calcd. for C;oH;6BrF3N4O; (m/e) 468/470, obsd. 469/471
(M+H, ES").

Step 2: 1-(4'-{4-Methyl-5-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-
[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid methyl ester

In a 20 mL vial, 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (89.6 mg, 0.297 mmol), [3-(4-bromo-phenyl)-5-
methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-(3-trifluoromethyl-phenyl)-ethyl ester
(116 mg, 0.247 mmol), 2-dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (30.4 mg,
0.0742 mmol), tripotassium phosphate (157 mg, 0.742 mmol), and Pd(OAc), (8.3mg, 0.0371
mmol) were combined with toluene (4 mL) and water (ImL) (previously purged with
nitrogen for 20 min) to give a light yellow suspension. The vial's atmosphere was purged
with nitrogen, sealed, heated in oil bath at 80 °C for 3.5 h, and cooled to room temperature
overnight. Additional reagents were added 1-[4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-
yl)-phenyl]-cyclopropanecarboxylic acid methyl ester (45 mg, 0.149 mmol), 2-
dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (32 mg, 0.0779 mmol), tripotassium
phosphate (57 mg, 0.269 mmol), and Pd(OAc), (10 mg, 0.0445 mmol). The vial's
atmosphere was purged with nitrogen, sealed, heated in dry block at 80 °C for 4 h, and
cooled to room temperature overnight. The reaction was diluted with EtOAc and washed
with water and brine. The aqueous layers were extracted with EtOAc. The organic layers
were combined, dried over MgSOy, filtered, concentrated, dissolved in minimal DCM and
purified by flash chromatography (silica gel, 0% to 50% EtOAc in hexanes). Appropriate
fractions combined, concentrated, and dried from DCM / hexanes yielding 1-(4'-{4-methyl-
5-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-[1,2,3]triazol-1-yl } -biphenyl-4-
yl)-cyclopropanecarboxylic acid methyl ester (63.5 mg, 45.5% yield) as a white solid.
LC/MS caled. for CioH,7F3N4O4 (m/e) 564, obsd. 565 (M+H, ES").

Step 3: 1-(4'-{4-Methyl-5-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-
[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid

In a 250 mL round-bottomed flask, 1-(4'-{4-methyl-5-[(R)-1-(3-trifluoromethyl-phenyl)-
ethoxycarbonylamino]-[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid
methyl ester (214.5 mg, 0.452 mmol) was combined with THF (8 mL) and ethanol (8 mL) to
give a yellow solution. To this was dripped in NaOH (1 N, 4.5 mL, 4.5 mmol). The reaction
was stirred at room temperature overnight. The reaction was diluted with water,

concentrated, diluted with more water and acidified with 1 N HCL. The resulting precipitate
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was filtered, washed with water and hexanes and dried over house vacuum and in a
desiccator yielding 1-(4'-{4-methyl-5-[(R)-1-(3-trifluoromethyl-phenyl)-
ethoxycarbonylamino]-[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid (174
mg, 83.6% yield) as a white solid. LC/MS calcd. for Co6H2sN4O4 (m/e) 460, obsd. 461
(M+H, ES"). '"H NMR (DMSO-dg) 8: 12.39 (br. s., 1H), 9.47 (br. s., 1H), 7.88 (d, J = 7.8 Hz,
2H), 7.64 (dd, J = 18.7, 8.2 Hz, 4H), 7.46 (d, J = 8.3 Hz, 2H), 4.67 (br. s., 1H), 2.36 (br. s.,
1H), 2.20 (s, 3H), 1.54 - 2.02 (m, 6H), 1.43 - 1.53 (m, 2H), 1.17 - 1.31 (m, 2H), 1.05 (br. s.,
3H).

Example 8
1-{4'-[5-((R)-Indan-1-yloxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl]-biphenyl-4-yl}-

cyclopropanecarboxylic acid

Nz
o)
O N
o

o)

Step 1: [3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-indan-
1-yl ester

In a 20 mL reaction vial, 3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3 ]triazole-4-carboxylic acid
100 mg, 0.354 mmol), (R)-2,3-dihydro-1H-inden-1-o0l (47.6 mg, 0.354 mmol) and
tricthylamine (35.8 mg, 49.3 uL, 0.354 mmol) were combined with toluene (2.5 mL) to give
a yellow suspension and to this was added diphenylphosphorylazide (97.4 mg, 76.3 uL,
0.354 mmol). The vial's atmosphere was purged with nitrogren, sealed, heated in an oil bath
at 80 °C for 4 h, and cooled to room temperature overnight. Additional reagents were added,
(R)-2,3-dihydro-1H-inden-1-ol (23.8 mg, 0.177 mmol), tricthylamine (72.6 mg, 100 uL,
0717 mmol), and diphenylphosphorylazide (97.4 mg, 76.3 uL, 0.354 mmol). The vial's
atmosphere was purged with nitrogen, sealed, heated in an oil bath at 80°C for 2 h, and
cooled to room temperature. The reaction was supported on celite and purified by flash
chromatography (silica gel, 12 g Redisep, 20 mL/min, 0% to 40% EtOAc in hexanes).
Appropriate fractions combined, concentrated, dried from DCM / hexanes, yielding [3-(4-
bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-indan-1-yl ester (81.6 mg,
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55.7% yield) as an off-white solid. LC/MS calcd. for C;oH17BrN4O; (m/e) 412/414, obsd.
413/415 (M+H, ES").

Step 2: 1-{4'-[5-((R)-Indan-1-yloxycarbonylamino)-4-methyl-|1,2,3]triazol-1-yl|-
biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester

In a 20 mL vial, 1-[4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (64.1 mg, 0.212 mmol), [3-(4-bromo-phenyl)-5-
methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-indan-1-yl ester (73 mg, 0.177 mmol),
tripotassium phosphate (112 mg, 0.530 mmol), 2-dicyclohexyphosphino-2',6'-
dimethoxybiphenyl (SPhos) (21.8 mg, 0.0530 mmol), and Pd(OAc), (6.0 mg, 0.0265 mmol)
were combined with toluene (2 mL) and water (0.5 mL) (previously purged with nitrogen for
20 min) to give a light yellow suspension. The vial's atmosphere was purged with nitrogen,
sealed, heated in oil bath at 100 °C for 4 h, and cooled to room temperature overnight. The
reaction was diluted with EtOAc (8 mL), filtered through celite, rinsed with EtOAc (2 x 6
mL), dried, dissolved in minimal DCM and purified by flash chromatography (silica gel, 0%
to 50% EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried from
DCM / hexanes yielding 1-{4'-[5-((R)-indan-1-yloxycarbonylamino)-4-methyl-[1,2,3]triazol-
1-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester (59.5 mg, 66.2% yield) as a
white solid. LC/MS caled. for CzoHzsN404 (m/e) 508, obsd. 509 (M+H, ES™).

Step 3: 1-{4'-[5-((R)-Indan-1-yloxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid

In a 20 mL round-bottomed flask, 1-{4'-[5-((R)-indan-1-yloxycarbonylamino)-4-methyl-
[1,2,3]triazol-1-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester (53 mg, 0.104
mmol) was combined with THF (2 mL) to give a yellow solution. To this was dripped in
LiOH (43.8 mg, 1.04 mmol) in water (0.5 mL) heated to partially dissolve. The vial was
sealed, heated in an oil bath at 60 °C for 11 h, and cooled to room temperature overnight.
The reaction was diluted with water (35 mL) and acidified with 1 N HCL. The resulting
precipitate was filtered off and washed with water and hexanes, and dried over house vacuum
yielding 1-{4'-[5-((R)-indan-1-yloxycarbonylamino)-4-methyl-[ 1,2,3]triazol-1-yl]-biphenyl-
4-yl}-cyclopropanecarboxylic acid (28 mg, 54.3 % yield) as a white solid. LC/MS calcd. for
CaoHsN4O4 (m/e) 494, obsd. 495 (M+H, ES"). 'TH NMR (DMSO-dy) &: 12.38 (br. s., 1H),
9.56 (br. s., 1H), 7.87 (d, J = 8.3 Hz, 2H), 7.68 (d, J = 8.3 Hz, 2H), 7.60 (br. s., 2H), 7.48 (d, J
= 8.0 Hz, 2H), 7.29 (br. s., 3H), 7.11 - 7.21 (m, 1H), 6.04 (br. s., 1H), 3.00 (br. s., 1H), 2.85
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(br. s., 1H), 2.30 - 2.45 (m, 1H), 2.09 - 2.28 (m, 3H), 2.00 (br. s., 1H), 1.42 - 1.61 (m, 2H),
1.21 (d, J=3.0 Hz, 2H).

Example 9
1-{4'-[5-((R)-1,2-Dimethyl-propoxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid

-0
T

/Ku\

Step 1: [3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]|triazol-4-yl]-carbamic acid (R)-1-2-
dimethyl-propyl ester

In a 20 mL reaction vial, 3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid
100 mg, 0.354 mmol), (R)-3-methylbutan-2-ol (31.2 mg, 38.6 uL, 0.354 mmol) and
triethylamine (35.8 mg, 49.3 uL, 0.354 mmol) were combined with toluene (2.5 mL) to give
a yellow suspension and to this was added diphenylphosphorylazide (97.4 mg, 76.3 uL,
0.354 mmol). The vial's atmosphere was purged with nitrogren, sealed, heated in an oil bath
at 80 °C for 4 h, and cooled to room temperature overnight. Additional reagents were added,
(R)-3-methylbutan-2-ol (15.6 mg, 19.3 uL, 0.177 mmol), triethylamine (72.6 mg, 100 uL,
0717 mmol), and diphenylphosphorylazide (97.4 mg, 76.3 uL, 0.354 mmol). The vial's
atmosphere was purged with nitrogen, sealed, heated in an oil bath at 80 °C for 2 h, and
cooled to room temperature. The reaction was supported on celite and purified by flash
chromatography (silica gel, 0% to 40% EtOAc in hexanes). Appropriate fractions combined,
concentrated, dried from DCM / hexanes, yielding [3-(4-bromo-phenyl)-5-methyl-3H-
[1,2,3]triazol-4-yl]-carbamic acid (R)-1-2-dimethyl-propyl ester (93.6 mg, 71.9 % yield) as
an off-white solid. LC/MS calcd. for C;sH;9BrN4O, (m/e) 366/368, obsd. 367/369 (M+H,
ES").

Step 2: 1-{4'-[5-((R)-1,2-Dimethyl-propoxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl|-
biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester

In a 20 mL vial, 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (82.9 mg, 0.274 mmol), [3-(4-bromo-phenyl)-5-
methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1,2-dimethyl-propyl ester (84 mg, 0.229
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mmol), tripotassium phosphate (146 mg, 0.686 mmol), 2-dicyclohexyphosphino-2',6'-
dimethoxybiphenyl (SPhos) (28.2 mg, 0.0686 mmol), and Pd(OAc), (7.7 mg, 0.0343 mmol)
were combined with toluene (2 mL) and water (0.5 mL) (previously purged with nitrogen for
20 min) to give a light yellow suspension. The vial's atmosphere was replaced with nitrogen,
sealed, heated in oil bath at 100 °C for 4 h, and cooled to room temperature overnight. The
reaction was diluted with EtOAc (8 mL), filtered through celite, rinsed with EtOAc (2 x 6
mL), dried, dissolved in minimal DCM and purified by flash chromatography (silica gel, 0%
to 50% EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried from
DCM / hexanes yielding 1-{4'-[5-((R)-1,2-dimethyl-propoxycarbonylamino)-4-methyl-
[1,2,3]triazol-1-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester (80 mg, 75.6%
yield) as a white solid. LC/MS calcd. for C,6H30N404 (m/e) 462, obsd. 463 (M+H, ES").
Step 3: 1-{4'-[5-((R)-1,2-Dimethyl-propoxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl|-
biphenyl-4-yl}-cyclopropanecarboxylic acid

In a 20 mL round-bottomed flask, 1-{4'-[5-((R)-1,2-dimethyl-propoxycarbonylamino)-4-
methyl-[1,2,3]triazol-1-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester (45 mg,
0.0797 mmol) was combined with THF (2 mL) to give a yellow solution. To this was
dripped in LiOH (33.5 mg, 0.797 mmol) in water (0.5 mL) heated to partially dissolve. The
vial was sealed and heated in an oil bath at 60 °C for 6 h, and cooled to room temperature
overnight. The reaction was diluted with water (35 mL) and acidified with 1 N HCI. The
resulting precipitate was extracted into the organic layer with EtOAc (2 x 30 mL), washed
with brine (30 mL), dried over MgSQy, filtered, concentrated, and dried from DCM / hexanes
yielding 1-{4'-[5-((R)-1,2-dimethyl-propoxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid (42.4 mg, 58.3% yield) as a white solid.

LC/MS caled. for CosHasN4O4 (m/e) 448, obsd. (M+H, ES™). 'TH NMR (DMSO-dg) 3: 12.37
(br. s., 1H), 9.43 (br. s, 1H), 7.88 (d, J = 8.0 Hz, 2H), 7.57 - 7.73 (m, 4H), 7.46 (d, J = 8.3 Hz,
2H), 4.50 (br. s., 1H), 2.21 (s, 3H), 1.71 (br. s., 1H), 1.40 - 1.57 (m, 2H), 1.00 - 1.32 (m, 5H),
0.84 (br. s., 6H).
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Example 10
1-{4'-[5-((R)-sec-Butoxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl]-biphenyl-4-yl}-

cyclopropanecarboxylic acid
<] Nan
N
5 2—H W o
o) N o

Step 1: [3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-sec-
butyl ester

In a 20 mL reaction vial, 3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid
100 mg, 0.354 mmol), (R)-butan-2-ol (26.3 mg, 32.6 uL, 0.354 mmol) and triethylamine
(35.8 mg, 49.3 uL, 0.354 mmol) were combined with toluene (2.5 mL) to give a yellow
suspension and to this was added diphenylphosphorylazide (97.4 mg, 76.3 uL, 0.354 mmol).
The vial's atmosphere was purged with nitrogen, sealed, heated in an oil bath at 80 °C for 4 h,
and cooled to room temperature overnight. Additional reagents were added, (R)-butan-2-ol
(13.2 mg, 16.3 uL, 0.177 mmol), triethylamine (72.6 mg, 100 uL, 0717 mmol), and
diphenylphosphorylazide (97.4 mg, 76.3 uL, 0.354 mmol). The vial's atmosphere was
purged with nitrogen, sealed, heated in an oil bath at 80 °C for 2 h, and cooled to room
temperature. The reaction was supported on celite and purified by flash chromatography
(silica gel, 0% to 40% EtOAc in hexanes). Appropriate fractions combined, concentrated,
and dried from DCM / hexanes, yielding [3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-
yl]-carbamic acid (R)-sec-butyl ester (99.5 mg, 79.5% yield) as an off-white solid. LC/MS
caled. for C14H;7BrN,O, (m/e) 352/354, obsd. 353/355 (M+H, ES").

Step 2: 1-{4'-[5-((R)-sec-Butoxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl]-biphenyl-
4-yl}-cyclopropanecarboxylic acid methyl ester

In a 20 mL vial, 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropane-
carboxylic acid methyl ester (92.4 mg, 0.306 mmol), [3-(4-bromo-phenyl)-5-methyl-3H-
[1,2,3]triazol-4-yl]-carbamic acid (R)-sec-butyl ester (90 mg, 0.255 mmol), tripotassium
phosphate (162 mg, 0.764 mmol), 2-dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos)
(31.4 mg, 0.0764 mmol), and Pd(OAc), (8.6 mg, 0.0382 mmol) were combined with toluene
(2 mL) and water (0.5 mL) (previously purged with nitrogen for 20 min) to give a light
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yellow suspension. The vial's atmosphere was replaced with nitrogen, sealed, heated in oil
bath at 100 °C for 4 h, and cooled to room temperature overnight. The reaction was diluted
with EtOAc (8 mL), filtered through celite, rinsed with EtOAc (2 x 6 mL), dried, and
dissolved in minimal DCM and purified by flash chromatography (silica gel, 0% to 50%
EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried from DCM /
hexanes yielding 1-{4'-[5-((R)-sec-butoxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester (53.6 mg, 46.9% yield) as a white
solid. LC/MS caled. for CosHysN4O4 (m/e) 448, obsd. 449 (M+H, ES").

Step 3: 1-{4'-[5-((R)-sec-Butoxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl]-biphenyl-
4-yl}-cyclopropanecarboxylic acid

In a 20 mL round-bottomed flask, 1-{4'-[5-((R)-sec-butoxycarbonylamino)-4-methyl-
[1,2,3]triazol-1-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester (37 mg, 0.0825
mmol) was combined with THF (2 mL) to give a yellow solution. To this was dripped in
LiOH (34.6 mg, 0.825 mmol) in water (0.5 mL) heated to partially dissolve. The vial was
sealed and heated in an oil bath at 60 °C for 6 h, and cooled to room temperature overnight.
The reaction was diluted with water (35 mL) and acidified with 1 N HCL. The resulting
precipitate was extracted into the organic layer with EtOAc (2 x 30 mL), washed with brine
(30 mL), dried over MgSQy, filtered, concentrated, and dried from DCM / hexanes yielding
1-{4"-[5-((R)-sec-butoxycarbonylamino)-4-methyl-[ 1,2,3]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (40 mg, 112% yield) as a white solid. LC/MS caled for
Ca4H26N404 (m/e) 434, obsd. 435 (M+H, ES"). 'THNMR (DMSO-ds) &: 12.37 (br. s., 1H),
9.44 (br. s., 1H), 7.88 (d, J = 8.5 Hz, 2H), 7.56 - 7.72 (m, 4H), 7.46 (d, J = 8.3 Hz, 2H), 4.61
(br.s., 1H), 2.21 (s, 3H), 1.38 - 1.66 (m, 4H), 1.03 - 1.34 (m, 5H), 0.85 (dd, J = 10.7, 6.9 Hz,
3H).

Example 11
1-[4'-(5-iso-Propoxycarbonylamino-4-methyl-[1,2,3]triazol-1-yl)-biphenyl-4-yl| -

FO-O2
o

-

cyclopropanecarboxylic acid
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Step 1: [3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid isopropyl
ester

In a 20 mL reaction vial, 3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid
100 mg, 0.354 mmol), propan-2-ol (21.3 mg, 27.1 puL, 0.354 mmol) and triethylamine (35.8
mg, 49.3 uL, 0.354 mmol) were combined with toluene (2.5 mL) to give a yellow suspension
and to this was added diphenylphosphorylazide (97.4 mg, 76.3 uL, 0.354 mmol). The vial's
atmosphere was purged with nitrogren, sealed, heated in an oil bath at 80 °C for 4 h, and
cooled to room temperature overnight. Additional reagents were added, propan-2-ol (10.7
mg, 13.6 uL, 0.177 mmol), triethylamine (72.6 mg, 100 uL, 0717 mmol), and
diphenylphosphorylazide (97.4 mg, 76.3 uL, 0.354 mmol). The vial's atmosphere was
purged with nitrogen, sealed, heated in an oil bath at 80 °C for 2 h, and cooled to room
temperature. The reaction was supported on celite and purified by flash chromatography
(silica gel, 0% to 40% EtOAc in hexanes). Appropriate fractions combined, concentrated,
dried from DCM / hexanes, yielding [3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-
carbamic acid iso-propyl ester (141 mg, 60 % pure, 70.4% yield) as an off-white solid.
LC/MS caled. for C13H;sBrN4O; (m/e) 338/340, obsd. 339/341 (M+H, ES").

Step 2: 1-[4'-(5-iso-Propoxycarbonylamino-4-methyl-[1,2,3]triazol-1-yl)-biphenyl-4-yl|-
cyclopropanecarboxylic acid methyl ester

In a 20 mL vial, 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (83.4 mg, 0.276 mmol), [3-(4-bromo-phenyl)-5-
methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid iso-propyl ester (130 mg, 0.230 mmol),
tripotassium phosphate (146 mg, 0.690 mmol), 2-dicyclohexyphosphino-2',6'-
dimethoxybiphenyl (SPhos) (28.3 mg, 0.069 mmol), and Pd(OAc); (7.7 mg, 0.0345 mmol)
were combined with toluene (2 mL) and water (0.5 mL) (previously purged with nitrogen for
20 min) to give a light yellow suspension. The vial's atmosphere was replaced with nitrogen,
sealed, heated in oil bath at 100 °C for 4 h, and cooled to room temperature overnight. The
reaction was diluted with EtOAc (8 mL), filtered through celite, rinsed with EtOAc (2 x 6
mL), dried, and dissolved in minimal DCM and purified by flash chromatography (silica gel,
0% to 50% EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried
from DCM / hexanes yielding 1-[4'-(5-isopropoxycarbonylamino-4-methyl-[1,2,3]triazol-1-
yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid methyl ester (44.3 mg, 44.3% yield) as a
solid. LC/MS caled. for Co4Hz6N404 (m/e) 434, obsd. 435 (M+H, ES").
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Step 3: 1-[4'-(5-iso-Propoxycarbonylamino-4-methyl-[1,2,3]triazol-1-yl)-biphenyl-4-yl|-
cyclopropanecarboxylic acid

In a 20 mL round-bottomed flask, 1-[4'-(5-iso-propoxycarbonylamino-4-methyl-
[1,2,3]triazol-1-yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid methyl ester (39 mg, 0.0898
mmol) was combined with THF (2 mL) to give a yellow solution. To this was dripped in
LiOH (37.7 mg, 0.898 mmol) in water (0.5 mL) heated to partially dissolve. The vial was
sealed and heated in an oil bath at 60 °C for 6 h, and cooled to room temperature overnight.
The reaction was diluted with water (35 mL) and acidified with 1 N HCL. The resulting
precipitate was extracted into the organic layer with EtOAc (2 x 30 mL), washed with brine
(30 mL), dried over MgSO,, filtered, concentrated, dried from DCM / hexanes yielding 1-[4'-
(5-iso-propoxycarbonylamino-4-methyl-[ 1,2,3]triazol-1-yl)-biphenyl-4-yl]-
cyclopropanecarboxylic acid (32.5 mg, 86.1% yield) as a white solid. LC/MS calcd. for
C23H,4N,404 (m/e) 420, obsd. 421 (M+H"). 'TH NMR (DMSO-ds) 3: 12.38 (br. s., 1H), 9.43
(br. s., 1H), 7.89 (d, J = 8.3 Hz, 2H), 7.57 - 7.74 (m, 4H), 7.46 (d, J = 8.0 Hz, 2H), 4.76 (br. s.,
1H), 2.20 (s, 3H), 1.43 - 1.57 (m, 2H), 1.02 - 1.34 (m, 8H).

Example 12
1-{4'-[5-(1-Cyclopropyl-ethoxycarbonylamino)-4-methyl-[1,2,3] triazol-1-yl]-biphenyl-4-

yl}-cyclopropanecarboxylic acid

FO-O- {1
0 S r\?::
0

4

Step 1: [3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid 1-
cyclopropyl-ethyl ester

In a 20 mL reaction vial, 3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid
(300 mg, 1.06 mmol), 1-cyclopropylethanol (139 mg, 1.61 mmol) and triethylamine (218 mg,
0.3 mL, 2.15 mmol) were combined with toluene (10 mL) to give a yellow solution and to
this was added diphenylphosphorylazide (585 mg, 0.458 mL, 2.13 mmol). The vial's
atmosphere was purged with nitrogen, sealed, heated in an oil bath at 65 °C for 2.5 h, and
cooled to room temperature overnight. The reaction was diluted with EtOAc and washed

with water, saturated ammonium chloride, and brine. The aqueous layers were extracted
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once with EtOAc. The organic layers were combined, dried over MgSOy, filtered,
concentrated, diluted with DCM, and purified by flash chromatography (silica gel, 0% to
50% EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried from
DCM / hexanes, yielding [3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic
acid 1-cyclopropyl-ethyl ester (267 mg, 68.9% yield) as a colorless waxy solid. LC/MS
caled. for C;sH;7BrN4O, (m/e) 364/366, obsd. 365/367 (M+H, ES").

Step 2: 1-{4'-[5-(1-Cyclopropyl-ethoxycarbonylamino)-4-methyl-[1,2,3| triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester

In a 20 mL vial, 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (238 mg, 0.789 mmol), [3-(4-Bromo-phenyl)-5-
methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid 1-cyclopropyl-ethyl ester (240 mg, 0.657
mmol), 2-dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (80.9 mg, 0.197 mmol),
tripotassium phosphate (418 mg, 1.97 mmol), and Pd(OAc); (22.1 mg, 0.0986 mmol) were
combined with toluene (8 mL) and water (2 mL) (previously purged with nitrogen for 20
min) to give a light yellow suspension. The vial's atmosphere was replaced with nitrogen,
sealed, heated in dry block at 80 °C for 2.5 h, and cooled to room temperature overnight.
The reaction was diluted with EtOAc and washed with water and brine. The aqueous layers
were extracted with EtOAc. The organic layers were combined, dried over MgSOQ,, filtered,
concentrated, dissolved in minimal DCM and purified by flash chromatography (silica gel,
0% to 50% EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried
from DCM / hexanes yielding 1-{4'-[5-(1-cyclopropyl-ethoxycarbonylamino)-4-methyl-
[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid methyl ester (214.2 mg,
70.8% yield) as a white solid. LC/MS caled. for C,6H2sN404 (m/e) 460, obsd. 461 (M+H,
ES").

Step 3: 1-{4'-[5-(1-Cyclopropyl-ethoxycarbonylamino)-4-methyl-[1,2,3| triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid

In a 250 mL round-bottomed flask, 1-{4'-[5-(1-cyclopropyl-ethoxycarbonylamino)-4-methyl-
[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid methyl ester (205 mg, 0.447
mmol) was combined with THF (8 mL) and Ethanol (8§ mL) to give a yellow solution. To
this was dripped in NaOH (1 N, 4.5 mL, 4.5 mmol). The reaction was stirred at room
temperature overnight. The reaction was diluted with water, concentrated, diluted with more
water and acidified with 1 N HCL. The resulting precipitate was filtered, washed with water

and hexanes and dried over house vacuum and in a desiccator yielding 1-{4'-[5-(1-
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cyclopropyl-ethoxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (165.4 mg, 82.9% yield) as a white solid. LC/MS calcd. for
C2sH6N4O4 (m/e) 446, obsd. 447 (M+H, ES"). "HNMR (DMSO-ds) 8: 12.37 (br. s., 1H),
9.47 (br. s., 1H), 7.88 (d, J = 8.3 Hz, 2H), 7.55 - 7.74 (m, 4H), 7.45 (d, J = 8.0 Hz, 2H), 4.12
(br. s., 1H), 2.20 (s, 3H), 1.41 - 1.55 (m, 2H), 0.84 - 1.32 (m, 6H), -0.03 - 0.59 (m, 4H).

Example 13
1-{4'-[5-(1-Cyclobutyl-ethoxycarbonylamino)-4-methyl-[1,2,3] triazol-1-yl]-biphenyl-4-

yl}-cyclopropanecarboxylic acid

FO-O-
o) Y l\?::

)

T

Step 1: [3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid 1-
cyclobutyl-ethyl ester

In a 20 mL reaction vial, 3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid
(300 mg, 1.06 mmol), 1-cyclobutylethanol (170 mg, 1.70 mmol) and triethylamine (218 mg,
0.3 mL, 2.15 mmol) were combined with toluene (10 mL) to give a yellow solution and to
this was added diphenylphosphorylazide (585 mg, 0.458 mL, 2.13 mmol). The vial's
atmosphere was purged with nitrogen, sealed, heated in an oil bath at 65 °C for 2.5 h, and
cooled to room temperature overnight. The reaction was diluted with EtOAc and washed
with water, saturated ammonium chloride, and brine. The aqueous layers were extracted
once with EtOAc. The organic layers were combined, dried over MgSO,, filtered,
concentrated, diluted with DCM, and purified by flash chromatography (silica gel, 0% to
50% EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried from
DCM / hexanes yielding [3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic
acid 1-cyclopropyl-ethyl ester (295.2 mg, 73.2% yield) as a colorless waxy solid. LC/MS
caled. for C1sH1oBrN4O, (m/e) 378/380, obsd. 379/381 (M+H, ES").

Step 2: 1-{4'-[5-(1-Cyclobutyl-ethoxycarbonylamino)-4-methyl-[1,2,3] triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester
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In a 20 mL vial, 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (258 mg, 0.854 mmol), [3-(4-Bromo-phenyl)-5-
methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid 1-cyclobutyl-ethyl ester (270 mg, 0.712 mmol),
2-dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (87.7 mg, 0.214 mmol),
tripotassium phosphate (453 mg, 2.14 mmol), and Pd(OAc); (24.0 mg, 0.107 mmol) were
combined with toluene (8 mL) and water (2 mL) (previously purged with nitrogen for 20
min) to give a light yellow suspension. The vial's atmosphere was purged with nitrogen,
sealed, heated in dry block at 80 °C for 2.5 h, and cooled to room temperature overnight.
The reaction was diluted with EtOAc and washed with water and brine. The aqueous layers
were extracted with EtOAc. The organic layers were combined, dried over MgSOy, filtered,
concentrated, dissolved in minimal DCM and purified by flash chromatography (silica gel,
0% to 50% EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried
from DCM / hexanes yielding 1-{4'-[5-(1-cyclobutyl-ethoxycarbonylamino)-4-methyl-
[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid methyl ester (223.6 mg,
66.2% yield) as a white solid. LC/MS calcd. for C,7H30N4O4 (m/e) 474, obsd. 475 (M+H,
ES").

Step 3: 1-{4'-[5-(1-Cyclobutyl-ethoxycarbonylamino)-4-methyl-[1,2,3] triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid

In a 250 mL round-bottomed flask, 1-{4'-[5-(1-cyclobutyl-ethoxycarbonylamino)-4-methyl-
[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid methyl ester (214.5 mg,
0.452 mmol) was combined with THF (8 mL) and Ethanol (8 mL) to give a yellow solution.
To this was dripped in NaOH (1 N, 4.5 mL, 4.5 mmol). The reaction was stirred at room
temperature overnight. The reaction was diluted with water, concentrated, diluted with more
water and acidified with 1 N HCL. The resulting precipitate was filtered, washed with water
and hexanes and dried over house vacuum and in a desiccator yielding 1-{4'-[5-(1-
cyclobutyl-ethoxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl]-biphenyl-4-yl}-
cyclopropanecarboxylic acid (174 mg, 83.6% yield) as a white solid. LC/MS calcd. for
C26H2sN404 (m/e) 460, obsd. 461 (M+H, ES"). "HNMR (DMSO-ds) &: 12.39 (br. s., 1H),
9.47 (br. s., 1H), 7.88 (d, J = 7.8 Hz, 2H), 7.64 (dd, J = 18.7, 8.2 Hz, 4H), 7.46 (d, J = 8.3 Hz,
2H), 4.67 (br. s., 1H), 2.36 (br. s., 1H), 2.20 (s, 3H), 1.54 - 2.02 (m, 6H), 1.43 - 1.53 (m, 2H),
1.17 - 1.31 (m, 2H), 1.05 (br. s., 3H).
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Example 14
1-[4'-(5-tert-Butoxycarbonylamino-4-methyl-[1,2,3] triazol-1-yl)-biphenyl-4-yl|-

cyclopropanecarboxylic acid
Nz
OO,
0
O N
7;0
O

<

Step 1: [3-(4-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid zert-butyl
ester

In a 20 mL reaction vial, 3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid
(500 mg, 1.77 mmol), 2-methylpropan-2-ol (197 mg, 2.66 mmol) and tricthylamine (359 mg,
0.494 mL, 3.54 mmol) were combined with toluene (10 mL) to give a yellow solution and to
this was added diphenylphosphorylazide (946 mg, 0.764 mL, 3.54 mmol). The vial's
atmosphere was purged with nitrogen, sealed, heated in an oil bath at 65 °C for 2 h, and
cooled to room temperature overnight. The reaction was concentrated, diluted with DCM,
and purified by flash chromatography (silica gel, 0% to 40% EtOAc in hexanes).
Appropriate fractions combined, concentrated, and dried from DCM / hexanes, yielding [3-
(4-bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid fert-butyl ester (420 mg,
67.1% yield) as a white solid. LC/MS calcd. for C;4H;7BrN4O; (m/e) 352/3354, obsd.
353/355 (M+H, ES").

Step 2: 1-[4'-(5-tert-Butoxycarbonylamino-4-methyl-[1,2,3] triazol-1-yl)-biphenyl-4-yl|-
cyclopropanecarboxylic acid methyl ester

In a 20 mL vial, 1-[4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (395 mg, 1.31 mmol), [3-(4-bromo-phenyl)-5-
methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid fert-butyl ester (420 mg, 1.19 mmol), 2-
dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (146 mg, 0.357 mmol), tripotassium
phosphate (757 mg, 3.57 mmol), and Pd(OAc), (40 mg, 0.178 mmol) were combined with
toluene (10 mL) and water (2 mL) (previously purged with nitrogen for 20 min) to give a
light yellow suspension. The vial's atmosphere was purged with nitrogen, sealed, heated in
dry block at 100 °C for 4 h, and cooled to room temperature overnight. The reaction was
filtered, rinsed with water (5 mL) and EtOAc (60 mL). The filtrate was diluted with water
(50 mL) and extracted with EtOAc. The aqueous layer was extracted again with EtOAc (40
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mL). The organic layers were washed with brine, combined, dried over MgSOy, filtered,
concentrated, dissolved in minimal DCM and purified by flash chromatography (silica gel,
0% to 50% EtOAc in hexanes). Appropriate fractions were combined, concentrated, and
dried from DCM / hexanes yielding 1-[4'-(5-tert-butoxycarbonylamino-4-methyl-
[1,2,3]triazol-1-yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid methyl ester (420 mg, 78.8%
yield) as a white solid. LC/MS calcd. for CosHysN404 (m/e) 448, obsd. 449 (M+H, ES").
Step 3: 1-[4'-(5-tert-Butoxycarbonylamino-4-methyl-[1,2,3]| triazol-1-yl)-biphenyl-4-yl]-
cyclopropanecarboxylic acid

In a 8§ mL vial, 1-[4'-(5-tert-butoxycarbonylamino-4-methyl-[1,2,3]triazol-1-yl)-biphenyl-4-
yl]-cyclopropanecarboxylic acid methyl ester (22.1 mg, 0.047 mmol) was combined with
THF (4 mL) and to this was dripped in NaOH (1 N, 0.5 mL, 0.5 mmol). The reaction was
stirred at room temperature for 30 min, water was added (2 mL), and then stirred overnight.
The reaction was diluted with water, concentrated, diluted with more water, and acidified
with 1 N HCI. The resulting precipitate was filtered, washed with water and hexanes and
dried over house vacuum and in a desiccator yielding 1-[4'-(5-fert-butoxycarbonylamino-4-
methyl-[ 1,2,3]triazol-1-yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid (17.1 mg, 83.7 %
yield) as a white solid. LC/MS caled. for Co4Hz6N;04 (m/e) 434, obsd. 435 (M+H, ESY). 'H
NMR (DMSO-ds) &: 12.40 (br. s., 1H), 9.24 (br. s., 1H), 7.90 (d, J = 8.0 Hz, 2H), 7.58 - 7.71
(m, 4H), 7.46 (d, J = 8.3 Hz, 2H), 2.20 (s, 3H), 1.16 - 1.55 (m, 13H).

Examples 15
1-{3-Fluoro-4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid

F
N=
OO
O
0] N

.....

Step 1: 1-(4-Bromo-2-fluoro-phenyl)-cyclopropanecarbonitrile
Ina 0.5 L round-bottomed flask, 2-(4-bromo-2-fluoro-phenyl)acetonitrile (10 g, 46.7 mmol)
dissolved in THF (50 mL) was added drop wise under nitrogen to a slurry of NaH (60 %
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dispersion in mineral, 4.11 g, 103 mmol) in DMF (100 mL). The reaction was stirred in an
ice bath for 30 min. To this cooled mixture was added 1,2-dibromoethane (8.78 g, 5.71 mL,
46.7 mmol). The reaction was stirred under nitrogen in the ice bath and allowed to warm to
room temperature over 3 h. The reaction was diluted with EtOAc (500 mL), filtered, and
washed with water and brine. The aqueous layers were extracted with EtOAc (250 mL).
The organic layers were combined, dried over MgSQy, filtered, and concentrated yielding 1-
(4-bromo-2-fluoro-phenyl)cyclopropanecarbonitrile (13.7 g, 122% yield) as a red waxy /
solid /oil. LC/MS caled. for C1oH,BrFN (m/e) 239/241, obsd. 240/242 (M+H, ES").

Step 2: 1-(4-Bromo-2-fluoro-phenyl)-cyclopropanecarboxylic acid

In a 1 L round-bottomed flask, 1-(4-bromo-2-fluorophenyl)cyclopropanecarbonitrile (11.2 g,
46.7 mmol) and LiOH (58 g, 1.38 mol) were combined with water (230 mL) to give a yellow
suspension. The mixture was heated in an oil bath at 100 °C overnight. The mixture was
diluted to 1 L with water and ice and extracted with ethyl ether (3 x 300 mL). There was
some white insoluble material between phases that was not included in aqueous layer. The
aqueous layer was acidified with concentrated HCI (ca. 110 mL) slowly with addition of ice.
A very fine precipitate formed and the milky solution was not filtered but extracted with
DCM (4 x 250 ml). The organic layers were combined, dried over MgSOy, filtered, and
concentrated yielding 1-(4-bromo-2-fluorophenyl)cyclopropanecarboxylic acid (10.87 g,
89.9% yield) as a yellow solid. LC/MS caled. for C1oHsBrFO, (m/e) 258/260, obsd. 259/261
(M+H, ES").

Step 3: 1-(4-Bromo-2-fluoro-phenyl)-cyclopropanecarboxylic acid methyl ester

In a 1 L round-bottomed flask, 1-(4-bromo-2-fluorophenyl)cyclopropanecarboxylic acid
(10.8 g, 41.7 mmol) was combined with DMF (180 mL) to give a yellow solution and to this
magnetically stirred solution was added K,COs (17.3 g, 125 mmol). To this was dripped in
over 1 h, methyl iodide (47.3 g, 20.9 ml, 333 mmol) dissolved in DMF (20 ml). The yellow
suspension was stirred at RT overnight. The reaction was concentrated, diluted with water
(500 mL), and extracted with EtOAc (2 x 500 ml). The EtOAc layers were washed with
water brine (250 ml), combined, dried over MgSQOy, filtered, and concentrated yielding 1-(4-
bromo-2-fluoro-phenyl)-cyclopropanecarboxylic acid methyl ester (10.3 g, 90.5% yield) as
light brown oil. LC/MS calcd. for C1,H;oBrFO, (m/e) 272/274, obsd. 273/275 (M+H, ES").
Step 4: 1-[2-Fluoro-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl|-
cyclopropanecarboxylic acid methyl ester

In a 350 mL reaction vial, methyl 1-(4-bromo-2-fluoro-phenyl)-cyclopropanecarboxylate



10

15

20

25

30

WO 2013/189865 PCT/EP2013/062463
-55-

(10.3 g, 37.7 mmol,), BISPIN (11.5 g, 45.3 mmol) and potassium acetate (7.4 g, 75.4 mmol)
were combined with 1,4 dioxane (77.2 mL) to give a light brown suspension. The mixture
was purged with nitrogen (5 min), PdCI12(DPPF)-DCM (1.54 g, 1.89 mmol) and was added.
The vial was sealed and heated in an oil bath at 80 °C for 4 h. The reaction was filtered
through celite, rinsed with DCM, concentrated, diluted with ethyl ether (500 ml), and washed
with water (2 x 500 mL). The first aqueous layer was filtered to remove black solids and
rinsed with ethyl ether. This filtrate was combined with the second aqueous layer and
extracted with ethyl ether (500 mL). The organic layers were washed with brine (250 mL),
combined, dried over MgSQy, filtered, and concentrated as red oil. The crude material was
purified by flash chromatography (silica gel, 0% to 20% EtOAc in hexanes). The
appropriate fractions were combined and concentrated yielding the crude product (12.32 g)
as a yellow oil.

The crude product was a mixture of starting materials and product and was therefore
subjected to the same reaction conditions again. In a 350 mL reaction vial containing the
crude product and 1,4 dioxane (200 mL) was added BISPIN (13.6 g, 53.6 mmol) and
potassium acetate (8.77 g, 89.3 mmol) to give a light brown suspension. The mixture was
purged with nitrogen (5 min), and PdCl,(DPPF) (3.65 g, 4.47 mmol) was added. The vial
was sealed, and the reaction was heated in an oil bath at 80 °C for 3.5 h. The reaction was
cooled to room temperature for 5 days. The reaction was diluted with EtOAc and water,
concentrated, and diluted with more EtOAc (200 mL) and water (200 ml). The resulting
black mixture was inseparable. A partial amount (200 mL) of the aqueous layer (first
aqueous layer) was removed from the separatory funnel, and the remaining mixture was
washed with brine (2 x 200 mL, second and third aqueous / brine layers). The black mixture
remaining in the separatory funnel was filtered resulting in two phases in the filtrate. This
was separated, and the organic layer (first organic layer) was dried over MgSQOj4. To the first
aqueous and second aqueous / brine layers were added EtOAc (200 mL / each), mixed,
filtered through same funnel, separated, and each organic layer was washed with the third
aqueous / brine layer. The second and third organic layers were combined with the first
containing MgSQy, dried, filtered, and concentrated yielding the crude product (24 g). The
material was dissolved in minimal DCM and purified by flash chromatography (silica gel,
0% to 20% EtOAc in hexanes). The appropriate fractions were concentrated, and dried from
DCM/Hex, yielding 1-[2-fluoro-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (6.9 g, 48.2% yield) as an oil which solidifies
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(crystallizes) as white solid upon cooling to room temperature. LC/MS calcd, for
C17H2BFO, (m/e) 320, obsd. 321 (M+H, ES").

Step 5: 1-{3-Fluoro-4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-
1-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester

In a 20 mL vial, 1-[2-fluoro-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (383 mg, 0.320 mmol), [3-(4-bromo-phenyl)-5-
methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid fert-butyl ester (400 mg, 0.997 mmol), 2-
dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (123 mg, 0.299 mmol), tripotassium
phosphate (635 mg, 2.99 mmol), and Pd(OAc), (33.6 mg, 0.150 mmol) were combined with
toluene (10 mL) and water (2 mL) (previously purged with nitrogen for 20 min) to give a
light yellow suspension. The vial's atmosphere was purged with nitrogen, sealed, heated in
dry block at 80 °C for 4.5 h, and cooled to room temperature overnight. The reaction was
diluted with EtOAc, washed with water and brine, dried over MgSQy, filtered, concentrated,
dissolved in minimal DCM and purified by flash chromatography (silica gel, 0% to 50%
EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried from DCM /
hexanes yielding 1-{3-fluoro-4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid methyl ester (380 mg, 74.1%
yield) as a white solid. LC/MS calcd. for C20H27FN,O4 (m/e) 514, obsd. 515 (M+H, ES").
Step 6: 1-{3-Fluoro-4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3] triazol-
1-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid

In a 200 mL round-bottomed flask, 1-{3-fluoro-4'-[4-methyl-5-((R)-1-phenyl-
ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid
methyl ester (380 mg, 0.739 mmol) was combined with THF (10 mL) and MeOH (10 mL) to
give a yellow solution. To this was dripped in 1 M NaOH (7.39 mL, 7.39 mmol). The
reaction was stirred at room temperature for 1.5 days, stored in a refrigerator for 2.5 days.
The reaction was diluted with water, concentrated, diluted with more water and acidified
with 1 NHCI. The resulting precipitate was filtered, washed with water and hexanes, and
dried over house vacuum and in a desiccator yielding 1-{3-Fluoro-4'-[4-methyl-5-((R)-1-
phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic
acid (303 mg, 82% yield) as a white solid. LC/MS calcd. for CsH,sFN4O4 (m/e) 500, obsd.
501 (M+H, ES"). '"H NMR (DMSO-dg) &: 12.50 (br. s., 1H), 9.70 (br. s., 1H), 7.89 (d, T = 6.5
Hz, 2H), 7.43 - 7.71 (m, 5H), 6.86 - 7.42 (m, 5H), 5.70 (br. s., 1H), 2.17 (s, 3H), 1.26 - 1.64
(m, 5H), 1.16 - 1.25 (m, 2H).
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Examples 16
1-{3’-Methoxy-4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3|triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid

\

0O
O
0] N);O

)

RO

Step 1: 1-Azido-4-bromo-2-methoxy-benzene

To a mixture of 4-bromo-2-methoxyphenylboronic acid (5 g, 21.7 mmol), sodium azide (2.11
g, 32.5 mmol), and copper(Il) acetate (393 mg, 2.17 mmol) in a 100 mL 2-neck RB flask was
added methanol (40 mL) at room temperature under nitrogen atmosphere. The resulting
brown solution was stirred for 15 h at room temperature and the flask was opened to the air
by removing one of the stopper. Within few minutes, it started to change the color to brown
suspension and then the stopper was closed again. After 15 h at room temperature, it almost
stayed the same brown color. Then, again the stopper was opened, it became slowly darkened.
TLC analysis indicated the presence of a new spot. Then, the reaction mixture was heated
with heat gun to complete the reaction. During this period, it turned to a light black
suspension and after 1 h at ambient temperature the reaction mixture was poured into a
mixture of saturated ammonium chloride and ammonium hydroxide. The organic compound
was extracted into diethyl ether (2 x 100 mL) and the combined extracts were washed with
brine solution and dried over anhydrous MgSQOys. Filtration and concentration gave the crude
oil which was purified using an ISCO (120 g) column chromatography eluting with hexanes.
The fractions were combined and the solvent was removed under vacuum to obtain 1-azido-
4-bromo-2-methoxy-benzene a light yellow oil (4.14 g, 84% yield).

Step 2: 3-(4-Bromo-2-methoxy-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid
methyl ester

In a solution of 1-azido-4-bromo-2-methoxy-benzene (3.95 g, 17.3 mmol) and methyl but-2-
ynoate (1.7 g, 17.3 mmol) in toluene (36 mL) was heated to 150 °C and stirred for 15 h at
this temperature at which time TLC analysis indicated the presence of two new spots. During

the 15 h stirring, it was slowly turned from a light yellow color solution to the dark brown
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solution. Then, the heating was stopped and the toluene was removed under vacuum to
obtain the dark brown oil (~8.0 g) which was purified using an ISCO (120 g) column
chromatography eluting with 0-50% EA in hexanes to obtain all the spots. The desired
regioisomer 3-(4-bromo-2-methoxy-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid
methyl ester was isolated as dark brown viscous oil (250 mg, 4.5% yield). LC/MS calcd. for
C1,H1,BrN;0; (m/e) 326, obsd. 328 [M+H, ES'].

Step 3: 3-(4-Bromo-2-methoxy-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid
To a solution of methyl 1-(4-bromo-2-methoxy-phenyl)-4-methyl-1H-1,2,3-triazole-5-
carboxylate (220 mg, 0.68 mmol) in THF (4 mL) was added an excess of lithium hydroxide
monohydrate (283 mg, 6.75 mmol) in water (1.0 mL) at room temperature. The resulting
brown solution was heated to 50 °C in an oil bath for 3 h at which time LCMS analysis
indicated the absence of starting material. Then, it was cooled to room temperature and the
solvent was removed under vacuum. After dilution with NaOH (~5 mL) and water (50 mL),
the neutral impurities were extracted into diethyl ether (2 x 50 mL). The basic aqueous layer
was neutralized with 1 N HCl and the resulting solids were collected by filtration and washed
with water and hexanes. After air drying, 155 mg (74% yield) of 3-(4-bromo-2-methoxy-
phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid was isolated as off-white solid.
LC/MS caled. for C11H;oBrN;O; (m/e) 312, obsd. 314.0 [M+H, ES'].

Step 4: [3-(4-Bromo-2-methoxy-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid
(R)-1-phenyl-ethyl ester

To a suspension of 1-(4-bromo-2-methoxy-phenyl)-4-methyl-1H-1,2,3-triazole-5-carboxylic
acid (152 mg, 0.49 mmol) in toluene (4 mL) in a vial was added triethylamine (49.3 mg, 67.9
uL, 0.489 mmol) at room temperature under nitrogen atmosphere. To the resulting brown
solution were added diphenylphosphorylazide (134 mg, 105 uL, 0.49 mmol) followed by
(R)-1-phenylethanol (59.5 mg, 58.8 uL, 0.49 mmol) at room temperature under nitrogen
atmosphere. Then, the rubber septum was replaced with a cap and the brown solution was
heated to 80 °C and it was stirred for 3 h at this temperature. Then, the reaction mixture was
cooled to room temperature and the solvent was removed under vacuum. The brown oil was
purified using an ISCO (80 g) column chromatography eluting with 0-100% EA in hexanes.
The desired fractions were combined and the solvent was removed under vacuum to obtain
[3-(4-bromo-2-methoxy-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-
phenyl-ethyl ester (173 mg, 82% yield) as a white solid. LC/MS calcd. for Ci9H19BrN4Os
(m/e) 431, obsd. 432.9 [M+H, ES'].
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Step 5: 1-{3’-Methoxy-4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester

To a mixture of [3-(4-bromo-2-methoxy-phenyl)-5-methyl-3H-[ 1,2,3]triazol-4-yl]-carbamic
acid (R)-1-phenyl-ethyl ester (100 mg, 0.23 mmol), methyl 1-(4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)cyclopropanecarboxylate (105 mg, 0.35 mmol), palladium(II)
acetate (7.81 mg, 0.035 mmol), 2-dicyclohexylphosphino-2°,6’-dimethoxybiphenyl (28.6 mg,
0.69 mmol), and potassium phosphate tribasic (148 mg, 0.69 mmol) were added previously
degassed toluene (4.5 mL) and water (1.0 mL) at room temperature under nitrogen
atmosphere. The resulting light yellow suspension was heated to 105 °C and stirred for 2 h
by which time TLC analysis indicated the absence of starting material. Within 1 h, the
reaction mixture was converted to a black reaction mixture. After 2 h, the reaction mixture
was cooled to room temperature and poured into a mixture of water and brine solution. The
organic compound was extracted into EA (2 x 50 mL) and the combined extracts were

washed with brine solution and dried over anhydrous MgSQOy. Filtration and concentration

gave the crude residue which was purified by using an ISCO (40 g) column chromatography
eluting with 0-100% EA in hexanes. The desired fractions were combined and the solvent
was removed under vacuum to isolate 1-{3’-methoxy-4'-[4-methyl-5-((R)-1-phenyl-
ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid
methyl ester (95 mg, 75% yield) as off-white solid. LC/MS caled. for C30H30N4Os (m/e) 526,
obsd. 527.1 [M+H, ES"].

Step 6: 1-{3’-Methoxy-4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl|-biphenyl-4-yl}-cyclopropanecarboxylic acid

To a solution of 1-{2’-methoxy-4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester (87 mg, 0.17
mmol) in THF (4.5 mL) and ethanol (4.5 mL) was added an excess of 1 M sodium
hydroxide (1.65 mL, 1.65 mmol) at room temperature. The resulting colorless solution was
stirred for 15 h at which time LCMS analysis indicated the absence of starting material. Then,
the solvent was removed under vacuum and the basic aqueous layer was diluted with water
and neutralized with 1 N HCL The resulting solids were collected by filtration and washed
with water and hexanes. After air drying, 50 mg (59% yield) of 1-{3’-methoxy-4'-[4-methyl-
5-((R)-1-phenyl-ethoxycarbonylamino)-[ 1,2,3]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid was isolated as a white solid. LC/MS calcd. for C2oHsN4Os
(m/e) 512, obsd. 513.1 [M+H, ES']. '"H NMR (DMSO-ds) &: 12.40 (br. s., 1H), 9.43 (br. s.,
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1H), 7.70 (d, J = 8.3 Hz, 2H), 7.41 - 7.51 (m, 3H), 7.18 - 7.39 (m, 7H), 5.70 (d, J = 6.3 Hz,
1H), 3.74 (s, 3H), 2.16 (s, 3H), 1.34 - 1.56 (m, 5H), 1.16 - 1.24 (m, 2H).

Example 17
1-{4'-[4-Ethyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]| triazol-1-yl]-biphenyl-4-

yl}-cyclopropanecarboxylic acid
Nx
OO
0
O N
);O

o)

oy

Step 1: 3-(4-Bromo-phenyl)-5-ethyl-3H-[1,2,3]triazole-4-carboxylic acid ethyl ester

To a solution of 1-azido-4-bromobenzene (5 g, 25.2 mmol) in toluene (50 mL) was added a
neat 2-pentynoic acid ethyl ester (3.19 g, 25.2 mmol) in a 250 mL sealed tube and then it was
kept for 2 minutes under nitrogen atmosphere. Then, the flask was sealed with a tight cap and
the resulting light yellow solution was heated to 150 °C and stirred for 2 h at which time
TLC analysis indicated the presence of two new spots and LCMS analysis indicated the
presence of the desired mass. Then, the dark brown reaction mixture was cooled to room
temperature and the solvent was removed under vacuum. The resulting dark brown residue
(8.3 g) was purified using an ISCO (330 g) column chromatography eluting with 0-50% EA
in hexanes. The top spot in TLC was isolated as a desired 3-(4-bromo-phenyl)-5-ethyl-3H-
[1,2,3]triazole-4-carboxylic acid ethyl ester as off-white solid (2.83 g, 34.6% yield) and the
bottom spot was confirmed as a wrong regioisomer, 3-(4-bromo-phenyl)-5-ethyl-3H-
[1,2,3]triazole-4-carboxylic acid ethyl ester which was isolated as a light brown oil (3.44 g,
42% yield). LC/MS caled. for C13H;4BrN;O, (m/e) 324, obsd. 326 [M+H, ES'].

Step 2: 3-(4-Bromo-phenyl)-5-ethyl-3H-[1,2,3]triazole-4-carboxylic acid

To a brown solution of 3-(4-bromo-phenyl)-5-ethyl-3H-[1,2,3]triazole-4-carboxylic acid
ethyl ester (2.8 g, 8.64 mmol) in THF (40 mL) was added a solution of lithium hydroxide
monohydrate (1.81 g, 43.2 mmol) in water (10 mL) at room temperature. The resulting
brown solution was stirred for 15 h at room temperature at which time LCMS analysis
indicated the absence of starting material. Then, the solvent was removed under vacuum.

After dilution with NaOH (~5 mL) and water (50 mL), the neutral impurities were extracted
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into diethyl ether (100 mL) and it also removed the brown color. The basic aqueous layer
was neutralized with 1 N HCI and the resulting white solids were collected by filtration and
washed with water and hexanes. After air drying, 2.13 g (83% yield) of 3-(4-bromo-phenyl)-
5-ethyl-3H-[1,2,3]triazole-4-carboxylic acid was isolated as off-white solid. LC/MS calcd.
for C11H10BrN;0, (m/e) 296, obsd. 297.7 [M+H, ES 1.

Step 3: [3-(4-Bromo-phenyl)-5-ethyl-3H-[1,2,3]triazol-4-yl|-carbamic acid (R)-1-phenyl-
ethyl ester

To a suspension of 3-(4-bromo-phenyl)-5-cethyl-3H-[1,2,3]triazole-4-carboxylic acid (592 mg,
2.0 mmol) in toluene (10 mL) in a vial was added triethylamine (202 mg, 279 uL, 2.0 mmol)
at room temperature under nitrogen atmosphere. To the resulting brown solution were added
diphenylphosphorylazide (550 mg, 431 uL, 2.0 mmol) followed by (R)-1-phenylethanol (244
mg, 241 uL, 2.0 mmol) at room temperature under nitrogen atmosphere. Then, the resulting
light brown solution was heated to 80 °C and stirred for 2 h at this temperature. Then, the
clear light brown reaction mixture was cooled to room temperature and the solvent was
removed under vacuum. The brown oil was purified using an ISCO (80 g) column
chromatography eluting with 0-100% EA in hexanes to obtain the desired [3-(4-bromo-
phenyl)-5-ethyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-phenyl-cthyl ester (696 mg, 89%
yield) as a white solid. LC/MS calcd. for C1oH;oBrN4O; (m/e) 415, obsd. 417 [M+H, ES'].
Step 4: 1-{4'-[4-Ethyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]|triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester

To a mixture of [3-(4-bromo-phenyl)-5-ethyl-3H-[1,2,3 ]triazol-4-yl]-carbamic acid (R)-1-
phenyl-ethyl ester (300 mg, 0.72 mmol), methyl 1-(4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)cyclopropanecarboxylate (327 mg, 1.08 mmol), palladium(II)
acetate (24.3 mg, 0.11 mmol), 2-dicyclohexylphosphino-2°,6’-dimethoxybiphenyl (89.0 mg,
0.22 mmol), and potassium phosphate tribasic (460 mg, 2.17 mmol) were added previously
degassed toluene (9.0 mL) and water (2.0 mL) at room temperature under nitrogen
atmosphere. The resulting light yellow suspension was heated to 105 °C and stirred for 2 h
by which time TLC analysis indicated the absence of starting material. Then, the reaction
mixture was cooled to room temperature and poured into a mixture of water and brine
solution. The organic compound was extracted into EA (2 x 50 mL) and the combined

extracts were washed with brine solution and dried over anhydrous MgSQy. Filtration and

concentration gave the crude residue which was purified by using an ISCO (80 g) column

chromatography eluting with 0-100% EA in hexanes. The desired fractions were combined
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and the solvent was removed under vacuum to isolate the desired 1-{4'-[4-ethyl-5-((R)-1-
phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic
acid methyl ester (240 mg, 65% yield). LC/MS calcd. for C30H3oN4O4 (m/e) 510, obsd. 511.1
[M+H, ES'].

Step 5: 1-{4'-[4-Ethyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid

To a solution of 1-{4'-[4-ethyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester (234 mg, 0.46 mmol) in THF (10
mL) and ethanol (10 mL) was added an excess of 1.0 M sodium hydroxide (4.58 mL, 4.58
mmol) solution at room temperature. The resulting colorless solution was stirred for 15 h at
which time LCMS analysis indicated the absence of starting material. Then, the solvent was
removed under vacuum and the basic aqueous layer was diluted with water and neutralized
with 1 N HCI. The resulting solids were collected by filtration and washed with water and
hexanes. After air drying, 193 mg (85% yield) of 1-{4'-[4-ethyl-5-((R)-1-phenyl-
ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid was
isolated as a white solid. LC/MS calcd. for CooHxsN4O4 (m/e) 496, obsd. 497.1 [M+H, ES'].
'H NMR (DMSO-ds) 3: 12.40 (br. s., 1H), 9.66 (br. s., 1H), 7.83 (d, J = 6.5 Hz, 2H), 7.67 (d,
J=28.0 Hz, 2H), 7.58 (d, J = 7.3 Hz, 2H), 7.47 (d, ] = 8.0 Hz, 2H), 7.34 (br. s., 5H), 5.71 (br.
s., 1H), 2.56 (d, J = 7.5 Hz, 2H), 1.36 - 1.60 (m, 5H), 1.16 - 1.23 (m, 5H).

Examples 18
{4'-|4-Ethyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]| triazol-1-yl]-biphenyl-4-yl}-

acetic acid
N=
W Paw
0 >/K/
O N
>¢O

o)

ot

Step 1: {4'-[4-Ethyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl|-
biphenyl-4-yl}-acetic acid ethyl ester

To a mixture of (R)-1-phenylethyl 1-(4-bromophenyl)-4-ethyl-1H-1,2,3-triazol-5-
ylcarbamate (200 mg, 0.48 mmol), ethyl 2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
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yl)phenyl)acetate (210 mg, 0.72 mmol), palladium(II) acetate (16.2 mg, 0.072 mmol), 2-
dicyclohexylphosphino-2’,6’-dimethoxybiphenyl (59.3 mg, 0.144 mmol), and potassium
phosphate tribasic (307 mg, 1.44 mmol) were added previously degassed toluene (4.5 mL)
and water (1.0 mL) at room temperature under nitrogen atmosphere. The resulting light
yellow suspension was heated to 105 °C and stirred for 1 h by which time TLC analysis
indicated the absence of starting material. Then, the reaction mixture was cooled to room
temperature and poured into a mixture of water and brine solution. The organic compound
was extracted into EA (2 x 50 mL) and the combined extracts were washed with brine

solution and dried over anhydrous MgSQy. Filtration and concentration gave the crude

residue which was purified by using an ISCO (80 g) column chromatography eluting with 0-
100% EA in hexanes. The desired fractions were combined and the solvent was removed
under vacuum to isolate {4'-[4-ethyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-
yl]-biphenyl-4-yl}-acetic acid ethyl ester (133 mg, 55% yield). LC/MS calcd. for CosHsN4O4
(m/e) 498, obsd. 499.1 [M+H, ES'].

Step 2: {4'-[4-Ethyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl|-
biphenyl-4-yl}-acetic acid

To a solution of {4'-[4-ethyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-acetic acid ethyl ester (105 mg, 0.21 mmol) in THF (5 mL) and ethanol (5.0
mL) was added an excess of 1 M sodium hydroxide (2.11 mL, 2.11 mmol) solution in water
at room temperature. The resulting colorless solution was stirred for 15 h at room
temperature by which time LCMS analysis indicated the absence of starting material. Then,
the solvent was removed under vacuum and the basic aqueous solution was neutralized with

1 N HCL The resulting solids were collected by filtration and washed with water and hexanes.
After air drying, 74 mg (75% yield) of {4'-[4-ethyl-5-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl}-acetic acid was isolated as a white solid. LC/MS calcd.
for Co7H6N40;4 (m/e) 470, obsd. 470.1 [M+H, ES']. '"H NMR (DMSO-d) 3: 12.43 (br. s.,
1H), 9.16 - 9.88 (m, 1H), 7.84 (d, J = 6.0 Hz, 2H), 7.70 (d, J = 8.0 Hz, 2H), 7.52 - 7.64 (m,
2H), 7.42 (d, J = 8.0 Hz, 2H), 7.07 - 7.38 (m, 5H), 5.70 (br. s., 1H), 3.66 (s, 2H), 2.57 (d, J =
7.0 Hz, 2H), 1.48 (br. s., 3H), 1.20 (t, J = 7.5 Hz, 3H).

Example 19
1-(4'-{4-Ethyl-5-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-[1,2,3]triazol-
1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid
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Step 1: [3-(4-Bromo-phenyl)-5-ethyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-(3-
trifluoromethyl-phenyl)-ethyl ester

To a suspension of 1-(4-bromophenyl)-4-ethyl-1H-1,2,3-triazole-5-carboxylic acid (623 mg,
2.1 mmol) in toluene (10 mL) in a vial was added triethylamine (213 mg, 293 uL, 2.1 mmol)
at room temperature under nitrogen atmosphere. To the resulting brown solution were added
diphenylphosphorylazide (579 mg, 453 uL, 2.1 mmol) and (R)-1-(3-
(trifluoromethyl)phenyl)ethanol (400 mg, 2.1 mmol) at room temperature under nitrogen
atmosphere. Then, the resulting light brown solution was heated to 80 °C and stirred for 2.5 h
at this temperature. Then, the clear light brown reaction mixture was cooled to room
temperature and the solvent was removed under vacuum. The resulting brown oil was
purified using an ISCO (80 g) column chromatography eluting with 0-100% EA in hexanes.
The desired fractions were combined and the solvent was removed under vacuum to obtain
[3-(4-bromo-phenyl)-5-ethyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-(3-trifluoromethyl-
phenyl)-ethyl ester (735 mg, 72% yield) as a white solid. LC/MS caled. for C,0H;sBrFzN4O,
(m/e) 483, obsd. 484.9 [M+H, ES'].

Step 2: 1-(4'-{4-Ethyl-5-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-
[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid methyl ester

To a mixture of [3-(4-bromo-phenyl)-5-ethyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-(3-
trifluoromethyl-phenyl)-ethyl ester (300 mg, 0.62 mmol), methyl 1-(4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)phenyl)cyclopropanecarboxylate (281 mg, 0.93 mmol), palladium(II)
acetate (20.9 mg, 0.09 mmol), 2-dicyclohexylphosphino-2’,6’-dimethoxybiphenyl (76.5 mg,
0.19 mmol), and potassium phosphate tribasic (395 mg, 1.86 mmol) in a vial were added
freshly degassed toluene (4.5 mL) and water (1.0 mL) at room temperature under nitrogen
atmosphere. Then, the cap was closed and the resulting light yellow suspension was heated to
105 °C and stirred for 1 h by which time TLC analysis indicated the absence of starting

material. Then, the reaction mixture was cooled to room temperature and poured into a
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mixture of water and brine solution. The organic compound was extracted into EA (2 x 50
mL) and the combined extracts were washed with brine solution and dried over anhydrous

MgSQy. Filtration and concentration gave the crude residue which was purified by using an

ISCO (80 g) column chromatography eluting with 0-100% EA in hexanes. The desired
fractions were combined and the solvent was removed under vacuum to isolate 1-(4'-{4-
ethyl-5-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-[1,2,3]triazol-1-yl}-
biphenyl-4-yl)-cyclopropanecarboxylic acid methyl ester (245 mg, 68% yield). LC/MS calcd.
for C31H,0F3N404 (m/e) 578, obsd. 579.4 [M+H, ES'].

Step 3: 1-(4'-{4-Ethyl-5-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-
[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid

To a solution of 1-(4'-{4-ethyl-5-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-
[1,2,3]triazol-1-yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid methyl ester (240 mg, 0.42
mmol) in THF (5 mL) and ethanol (5 mL) was added an excess of 1.0 N sodium hydroxide
(4.15 mL, 4.15 mmol) solution in water at room temperature. The resulting solution was
stirred for 15 h at room temperature at which time TLC analysis indicated the absence of
starting material. Then, it was diluted with water and the solvent was removed under vacuum.
The neutral impurities were extracted into diethyl ether (100 mL) and the basic aqueous layer
was neutralized with 1.0 N HCI. The resulting precipitate was extracted into EA (2 x 45 mL)
and the combined extracts were washed with brine solution. After drying and filtration, the
solvent was removed under vacuum to obtain 1-(4'-{4-ethyl-5-[(R)-1-(3-trifluoromethyl-
phenyl)-ethoxycarbonylamino]-[1,2,3]triazol-1-yl} -biphenyl-4-yl)-cyclopropanecarboxylic
acid (219 mg, 93.5% yield). LC/MS calcd. for C3gHy7F3N4O4 (m/e) 564, obsd. 565.3 [M+H,
ES']. "H NMR (DMSO-ds) &: 12.24 (br. s., 1H), 9.28 - 9.93 (m, 1H), 7.82 (d, J = 6.8 Hz,
2H), 7.53 - 7.76 (m, 7H), 7.47 (d, J = 8.3 Hz, 3H), 5.80 (br. s., 1H), 2.54 - 2.64 (m, 2H), 1.37
- 1.61 (m, 5H), 1.13 - 1.23 (m, 5H).

Examples 20
{4'-[4-Ethyl-5-((R)-1-(3-trifluoromethyl-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-
yl]-biphenyl-4-yl}-acetic acid
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Step 1: {4'-[4-Ethyl-5-((R)-1-(3-trifluoromethyl-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl}-acetic acid ethyl ester

To a mixture of (R)-1-(3-(trifluoromethyl)phenyl)ethyl 1-(4-bromophenyl)-4-ethyl-1H-1,2,3-
triazol-5-ylcarbamate (200 mg, 0.41 mmol), ethyl 2-(4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)acetate (120 mg, 0.41 mmol), palladium(II) acetate (13.9 mg, 0.06
mmol), 2-dicyclohexylphosphino-2’,6’-dimethoxybiphenyl (51.0 mg, 0.12 mmol), and
potassium phosphate tribasic (264 mg, 1.24 mmol) in a vial were added freshly degassed
toluene (4.5 mL) and water (1.0 mL) at room temperature under nitrogen atmosphere. Then,
the cap was closed and the resulting light yellow suspension was heated to 105 °C and stirred
for 1 h by which time TLC analysis indicated the absence of starting material. Then, the
reaction mixture was cooled to room temperature and poured into a mixture of water and
brine solution. The organic compound was extracted into EA (2 x 50 mL) and the combined

extracts were washed with brine solution and dried over anhydrous MgSQy. Filtration and

concentration gave the crude residue which was purified by using an ISCO (80 g) column
chromatography eluting with 0-100% EA in hexanes. The desired fractions were combined
and the solvent was removed under vacuum to isolate {4'-[4-ethyl-5-((R)-1-(3-
trifluoromethyl-phenyl-ethoxycarbonylamino)-[ 1,2,3 ]triazol-1-yl]-biphenyl-4-yl} -acetic acid
ethyl ester (194 mg, 83% yield). LC/MS calcd. for C3oH20F3N4O4 (m/e) 566, obsd. 567.4
[M+H, ES'].

Step 2: {4'-[4-Ethyl-5-((R)-1-(3-trifluoromethyl-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl}-acetic acid

To a solution of {4'-[4-ethyl-5-((R)-1-(3-trifluoromethyl-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl} -acetic acid ethyl ester (185 mg, 0.33 mmol) in THF (5 mL)
and ethanol (5 mL) was added an excess of 1.0 N sodium hydroxide (3.27 mL, 3.27 mmol)
solution in water at room temperature. The resulting colorless solution was stirred for 15 h at

room temperature at which time TLC analysis indicated the absence of starting material.
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Then, it was diluted with water (~15 mL) and the solvent was removed under vacuum. The
basic aqueous layer was neutralized with 1.0 N HCL The resulting precipitate was extracted
into EA (2 x 45 mL) and the combined extracts were washed with brine solution. After

drying over anhydrous MgSQOy and filtration, the solvent was removed under vacuum to

obtain the desired acid which was dissolved in dichloromethane (~5 mL) and then diluted
with hexanes. As a result, solids were formed and they were collected by filtration and
washed with hexanes. After air drying, 135 mg (77% yield) of {4'-[4-ethyl-5-((R)-1-(3-
trifluoromethyl-phenyl-ethoxycarbonylamino)-[1,2,3 Jtriazol-1-yl]-biphenyl-4-yl}-acetic acid
was isolated as a white solid. LC/MS calcd. for C,sH,sF3N4O4 (m/e) 538, obsd. 539.3 [M+H,
ES']. '"H NMR (DMSO-ds) 8: 12.40 (s, 1H), 9.30 - 9.92 (m, 1H), 7.83 (d, ] = 6.8 Hz, 2H),
7.53-7.76 (m, 7TH), 7.41 (d, J = 8.0 Hz, 3H), 5.79 (d, J = 15.6 Hz, 1H), 3.66 (s, 2H), 2.55 (d,
J=7.3 Hz, 2H), 1.51 (br. s., 3H), 1.18 (t, ] = 7.4 Hz, 3H).

Example 21
1-{4'-[5-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,3]|triazol-1-yl]-biphenyl-4-yl}-

cyclopropanecarboxylic acid
Nz
FO-OJ
0 %
N
o) )’O

o)

Lot

Step 1: 3-(4-Bromo-phenyl)-3H-[1,2,3]triazole-4-carboxylic acid methyl ester

In 350 mL reaction vial 1-azido-4-bromo-benzene (5 g, 25.2 mmol) and propionic acid
methyl ester (2.12 g, 2.11 mL, 25.2 mmol) were combined with Toluene (50 mL) to give a
yellow suspension. The vial was sealed and heated in an oil bath at 150 °C for 5.5 h. The
reaction was filtered, solid washed with toluene and EtOAc. The filtrate was concentrated,
dissolved in minimal DCM, and purified by flash chromatography (silica gel, 0% to 50%
EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried from DCM /
hexanes yielding 3-(4-bromo-phenyl)-3H-[1,2,3]triazole-4-carboxylic acid methyl ester (1.5
g, 21.1% yield) as a light brown solid. LC/MS calcd. for CioHsBrN;O; (m/e) 281/283, obsd.
282/284 (M+H, ES").

Step 2: 3-(4-Bromo-phenyl)-3H-[1,2,3]triazole-4-carboxylic acid
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To 200 mL round bottom flask containing 3-(4-bromo-phenyl)-3H-[1,2,3]triazole-4-
carboxylic acid methyl ester (1.0 g, 3.54 mmol) dissolved in THF (30 mL) (brown solution)
was added LiOH (0.81 g, 34 mmol) in water (10 mL) with heat to partially dissolve. The
solution was stirred at room temperature for 20 h. The reaction was concentrated, diluted in
water (total volume, 200 mL) extracted with ethyl ether (2 x 100mL). The aqueous layer was
acidified with 1 N HCl and the resulting precipitate was filtered, washed with water and
hexanes, and dried over house vacuum yielding 3-(4-bromo-phenyl)-3H-[1,2,3]triazole-4-
carboxylic acid (0.78 g, 81.7% yield) as a light brown solid. LC/MS caled. for CoHsN3O,
(m/e) 267/269, obsd. 268/270 (M+H, ES").

Step 3: [3-(4-Bromo-phenyl)-3H-[1,2,3]triazol-4-yl|-carbamic acid (R)-1-phenyl-ethyl
ester

In a 40 mL reaction vial, 3-(4-bromo-phenyl)-3H-[1,2,3]triazole-4-carboxylic acid (399 mg,
1.45 mmol), (R)-1-phenylethanol (265 mg, 0.83 mL, 2.17 mmol) and triethylamine (293 mg,
0.4 mL, 2.9 mmol) were combined with toluene (17 mL) to give a yellow solution and to this
was added diphenylphosphorylazide (797 mg, 0.624 mL, 2.89 mmol). The vial's atmosphere
was purged with nitrogen, sealed, heated in an oil bath at 65 °C for 3.5 h, and cooled to room
temperature overnight. The reaction was concentrated, diluted with EtOAc, washed with
Water and brine, and dried over MgSOQ,, filtered, concentrated, dissolved in minimal DCM,
and purified by flash chromatography (silica gel, 0% to 50% EtOAc in hexanes).
Appropriate fractions combined, concentrated, and dried from DCM / hexanes, yielding [3-
(4-bromo-phenyl)-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-phenyl-ethyl ester (408 mg,
72.8% yield) as a white solid. LC/MS calcd. for C;7H;5sBrN4O, (m/e) 386/388, obsd.
387/389 (M+H, ES").

Step 4: 1-{4'-[5-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,3] triazol-1-yl]-biphenyl-4-yl}-
cyclopropanecarboxylic acid methyl ester

In a 20 mL vial, 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (93.6 mg, 0.310 mmol), [3-(4-bromo-phenyl)-3H-
[1,2,3]triazol-4-yl]-carbamic acid (R)-1-phenyl-ethyl ester (100 mg, 0.258 mmol), 2-
dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (31.8 mg, 0.0775 mmol), Pd(OAc),
(8.7 mg, 0.039 mmol), and tripotassium phosphate (164 mg, 0.0775 mmol) were combined
with toluene (8 mL) and water (2 mL) (previously purged with nitrogen for 20 min) to give a
light yellow solution. The vial's atmosphere was replaced with nitrogen, sealed, heated in a

dry block at 80 °C 4 h, and cooled to room temperature overnight. The reaction was diluted
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with EtOAc (70 mL) and washed with water (100 mL) and brine (50 ml). The aqueous
layers were extracted with EtOAc (60 mL). The organic layers were combined, dried over
MgSQs,, filtered, concentrated, dissolved in minimal DCM, and purified by flash
chromatography (silica gel, 0% to 50% EtOAc in hexanes). Appropriate fractions combined,
concentrated, and dried from DCM / hexanes yielding 1-{4'-[5-((R)-1-phenyl-
ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid
methyl ester (45.1 mg, 36.2% yield) as a light yellow solid. LC/MS caled. for C,sH26N4O4
(m/e) 482, obsd. 483 (M+H, ES").

Step S: 1-{4'-[5-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,3] triazol-1-yl]-biphenyl-4-yl}-
cyclopropanecarboxylic acid

In a 200 mL round-bottomed flask, 1-{4'-[5-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester (40 mg, 0.0829
mmol) was combined with THF (2 mL) and MeOH (2 mL) to give a yellow solution. To this
was dripped in NaOH (1 M, 1 mL, 1 mmol). The reaction was stirred at room temperature
overnight. The reaction was diluted with water, concentrated, diluted with more water and
acidified with 1 N HCI. The resulting precipitate was filtered, washed with water and
hexanes, and dried over house vacuum and in a desiccator yielding 1-{4'-[5-((R)-1-phenyl-
ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid (28.7
mg, 73.9% yield) as a light brown solid. LC/MS caled. for C,7H24N404 (m/e) 468, obsd. 469
(M+H, ES"). 'H NMR (DMSO-ds) : 12.38 (br. s., 1H), 10.04 (br. s., 1H), 7.87 (d, T=8.3
Hz, 2H), 7.82 (s, 1H), 7.68 (d, J = 8.3 Hz, 2H), 7.62 (d, J = 8.3 Hz, 2H), 7.48 (d, J = 8.0 Hz,
2H), 7.17 - 7.41 (m, 5H), 5.74 (d, J = 5.8 Hz, 1H), 1.34 - 1.62 (m, 5H), 1.21 (d, J = 2.5 Hz,
2H).

Example 22
{4'-[5-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl}-acetic

7;0

0

acid

aaw
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Step 1: {4'-[S-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl}-
acetic acid ethyl ester

In a 20 mL vial, 1-[4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl
ester (89.9 mg, 0.310 mmol), [3-(4-bromo-phenyl)-3H-[1,2,3 ]triazol-4-yl]-carbamic acid (R)-
I-phenyl-ethyl ester (100 mg, 0.258 mmol), 2-dicyclohexyphosphino-2',6'-
dimethoxybiphenyl (SPhos) (31.8 mg, 0.0775 mmol), Pd(OAc), (8.7 mg, 0.039 mmol), and
tripotassium phosphate (164 mg, 0.0775 mmol) were combined with toluene (7 mL) and
water (2 mL) (previously purged with nitrogen for 20 min) to give a light yellow solution.
The vial's atmosphere was purged with nitrogen, sealed, heated in a dry block at 80 °C for 4
h, and cooled to room temperature overnight. Additional 1-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl ester (89.9 mg, 0.310 mmol), 2-
dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (31.8 mg, 0.0775 mmol), and
Pd(OAc), (8.7 mg, 0.039 mmol) were added. The vial's atmosphere was purged with
nitrogen, sealed, heated in a dry block at 80 °C for 4 h, and cooled to room temperature
overnight. The reaction was diluted with EtOAc (70 mL) and washed with water (100 mL)
and brine (50 ml). The aqueous layers were extracted with EtOAc (60 mL) and the organic
layers were combined, dried over MgSQy, filtered, concentrated, dissolved in minimal DCM
and purified by flash chromatography (silica gel, 0% to 50% EtOAc in hexanes).
Appropriate fractions combined, concentrated, and dried from DCM / hexanes yielding {4'-
[5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -acetic acid ethyl
ester (46 mg, 37.9% yield) as a light yellow solid. LC/MS (ES) calcd. for C,7H26N404 (m/e)
470, obsd. 471 (M+H, ES").

Step 2: {4'-[5-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl}-
acetic acid

In a 200 mL round-bottomed flask, 1-{4'-[5-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid methyl ester (41 mg, 0.087
mmol) was combined with THF (2 mL) and MeOH (2 mL) to give a yellow solution. To this
was dripped in NaOH (1 M, 1 mL, 1 mmol). The reaction was stirred at room temperature
overnight. The reaction was diluted with water, concentrated, diluted with more water, and
acidified with 1 N HCI. The resulting precipitate was filtered, washed with water and
hexanes, and dried over house vacuum and in a desiccator yielding {4'-[5-((R)-1-phenyl-
ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -acetic acid (28.6 mg, 74.2% yield)
as a yellow solid. LC/MS calcd. for CosHN404 (m/e) 442, obsd. 443 (M+H, ES"). 'H



10

15

20

25

WO 2013/189865 PCT/EP2013/062463
71-

NMR (DMSO-dg) 8: 12.39 (br. s., 1H), 10.03 (br. s., 1H), 7.88 (d, J = 8.3 Hz, 2H), 7.82 (s,
1H), 7.72 (d, ] = 8.0 Hz, 2H), 7.62 (d, J = 8.3 Hz, 2H), 7.42 (d, ] = 8.0 Hz, 2H), 7.13 - 7.39
(m, 5H), 5.74 (d, ] = 5.3 Hz, 1H), 3.66 (s, 2H), 1.46 (br. s., 3H).

Example 23
2-Methyl-2-{4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-propionic acid

);O

0]

e

Step 1: {5-Methyl-3-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-3H-
[1,2,3]triazol-4-yl}-carbamic acid (R)-1-phenyl-ethyl ester

In a 20 mL vial, (R)-1-phenylethyl 1-(4-bromophenyl)-4-methyl-1H-1,2,3-triazol-5-
ylcarbamate (2.39 g, 5.96 mmol), BISPIN (1.82 g, 7.15 mmol) and potassium acetate (1.17 g,
11.9 mmol) were combined with 1,4-dioxane (59.8 mL) to give a white suspension that was
purged with nitrogen for 5 min. To the mixture was added PdCl,(DPPF) (0.486 g, 0.596
mmol. The vial was sealed, stirred in a dry block at 80 °C for 3.5 h, and cooled to room
temperature overnight. The reaction was filtered, rinsed with EtOAc, concentrated, diluted
with EtOAc (200 mL), and filtered again. The filtrate was washed with water (200 mL) and
brine (100 mL). The aqueous layers were extracted with EtOAc (200 mL). The organic
layers were combined, dried over MgSQy, filtered, concentrated, and the crude material was
purified by flash chromatography (silica gel, 0% to 50% EtOAc in hexanes). Appropriate
fractions combined, yielding {5-methyl-3-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-
phenyl]-3H-[1,2,3]triazol-4-yl}-carbamic acid (R)-1-phenyl-ethyl ester (2.24 g, 83% yield)
as a clear oil that solidifies as a white crystal upon cooling to room temperature. LC/MS
caled. for Co4H0BN,O, (m/e) 448, obsd. 449 (M+H, ES").

Step 2: 2-Methyl-2-{4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3] triazol-
1-yl]-biphenyl-4-yl}-propionic acid methyl ester

In a 20 mL vial, 2-(4-bromo-phenyl)-2-methyl-propionic acid methyl ester (130 mg, 0.506
mmol), {5-methyl-3-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-3H-
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[1,2,3]triazol-4-yl}-carbamic acid (R)-1-phenyl-ethyl ester (212 mg, 0.473 mmol), 2-
dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (59 mg, 0.144 mmol), tripotassium
phosphate (292 mg, 1.38 mmol), and Pd(OAc), (17 mg, 0.0.75 mmol) were combined with
toluene (8 mL) and water (2 mL) (previously purged with nitrogen for 20 min) to give a
light yellow suspension. The vial's atmosphere was purged with nitrogen, sealed, heated in
dry block at 80 °C for 4 h, and cooled to room temperature overnight. The reaction was
diluted with EtOAc, washed with water and brine, dried over MgSQy, filtered, concentrated,
dissolved in minimal DCM and purified by flash chromatography (silica gel, 0% to 50%
EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried from DCM /
hexanes yielding 2-methyl-2-{4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl} -propionic acid methyl ester (106 mg, 45% yield) as a
white solid. LC/MS caled. for CooH3oN;04 (m/e) 498, obsd. 499 (M+H, ES").

Step 3: 2-Methyl-2-{4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3] triazol-
1-yl]-biphenyl-4-yl}-propionic acid

In a 200 mL round-bottomed flask, 2-methyl-2-{4'-[4-methyl-5-((R)-1-phenyl-
ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -propionic acid methyl ester (100
mg, 0.201 mmol) was combined with THF (4 mL) and MeOH (4 mL) to give a yellow
solution. To this was dripped in 1 A/ NaOH (2 mL, 2.0 mmol). The reaction was stirred at
room temperature for 2 days and stored in a refrigerator for 1.5 days. The reaction was
stirred again at room temperature for 1 day and then more 1 A/ NaOH (1 ml, 1 mmol) was
added. The reaction was heated in a dry block at 40 °C for 6 h and then cooled to room
temperature overnight. The reaction was diluted with water, concentrated, diluted with more
water and acidified with 1 N HCI. The resulting precipitate was filtered, washed with water
and hexanes, and dried over house vacuum and in a desiccator yielding 2-methyl-2-{4'-[4-
methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -propionic
acid (79.6 mg, 81.9 % yield) as a white solid. LC/MS calcd. for CosHsN4O4 (m/e) 484,
obsd. 485 (M+H, ES"). '"H NMR (DMSO-dg) &: 12.43 (br. s., 1H), 9.68 (br. s., 1H), 7.84 (d,
J=7.0 Hz, 2H), 7.71 (d, J = 8.3 Hz, 2H), 7.58 (d, J = 7.5 Hz, 2H), 7.50 (d, J = 8.3 Hz, 2H),
7.06 - 7.43 (m, 5H), 5.70 (br. s., 1H), 2.18 (s, 3H), 1.33 - 1.73 (m, 9H).

Example 24
R)-1-(4’-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-yl)biphenyl-
y pheny \ y

3-yl)cyclopropanecarboxylic acid
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Step 1: 1-(3-(4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)cyclopropane
carboxylic acid ethyl ester

A 350 mL sealed cap vessel was charged with 1-(3-bromophenyl)cyclopropanecarboxylic
acid ethyl ester (3.56 g, 13.2 mmol), 4,4,4',4',5,5,5',5"-octamethyl-2,2'-bi(1,3,2-dioxaborolane)
(4.03 g, 15.9 mmol), and potassium acetate (2.6 g, 26.5 mmol) and then 1,4-Dioxane (40 mL)
was added to give a white suspension. The mixture was then nitrogen gas was bubbled
through the reaction mixture for 10 minutes before the addition of [1,1'-
bis(diphenylphosphino)ferrocene]dichloropalladium(II) (484 mg, 0.66 mmol) at room
temperature under nitrogen atmosphere. Then, the flask was sealed with a cap and the brown
reaction mixture was heated in an oil bath at 80 °C for 5 h. Then, it was cooled to room
temperature and poured into a solution of water (100 mL) and brine (100 mL) and the
organic compound was extracted into EA (2 x 150 mL) (it was difficult to see the two layers
because of the black mixture). The combined extracts were washed with brine solution and

dried over anhydrous MgSQOy. Filtration and concentration gave the crude black oil (~11.11 g)

which was purified using an ISCO (120 g) column chromatography eluting with 0-60% EA
in hexanes. The desired fractions (20-40) were combined and the solvent was removed under
vacuum to obtain 1-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)cyclopropane
carboxylic acid ethyl ester as viscous oil (2.55 g, 61% yield). LC/MS calcd. for C;sH,sBO4
(m/e) 316, obsd. 317.2 [M+H, ES'].

Step 2: (R)-1-(4’-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-
yl)biphenyl-3-yl)cyclopropanecarboxylic acid ethyl ester

To a mixture of ethyl 1-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl)cyclopropanecarboxylate (236 mg, 0.75 mmol), (R)-1-phenylethyl 1-(4-
bromophenyl)-4-methyl-1H-1,2,3-triazol-5-ylcarbamate (200 mg, 0.5 mmol), palladium(II)
acetate (16.8 mg, 0.075 mmol), 2-dicyclohexylphosphino-2’,6’-dimethoxybiphenyl (61.4 mg,
0.15 mmol), and tripotassium phosphate (317 mg, 1.5 mmol) in a 50 mL sealed tube were
added freshly degassed toluene (4.5 mL) and water (1.0 mL) at room temperature under
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nitrogen atmosphere. Then, the rubber septum was replaced with a cap and the resulting light
yellow suspension was heated to 110 °C with oil bath. During this period, it turned to a black
suspension. Then, the reaction mixture was cooled to room temperature and poured into
water and brine solution. The organic compound was extracted into EA (2 x 50 mL) and the

combined extracts were washed with brine solution and dried over anhydrous MgSOy.

Filtration and concentration gave the crude product which was purified using an ISCO (80 g)
column chromatography eluting with 0-100% EA in hexanes. The desired fractions were
combined and the solvent was removed under vacuum to obtain (R)-1-(4’-(4-methyl-5-((1-
phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-yl)biphenyl-3-yl)cyclopropanecarboxylic
acid ethyl ester as an amorphous solid (144 mg, 56.6% yield). LC/MS calcd. for C3oH3oN4O4
(m/e) 510, obsd. 511.2 [M+H, ES'].

Step 3: (R)-1-(4’-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-
yDbiphenyl-3-yl)cyclopropanecarboxylic acid

To a solution of (R)-1-(4'-(4-methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-
yl)biphenyl-3-yl)cyclopropanecarboxylic acid ethyl ester (162 mg, 0.32 mmol) in ethanol (6
mL) was added an excess of 1 N sodium hydroxide (1.59 mL, 1.59 mmol) solution in water
at room temperature. Then, the resulting cloudy solution was stirred for 20 h at which time
LCMS analysis indicated the presence of still some starting material. Then, the cloudy
reaction mixture was heated in an oil bath to 55 °C and stirred for 3 h at which time LCMS
analysis indicated the absence of starting material. Then, it was cooled to room temperature
and the solvent was removed under vacuum and the residue was diluted with water. The
basic aqueous layer was neutralized with 1 N HCI. The resulting solids were collected by
filtration and washed with water. After air drying, 130 mg (81.6% yield) of (R)-1-(4’-(4-
methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-yl)biphenyl-3-
yl)cyclopropanecarboxylic acid was isolated as a white solid. LC/MS calcd. for CosHa6N4O4
(m/e) 482, obsd. 483.1 [M+H, ES']. "H NMR (DMSO-de) 8: 12.39 (br. s., 1H), 9.32 - 10.31
(m, 1H), 7.80 (d, J = 6.8 Hz, 2H), 7.70 (br. s., 2H), 7.53 - 7.64 (m, 2H), 7.39 - 7.52 (m, 4H),
7.35(d, J=7.5 Hz, 3H), 5.80 (br. s., 1H), 3.05 - 3.57 (m, 3H), 1.35 - 1.74 (m, 5H), 1.25 (br.
s., 2H).

Example 25
1-{3'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl|-biphenyl-4-
y pheny Y Y

yl}-cyclopropanecarboxylic acid
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Step 1: 3-(3-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid methyl ester
In 350 mL reaction vial 1-azido-3-bromo-benzene (2.47 g, 12.5 mmol) and methyl but-2-
ynoate (1.35 g, 1.37 mL, 13.7 mmol) were combined with Toluene (106 mL) to give a yellow
suspension. The vial was sealed and heated in an oil bath at 150 °C accidentally for 2.5 day
(4 h intended). The reaction was filtered, solid washed with toluene. The filtrate was
concentrated, dissolved in minimal DCM, and purified by flash chromatography (silica gel,
0% to 30% EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried
from DCM / hexanes yielding 3-(3-bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic
acid methyl ester (1.04 g, 28.2% yield) as a light brown solid. LC/MS calcd. for
C11H;0BrN;0, 295/297, obsd. 296/298 (M+H, ES").

Step 2: 3-(3-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid

To 250 mL round bottom flask containing 3-(3-bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-
4-carboxylic acid methyl ester (1.0 g, 3.38 mmol) dissolved in THF (40 mL) (brown
solution) was added LiOH (0.81 g, 34 mmol) in water (10 mL) with heat to partially dissolve.
The solution was stirred at room temperature overnight. The reaction was concentrated,
diluted in water (total volume, 200mL) extracted with ethyl ether (2 x 100 mL). The aqueous
layer was acidified with 1 N HCI. The resulting precipitate was filtered, washed with water
and hexanes, and dried over house vacuum and in a desiccator yielding 3-(3-bromo-phenyl)-
5-methyl-3H-[1,2,3]triazole-4-carboxylic acid (0.913 g, 95.8% yield) as a light brown solid.
LC/MS calcd. for C1oHsN3O, (m/e) 281/283, obsd. 281/284 (M+H, ES").

Step 3: [3-(3-Bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-
phenyl-ethyl ester

In a 40 mL reaction vial, 3-(3-bromo-phenyl)-5-methyl-3H-[1,2,3]triazole-4-carboxylic acid
(0.91 g, 3.2 mmol), (R)-1-phenylethanol (0.84 g, 0.83 mL, 6.9 mmol) and triecthylamine (0.91
g, 1.3 mL, 9.0 mmol) were combined with toluene (28 mL) to give a yellow solution and to
this was added diphenylphosphorylazide (2.5 g, 1.9 mL, 9.0 mmol). The vial's atmosphere

was purged with nitrogen, sealed, heated in an oil bath at 65 °C for 2.5 h, and cooled to room
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temperature overnight. The reaction was concentrated as yellow viscous oil, diluted with
DCM, and purified by flash chromatography (silica gel, 0% to 50% EtOAc in hexanes).
Appropriate fractions combined, concentrated, dried from DCM / hexanes, yielding [3-(3-
bromo-phenyl)-5-methyl-3H-[ 1,2,3]triazol-4-yl]-carbamic acid (R)-1-phenyl-ethyl ester
(0.86 g, 66% yield) as a light yellow solid / gum. LC/MS caled. for CisH;7BrN4O, (m/e)
400/402, obsd. 401/403 (M+H, ES").

Step 4: 1-{3'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester

In a 40 mL vial, 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarboxylic acid methyl ester (356 mg, 1.18 mmol), [3-(3-bromo-phenyl)-5-
methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-phenyl-ethyl ester (430 mg, 1.07 mmol),
2-dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (132 mg, 0.321 mmol), and
Pd(OAc), (36.1 mg, 0.161 mmol) were combined with toluene (34 mL) (previously purged
with nitrogen for 20 min) to give a light yellow solution. To this was added tripotassium
phosphate (682 mg, 3.21 mmol) dissolved in water (9 mL) (previously purged with nitrogen
for 20 min). The vial's atmosphere was purged with nitrogen, sealed, heated in oil bath at
100 °C accidentally for 2.5 days (intended 4 h) and cooled to room temperature in 1 h. The
reaction was filtered, diluted with EtOAc (50 mL) and washed with water / brine (100/50 mL)
and brine (150 ml). The aqueous layers were extracted with EtOAc (2 x 150 mL). The
organic layers were combined, dried over MgSOQ,, filtered, concentrated, dissolved in
minimal DCM, and purified by flash chromatography (silica gel, 0% to 100% EtOAc in
hexanes). Appropriate fractions combined, concentrated, and dried from DCM / hexanes
yielding 1-{3'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester (142 g, 26.7% yield) as a white
solid. LC/MS caled. for C2o0HsN4O4 (m/e) 496, obsd. 497 (M+H, ES").

Step 5: 1-{3'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid

In a 100 mL round-bottomed flask, 1-{3'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid methyl ester (141 mg, 0.284
mmol) was combined with THF (10 mL) to give a colorless solution. To this was dripped in
NaOH (1 M, 2.8 mL, 2.8 mmol). The reaction was stirred at room temperature and
additional water and THF were added. After 18 h, the reaction was diluted with water,

concentrated, diluted with more water and acidified with 1 N HCL. The resulting precipitate
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was filtered, washed with water and hexanes, and dried over house vacuum yielding 1-{3'-[4-
methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid (49 mg, 35.8% yield) as a white solid. LC/MS calcd. for
C2sH2sN4O4 (m/e) 482, obsd. 483 (M+H, ES"). "H NMR (DMSO-ds) &: 12.39 (br. s., 1H),
9.72 (br. s., 1H), 7.84 (d, J = 7.8 Hz, 1H), 7.77 (s, 1H), 7.56 - 7.73 (m, 3H), 7.51 (d, J = 7.3
Hz, 1H), 7.43 (d, J = 8.0 Hz, 2H), 7.28 (br. s., 5H), 5.70 (br. s., 1H), 2.12 - 2.27 (m, 3H), 1.27
- 1.65 (m, 5H), 1.19 (d, J = 2.8 Hz, 2H).

Example 26
{3'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl}-

acetic acid

Step 1: {3'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl|-
biphenyl-4-yl}-acetic acid ethyl ester

In a 40 mL vial, 1-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-acetic acid ethyl
ester (311 mg, 1.07 mmol), [3-(3-bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic
acid (R)-1-phenyl-ethyl ester (430 mg, 1.07 mmol), 2-dicyclohexyphosphino-2',6'-
dimethoxybiphenyl (SPhos) (132 mg, 0.321 mmol), and Pd(OAc), (36.1 mg, 0.161 mmol)
were combined with toluene (12 mL) (previously purged with nitrogen for 20 min) to give a
light yellow solution. To this was added tripotassium phosphate (682 mg, 3.21 mmol)
dissolved in water (4 mL) (previously purged with nitrogen for 20 min). The vial's
atmosphere was replaced with nitrogen, sealed, heated in oil bath at 100 °C accidentally for
2.5 days (intended 4 h) and cooled to room temperature in 1 h. The reaction was filtered,
diluted with EtOAc (50 mL) and washed with water / brine (100/50 mL) and brine (150 ml).
The aqueous layers were extracted with EtOAc (2 x 150 mL). The organic layers were
combined, dried over MgSQy, filtered, concentrated, dissolved in minimal DCM, and
purified by flash chromatography (silica gel, 0% to 100% EtOAc in hexanes). Appropriate
fractions combined, concentrated, and dried from DCM / hexanes yielding {3'-[4-methyl-5-
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((R)-1-phenyl-ethoxycarbonylamino)-[ 1,2,3]triazol-1-yl]-biphenyl-4-yl}-acetic acid ethyl
ester (96.7 mg, 18.6% yield) as a white solid. LC/MS calcd. for CysHsN4O4 (m/e) 484, obsd.
485 (M+H, ES").

Step 2: {3'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl|-
biphenyl-4-yl}-acetic acid

In a 100 mL round-bottomed flask, {3'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl} -acetic acid ethyl ester (90 mg, 0.186 mmol) was
combined with THF (5 mL) to give a colorless solution. To this was dripped in LiOH (78
mg, 1.86 mmol) in water (1 mL) with heat to partially dissolve. The reaction was stirred at
room temperature for 17 h. The reaction was diluted with water, concentrated, diluted with
more water and acidified with 1 N HCL The resulting precipitate was filtered, washed with
water and hexanes, and dried over house vacuum yielding 1-{3'-[4-methyl-5-((R)-1-phenyl-
ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid (64.7
mg, 76.3% yield) as a white solid. LC/MS caled. for C6H24N404 (m/e) 456, obsd. 457
(M+H, ES”). '"H NMR (DMSO-dg) &: 12.41 (br. s., 1H), 9.72 (br. s., 1H), 7.85 (d, J = 7.8 Hz,
1H), 7.78 (s, 1H), 7.59 - 7.73 (m, 3H), 7.51 (d, J =7.5 Hz, 1H), 7.39 (d, J = 8.0 Hz, 2H), 7.06
- 7.34 (m, 5H), 5.69 (br. s., 1H), 3.65 (s, 2H), 2.19 (s, 3H), 1.44 (br. s., 3H).

Example 27
(3-Biphenyl-4-yl-5-methyl-3H-[1,2,3]triazol-4-yl)-carbamic  acid (R)-1-phenyl-ethyl

N
OO,
—

N

ester

In a 20 mL vial, phenylboronic acid (6.9 mg, 0.057 mmol), [3-(4-bromo-phenyl)-5-methyl-
3H-[1,2,3]triazol-4-yl]-carbamic acid tert-butyl ester (18.9 mg, 0.0471 mmol), 2-
dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (7.7 mg, 0.019 mmol), tripotassium
phosphate (30 mg, 0.14 mmol), and Pd(OAc); (2.0 mg, 0.0089 mmol) were combined with
toluene (4 mL) and water (1 mL) (previously purged with nitrogen for 20 min) to give a

light yellow suspension. The vial's atmosphere was replaced with nitrogen, sealed, heated in
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dry block at 100 °C for 3.5 h, and cooled to room temperature overnight. The reaction was
filtered through celite, rinsed with EtOAc, concentrated, dissolved in minimal DCM, and
purified by flash chromatography (silica gel, 0% to 100% EtOAc in hexanes). Appropriate
fractions combined, concentrated, and dried from DCM / hexanes yielding (3-biphenyl-4-yl-
5-methyl-3H-[1,2,3]triazol-4-yl)-carbamic acid (R)-1-phenyl-ethyl ester (12.4mg, 66.1%
yield) as a white solid. LC/MS caled. for Co4H2,N40, (m/e) 398, obsd. 399 (M+H, ES"). 'H
NMR (DMSO-dg) 6: 9.67 (br. s., 1H), 7.86 (d, J =7.5 Hz, 2H), 7.76 (d, J = 7.3 Hz, 2H), 7.49
- 7.68 (m, 4H), 7.41 - 7.49 (m, 1H), 6.92 - 7.40 (m, 5H), 5.70 (br. s., 1H), 2.18 (s, 3H), 1.49
(br. s., 3H).

Example 28
[3-(4'-Cyano-biphenyl-4-yl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic =~ acid  (R)-1-

N :ﬂ O N’:J\

N

phenyl-ethyl ester

In a 20 mL vial, 4-cyanophenylboronic acid (20.1 mg, 0.137 mmol), [3-(4-bromo-phenyl)-5-
methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid tert-butyl ester (50 mg, 0.125 mmol), 2-
dicyclohexyphosphino-2',6'-dimethoxybiphenyl (SPhos) (15.3 mg, 0.0374 mmol),
tripotassium phosphate (79.4 mg, 0.374 mmol), and Pd(OAc); (4.2 mg, 0.0187 mmol) were
combined with toluene (2 mL) and water (0.5 mL) (previously purged with nitrogen for 20
min) to give a light yellow suspension. The vial's atmosphere was replaced with nitrogen,
sealed, heated in dry block at 100 °C for 4 h, and cooled to room temperature overnight. The
reaction was filtered and rinsed with water (5 mL) and EtOAc (60 mL). The filtrated was
washed with water (50 mL) and brine (50 mL). The aqueous layer was extracted with EtOAc
(60 ml). The organic layer washed with same brine. The organic layers were combined,
concentrated, dissolved in minimal DCM, and purified by flash chromatography (silica gel,
0% to 50% EtOAc in hexanes). Appropriate fractions combined, concentrated, and dried
from DCM / hexanes yielding [3-(4'-cyano-biphenyl-4-yl)-5-methyl-3H-[1,2,3]triazol-4-yl]-
carbamic acid (R)-1-phenyl-ethyl ester (20 mg, 0.047 mmol, 38 % yield) as a white solid.
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LC/MS caled. for CosHN4O, (m/e) 423, obsd. 424 (M+H, ES"). '"H NMR (DMSO-ds) 5:

9.72 (br. s., 1H), 7.86 - 8.07 (m, 6H), 7.65 (d, J = 8.3 Hz, 2H), 6.80 - 7.48 (m, SH), 5.69 (br.
s., 1H), 2.18 (s, 3H), 1.48 (br. s., 3H).

Example 29
(R)-1-Phenyl-ethyl-1-(4’-(1-(1H-tetrazol-5-yl)cyclopropyl)biphenyl-4-yl)-4-methyl-1H-

< NaN
E \MN W o
N \)go

0]

1,2,3-triazol-5-ylcarbamate

wth

Step 1: (R)-1-Phenyl-ethyl-1-(4’-(1-cyanocyclopropyl)biphenyl-4-yl)-4-methyl-1H-1,2,3-
triazol-S-ylcarbamate

To a mixture of (R)-1-phenylethyl 4-methyl-1-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
ylphenyl)-1H-1,2,3-triazol-5-ylcarbamate (485 mg, 1.08 mmol), 1-(4-
bromophenyl)cyclopropanecarbonitrile (360 mg, 1.62 mmol), palladium(II) acetate (36.4 mg,
0.16 mmol), 2-dicyclohexylphosphino-2’,6’-dimethoxybiphenyl (133 mg, 0.33 mmol), and
potassium phosphate tribasic (689 mg, 3.25 mmol) in a vial were added toluene (9 mL) and
water (2.0 mL) at room temperature under nitrogen atmosphere. Then, the cap was closed
and the resulting light brown suspension was heated to 105 °C and stirred for 3 h by which
time TLC analysis indicated the presence of new spots. Then, the reaction mixture was
cooled and it was diluted with water. The organic compound was extracted into EA (2 x 50
mL) and the combined extracts were washed with brine solution and dried over anhydrous

MgSQy. Filtration and concentration gave the crude residue which was purified by using an

ISCO (80 g) column chromatography eluting with 0-100% EA in hexanes. The desired
fractions were combined and the solvent was removed under vacuum to isolate (R)-1-phenyl-
ethyl-1-(4’-(1-cyanocyclopropyl)biphenyl-4-yl)-4-methyl-1H-1,2,3-triazol-5-ylcarbamate
(190 mg, 38% yield) as a white solid. LC/MS calcd. for CosH,sNsO, (m/e) 463, obsd. 464.8
[M+H, ES'].

Step 2: (R)-1-Phenyl-ethyl-1-(4’-(1-(1H-tetrazol-5-yl)cyclopropyl)biphenyl-4-yl)-4-
methyl-1H-1,2,3-triazol-5-ylcarbamate
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To a solution of (R)-1-phenylethyl 1-(4'-(1-cyanocyclopropyl)biphenyl-4-yl)-4-methyl-1H-
1,2,3-triazol-5-ylcarbamate (50 mg, 0.11 mmol) in toluene (5 mL) were added di-z#-butyltin
oxide (5.37 mg, 0.22 mmol) and azidotrimethylsilane (12.4 mg, 14.3 uL, 0.11mol) at room
temperature under nitrogen atmosphere. The resulting cloudy solution was heated to 100 °C
and stirred for 15 h by which time LCMS and TLC analysis indicated the absence of starting
material. Then, it was cooled to room temperature and poured into brine solution and EA.
The two layers were separated and the aqueous layer was extracted with EA one more time.
The combined extracts were washed with brine solution and dried over anhydrous MgSQ,.
Filtration and concentration gave the crude product which was purified using an ISCO (40 g)
column chromatography eluting with 0-100% EA in hexanes and 10% methanol in
dichloromethane. The desired product came with 10% methanol in dichloromethane and the
fractions were combined and the solvent was removed under vacuum to obtain (R)-1-phenyl-
ethyl-1-(4’-(1-(1H-tetrazol-5-yl)cyclopropyl)biphenyl-4-yl)-4-methyl-1H-1,2,3-triazol-5-
ylcarbamate as a white solid (25 mg, 46% yield). LC/MS calcd. for C,3H26NsO, (m/e) 506,
obsd. 507.1 [M+H, ES™]. '"H NMR (DMSO-de) 8: 16.08 (br. s., 1H), 9.20 - 9.84 (m, 1H), 7.85
(d, J=7.0 Hz, 2H), 7.73 (d, J = 8.3 Hz, 2H), 7.52 - 7.65 (m, 2H), 7.46 (d, J = 8.3 Hz, 2H),
7.34 (br. s., 5SH), 5.52 - 5.84 (m, 1H), 2.17 (s, 3H), 1.51 - 1.63 (m, 4H), 1.15 - 1.35 (m, 3H).

Example 30
{3-[4'-(1-Methanesulfonylaminocarbonyl-cyclopropyl)-biphenyl-4-yl]-5-methyl-3H-
[1,2,3]triazol-4-yl}-carbamic acid (R)-1-phenyl-ethyl ester

Nz
S~
N >/‘\

=S80 N
o O );0

0

R

In a 50 mL round-bottomed flask, 1-{4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,3]triazol-1-yl]-biphenyl-4-yl}-cyclopropanecarboxylic acid (50 mg, 0.201 mmol) was
combined with DCM (1 ml) and DMF (drop) under nitrogen to give a white suspension. To
this was added oxalyl chloride (26.3 mg, 18.1 ul, 0.207 mmol) drop wise in two portions

with 10 min in between additions. The reaction was stirred at room temperature for 1.5 h.



10

15

20

25

30

WO 2013/189865 PCT/EP2013/062463

-82-

The reaction was concentrated, dried from DCM / Toluene and DCM / hexanes, and
dissolved in THF (1.00 ml). In a 5 mL vial, methanesulfonamide (29.6 mg, 311 umol) was
combined with DCM (1 ml) under nitrogen to give a colorless solution. To this was added
NaH (60% dispersion in mineral oil, 7.46 mg, 0.311 mmol) and the white suspension was
stirred at room temperature for 1.5 h. The acyl chloride THF solution (with rinsed with THF,
1 x 1 mL) was added drop wise to the sulfonamide mixture. The reaction was stirred at room
temperature for 1 day. The reaction was stored in the refrigerator for 3 days. Additional
NaH (60% dispersion in mineral oil, 7.46 mg, 0.311 mmol) was added and the reaction was
stirred at room temperature for 1 day. Additional NaH (60% dispersion in mineral oil, 7.46
mg, 0.311 mmol) was added and the reaction was stirred at room temperature for 1 day. The
reaction was diluted with EtOAc and wash with water and brine, dried over MgSO,, filtered,
concentrated, dissolved in minimal DCM, and purified by flash chromatography (silica gel,
0% to 5% MeOH in DCM). Appropriate fractions combined, concentrated, and dried from
DCM / hexanes yielding {3-[4'-(1-methanesulfonylaminocarbonyl-cyclopropyl)-biphenyl-4-
yl]-5-methyl-3H-[ 1,2,3]triazol-4-yl }-carbamic acid (R)-1-phenyl-ethyl ester (5.6 mg, 9.7%
yield) as a white solid. LC/MS caled. for CooHz0NsOsS (m/e) 559, obsd. 560 (M+H, ES™). 'H
NMR (DMSO-ds) 6: 11.24 (br. s., 1H), 9.68 (br. s., 1H), 7.85 (d, J = 7.0 Hz, 2H), 7.72 (d, J
= 8.3 Hz, 2H), 7.59 (d, J = 7.8 Hz, 2H), 7.45 (d, J = 8.3 Hz, 2H), 7.34 (br. s., 5H), 5.70 (br. s.,
1H), 3.23 (s, 3H), 2.17 (s, 3H), 1.29 - 1.73 (m, 5H), 1.23 (br. s., 2H).

Example 31
1-{4’-[3-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,4]triazol-4-yl]-biphenyl-4-yl}-

cyclopropanecarboxylic acid

Step 1: 1-Bromo-4-isothiocyanatobenzene

In a 250 mL round-bottomed flask, calcium carbonate (6.11 g, 61.0 mmol, Eq: 2.1) and 4-
bromoaniline (5 g, 29.1 mmol) were combined with dichloromethane (25 ml) and water (25.0
ml) to give a light brown suspension. The reaction mixture was cooled to 0 °C and

thiophosgene (3.68 g, 2.45 ml, 32.0 mmol, Eq: 1.1) was added dropwise over 4 min. The
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reaction was stirred at 0 °C for 30 min then at 25 °C for 19 h. The reaction mixture was
filtered through celite and the filter cake was washed with dichloromethane. The aqueous
layer was back-extracted with dichloromethane (1 x 25 mL). The organic layers were
combined, washed with H,O (1 x 25 mL), saturated NaCl (1 x 20 mL), dried over Na,SO4
and concentrated in vacuo. The light brown solid was dried under vacuum to afford 5.43g
(87%) of the desired product. 'H NMR (DMSO-ds) & ppm 7.55 - 7.74 (m, 2H), 7.28 - 7.50
(m, 2H).

Step 2: (4-Bromophenyl)-thiourea

In a 500 mL round-bottomed flask, 1-bromo-4-isothiocyanatobenzene (1.5 g, 7.01 mmol)
was combined with 0.4M ammonia in THF (52.5 mL, 21.0 mmol, Eq: 3) to give a yellow
solution. The reaction was stirred at 25 °C overnight. The crude reaction mixture was
concentrated in vacuo to afford the desired product as a light brown solid. (M+H)" =
230.9/233.0 (m/e).

Step 3: N-(4-Bromophenyl)-hydrazinecarboximidamide nitrate

In a 250 mL round-bottomed flask, 1-(4-bromophenyl)thiourea (1.62 g, 7.01 mmol) was
combined with methanol (50 ml) to give a light brown suspension. Mel (1.09 g, 482 ul, 7.71
mmol, Eq: 1.1) was added and the reaction mixture was stirred at 25 °C for 17 h. The crude
reaction mixture was concentrated in vacuo to yield a light brown powder. The material was
used without further purification.

In a 250 mL round-bottomed flask, 1-(4-bromophenyl)-2-methyl-isothiourea hydroiodide
(2.61 g, 7.00 mmol) was combined with water (10 mL) and ethanol (10.0 mL) to give a light
brown solution. Hydrazine monohydrate (525 mg, 509 uL, 10.5 mmol, Eq: 1.5) was added
and the reaction was stirred at 25 °C for 20 h. The crude reaction mixture was concentrated
in vacuo to about half volume and silver nitrate (1.19 g, 7.00 mmol) was added with vigorous
stirring. The gray/brown solid was filtered through Celite and the filter cake was washed
twice with boiling water. The filtrate was concentrated in vacuo to give a thick yellow oil.
The oil was dried under vacuum with slight heating to afford 2.27 g (111%) of the desired
material. The product was used without further purification. (M+H)" =229.1/231.0 (m/e)
Step 4: 4-(4-Bromophenyl)-4H-[1,2,4]triazol-3-ylamine

In a 500 mL round-bottomed flask, N'-(4-bromophenyl)-hydrazinecarboximidamide nitrate
(2.27 g, 7.77 mmol) and formic acid (715 mg, 596 uL, 15.5 mmol, Eq: 2) were combined to
give a yellow solution. The reaction mixture was heated to 120 °C for 3.5 h. The reaction

was cooled and basified with 3M NaOH. The mixture was diluted with 150 ml
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dichloromethane and stirred vigorously. The insoluble solid was filtered and the phases were
separated. The organic phase was dried over Na;SO4 and filtered. The aqueous phase was
discarded. The filtered solid was combined with the dried organic phase and concentrated in
vacuo. The residue was taken up in refluxing ethanol and filtered hot to remove a small
amount of white insoluble solid. The light brown filtrate was stripped to a tan powder and
dried under vacuum to afford 1.665 g (90%) of the desired material. (M+H)" = 239.0/240.9
(m/e). '"H NMR (DMSO-ds) 3 ppm 8.20 (s, 1H), 7.66 - 7.81 (m, 2H), 7.34 - 7.54 (m, 2H),
5.86 (s, 2H).

Step S: 1-[4’-(3-Amino-[1,2,4]triazol-4-yl)-biphenyl-4-yl]-cyclopropanecarboxylic acid
methyl ester

In a 20 mL sealed tube, 4-(4-bromophenyl)-4H-1,2,4-triazol-3-amine (349 mg, 1.46 mmol),
4-(1-(methoxycarbonyl)cyclopropyl)phenylboronic acid (450 mg, 2.04 mmol, Eq: 1.4) and
2M Na,COs; (2.19 ml, 4.38 mmol, Eq: 3) were combined with dioxane (6 ml) to give a light
yellow suspension. PdCL(dppf) (95.4 mg, 117 umol, Eq: 0.08) was added and the reaction
was purged with argon. The reaction mixture was sealed and heated to 100 °C for 24 h under
argon. The reaction was cooled and diluted with EtOAc and water. The mixture was filtered
and the filtrate was washed with water and brine. The organic layer was dried over Na,SOy,
combined with the filtered solid and concentrated in vacuo. Celite was added to the residue
and the mixture was triturated with refluxing methanol. The mixture was filtered and the
filter cake was washed twice with refluxing methanol. The filtrate was stripped in vacuo and
the crude material was purified by flash chromatography (silica gel, 80 g, 0% to 10%
methanol in dichloromethane) to afford 257 mg (53%) of the desired product as a light brown
powder. (M+H)" =335.1 (m/e). '"H NMR (DMSO-ds) 3 ppm 8.24 (s, 1H), 7.79 - 7.86 (m,
2H), 7.62 - 7.70 (m, 2H), 7.53 - 7.60 (m, 2H), 7.41 - 7.49 (m, 2H), 5.86 (s, 2H), 3.58 (s, 3H),
1.42 -1.61 (m, 2H), 1.16 - 1.35 (m, 2H).

Step 6: (R)-1-Phenylethyl 1H-imidazole-1-carboxylate

In a 250 mL round-bottomed flask, (R)-1-phenylethanol (2.01 g, 16.5 mmol) and carbonyl
diimidazole (2.67 g, 16.5 mmol, Eq: 1.00) were combined with ethyl acetate (40 ml) to give a
colorless solution. The reaction mixture was refluxed for 20 h under argon, cooled and
diluted with EtOAc. The mixture was washed with H,O (2 x 40 mL), saturated NaCl (1 x 20
mL), dried over Na,SO4 and concentrated in vacuo. The material crystallized upon standing

to afford 3.42 g (96%) of the desired product as off white needles. 'H NMR (DMSO-dq) 3



10

15

20

25

30

WO 2013/189865 PCT/EP2013/062463
-85-

ppm 8.42 (s, 1H), 7.65 (dd, J = 1.8, 1.3 Hz, 1H), 7.45 - 7.54 (m, 2H), 7.22 - 7.45 (m, 3H),
7.09 (dd, J=1.6, 0.9 Hz, 1H), 6.05 (q, J = 6.6 Hz, 1H), 1.66 (d, J = 6.6 Hz, 3H).

Step 7: 1-{4’-[3-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,4]triazol-4-yl|-biphenyl-4-yl}-
cyclopropanecarboxylic acid methyl ester

In a 250 round-bottomed flask, methyl 1-(4'-(3-amino-4H-1,2,4-triazol-4-yl)biphenyl-4-
yl)cyclopropanecarboxylate (115 mg, 344 umol) was combined with THF (6 ml) to give a
light brown suspension. 1M LiHMDS in THF (447 ul, 447 umol, Eq: 1.3) was added and
the brown solution was stirred at 25 °C under argon for 15 min. (R)-1-phenylethyl 1H-
imidazole-1-carboxylate (112 mg, 516 umol, Eq: 1.5) was added in 1 ml THF and the
reaction mixture was stirred for 15 min at 25 °C. The reaction was quenched with water and
diluted with 10% methanol in dichloromethane. Na,SO4 was added and the mixture was
filtered through Celite and the brown filtrate was concentrated in vacuo. The crude material
was purified by flash chromatography (silica gel, 24 g, 0% to 10% methanol in
dichloromethane) to afford 85 mg (51%) of the desired product as an off white solid.
(M+H)" = 483.1 (m/e). 'HNMR (DMSO-de) 3 ppm 10.01 (s, 1H), 8.87 (s, 1H), 7.76 - 7.93
(m, 2H), 7.58 - 7.75 (m, 2H), 7.38 - 7.57 (m, 4H), 7.12 - 7.38 (m, 5H), 5.62 (d, J = 6.8 Hz,
1H), 3.58 (s, 3H), 1.47 - 1.60 (m, 2H), 1.34 (d, J =5.6 Hz, 2H), 1.15 - 1.31 (m, 3H).

Step 8: 1-{4’-[3-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,4]triazol-4-yl]-biphenyl-4-
yl}-cyclopropanecarboxylic acid

In a 250 mL round-bottomed flask, 1-{4’-[3-((R)-1-phenyl-ethoxycarbonylamino)-
[1,2,4]triazol-4-yl]-biphenyl-4-yl} -cyclopropanecarboxylic acid methyl ester (110 mg, 228
umol) was combined with tetrahydrofuran (5 mL) and methanol (1 mL) to give a yellow
solution. 1M LiOH (2 mL, 2.00 mmol, Eq: 8.77) was added and the reaction was stirred at
25 °C for 17 hrs. The crude reaction mixture was concentrated in vacuo, acidified with 1M
HCl and diluted with EtOAc. The phases were separated and the organic layer was washed
with H,O (1 x 15 mL), saturated NaCl (1 x 15 mL), dried over Na,SO4 and concentrated in
vacuo. The crude material was purified by flash chromatography (silica gel, 12 g, 0% to
10% methanol in dichloromethane) to afford 86 mg (80%) of the desired product as a white
solid. (M+H)" =469.2 (m/e). '"HNMR (DMSO-ds) 3 ppm 12.39 (br. s., 1H), 10.01 (br. s.,
1H), 8.87 (br. s., 1H), 7.81 (d, J = 8.3 Hz, 2H), 7.65 (d, J = 8.3 Hz, 2H), 7.39 - 7.59 (m, 4H),
7.10 - 7.39 (m, 5H), 5.62 (d, J = 6.3 Hz, 1H), 1.45 - 1.54 (m, 2H), 1.40 (br. s., 1H), 1.09 -
1.37 (m, 4H).
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Examples 32 and 33
(R)-1-(4’-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-yl)biphenyl-
4-ylcyclobutanecarboxylic acid (Example 32)

om W, O N;ﬁ\
=0

aan

(R)-2-{4’-[4-Methyl-5-(-1-phenylethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-
yl}-pent-4-enoic acid (Example 33)

OH
0] N
W Wa s
/ HI\?)\
\FO

)

an

Step 1: 1-(4-Bromophenyl)cyclobutane carboxylic acid ethyl ester and 2-(4-
bromophenyl)-pent-4-enoic acid ethyl ester

To a solution of 2-(4-bromophenyl)acetic acid ethyl ester (5.98 g, 24.6 mmol) in DMF (60
mL) was cooled to 0 °C and then the solid sodium hydride (2.17 g, 54.4 mmol) was added in
five portions in a period of 10 minutes. During the addition, it was a vigorous reaction with
foaming and the reaction mixture was turned to yellow suspension. Additional 10 mL of
DMF was used to wash the sodium hydride. The resulting yellow suspension was stirred for
20 minutes and the neat 1,3-dibromopropane (5.46 g, 2.75 mL, 27.1 mmol) was added at this
temperature. After 5 minutes, the cooling bath was removed and the reaction mixture was
allowed to warm to room temperature. During this period, the reaction mixture was turned to
a colorless cloudy solution and it was stirred for 1 h. Then, the reaction mixture was poured
into a 0.1 N HCI and the organic compound was extracted into EA (2 x 100 mL). The
combined extracts were washed with water and brine solution and dried over anhydrous
MgSO0;. Filtration of the drying agent and concentration of the filtrate gave the crude white

suspension which was purified using an ISCO (120 g) column chromatography eluting with
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EA in hexanes (0-15%). Both compounds, 1-(4-bromophenyl)cyclobutane carboxylic acid
ethyl ester and 2-(4-bromophenyl)-pent-4-enoic acid ethyl ester, were isolated as a mixture.
Step 2: (R)-1-(4’-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-
yl)biphenyl-4-yl)cyclobutanecarboxylic acid ethyl ester and (R)-2-{4’-[4-methyl-5-(1-
phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl}-pent-4-enoic acid ethyl
ester

To a suspension of (R)-1-phenylethyl 4-methyl-1-(4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)-1H-1,2,3-triazol-5-ylcarbamate (1.34 g, 3 mmol), 1-(4-
bromophenyl)cyclobutane carboxylic acid ethyl ester and 2-(4-bromophenyl)-pent-4-enoic
acid ethyl ester (1.02 g, 3.6 mmol), palladium(II) acetate (135 mg, 0.6 mmol), 2-
dicyclohexylphosphino-2’,6’-dimethoxybiphenyl (493 mg, 1.2 mmol), and potassium
phosphate tribasic (1.91 g, 9.0 mmol) in a 100 mL RB flask were added toluene (18 mL) and
water (4.0 mL) at room temperature under nitrogen atmosphere. Then, the resulting light
brown suspension was heated to 105 °C and stirred for 3 h by which time TLC analysis
indicated the absence of starting material. Then, the black reaction mixture was cooled to
room temperature and diluted with water. The organic compound was extracted into EA (2 x
100 mL) and the combined extracts were washed with brine solution and dried over
anhydrous MgSO,. Filtration of the drying agent and concentration of the filtrate gave the
crude residue which was purified by using an ISCO (120 g) column chromatography eluting
with EA in hexanes (0-100%) to obtain (R)-1-(4’-(4-methyl-5-((1-
phenylethoxy)carbonylamino)-1/H-1,2,3-triazol-1-yl)biphenyl-4-yl)cyclobutanecarboxylic
acid ethyl ester and (R)-2- {4’-[4-methyl-5-(1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-
yl]-biphenyl-4-yl} -pent-4-enoic acid ethyl ester as a mixture. LC/MS calcd. for C31H3N4O4
(m/e) 524, obsd. 525.3 [M+H, ES'].

Step 3: ((R)-1-(4’-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-
yDbiphenyl-4-yl)cyclobutanecarboxylic acid and (R)-2-{4’-[4-methyl-5-(1-phenyl-
ethoxycarbonylamino)-[1,2,3]|triazol-1-yl]-biphenyl-4-yl}-pent-4-enoic acid

To a solution of a mixture of obtained (R)-1-(4’-(4-methyl-5-((1-
phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-yl)biphenyl-4-yl)cyclobutanecarboxylic
acid ethyl ester and (R)-2- {4’-[4-methyl-5-(1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-
yl]-biphenyl-4-yl} -pent-4-enoic acid ethyl ester (120 mg, 0.229 mmol) in THF (6.0 mL) and
EtOH (6.0 mL) was added an excess of 1 N sodium hydroxide (2.29 mL, 2.29 mmol)

solution in water at room temperature. The resulting light yellow solution was stirred for 2
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days at room temperature at which time TLC analysis indicated the absence of starting
material. Then, the solvent was removed under vacuum and the basic aqueous layer was
neutralized with 1 N HCL The resulting white cloudy solution was extracted with EA (2 x 50
mL) and the combined extracts were washed with brine solution. Dried and removed the
solvent to afford the crude mixture which was purified using DAICEL OI column (3 x 25 cm,

40% methanol and CO,, 70 mL/min and the peaks were collected at 220 nM. Peak 1 was

collected and the solvent was removed to obtain (R)-2-{4’-[4-methyl-5-(1-phenyl-
ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -pent-4-enoic acid (12 mg, 10.5%
yield, Example 33). "H NMR (CHLOROFORM-d) &: 7.29 - 7.61 (m, 8H), 7.19 (s, 6H), 5.44
- 5.83 (m, 2H), 4.92 - 5.14 (m, 2H), 3.67 (t, ] = 6.4 Hz, 1H), 2.81 (dt, J = 14.2, 7.2 Hz, 1H),
2.41 - 2.60 (m, 1H), 2.24 (s, 3H), 1.12 - 1.30 (m, 3H). And the peak 2 was collected and the
solvent was removed to obtain ((R)-1-(4’-(4-methyl-5-((1-phenylethoxy)carbonylamino)-1H-
1,2,3-triazol-1-yl)biphenyl-4-yl)cyclobutanecarboxylic acid (26 mg, 23% yield, Example 32).
'H NMR (CHLOROFORM-d) &: 7.29 - 7.55 (m, 8H), 7.19 (s, 6H), 5.69 (br. s., 1H), 2.78 -
291 (m, 2H), 2.45 - 2.59 (m, 2H), 2.24 (s, 3H), 1.99 - 2.11 (m, 1H), 1.87 (td, J = 10.0, 4.5 Hz,
1H), 1.10 - 1.35 (m, 3H). LC/MS calcd. for C20HxsN4O4 (m/e) 496, obsd. 497.3 [M+H, ES].

Example 34
(R)-2-(4-(4-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-
yDphenyl)cyclohexyl)acetic acid

OH

Step 1: 2-(4-Idocyclohexyl)-acetic acid ethyl ester

To a mixture of ethyl 2-(4-hydroxycyclohexyl)acetate (3 g, 16.1 mmol), iodine (6.13 g, 24.2
mmol), imidazole (1.64 g, 24.2 mmol), and triphenylphosphine (6.34 g, 24.2 mmol) was
added dichloromethane (100 mL) at room temperature under nitrogen atmosphere. The
resulting brown suspension was stirred for 15 h at which time TLC analysis indicated the

absence of starting material. Then, the solvent was removed under vacuum and most of the
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residue was dissolved in EA (~500 mL) and some of the residue was not dissolved which

was found to be PhsP=0 by IH NMR. The EA solution was washed two times with a

solution of water and methanol (3:1) to remove the remaining triphenylphosphineoxide and
then washed with brine solution. The organic layer was dried over anhydrous MgSQOy,
filtration, and concentration gave the crude residue which was purified using an ISCO (120 g)
column chromatography eluting with EA in hexanes (0-50%). The desired fractions were

combined and the solvent was removed under vacuum to obtain 2-(4-iodocyclohexyl)acetic

acid ethyl ester (3.39 g, 71.1% yield) as a viscous light yellow oil. IH NMR of this product
indicated that it contained ~30-40% of elimination side product (olefin) and it was not
eparable on TLC.

Step 2: 1-[4-(4-(2-Ethoxy-2-oxoethyl)cyclohexyl)phenyl)-5-methyl-1H-1,2,3-triazole--
carboxylic acid zert-butyl ester

In a 3-neck 50 mL RB flask, equipped with an additional funnel and a thermometer, was
charged with zinc dust, 99.9% (490 mg, 7.5 mmol) at room temperature under nitrogen
atmosphere. Then, the flask was purged with nitrogen under vacuum and THF (2 mL) was
added to cover the zinc dust. 1,2-Dibromoethane (60.6 mg, 27.8 uL, 0.322 mmol) was added
and the mixture was heated with heat gun until evolution of ethylene gas ceased. Then, the
suspension was cooled to room temperature and chlorotrimethylsilane (35.0 mg, 40.8 uL,
0.322 mmol) was added and the mixture was stirred for 15 min at room temperature. Then, a
solution of 2-(4-iodocyclohexyl)acetic acid ethyl ester (740 mg, 2.5 mmol) in THF (2 mL
and 1 mL for washing) was added drop-wise for 5 minutes. After addition, the reaction
mixture was heated to ~60 °C with oil bath and stirred for 3 h by which time TLC analysis of
the hydrolyzed reaction mixture indicated the absence of starting material. Then, the heating
was stopped and the excess zinc dust was allowed to settle (15 h) to give a top layer as a
colorless solution.

In another 2-neck 25 mL RB flask, palladium(II) acetate (24.9 mg, 0.111 mmol) and 2-
dicyclohexylphosphino-2’,6’-dimethoxybiphenyl (91.0 mg, 0.222 mmol) were charged and
the flask was purged with nitrogen gas. Then, THF (1 mL) was added and the resulting light
brown suspension was stirred for 5 min before the addition of a solution of 1-(4-
bromophenyl)-4-methyl-1H-1,2,3-triazole-5-carboxylic acid fert-butyl ester (150 mg, 0.444
mmol) in THF (3 mL) at room temperature under nitrogen atmosphere. Then, the above
prepared colorless zinc solution was added to this mixture. After the addition, it turned to a

dark brown solution which was then heated to 60 °C and stirred for 8 h at which time TLC
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analysis of the hydrolyzed reaction mixture indicated the absence of starting material. Then,
it was cooled to room temperature and diluted with saturated ammonium chloride solution
and EA. The two layers were separated and the aqueous layer was extracted with EA. The
combined organic extracts were washed with brine solution and dried over anhydrous
MgSO;. Filtration of the drying agent and concentration of the filtrate gave the crude light
yellow residue which was purified using an ISCO (80 g) column eluting with EA in hexanes
(0-60%). The desired fractions were combined and the solvent was removed under vacuum
to obtain 1-[4-(4-(2-cthoxy-2-oxoethyl)cyclohexyl)phenyl)-5-methyl-1H-1,2,3-triazole--
carboxylic acid tert-butyl ester (55 mg, 29% yield) as a light brown oil. LC/MS calcd. for
C24H33N30, (m/e) 427, obsd. 428.1 [M+H, ES'].

Step 3: 1-[4-(4-(2-Ethoxy-2-oxoethyl)cyclohexyl)phenyl)-5-methyl-1H-1,2,3-triazole--
carboxylic acid

To a light yellow solution of 1-(4-(4-(2-ethoxy-2-oxoethyl)cyclohexyl)phenyl)-4-methyl-1H-
1,2,3-triazole-5-carboxylic acid tert-butyl ester (96 mg, 0.225 mmol) in dichloromethane (5
mL) was added an excess of TFA (2.56 g, 1.73 mL, 22.5 mmol) at room temperature under
nitrogen atmosphere. The resulting light yellow solution was stirred for 20 h at which time
TLC analysis indicated the absence of starting material. Then, the solvent was removed
under vacuum and the residue was azeotrophed with toluene. The residue was dried under
high vacuum to obtain 1-[4-(4-(2-ethoxy-2-oxocthyl)cyclohexyl)phenyl)-5-methyl-1H-1,2,3-
triazole--carboxylic acid (85 mg, 97% yield) as a light brown solid. LC/MS calcd. for
C20H25N:04 (m/e) 371, obsd. 372.1 [M+H, ES'].

Step 4: (R)-2-(4-(4-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-
yl)phenyl)cyclohexyl)acetic acid ethyl ester

To a light brown solution with few solids of 1-(4-(4-(2-ethoxy-2-
oxoethyl)cyclohexyl)phenyl)-4-methyl-1H-1,2,3-triazole-5-carboxylic acid (85 mg, 0.229
mmol) in toluene (5 mL) was added triethylamine (46.3 mg, 63.8 uL, 0.458 mmol) at room
temperature. To the resulting solution were added diphenylphosphoryl azide (69.3 mg, 54.2
uL, 0.252 mmol) followed by (R)-1-phenylethanol (30.8 mg, 30.4 uL, 0.252 mmol) at room
temperature. The resulting solution was heated with oil bath to 81 °C and stirred for 1 h at
which time TLC analysis indicated the presence of a new spot. Then, the reaction mixture
was cooled to room temperature and the solvent was removed under vacuum. The crude
residue (~450 mg) was suspended in dichloromethane and filtered. The filtrate was loaded

onto an ISCO (40 g) column chromatography eluting with EA in hexanes (0-100%). The
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desired fractions were combined and the solvent was removed under vacuum to obtain (R)-2-
(4-(4-(4-methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-
yl)phenyl)cyclohexyl)acetic acid ethyl ester (50 mg, 45% yield) as a white solid. LC/MS
caled. for CogH34N4O4 (m/e) 490, obsd. 491.3 [M+H, ES'].

Step 5: (R)-2-(4-(4-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-
yl)phenyl)cyclohexyl)acetic acid

To a colorless solution of (R)-2-(4-(4-(4-methyl-5-((1-phenylethoxy)carbonylamino)-1H-
1,2,3-triazol-1-yl)phenyl)cyclohexyl)acetic acid ethyl ester (46 mg, 0.94 mmol) in THF (5
mL) and EtOH (5 mL) was added an excess of 1 M solution of sodium hydroxide (2.81 mL,
2.81 mmol) in water. The resulting colorless solution was stirred for 15 h at room
temperature at which time LC/MS and TLC analysis indicated the absence of starting
material. Then, the solvent was removed under vacuum and the basic aqueous layer was
neutralized with 1 N HCL The resulting white solids were collected by filtration and washed
with water and hexanes. After air drying, (R)-2-(4-(4-(4-methyl-5-((1-
phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-yl)phenyl)cyclohexyl)acetic acid (35 mg,
80.7% yield) was isolated as a white solid. '"H NMR (DMSO-de) 3: 12.05 (s, 1H), 9.15 - 9.74
(m, 1H), 6.97 - 7.64 (m, 9H), 5.70 (br. s., 1H), 2.54 - 2.72 (m, 1H), 2.07 - 2.26 (m, 5H), 1.62
-1.91 (m, 5H), 1.36 - 1.59 (m, 4H), 1.04 - 1.32 (m, 3H). LC/MS calcd. for C,6H30N4O4 (m/e)
462, obsd. 463.3 [M+H, ES'].

Example 35
{3-[4'-(1-Methanesulfonylaminocarbonyl-cyclopropyl)-biphenyl-4-yl|-5-methyl-3H-
[1,2,3]triazol-4-yl}-carbamic acid (R)-1-(3-trifluoromethyl-phenyl)-ethyl ester

OO
N e
¢ % N

/"0 %O

Step 1: N-[1-(4-Bromo-phenyl)-cyclopropanecarbonyl]-methanesulfonamide
In a 100 mL round-bottomed flask, 1-(4-bromo-phenyl)-cyclopropanecarboxylic acid (4 g,
16.6 mmol) was combined with DCM (15 mL) and 3 drops of DMF to give a white

suspension. To this was added drop wise a clear solution of oxalyl chloride (6.96 g, 4.8 mL,



10

15

20

25

30

WO 2013/189865 PCT/EP2013/062463
-92-

54.8 mmol) dissolved in DCM (6 mL). After 10 min, the mixture became clear and the
reaction was stirred at room temperature for 2 hr. The reaction was concentrated, dried from
toluene and hexanes, and stored in a freezer overnight. In a 200 mL round-bottomed flask,
NaH (60% mineral dispersion, 876 mg, 36.5 mmol) was washed with hexanes and the
resulting solid was diluted with DMF (6 mL) to give a white suspension. The suspension
was cooled in an ice bath and methanesulfonamide (3.16 g, 33.2 mmol) dissolved in DMF (6
mL) was added drop wise under nitrogen. After addition (5 min) the ice bath was removed
and the reaction was warmed to room temperature overnight. The reaction was cooled in an
ice bath, the acid chloride previous prepared and dissolved in DMF (6 mL) was added drop
wise, and the reaction was warmed to room temperature overnight. The reaction was diluted
with 0.2 N HCI (200 mL) and extracted with EtOAc (2 x 100 mL). The organic layers were
washed with brine, combined, dried, over MgSOs, and concentrated. The crude material was
dissolved in minimal DCM and purified by flash chromatography (silica gel, 0% to 60%
EtOAc in hexanes, 0.5 % AcOH). The appropriate fractions were combined, concentrated,
and dried from DCM/hexanes yielding N-[1-(4-bromo-phenyl)-cyclopropanecarbonyl]-
methanesulfonamide (2.74 g, 51.9 % yield), as a white solid. LC/MS calcd. for
C11H12BrNOsS (m/e) 317/319, obsd. 318/320 (M+H, ES").

Step 2: N-{1-[4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
cyclopropanecarbonyl}-methanesulfonamide

In a 350 mL reaction vial containing N-[ 1-(4-bromo-phenyl)-cyclopropanecarbonyl]-
methanesulfonamide (2.71 g, 8.52 mmol) was added bis-pinacolatodiboron (3.24 g, 12.8
mmol) and potassium acetate (2.51 g, 25.6 mmol, Eq: 3) and 1,4 dioxane (63.8 mL) to give a
white suspension. The mixture was purged with nitrogen for 20 min and then
PdCL(dppf)CH,Cl, (701 mg, 859 umol) was added. The vial was sealed and heated in an oil
bath at 80 °C for 16 hr. The reaction was diluted with EtOAc (150 mL), filtered, rinsed with
0.2 M HC1 (200 mL) and EtOAc (50 mL). The combined filtrate was mixed vigorously,
filtered, and separated. The aqueous layer was extracted once with EtOAc (150 mL). The
organic layers were washed with brine, combined, dried over MgSQOy, filtered, concentrated,
and dried from DCM/hexanes as a brown solid (4 g). The crude material was supported on
Celite and purified by flash chromatography (silica gel, 0 to 60 % EtOAc in hexanes, 0.5 %
AcOH). The appropriate fractions were combined, concentrated, and dried from

DCM/Hexanes, yielding N-{1-[4-(4,4,5,5-tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenyl]-
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cyclopropanecarbonyl }-methanesulfonamide (2.75 g, 88.4 % yield), as a white solid. LC/MS
calcd. for C;7H,4BNOsS (m/e) 365, obsd. 366 (M+H, ES").

Step 3: {3-[4'-(1-Methanesulfonylaminocarbonyl-cyclopropyl)-biphenyl-4-yl]-5-methyl-
3H-[1,2,3]triazol-4-yl}-carbamic acid (R)-1-(3-trifluoromethyl-phenyl)-ethyl ester

Ina 8 mL vial, [3-(4-bromo-phenyl)-5-methyl-3H-[1,2,3]triazol-4-yl]-carbamic acid (R)-1-
(3-trifluoromethyl-phenyl)-ethyl ester (47 mg, 100 umol), N-{1-[4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl]-cyclopropanecarbonyl } -methanesulfonamide (40.2 mg,
110 umol), DPPF (8.33 mg, 15.0 umol) and PdCL,(dppf)CH,Cl, (12.3 mg, 15.0 umol) were
combined with DMF (1 mL) (previous purged with nitrogen for 20 min) to give a light
brown / red solution. To this was added 2N Na,COs (200 uL, 401 umol) (previous purged
with nitrogen for 20 min) and a precipitate formed. The resulting red mixture was purged
with nitrogen for 1 min. The vial was sealed, placed in a dry block, and heated at 80°C for 2
hr. The reaction was diluted with EtOAc (50 mL) and 0.1 N HCI (50 mL), mixed, filtered,
and separated. The aqueous layer was extracted with EtOAc (50 mL). The organic layers
were washed with brine, combined, dried over MgSQy, filtered, concentrated, and dried from
DCM / hexanes as a yellow film (120 mg). The crude material was supported on Celite and
purified by flash chromatography (silica gel, 0% to 60% EtOAc in hexanes, 0.5 % AcOH).
Appropriate fractions were combined, concentrated, dried from DCM / hexanes and DCM
yielding {3-[4'-(1-methanesulfonylaminocarbonyl-cyclopropyl)-biphenyl-4-yl]-5-methyl-3H-
[1,2,3]triazol-4-yl}-carbamic acid (R)-1-(3-trifluoromethyl-phenyl)-ethyl ester (32 mg, 50.9
% yield) as a light yellow solid. LC/MS caled. for C3H,5F3NsOsS (m/e) 627, obsd. 628
(M+H, ES"). 'H NMR (DMSO-dg) 3: 11.23 (br. s., 1H), 9.80 (br. s., 1H), 7.85 (d, J = 6.5 Hz,
2H), 7.49 - 7.77 (m, 8H), 7.45 (d, J = 8.3 Hz, 2H), 5.68 - 5.95 (m, 1H), 3.23 (s, 3H), 2.17 (br.
s., 3H), 1.44 - 1.64 (m, 4H), 1.23 (br. s., 3H).

Example 36
Calcium Flux Assay using Fluorometric Imaging Plate Reader (FLIPR)
Cell Culture Conditions: The ChemiScreen Calcium-optimized stable cell line containing the
human recombinant LPA1 Lysophospholipid receptor was purchased from Chemicon
International, Inc./Millipore. The cells were cultured in DMEM-high glucose supplemented
with 10% fetal bovine serum, 2mM glutamine, 100U/mL penicillin/100pg/mL streptomycin,
1X non-essential amino acids, 10mM HEPES and 0.25mg/mL Geneticin. Cells were

harvested with trypsin-EDTA and counted using ViaCount reagent. The cell suspension
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volume was adjusted to 2.0 x 10° cells/mL with complete growth media. Aliquots of 50 uL
were dispensed into 384 well black/clear tissue culture treated plates (BD) and the
microplates were placed in a 37°C incubator overnight. The following day plates were used
in the assay.

Dye Loading and Assay: Loading Buffer (FLIPR Calcium-4, Molecular Devices) was
prepared by dissolving the contents of one bottle into 100 mL Hank’s Balanced Salt Solution
containing 20 mM HEPES and 2.5 mM probenecid. Plates were loaded onto Biotek plate
washer and growth media was removed and replaced with 20 pL of Hank’s Balanced Salt
Solution containing 20 mM HEPES and 2.5 mM probenecid, followed by 25 uL of Loading
Buffer. The plates were then incubated for 30 minutes at 37°C.

During the incubation, test compounds were prepared by adding 90 uL. of HBSS/20 mM
HEPES/0.1% BSA buffer to 2 uL of serially diluted compounds. To prepare serial dilutions,
10 mM stocks of compounds were prepared in 100% DMSO. The compound dilution plate
was set up as follows: well # 1 received 29 pL of stock compound and 31 uL. DMSO; wells
2-10 received 40 uL of DMSO; mixed and transferred 20 uL of solution from well #1 into
well #2; continued with 1:3 serial dilutions out 10 steps; transferred 2 uL of diluted
compound into duplicate wells of 384 well “assay plate” and then added the 90 uL of buffer.
After incubation, both the cell and “assay” plates were brought to the FLIPR and 20 uL of
the diluted compounds were transferred to the cell plates by the FLIPR. Compound addition
was monitored by FLIPR to detect any agonist activity of the compounds. Plates were then
incubated for 30 minutes at room temperature protected from light. After the incubation,
plates were returned to the FLIPR and 20 puL of 4.5X concentrated agonist was added to the
cell plates. During the assay, fluorescence readings were taken simultaneously from all 384
wells of the cell plate every 1.5 seconds. Five readings were taken to establish a stable
baseline, then 20 uL of sample was rapidly (30 uL /sec) and simultaneously added to each
well of the cell plate. The fluorescence was continuously monitored before, during and after
sample addition for a total elapsed time of 100 seconds. Responses (increase in peak
fluorescence) in each well following agonist addition was determined. The initial
fluorescence reading from each well, prior to ligand stimulation, was used as zero baseline
value for the data from that well. The responses were expressed as % inhibition of the buffer
control. The I1Cs( value, defined as the concentration of a compound required for 50%
inhibition of the buffer control, was calculated by fitting the percent inhibition data for 10

concentrations to a sigmoidal dose-response (4 parameter logistic) model using Genedata
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Table 1

PCT/EP2013/062463

LPA1 and LPA3 antagonist activities

Example LPAL1 ICso(uM) or LPA3 ICso(uM) or
# (inhibition% @uM) (inhibition% @uM)
1 0.025 >30
2 >30 (40% @ 30) >30
3 >30 >30
4 >30 >30
5 0.035 >30
6 0.112 25.9 (55.2% @ 30)
7 0.174 6.86
8 >30 >30
9 0.217 >30
10 0.398 >30
11 >30 >30
12 0.134 >30
13 0.161 >30
14 0.985 >30
15 0.022 (46.3% @ 30)
16 0.245 >30

0

17 0.043 21.73 (3603)‘74@
18 1.228 (3709).8% @ 30

19 0.412 4.82

20 2123 (350%'3% @ 14.3 (72.5% @ 30)
21 0.036 >30 (22% @ 30)
22 >30 >30

3 0.796 (3800).9% @ 30

24 >30 >30

25 >30 >30
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26 >30 >30
27 >30 >30
28 >30 >30
29 0.023 >30
30 0.033 >30
31 >30 (11% @ 30) >30
32 0.174 >30
33 0.088 >30
34 9.478 >30
35 4.534 5.736

It is to be understood that the invention is not limited to the particular embodiments of the
invention described above, as variations of the particular embodiments may be made and still

fall within the scope of the appended claims.
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Claims

1. A compound of formula (I):

HN %2
A
NN
R

R; is lower alkyl or indanyl, said lower alkyl being unsubstituted or substituted with cyclo-

5 wherein:

alkyl, unsubstituted phenyl or phenyl substituted with halogen or —CF3;
R; is hydrogen or lower alkyl;
R; is hydrogen, fluorine or -OCH3;

10 X 1s cycloalkyl acetic acid or
R4
R '
R4 is hydrogen or halogen;
Rs is hydrogen, cyano, tetrazole-cyclopropyl, methanesulfonylaminocarbonyl-cyclopropyl or
OH
O
Rs R7.
15 Rs and Ry are, independently of each other, hydrogen or lower alkyl; or

Re and R7, together with the carbon to which they are attached, form a cycloalkyl group,

or a pharmaceutically acceptable salt thereof.

2. A compound of general formula (1), (Ia), (Ib) or (I¢):

R R R
O/ 1 O, 1 /R,] O/ 1

)§o O
)\'/NH !
X Q Q o o
Ry

20
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(I (Ia) (Ib) (Ic)

wherein:

R; is lower alkyl or indanyl, said lower alkyl being unsubstituted or substituted with cycloalkyl,
unsubstituted phenyl or phenyl substituted with halogen or —CFs;

R; is hydrogen or lower alkyl;

R; is hydrogen, fluorine or -OCH3;

X is cycloalkyl acetic acid or

R4
R '
R4 1s hydrogen or halogen;
Rs is hydrogen, cyano, tetrazole-cyclopropyl, methanesulfonylaminocarbonyl-cyclopropyl or
OH
O
Rs Ry,

Re and R; are, independently of each other, hydrogen or lower alkyl; or
Rs and R7, together with the carbon to which they are attached, form a cycloalkyl group,

or a pharmaceutically acceptable salt thereof.

3. A compound of formula (1), (Ia), (Ib) or (I¢):

O,R1 O’R1 R O/R1
»o ) 1 0
HN Y R, )to HN
)\(Rz )\rRz NH
> = ~ <N
X N, N X N, X N,
O O O .
Ry X , R, ’ Ry
11 (Ta) (Ib) (Ic)

wherein:

R; is lower alkyl or indanyl, said lower alkyl being unsubstituted or substituted with cyclo-
alkyl, unsubstituted phenyl or phenyl substituted with halogen or —CF3;

R; is hydrogen or lower alkyl;

R3 is hydrogen, fluorine or -OCH3;

X is cycloalkyl acetic acid or
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R4
R '
R4 is hydrogen or halogen;
Rs is hydrogen, cyano, tetrazole-cyclopropyl, methanesulfonylaminocarbonyl-cyclopropyl or
OH
O
Rs R7.

2

Re and Ry are, independently of each other, hydrogen, lower alkyl or lower alkenyl; or
Rs and R7, together with the carbon to which they are attached, form a cycloalkyl group,

or a pharmaceutically acceptable salt thereof.

4. The compound according to any of claims 1 to 3, wherein R; is unsubstituted lower alkyl.

5. The compound according to any of claims 1 to 4, wherein R; is dimethylpropyl, butyl or

isopropyl.

6. The compound according to any of claims 1 to 3, wherein R; is lower alkyl substituted with

cycloalkyl, unsubstituted phenyl or phenyl substituted with halogen or —CFs.

7. The compound according to claim 6, wherein R; is -CH(CH3)-phenyl, -CH(CH3)-

fluorophenyl, -CH(CHjs)-trifluoromethylphenyl, ethyl-cyclopropyl or ethyl-cyclobutyl.

8. The compound according to any of claims 1 to 7, wherein R, is lower alkyl.

9. The compound according to any of claims 1 to 8, wherein R; is methyl.

10. The compound according to any of claims 1 to 9, wherein R3 is hydrogen.

11. The compound according to any of claims 1 to 10, wherein X is cyclohexyl acetic acid.
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The compound according to any of claims 1 to 10, wherein X is

The compound according to claim 12, wherein Ry is hydrogen or fluorine.

The compound according to claim 12, wherein Rs is hydrogen, cyano, tetrazole-cyclopropyl

or methanesulfonylaminocarbonyl-cyclopropyl.

The compound according to claim 12, wherein Rs is
OH

The compound according to claim 12, wherein Rg and R7 are, independently of each other,

hydrogen or methyl.

The compound according to claim 12, wherein Rg and Ry, together with the carbon to which

they are attached, form a cyclopropyl group.

The compound according to claim 1 wherein R; is lower alkyl or indanyl, said lower alkyl
being unsubstituted or substituted with cycloalkyl or unsubstituted phenyl; R, is hydrogen or
lower alkyl; R is hydrogen, fluorine or -OCH3; X is cycloalkyl acetic acid or

; wherein R4 is hydrogen or halogen and Rs is hydrogen, cyano, tetrazole-

OH
O

. R R .
cyclopropyl, methanesulfonylaminocarbonyl-cyclopropyl or — © ”; wherein Rg and R;
are, independently of each other, hydrogen or lower alkyl; or Rs and R7, together with the
carbon to which they are attached, form a cycloalkyl group, or a pharmaceutically acceptable

salt thereof.
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19. The compound according to 1 wherein R; is lower alkyl being substituted with unsubstituted

phenyl; R, is hydrogen or lower alkyl; Rs is hydrogen, fluorine or —-OCHs; X is cycloalkyl

R4
R '
acetic acid or ; wherein R4 is hydrogen or halogen and Rs is hydrogen, cyano,
OH
O
: R 7 .
5 tetrazole-cyclopropyl, methanesulfonylaminocarbonyl-cyclopropyl or ; wherein

Res and Ry are, independently of each other, hydrogen or lower alkyl; or Rg and R7, together
with the carbon to which they are attached, form a cycloalkyl group, or a pharmaceutically

acceptable salt thereof.

10 20. The compound according to claim 1 wherein R; is lower alkyl or indanyl, said lower alkyl
being unsubstituted or substituted with cycloalkyl, unsubstituted phenyl or phenyl substituted
with halogen or —CF3; R; is ethyl; Rs is hydrogen, fluorine or -OCH3; X is cycloalkyl acetic

acid or ; wherein Ry is hydrogen or halogen and Rs is hydrogen, cyano,

OH
O

R .
6 7. wherein

tetrazole-cyclopropyl, methanesulfonylaminocarbonyl-cyclopropyl or
15 Re and R are, independently of each other, hydrogen or lower alkyl; or Rs and R7, together
with the carbon to which they are attached, form a cycloalkyl group, or a pharmaceutically

acceptable salt thereof.

21. The compound according to claim 1 wherein R; is lower alkyl or indanyl, said lower alkyl
20 being unsubstituted or substituted with cycloalkyl, unsubstituted phenyl or phenyl substituted
with halogen or —CF3; R, is hydrogen or lower alkyl; Rs is hydrogen, fluorine or -OCH3; X
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is cycloalkyl acetic acid or ; wherein R4 is hydrogen or halogen and Rs is

OH
O

R ) . .
6 7. wherein Rg and R, to gether with the carbon to which they are attached, form a

cycloalkyl group, or a pharmaceutically acceptable salt thereof.

5 22. The compound according to claim 1 wherein R; is lower alkyl being substituted with
unsubstituted phenyl; R, is hydrogen or lower alkyl; Rs is hydrogen, fluorine or -OCH3; X is
R4

Rs '
cycloalkyl acetic acid or ; wherein R4 is hydrogen or halogen and Rs is

OH
O

R ) ) .
6 7 . wherein Rg and R, to gether with the carbon to which they are attached, form a

cycloalkyl group, or a pharmaceutically acceptable salt thereof.

10
23. The compound according to claim 1 wherein R; is lower alkyl or indanyl, said lower alkyl
being unsubstituted or substituted with cycloalkyl, unsubstituted phenyl or phenyl substituted
with halogen or —CF3; R, is hydrogen or lower alkyl; Rs is hydrogen, fluorine or -OCH3; X
R4
R, :
is cycloalkyl acetic acid or ; wherein R4 is hydrogen or halogen and Rs is
15 methanesulfonylaminocarbonyl-cyclopropyl, or a pharmaceutically acceptable salt thereof.

24. The compound of formula (Ia) according to claims 2 or 3 wherein R; is lower alkyl being

substituted with unsubstituted phenyl; R, is lower alkyl; X is ; wherein Ry 1s
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OH
Re R, )
; R¢ and R are hydrogen or R¢ and R, together with the

hydrogen and Rs is
carbon to which they are attached, form a cycloalkyl group, or a pharmaceutically acceptable

salt thereof.

5 25. The compound of formula (Ib) according to claims 2 or 3 wherein R; is lower alkyl being

substituted with unsubstituted phenyl; R, is lower alkyl; R; is hydrogen; X is
OH
; wherein R¢ and Ry are hydrogen or R¢ and R,

wherein R4 is hydrogen and Rs 18
together with the carbon to which they are attached, form a cycloalkyl group, or a

pharmaceutically acceptable salt thereof.

10
26. The compound of formula (Ic) according to claims 2 or 3 wherein R; is lower alkyl being
R4
R ’
substituted with unsubstituted phenyl; Rs is hydrogen; X is ; wherein Ry 1s
OH
Oéﬁ
. R R, . : .
hydrogen and Rs is ; wherein Rg and R, together with the carbon to which they
are attached, form a cycloalkyl group, or a pharmaceutically acceptable salt thereof.
15

27. The compound according to claim 1, wherein said compound is:
1-{4'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid;
{4'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -

20 acetic acid;
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1-{4'-[5-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-[ 1,2,3]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid;

{4'-[5-Methyl-4-((R)-1-phenyl-ethoxycarbonylamino)-[ 1,2,3]triazol-1-yl]-biphenyl-4-yl} -
acetic acid;

1-(4'-{5-[(R)-1-(2-Fluoro-phenyl)-ethoxycarbonylamino]-4-methyl-[ 1,2,3]triazol-1-yl}-
biphenyl-4-yl)-cyclopropanecarboxylic acid;
1-(4'-{4-Methyl-5-[(R)-1-(2-trifluoromethyl-phenyl)-ethoxycarbonylamino]-[ 1,2,3]triazol-1-
yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid;
1-(4'-{4-Methyl-5-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-[1,2,3]triazol-1-
yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid;
1-{4'-[5-((R)-Indan-1-yloxycarbonylamino)-4-methyl-[1,2,3 ]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid;
1-{4"-[5-((R)-1,2-Dimethyl-propoxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl]-biphenyl-
4-yl}-cyclopropanecarboxylic acid;
1-{4'-[5-((R)-sec-Butoxycarbonylamino)-4-methyl-[1,2,3]triazol-1-yl]-biphenyl-4-yl}-
cyclopropanecarboxylic acid;

1-[4'-(5-iso-Propoxycarbonylamino-4-methyl-[ 1,2,3]triazol-1-yl)-biphenyl-4-yl]-
cyclopropanecarboxylic acid;

1-{4'-[5-(1-Cyclopropyl-ethoxycarbonylamino)-4-methyl-[ 1,2,3 ]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid;
1-{4'-[5-(1-Cyclobutyl-ethoxycarbonylamino)-4-methyl-[1,2,3 ]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid;

1-[4'-(5-tert-Butoxycarbonylamino-4-methyl-[ 1,2,3]triazol-1-yl)-biphenyl-4-yl]-
cyclopropanecarboxylic acid;
1-{3-Fluoro-4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[ 1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid;
1-{3’-Methoxy-4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-cyclopropanecarboxylic acid;
1-{4'-[4-Ethyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[ 1,2,3 ]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid;

{4'-[4-Ethyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[ 1,2,3]triazol-1-yl]-biphenyl-4-yl} -

acetic acid;



10

15

20

25

30

WO 2013/189865 PCT/EP2013/062463

-105-

1-(4'-{4-Ethyl-5-[(R)-1-(3-trifluoromethyl-phenyl)-ethoxycarbonylamino]-[ 1,2,3 triazol-1-
yl}-biphenyl-4-yl)-cyclopropanecarboxylic acid;
{4'-[4-Ethyl-5-((R)-1-(3-trifluoromethyl-phenyl-ethoxycarbonylamino)-[ 1,2,3]triazol-1-yl]-
biphenyl-4-yl}-acetic acid;
1-{4'-[5-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl}-
cyclopropanecarboxylic acid;
{4'-[5-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -acetic acid;
2-Methyl-2- {4'-[4-methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-
biphenyl-4-yl}-propionic acid;
(R)-1-(4’-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-yl)biphenyl-3-
yl)cyclopropanecarboxylic acid,;
1-{3'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -
cyclopropanecarboxylic acid;
{3'-[4-Methyl-5-((R)-1-phenyl-ethoxycarbonylamino)-[1,2,3]triazol-1-yl]-biphenyl-4-yl} -
acetic acid;

(3-Biphenyl-4-yl-5-methyl-3H-[1,2,3 triazol-4-yl)-carbamic acid (R)-1-phenyl-ethyl ester;
[3-(4'-Cyano-biphenyl-4-yl)-5-methyl-3H-[ 1,2,3]triazol-4-yl]-carbamic acid (R)-1-phenyl-
ethyl ester;
(R)-1-Phenyl-ethyl-1-(4’-(1-(1H-tetrazol-5-yl)cyclopropyl)biphenyl-4-yl)-4-methyl-1H-
1,2,3-triazol-5-ylcarbamate;
{3-[4'-(1-Methanesulfonylaminocarbonyl-cyclopropyl)-biphenyl-4-yl]-5-methyl-3H-
[1,2,3]triazol-4-yl}-carbamic acid (R)-1-phenyl-ethyl ester;
1-{4’-[3-((R)-1-Phenyl-ethoxycarbonylamino)-[1,2,4]triazol-4-yl]-biphenyl-4-yl } -
cyclopropanecarboxylic acid;
(R)-1-(4’-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-1H-1,2,3-triazol-1-yl)biphenyl-4-
yl)cyclobutanecarboxylic acid;

(R)-2-{4’-[4-Methyl-5-(-1-phenylethoxycarbonylamino)-[ 1,2,3 ]triazol-1-yl]-biphenyl-4-yl} -
pent-4-enoic acid;
(R)-2-(4-(4-(4-Methyl-5-((1-phenylethoxy)carbonylamino)-14-1,2,3-triazol-1-
yl)phenyl)cyclohexyl)acetic acid; or
{3-[4'-(1-Methanesulfonylaminocarbonyl-cyclopropyl)-biphenyl-4-yl]-5-methyl-3H-
[1,2,3]triazol-4-yl}-carbamic acid (R)-1-(3-trifluoromethyl-phenyl)-ethyl ester.



10

15

20

28.

29.

30.

31.

32.

33.

34.

WO 2013/189865 PCT/EP2013/062463

-106-

A compound according to any one of claims 1 to 27 for use as a therapeutically active

substance.

A pharmaceutical composition, comprising a therapeutically effective amount of a compound

in accordance with any one of claims 1 to 27 and a therapeutically inert carrier.

The use of a compound according to any one of claims 1 to 27 for the treatment or

prophylaxis of pulmonary fibrosis.

The use of a compound according to any one of claims 1 to 27 for the preparation of a

medicament for the treatment or prophylaxis of pulmonary fibrosis.

A compound according to any one of claims 1 to 27 for the treatment or prophylaxis of

pulmonary fibrosis.
A method for the treatment or prophylaxis of pulmonary fibrosis, which method comprises
the step of administering an effective amount of a compound as defined in any one of claims

1 to 27 to a patient in need thereof.

The invention as hereinbefore described.
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[ BEATE) (W1 C18 & 0B CL6 & 0) BAEAIR (C18 & 18(C20 © 4) Bk, 7E4EW
PR, LPA T R R o i i Bk i 2 P B Rg AT A2 . DTk T LPA 5 R I8 60, 15 345 1
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[0003]  Z/DAF/NFh LPA 524 iR 5] (LPARL-6) . LPA 155 1£ 5 XK 22 A 3] 1) 40 g 2K 704 it
o0 0 TR P 2 A 2w 1, AT DA B0 W AR K 40 B G B AN M B R4l M4 . LPA %45
(G B 5 2 M AR G, B R EE , IR R DL IR T 44k PRI, 5T
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A2 R 55 R AR S AT 4L 520 (Nature Medicine 2008, 14,45-54) o [, F53% LPAL
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Y
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[0026] Ry A& FIE. PUME - IRNSE FRAIE R LR ES - MR al
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10



N 104395299 A o P 3/68 T

.
[0032]
R R, R, R
0 O
ol o
2
X N }\f X N
N* NzN N«N =N
Ry , X , R,
(D (Ia) (Ib) (Ic)
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[0045]  7EAS % BH () 7 53 AR SOt 77 22 70, P (AL 1R — Py o BRI il 41 4 AL 19 7 3%,
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Ao AAATE [ E— 0 (RS20 2 IR I VBR T 256 IR G BR C2E PR P B UK A 266 L < W
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Hi 75 ) R AL
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[0054]  GASSC st IS, R “Be e BRkedt -0- JF H Wl Biakiit -Co0-. &t
S AU B A e S SR IR A RIEmT DA, 491 4, — A AN BE SR AR, N B 3 B il A R
AN A — A2 BUAR
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TR TR IR« LIGTETR R LR IR & SR R PH IR \ A 2 R T R R SRR R 1R
F2 CHATR TR TR IR S R IR R PRIR « TR KGR A IR R MR I TR B IR R 3
B2 BRI A0 TR B N TR R S o R L 2 IR Bh IR SRR IR R FH IR
PRI PR . 25 ARG B dE s jE (aneh Bl ) Vi E (g Bk ) ARk,
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[0058]  fEA I W T R SE T #4250 B A R I AT — Rk S ) s A B IR AT 40
G2 A B 25 R 48l AN AT 0 )R AT TR R 2 R D VA B R A B
Mg 2. PRI LA B A G2 O (Ban, ) & T E S Calan, LA P ik
WEE T ) a Bl (i, Bk el ) & i (o, ki gsfL) sadd o (4
ﬁﬂ WS, I H LB ARBTG5 R RSS2, 42 DTS
S0 77 LR — BT [ 25050 B B DA B — SR SR T AT o WRIT A e T LLCL S SR iR SR
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LA N ZE 2
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T 2 A A ek ol TG TR B T TR A« H oty P TS IR 5 L =LA At I T 0ok H i A
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13



N 104395299 A o P 6/68 Tt

R4

R5’®(

[0069]  FEAA IR o — A9ty 5, Fri 230 (D) Bt &4, b Ry RS 8.
[0070]  FEA KA Iy — NSty S b prag 2 (D WAL &9, Forb Ry 2 U2
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[o089] 1-(4" -{5-[(R)-1-(2- G - K& )- SR LI I 1-4- FE -[1,2,3] =

M —1— F ) - BEEE —4- ) - NS IR 5

[0090] 1-(4" —{4- % -5-[(R)-1-(2- =PI - KK ) - LHEFEREEEZE 1-[1,2,3]

=M -1 R - B —4- 3 ) - IR TR

[0091]  1-(4" —{4- PI -5-[(R)-1-(3— =HPHE - I ) - LEIIILE A 1-[1, 2, 3]

=M1 3 ) - R 43R ) - AR TR

it

16



N 104395299 A i B P 9/68 Tt
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[0100]  1-{3" - % HE 4" -[4- F&E -5-((R) ~1- 2KIE - LRI RIE ) -[1,2,3] =
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[ot10]  {3' -[4- A% -5-((R) -1- K& - CHEERERIE ) -[1,2,3] =M —1- 5 ]- Bk
“4- 3} - 4R

[o111]  (3— BkoK —4- 3 —5— AL —3H-[1,2,3] =M —4- B ) -HETRE R)-1- XE - &

FERFE ) -[1,2,3] =

i

~—

RILA L ) -1H-1,2,3- =M —1- 3L)

ot

REEIL)-[1,2,3] =M —1- 3L ]- B¢

17
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A 5

[0112]  [3-(4' — &3 - BLaE —4- %) -5- & -30-[1,2,3] =M 4- & - ZEF R
(R)—1- Z-3%E - S

[0113] (R -1- K% - &2 -1-(4" —(1-(1H- PYymg —5- 55 ) BRIV ) R —4- ) 4-
5E -1H-1,2, 3- =M -5- FLEUIE FIRNS ;

[0114]  {3-[4" -(1- PEARZIEIRIE - FRNZE ) - BOR —4- 58 1-5- A3 -3H-[1,2,3] =
e —4— A} - AR R)-1- K3 - 4P

[0115]  1-{4" -[3-((R)-1- & % - & %0 & I 5 2 55 )-[1,2,4] = M —4- 5 ]- Bk
A A= - IR TPIR

[0116]  (R)-1-(4" —(4- A2 -5 ((1- ZRAEE L 5IE ) FRAEEAE ) -1H-1,2,3- =M —1- %)
B —4- 38 ) T HEAIR

01171 (R)-2-{4" -[4- W% -5 (-1- FIL LE I A AAE ) -[1,2,3] =M -1- F - HE
EE R

[o118]  (R)-2-(4—(4—(4- AIHE -5 ((1- FIL LHAFE) FEa L) -1H-1,2,3- =M -1- %)
REE) WOIH) O e

[o119]  {3-[4" -(1- WMt FE RS - 2L ) - B —4- 5E 1-5- M4k -3H-[1,2,3] =
e —4-J 1 - FEEFER (R)-1-(3- =H 5 - 2556 ) - L8,

[0120]  EACK BRI 53— ALt 75 S b, P B2 TR b id e o i =X (D
IEe A/

[0121]  {EA KR o5 — A SEHE 7 S, i iyt — i -aw, ik 29 A a9 6,
TRITAAE R (D B EANGSTE B

[0122]  fEA KR HIH o5 — A7 22, Pt 2R =X (D W& 1677 simipys
it £ AEAL R I

[0123]  EA S BIH o — AN SEHE 7 S b, P E i @R PE =X (D b & T4 2591
F&, Arid 254) FH T i 1 4EAL 6 7 5B o

[0124]  {EAK I S — Ay b, it 2 RiE L (D ’ia®, prig X (1) Kk
GV T I LT 4EA a7 B -

[0125]  fEAC KR HIH o5 — AN ST 22, PR A2 AR A T i A 7 V2 4 R 9 =X (D) 1Y
wED.

[0126]  fEAS KB 55— AN SEH 7 S, P BER o — B G 77 P I 21 4EAL 1 U 3%, B
WOTEAFER BT AR ERNA (D MG m 2N R E S PR,

[0127]  fEAKR I 55— ALty &b, e L2 W BTk AR B

[0128] KR, AR I E T ISP R AAE B Be FIAC AT AR DASR 1L BB 71 14 P 4%
AT B AAL S PIIRT ) o BEMEAEAR P Al X T B A) B) AR BE 2R n] 4252 HL 5 A
HIRT £ AL AR B S BN

[0120] A B BIAL &4 T LA AT 5 U ) D 64 O 4 ol %, R L ARSI R A B B
FRT— B A AR AR 7 i & A6 27 b mT DU B 40 R A =, 5] 41 Aldrich, Argonaut
Technologies. VWR. Lancaster. Princeton. Alfa. Oakwood. TCI. Fluorochem. Apollo.
Matrix. Maybridge B¢ Meinoah. &iEFEM Flik £ 0] LI B W1~ 22 &), #1401 AnalLogix, Inc,

18
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Burlington, WI ;Biotage AB, Charlottesville, VA ;jAnalytical Sales and Services,
Inc. ,Pompton Plains,NJ ;Teledyne Isco,Lincoln,NE ;VWR International,Bridgeport,
NJ ;Varian Inc.,Palo Alto,CA, A& Multigram IT Mettler Toledo Instrument Newark,
DE. Biotage.ISCO #l Analogix A e bretE to il ih Al H U PR e Ak A . s &b &4
[E) A8 ] MDL TSTS Draw 5 810 AutoNom2000 #1674 o

[0130] AR BIIELEFAHGIT A R X T K& 5 T30 97 20 M s 850 9 hE F
PR ) H A 25 D sOE VRN A S B S 4 25 . AR — AT B, AR K — R T
WY AL/ BCHIRT I AR I B ) 77V BTk T R AR T A R A T A S A
Ty — RGOS R CAn T — Rhht R sHTE B sG] ) [R)INE M AH 2k B g3 g M 25
25 NREBY). XL H A ) 259 8305 M0 AT LR AR 1R ARABLR) 858 AN R 1) 7R F
B Al 1 H A 245 ) 80 PERI AT LA HS, R AR T« B 2- 5 BRR SRR IS b T
fZlE (albuterol) By 4N % (salmeterol) ;7 52 [l % 1 b ZE K 4 (dexamethasone)
B R (fluticasone) ; P Z 25 40 & E i € (loratidine) ; F =4 5 Bt 7 4l 5
& F) ¥ (montelukast) BUHL & w] ¥§ (zafirlukast) ; HT IgE Ht M4 ¥6 97 25 W B4 5 44 B g
(omalizumab) ;PUERLLUERVIHIER (fusidic acid) CRERIZEH TR NPER ) sHt
B W e &M (clotrimazole) (il H TR 7 R B B2 48 ) 5 f e #1070 4 A 257 ) 2
(tacrolimus) ML EEH] (pimecrolimus) +#F F T HiAth 32 {4 41 DP K5I PGD2 1 A
TSP 24 BUBETE — MEME B ) v m) Ry (cilomi last) s~ 40 M A7~ 7 A= i 25 )
TNF-a #AGEE (TACE) FFilsR) 171 Th2 40 MRl 1 TL-4 F1 TL-5 FRY3 14 i) 24549 f B B B
SLREBURMNIR] 2 48 sPPAR- v BN )40 B 46 41l (rosiglitazone) ;15— g% & g )
HlF a5 @ (zileuton) o

[0131] AR BRG] LB AT AR GE i) 77 il & o BT O A S0 50 1 77
ARSI o T, T RS YT LORAE T TR 7 E il B, AR B E
WE YAl LIS 77 %8 1 A 7 4%

[0132] 7% 1

[0133]

19



N 104395299 A o P 12/68 BT

O

Br =
B Ri—== Bag 2 Rt %
NaN, s OR i{m )\\\\/\LQ
R Cu(OAc); R ) Br NﬂN T s N*
& i 150C .
HO™ "OH 3 R
1 2 4 5

R3
O=R2 OH

0
' ‘ o
Qi\/m B O:S\(T DPPA HN; .

- R
/NN 7NN -
Br N N 5
Q N Br— ) NN RSOM, TEA BTQN
R R
6 7

R6
O Ry
oﬁ_(h ,oi
B
RS”L, N _/)‘ o
8
LR
R3 R3
Q o)
o 3o

HN R6. H
H

OH R7 HFU ik 0 R7 Nm
) (ten = o= I N o
RE™ o4 N RE™ g, \==/ N
R R
10 9

[0134] X 10 AR AL G P PT LURRYE 77 % 1 il H 4 IRRIEINIR 1 JHah, IR
R LA & B AL BITE Z IR AR A7 AE N HEAT LAAE 073 57 a0 PR i b 7 = iR AR B Ak
[ 20 4 R NIRA W IR RN AT LRI S I 17 38 o B B P AR 0 T
Fet i, (ELFR AR 2 B 2200 HL 37 BIZE A 0 o S 8 A A
[0135] SRR 2 SHlE 3 2 (M DB 3+2 BRI s B m] LATE B 28 78 452 e 1L
&, ARIEALE 150°CHEAT 2-15he S NI B) AT AR T e i RL ZE T, HomT DU S ARG ke,
L PR K. PRl =M I fa Ak 4 R 5 I ELBAREET RL ZEHT, JF H 24 R1 SR F
TR LEENS, Z IR N2 A 1 0 12, H Y R ZEN Z BN 1 4, BRG]
Iy SFERARTT BESTECPE T Bl o 40 S S N AE AR A AL TR A7 AE S AT W] CABRAR S NI %
[0136] PR X Ik S A4 AR Ly LA A e AL B o B 4 AR 6 17K ] LLAE
B A S SE A B IR A7 AE T 2615 T 751 2 DY S R 7K A 7 S R A S50 N B Y 5E
[0137] R 6 W LUME A Curtis BHFAMF U — 2R FL 0 BEIL S B ALY (DPPA) FIRRUN = L H&AE
fig R3OH FIAZAE T L0 1 Vs 571 4 B 45 Fh £F 6580 °C £EE/ NI PN 54k ok 2 i R AE 7. R3 1] LA
ST R P  IRIE B Bl 0 2 — U b o
[0138] L&MW T 5 8 ZIMHAZ L N4 (it = JF B v () 4 9, 3 ] DAY AR AL 5] i L IR
(I1) FSECARDN 2- “ IR IEMEAE 27,67 — —W4IEREZE (S—Phos) ITELE T 760 1 R
AR T AR an B 2R K R A ) 56 e 12 R N T DATE BBy IR R, DRI AR
20
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100-105CHEATHU N .

[0139] A& RIHBEARIALEY 10 n] LLIE RS 9 fEmlin S AL 8 s E AL A7 4E R AE
M PRV TR 40 DU e IR L FIK A AE S 1R AR B0 N K 3545

[0140] J53 2

[0141]
R6.
s Ao ol .
o B-B, ‘ i_@w?:r
/=0 5?0 OAT R ha

O
W
>\(R1 11 >\(R‘l 13
Br4<:}’NNaa A ii: ”4<:2W AL
R

R3 R3
0 o

R6. HN
0 R7 X R1

9

[0142] %ﬁﬂiﬂﬁ%Z*%ﬁ%@ﬁ@%7ﬂuﬁ%ﬂﬁWM;WMLE%@%ﬂmL
1= X0 (R IR ) 0SBk —SUALAE (TT) MIAFAE P EG & HIB I SR IR AF 1E R HE AL N
AH L (RAT R A AL A P 1) A 120 F TR R R AL I RV R0 PT LA 1, 4- B AF 80°C Rpsk
KU o SR e P IR 12 2 5 IR TR R i 13 AEAE A S AR IR A 1 T 22 3 28 Ay

W6 S N DAL S 9, Ho 2 JEAE R WK i 2 AR Ab 3L 2 Jm v LA e XA &4 10,
[0143] 5% 3
[0144]
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0}

R1 '
Q LN >\1/\LOH DPPA >\(
b /NN |
Br NN;N Rz Br 'N—:N Q
= R3OH, TEA
R R

5 14 15
R6
O
) R7
O;J: f Ol
B
RSk, o
8
G|
R1 RB; R1 H
OH R7 >\T/N Ors sk o R >‘W/N Ors
OO S OO
N7 N
RS R4 R5 R4 =3
17 16

[o145] T % 34tk T AEU LTI ARIR] 1 5o B 42 S Foft DX A48 1 5 A2 AH B IR A 21

WA 1T IEAL
[0146] %4
[0147]

X
N R7
7 cl O
Br 1) LiIOH, H,0 O R
Br ‘ Br
©/\N*”\ 2) Mel, K,CO,
18 )W 19

o o .
B-B
o VO O R7
oj ii o
B
AL 0

[0148] Ty S AR T AT R B HUAC ) 5 EEAAL I TR IR & o A— R EE 41 18 AT LA
W 1- 9] -2 RN A EAANEA L B AR R 2k = IR SR (R4 AE T AE 50°C
S FRH N A A G 190 2 05, T RLKE 19 BITUEE KM  AH R PR, HEmT DL A R A
B Ak BR B A7 AE T AL FE LIRISAL A4 200 SR TRIA 20 AT LS XU B A& — 04 AR A
SN A N LT AL oy h Tl Ak 21

[0149] &5

[0150]

22
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¢ ¢

O

Q
o R7 B N"gy 5 R7
Br > Br

NaH

22 23
[0151] G5 5 TN, 1= (4= WK EL ) 31T ot sl 3 8 J¢ AR R 85 A 18] 44 4 23 W] LA
2- (4= RS ) LR LM 22 R 1, 3— ZYRNFEER 1, 4- IR T e AE st &AL 8147 7 T 18
SRV DMF FPAE 0°C 3 SR AEEU P 4 o

[0152] 7% 6
[0153]

2) Pd(dba P(Tol),

T‘\/ C Iy, PPhy 1)tk zak ﬁ\\/m

24 25

QS\(FH 1) CICOCOCH :g\(m
7 N
Q 2) t-BuOH, NEt, Q TFA

R3

o OH
< ° R
Ri 1) DPPA, R30H, TEA a =
H O O N, AN
N*
2) B4k o

29

mm]:ﬁwmﬁﬁ%m%%WHMW%ﬁ%6ﬁ%o%%m2+%@%5%>aﬁa
Mg 25 AT LA 2-(4- BN O3 ) LR L1 24 AF FHRIUR = 2R BL B AE DK M A7 7E F e — U
Fepifiles . ZJE,2- (- R CAE ) LR 4 WS 25 W] LS 3G MEBE AR JE /K THE H14E 60°C WY,
NI A2 A A Te) A4, FEmT DL S iR A 8] 44 27 45 Pd (dba) , A1 =€ 2R ZE BRI A7 AE H A
7K THF 1 7E 60°C 28 5 A8 AR R RN LA LRI 28, 28 IAUT BE AT LLTE TFA [FIAFAE T
KRN 29, 2 )5, Curtius EHEABALSAEREATE % 1 LRI &4 30,

[0155] &7

[0156]
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N R7
R3 “B R3
) ~Br o
s~ ¥ =0
31 HN
>\{m T Hm
/ el
N
i Q AL 2 O Q NN
| R
12 32
R3
0
TMSN,, n-Bu,SO HN>::O
; 1-BULS «N |
3 2 NH R7 >§(R1
O

33
[0157] (33 BUAC K I S m] LIRRYE 77 58 7 il & o SR EERIAL A 1) 44 12 m] DL IR
R A 31 FEARMEAL T AN CTRAE (TT) FUBRECAR U 2- IR CEERRIE —27, 67 - — AR
(S—phos) HIAFLE T EIRG R R 40 R HKPAE 105°C W BAgs HAL &) 32, L&D
32 W LM B Sk = SRR E R — - IE T B4R B AR TR TP AR 100 CHERU NN Y 3646 P
LRI 33 AL &4
[0158] &S

[0159]
R7 4 R7
Rl O iy o
" Br g B\
@ owpmnr O T o N 0
0 / g, ©O
34 35 /0
36
R
<i§ Ny
Br N o
R1 ;
o Suzuki fBEE
};O
O\
R3
R7 R
< Ney
O
R1
¢ % N
/0 \/,;-:O
€]
37 ey
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[0160] 755 8 filiid T WAL AL A ML HZ AN E AT 1S B B s A A S & . 1R 34 W] LA
AL AR, Hon] DL AR 705, a0 SN IR A7 70 T RO LAZE H N- B EERAIEfiZ 35. 5
FENA A TR A 36 BT LAH D7 35 0R 35 il # o A S EW T 1WA AR BT DAAE AL
A, w1 PAC1, (dppf) CH,C,) « DPPF e AAHH B ATk IR 514 FRI A A LRV 771, 491 2 DMF 17K ) TR
VP TER. 1% LLTE S R, IR 85 CUFATHU NI LA A s 4 AL 54 37

[01611] %9

[0162]
4 NH,
BFO N Bl"@" Ne==S o Br N
cLes N
s

38 39
t Mel

N
X HCOOH B”ON N, gy
O S— \
ava sl i
—8

b N-N

Z\z

41

40
()
O@ Q
O O\
43 @)
7 N (®)]

- -
H2I‘§\ O—< \O O Ht\i\
Nx, OOy

LIHMDS

Ptk

Z~z

46

HO

47
[0163]  N- D53 —1,2,4- —MATAM 47 WAL S mT DIARTE 77 5 9 il 4. 4- IR ZRIE ] LA
'3 SUMALBRAEB I T e B LAt S i F R s 38, Hon] LB I 5 2 e NV AL i
MHRE’J A AT DAAE FF LRI A7 A T S B AR A ) 4 40, F0mT DU i 5 i s B 4k
7‘9 IN- 25 —2N- D5 A 410 ZAZENN 41 H IR B AR ] LA EOCBEIK AN- J5 5k —4H-3- 24
5 -1,2,3- =W 42, 7E Suzuki BT, 42 W DLFEARAE AL AEAE T SR 43 fH ¢
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CLR I G 440 ALEY) 44 AT LU Joilad A (8 2k = Rk pedt ) @ A0 B 1AL,
I B2 Jm Sk Mg I R IR 45 S o DLER BB (K 202 PR G 460 DR Mg 5 IR ISR 45 ]
DAFEAR N 2R 5 LRI — KM (CDT) 146 o FERRIE S5 T 5 46 K AT LB AN- J7
B —AH-1,2,3- —MATED AT, AR P R HABSR B ] A AT 5 52 9 R T AR IR
T o

e

[0164]  EARASCHEE HRUA T FEEEoR B 1 S 7 5, AR IR A9 mT LIS FH A3 9 )i
ARRA A SC— R MR 0 7730/ B0 I AU AN 53 w131 77 V5 4%

[0165]  #A'5 [)5E X :DPPA : “ZRFEMEMEIE S %0 ;DPPF 1,17 — X ( “3AERAE ) %8k
S-Phos : "I HE (27,67 - HAEEE (1,17 - BEoR ]-2- 55 ) — % sDBA : PR sDCM
AR sDME RIS R IERE SEA : LR SR SACN s OB sLiHMDS (X (= FIE I REREE ) &
FEALBE STEA : = Z % s THF (VUSRI STLC 78 )2 (i

[o166]  SZjtifs 1

[o167]  1-{4" -[4- FF3E 5 ((R) —1- K5 - LI IERIE ) -[1,2,3] =m-1-FL ]- Bk
K —4=FE - M GE R IR

[0168]

[0169] LR 1 .1- BEIE 4- R - &

[0170]  {F 350mL SR/ AR, H 4 I8 - ZREEANER (21. 17¢, 105mmol) . B AL (10. 3¢,
158mmo1) FIZERHH (11) (1. 91g, 10. 5mmol) 5 MeOH (200mL) £ I AL AR (LB . X
MR Z IR, X R ATFIR 23 7N o 4 e A4, FH 4 E / ©fe (380/20mL, 55—
AHLZ) BRI FH/K (100mL, 55—k P2 ) FHLFT NH,C1/ ¥ NH,0H (200/300mL., 55 — 7K Pk
) Ve 18R — K E LA NH,CT R NH,OH(60/40mL) FF¥ i3 3 A HLZ 7385
FIEE KRR, JE B S — A HUE A K —/KMEZ R (300mL) 55 K A I
AHEHE KM EVRE . BAHUE G I, 78 MeS0, TR I/ AE vk it o FRIA R
THlt 2 =R, g IR R L0/ SO, WRE Ok (20mL) AR RERL (1208 Redisep)
PRI TR ve e, 3513 1- B8 —4- W - 2K (19.5g,93. 4% 7% ), HE A, LC/MS :
CoHBYN; (m/e) tHEAE 197/199, SZl{E 170/172 M-N,+H, BS™) .

[0171]  SBIR 2 .3- (4- ¥ - 2K3E ) -5- F3E —3H-[1,2,3] =M —4- T FES

[0172]  #£ 350mL S B/ A, i 1- B U HE —4- IR - 2K (10g,50. Smmol) A" -2- KRR
G (5. 45g,5. 56mL, 55. bmmol) 5 A 2K (106mL) & JF LAZA HH B (R F /NI 3
FEMVA TP AE 150 C N4 4. 5ho V2 HIIFREAFAE IR 6 Ko K S N Ak o I [l 4 AP o
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HMIEtOAc (3x15mL) WEWR. F BRI 48, H i Ar e /> DOM o, Jf Hal ok Pl (538 (i, ©
Bt 0% % 50 % EtOAc) 24l #&I& Mg 7 & JF k4, JF Bl DCM/ e+ BLZG
3-(4- ¥R - XHL ) -5 AL -3H-[1,2,3] =M —4- FIRFNS (4. 5g,30. 1% =% ), AikIFE
[l &, LC/MS :C, H,BrN;0, (m/e) THEAE 295/297, SE{E 296/298 (M+H, ES') .
[0173] PR 3 :3-(4- ¥R - 2R3 ) 55— FIEE -3H-[1,2,3] =Mk —4- IR
[0174]  [A] & A EMAE THF (200mL) H1) 3— (4- ¥R - K38 ) -5- FFE -3H-[1,2,3] =M —4-F
B S (4. 5g, 11. bmmol) (FREWF ) 1 1L R BE I A K 73 W A 727K (75mL, i)
H LiOH (2. 77g, 115mmol) o A4 ¥R AE I BiHE 16he B N 4Gs, MREAE KT Rtk
FH,400mL) , FH £ (2x100mL) ZEHL. KoK PR = AN HCL BRAK, JF4 BT i3 2Tt it vk,
KRN pestss, IF HAEZE N ES (house vaccum) H-F4. i L[ A 73 HEESfEAE DCM
HMUACN ™, 5% 2 [ SIS e i, F HLAH 2 DABR i 3- (4- 1R — %3k ) —5- A3k -3H-[1,2,3] =
e —4— R (3. 6g, 110%™ 3 ) , A KA EE A, LC/MS :CHN;0, (m/e) VI {E 281/283, 5K
(g 281/284 (M+H, ES") ,
[0175]  DIB4 . [3-(4—JR - Z£FE) -5- R -3H0-[1,2,3] =M —4- K - ST R) -1- 2K
5 - Ll
[0176]  7F 350mL Jz R /1, 43— (4- ¥R — 2K 56 ) -5- 1 & -3H-[1,2,3] = M —4-
% (3.6g,12. 8mmol) v (R)—1- 3L Z W (3. 04g, 3mL, 24. 9mmo1) Fl = Z fi% (3. 27g, 4. 5uL,
32. 3mmol) 5L (100mL) & Jf LAZS i (OIS, JF LI oA & ZALE IR — 05 (8. 94g,
Tml, 32. 5mmol) o K /NI B, Bt TR 7E 65°Chn#h 2h, - HA A 2 =
WA o F S A AR, Jy T RS E I, A DOMAR RS, JF HoB b Podi e (RER, B¢ 0-50%
EtOAc) 324, -4 18 R4 3, Wedi, H DOM/ b1, LIRS [3-(4- - 2638 ) -5-
-3H-[1,2,3] =M —4-E 1- H T R)-1- 3 - 285 (4.07g,79.5% 7% ), hAH
& 14 LC/MS :CigH,:BrN,0, (m/e) THE{E 400/402, SLI{E 401/403 (M+H, ES") .
[0177]  DIR 5 :1-(4- 1R - K3 ) - IR B I
[0178]  7E IL [ KM, F 2-(4- R R ) & (59. 57g,304mmol) ( 7E 60 C 451k
LU ) (1- 1R —2- S &%t (65. 4g, 456mmol) R4k N- K3 N, N- = 2% L% 5 &AL
Y (5. 54g,24. 3mmol) & 3, 26 WA R AE 50°CINH AL H VR AR L TR 1 35 in K 1) 4% 1)
NaOH (72. 9g, 1. 82mol) 7E 72mL 7K F IR ( R5EREEAE ) o H4 NaOH LA i >
KM I B PR —FE N o Bz RN AE i AR 50 °C AR H A v B 15 00 K P+
A, 22 /NI R S A YA ET, K HRRE (500mL) , AT DCM (2x300mL) ML, #A ML FHK
(2x300mL) , IN HC1 (2x300mL) F1#h/K (300mL) ¥, 7F MgS0, T4 i vk k45, IF B T4
P - (4R - ZREE ) R RE TG (66. 8g,99% 7% ), g A A, LC/MS :C  HBrN(m/e)
LAY 221/223, SZill{ 222/224 (M+H, ES') , 263/265 (M+ACN+H, ES”) .
[0179]  DER 6 :1-(4- 3] — ZK3L ) - IR KE P IR
[o180] 7 2L BB, K 1-(4- IR - FFL ) LT IE (66. 8g,301mmol) L5 # 75 Hh
WAAALEK (1. 1L) ¥ LiOH(144g,6. 02mol) £ JF LAZE 4T (0 BF9 » I HLAE i A e mh
A R 7 /NS B SN I E IR A K. BRAE ) KEREYAIK (~ 10)
Fi B 3 FH EtOAc (2x400mL) AL, fREFEALEARMEE . KM Z WK HCT BRIL A pH ~ 3
I HA B 2 piie Yt pE I H Ot (dx B 0. 9L) Pe, 724 1-(4- 1R - 2R3 ) FRTAKE
27




N 104395299 A o P 20/68 Tt

AR (73.3g, 101 % =% ), WK A G K. LC/MS :C,HBro, (m/e) +H5(H 240/242, STl {E
241/243 (M+H, ES") , 239/241 (M-H, ES-) ,

[0181]1  JDIR 7 :1-(4- 9] - X3 ) - RN e F R 7

[0182]  7E 2L AL, 4 1- (4- ¥R - 283 ) AL IR (73. 6g,305mmol) L5 DMF (0. 51)
G I LIS HVRAR S / AL, FF L& PidE T RIS K,C0,(127g,916mmol) o 7E
2910 B2 Ja, e E B UiE W T HIE RS A Re it . ¥z it 2 3L =speth,
F DMF (1L) %% JF HE fidt. A5 Lh Py 1o HEU NV A A6 DMF (0. 1L) A i AR (217,
95. 4mL, 1. 53mol) o ¥4 A ELBIFYITE BB FEE A o B RN 3 AWy, FF HoB B — 430 43
W4s (BB~ 300mL AAF ), HK (1L) B, IF H A EtOAc (2x500mL) ZEEL . #&F4> EtOAc
JZHI7K (500mL) FE/K (250mL) BE¥:, & JF, £E MgS0, E4, ilduk, #k4d, (55—F5IF),
AT - (U— IR I ) - RN F R TS (73. 3g,94. 1% 7R ), WikEE M. LC/MS
C, 1, Br0, (m/e) 15018 254/256, Sl 255/257 (M+H, ES') ,

[0183]  DIR8 :1-[4-(4,4,5,5- PURFEE —[1,3, 2] 54230 bt —2- 28 ) - 283 1 - B
P T R R 5

[0184] 7 350mL Jiz N /iR R, g 1-(4- IR 2R 38 ) - BR P e AT IR P IR (20g, 78. 4mmol) ,
BISPIN(23.9g,94. lmmol) FIZ 24 (15.4g, 157mmol) 5 1,4- — Wk 4kx (150mL) & FFLL%
HRAR O RIR . FRA Y HZE R 5 4080, InA PdCL, (dppf) (3. 2g, 3. 92mmol) FK5 /MK
BB AR A AR 80°CINFA 4 /NI o B R BB A 1 Pk /DCN) T BB k4 Lk
(500mL) FikE, FHZK (2x500mL) F1E7K (250mL) Peisk . K M2 HA B [ 4, I o Hat g ot
W AR ZBRE o Bz T 2B (500mL) ZEBUOIT FAH RN ok sk B B2 S 31, 18
MgSO, bF4, iy, 3 HIR A A L0t o Kk ph b i Pog el (REfe, 2beh 0% 2 20%
EtOAc) $R4, BE@E Mg sy & 30 4s « i DCM T4 LI At 1-[4-(4,4,5,5- PUF3E (1,3,
2] MM Nk —2- 2 ) - 2R3 ] - BRI GE R AR S (20. 83g,87.9% 7% ), A HER
At/ ARE RS . LC/MS €, 12,80, (n/e) THEAE 302, SCII{H 303 (MH, ES) .
[o185] DI O9:1-{4' -[4-FE-5-(R-1-FE - 2R EHRERE)-[1,2,3] =
e —1- F - R —4- 36 | - BRTA 6 R P I

[0186]  7F 350mL /) Jiil 1, K 1-[4-(4,4,5,5- P A & —[1,3,2] = 4 7% Bl 2% 38 %
Ft—2- 3 ) - 2R HE 1 - IR GE AR IR TR R (2. 49¢, 8. 22mmol) | [3- (4- ¥R - 85 ) -5- 3L -3H-[1,
2,3] =M —4- FL ]- TR R)-1- K% - PR (3.0g,7. 48mmol) \2- IR AL -2
6' - " HHEIFI (SPhos) (921mg, 2. 24mmol) FIZFEAE (11) (252mg, 1. 12mmol) & 2K
(120mL) (2 /T2 20 3% ) G DAgs R T Ol R LI A ARAEZK (30, OmL) 1
[RIREER =81 (4. 76g, 22, 4mmol) (Z ATH AT 20 43 8h) o K/ MIHEI R H B, %3, 48
A HPAE 100°Cmdk 4h, H B H 2 SIS K R Et0Ac (50mL) Hi7K (100mL)
FEIF L I8 AZK (30mL) FT EtOAc (50mL) . il A oK (50mL) 73 &5 3 B4
FUZEH K (150mL) Pedk. KK ZH EtOAc (2x150mL) ZHL, Jf HAG R HUE HAHR )
hKBEE . BAEVUEGIF, 46 MgS0, b4 by ik 4a i A Bt /D> DOV A I3 ik PRk (23
(HEf, Dbt 0% 22 50% EtOAc) #2440, WG 1E I /&I W4q, IF Bl DOV/ Ok T8,
DIGRTE 1-{4" —[4- BEE -5-((R) -1 KE - CHEERAERE ) -[1,2,3] =m —1- 5 - H%
K43} - G R G (2. 658, 71. 4% 7= ), A A LC/MS :CH2N,0, (m/e) Tt
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HAH 496, SEI{H 497 (M+H, EST) .

[0187] PER10:1-{4' -[4- FHE 5-(R)-1- KE - CREREAE)-[1,2,3] =
M —1- 61— B —4- 5 L - R R

[o188]  7F 1L [AJEEEIE A, # 1-{4" —[4- P -5-((R) -1 KFE - LRI ZIEE ) - [1,
2,3] =Mk —1—- FE - BEIE —4- FE ) - BR TN 4 R P R (2. 65, 5. 34mmol) 5 THF (50mL) 4
FFLAZE B S ) HL NV AR AE K (12, 5mL, AN DAES 7 s A% ) A 9 LiOH (1. 28g,
53. 4mmol) o Hf [ NI E B IF ARG AL 60°C N bho W [ N H 2 BRI . ¥R
N HKHRRE (100mL) 4 H B8 2 Kk (500mL) JFH IN HCL Mtk #4 P fs 2l
Vi 38, R KR IR e = LA T IR TR 8 B9 (2.89), b (Ll
A, H 4R ACN BB 3 Ho i EtOAc, EtOH/ 7K, BAJ TPA/ JK &5 i o IR 28 2R R Al A i Lh 1)
I HA S 2 A (2. 0g) BREPuid AR S (C18Silicycle 120g,60mL 434h 20-100%
ACN/H,0 20 738h) $24l. ¥ &8 o & IF IR 45 KRS, JF BB 3 BItie il
JE I FH KRN OB v =2k 1. 65g I e [l 7k, B[R ACN 45 g LA 1-{4" -[4-
B S5 (R -1- Fk - ZEEBRERE)-[1,2,3] =M —1- £ ]- B —4- 5 ) - FRE P
T (1.48g,57. 5% 73 ), A E K. LC/MS :Cy N0, (m/e) THEEH 482, SZilif 483 M+,
ES) . 'H NMR(DMSO-dy) & :12.40 (br. s., 1H),9. 69 (br.s.,1H),7.83(d, J = 7.0Hz,2H),
7.67(d, J = 8.3Hz,2H),7.58(d, ] = 8.0Hz,2H),7.47(d, ] = 8. 5Hz, 2H) , 7. 00-7. 42 (m,
5H),5. 71 (br. s. , 1H) , 2. 18 (s, 3H) , 1. 29-1. 69 (m, 5H) , 1. 13-1. 26 (m, 2H) .

[o189]  SCJfEfs 2

[o190] {4 -[4- % -5-((R)-1- KE - CHEERERIE ) -[1,2,3] =M —1- 5 ]- Bk
K-4-F 1 - LR

[0191]

[0192] PR 1 :[4-(4,4,5,5- WAL —[1, 3, 2] A MIONR Bole —2- 25 ) - 2x 8 1- 4%
L1

[0193]  7F 350mL Jx N/ M, K 2- (4-¥RAZE ) LR LBE (258, 103mmol) \BISPIN(31. 3g,
123mmol) F1ZEEHR (20. 2g,206mmol) 5 1,4 —WEg (190mL) & 3F UL A AR IR
SR AW 5 438D, I PdCL, (dppf) (4. 2g,5. 14mmol) F44 /N 25 3} 3F 70 d Fh 48 80°C
T4 3ho g N ik uE, F ClEsE, Wds, HZKMRE (500mL) ] £k (2x300mL) ZHY, FF
HAAEAANZH K (250mL) Pedk. ¥ LBEE G IF, 76 MgS0, E15, iy, JF Hk4d, har
Mo R RN PR i (RERS, TR 0% 3 20% EtOAc) $24l. &iE g4 3t
Wi, t DOM T2 LA3R1S [4-(4,4,5,5- P FEE -1, 3, 2] A28 230 ke —2- 55 ) - =&
5 1- CBR LG (25. 14g,84. 2% 7735 ), A ELE 7K / 1 LC/MS :CH,5B0, (m/e) 1A 290,
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SEPUAE 291 (M+H, ESY) .

[0194] BB 2.{4' -[4- B2 5-(R)-1- 2 % - & A 3 e &L 2 ) -[1,2,3] =
M —1- 56 - B —4- 5L ) - 2RO TE

[0195]  f 20mL /M, 4 [4-(4,4,5,5- WYAEE - [1, 3, 2] A A8 e —2- 55 ) - 2%
*1-2 B & B (79.5mg,0. 274mmol) . [1-(4- J] — % £ )-5- 1 F -1H-[1,2,3] =
e —4-FL ]- 2 & F R R)-1- 2K 7 - £ fiF (100mg, 0. 249mmol) . % & — £ (159mg,
0. 748mmol) \2- —FF O BEIE -2/ .6/ - — A JEIBEAE (SPhos) (30. Tmg, 0. 0748mmol) Fil
LR (1T) (8. 4mg, 0. 037mmol) 5 A 2% (2mL) FI/K (0.5mL) 4 Ff (22 Aif & W4 20 43
Bi) DAgS R LRI BN R UM, B B, fE TR X AR 100°C in# 6h, Jf
H#H 2 2R NP EtOAc (50mL) ke JFHIZK (50mL) 1 EE K PER. KK %
J= H EtOAc (50mL) Z2HL. #HHLZ5IF, £ MgS0, b4, ik v, Wes, v 46 & /b DM
I P R Al (IR, O 0% & 60% EtOAc) o ¥4l I R4 4 0, Wi, I H.
H DCM/ e LASRAT {47 —[4- P2k -5-((R) —1- 254k - SRR ) -[1,2,3] =
M —1- 3k 1- BE2K —4- 55 ) - 2B 25 (40mg, 0. 0826mmol, 33. 1% =3 ) , by T (ol IRk [ 14
LC/MS :CygH,gN,0, (m/€) THEAE 484, SEI{E 485 (M+H, ES) .

[0196] P B 3.{4’ -[4- F 2 5-((R)-1- 2 5 - & & 3 e & 2 ) -[1,2,3] =
e —1- 5 J- K 4- & |- AR

[0197]  7£ 200mL [ Ji§ B8t o, ¥ {47 —[4- B3k -5-((R)—1- &% 2 - & %02 e 2k 2
F)-[1,2,3] =M —1- 3 - B —4- 35 | - 4R 4B (34mg, 0. 0702mmol) 5 THF (2mL) &
FLAZE B S ) H NV AR AE K (0. BmL, I DA 4 His g ) P i) LiOH (16. 8mg,
0.702mmol) o K s NI 25 B IFEMA P AE 60°C N L1he K N7 E1 22 %08, K
FE, JEH AT IN HCL M1k ¥ i3 BIMUTe i vk, /K UL Cbtsedk, JF HAEE W A b+
B e 14 —[6- AL —4-((R) —1- #85E - S5t 0t ) -1, 2, 3] =M —1- 58 1- ¢
A 4= FE - R GE PR (40mg, 62. 4% 7% ), K B AL . LC/MS :Cyy, N0, (me) T 5
i 456, SZIAH 457 M+H, EST) » 'H NMR (DMSO-d;) & :12. 42 (br. s. , 111),9. 19-9. 80 (m, 1H) ,
7.83(d, J = 6.5Hz,2H),7.69(d, ] = 8.0Hz,2H),7.57(d, ] = 7. 3Hz, 2H), 7. 08-7. 47 (m,
7H) ,5.69 (br. s. , 1H), 3. 65 (s, 2H) , 2. 16 (s, 3H) , 1. 13-1. 64 (m, 3H)

[o198]  SLjEfs 3

[0199]  1-{4" —[5- %L -4-((R)—1- Ik - LA IL ) -[1,2,3] =M -1-FE ]- Ik
A 4= L - IR

[0200]
< =M o
O NkaNJOLO

[0201] PR 1 :1-(4-¥] - 283k ) -5— L —1H-[1,2,3] =M —4- IG5

[0202]  {F 20mL Jx N /N HY, 5 1- B FE —4- ] - 28 (1. 647g,8. 32mmol Fl] —2— iR
s (0. 816g,0. 8mL, 8. 32mmol) 5 HZE (15mL) &3 L4y HIC . /MR R A
WA, B /MR B HAE 160°CHE The SO A0 B fS 20 i [l A4 98, FF HOA 2R ks ™
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e 1-(4- M - 2EFL ) -5 FIFE —1H-[1,2,3] =M —4- FERFES (0. 33g, 1. 11mmol, 13. 3% 7~
) o FHUEARAE, e 2 R (10mL) 1RO/, INT —2— B8 S (816mg, 0. 8mL,
8. 32mmol) , 3 H. 5 b i AH R MEGEAT e AV o 1 B BN 52 [ A 1R s N A 40 A ek i b i i
PR e Rl (RERS, O 0% 2 40% EtOAC) » TG IR /3438, Wk4a, IF H.i pev/ &
R, P2 1-(4- ¥R - K3 ) —5- FI3E —-1H-[1,2,3] =M —4- FIEZFES (0. 87g,35. 3% 7™~
), R AR KR B RN RITTEY 5 M B Y& IF . LC/MS <C, H,BrN,0, (m/
e) TIHEAE 295/297, S 296/298 (M+H, ES') .

[0203] IR 2 .1-(4- R — K3 ) —5- FHE -1H-[1,2,3] =Mk —4- IR

[0204] ] A WAARLE THE (30mL) (AREEW ) Iy 1-(4- R - 2R3 ) -5- B -1H-[1, 2,
3] =W —4- FER IR (0. 87g,2. 9mmol) F 500mL [ J&Ge i 1 In AN K HEB 43 s il A /K (TmL,
InFA) A LioH (0. 71g, 30mmol) o RAAEAE WA FEE A o B RV, MR AE K (5
R, 100mL) A, IF HAH £ (2x100mL) ZEHL. KoK PEZH IN HCL B4k . 4 B fs 2
Wit uk, FAKMCResedk, JF HAESE W B IF His+ T8 L3R 1-(4- ) - 225k ) -5-
X -1H-[1,2,3] =M —4- FIR (3.6g, 110% /7% ), AAFEE A, LC/MS :CoHN;0, (m/e) 1
58 281/283, SEilifE 281/284 (M+H, ES") .

[0205]  DIR3 . [1-(4-¥R - 2% ) -5- FAEE -1H-[1,2,3] =M -4- B ]-FEFE® R) -1-K
- L

[0206] 7 20mL S /DA, B 1= (4= IR - 2R3k ) -5- A 2E —1H-[1,2,3] =M -4- IR
(0.67g,2. 38mmol) . (R)-1- ZEFEE ZEE (0. 29g,0. 29mL, 2. 4mmo1) FI=Z}% (0. 24g,0. 33mL,
2. 4mmol) 5 2K (100mL) 4 I LLEA Y B (Vs v, JF HL g Hoin AN 2R i e 8 8 A AL W
(0. 65g,0. 5ml, 2. 4mmo1) o H/ NI FRH B, % 6], /X 8 80°C hn#i 4h, JF H.
AHEEIEH . N EtoAc (100mL) FakeFF 7K (100mL) FiEhK (50mL) Peik. ¥
K2 EtOAc (100mL) ZEHL . A HLZ G I, 75 MegS0, b4, i u&, W4, B AR Ar 52> DCM
o, JF i B @il (RERR, Cfih 0% & 25% EtOAc) 24, W Ed o4&t W 4s,
Hi DCM/ bt 458, LgA H [1-(4- 9] - 2R3 ) -5- I3 -1H-[1,2,3] =M —4- & - & H
M (R)-1- &% - 4MF (0.507g,53. 2% 773 ), WK E (A 4. LC/MS :C g, BrN,0, (m/e) it
SHAH 400/402, SEWIAE 401/403 (M+HH, ES™)

[0207] B A4:1-{4" -[6-FEA-(R-1-KE -8 ERERE)-[1,2,3] =
e —1- FE - BRI —4- JE | - BRTA ¢ A R P IR

[0208]  7E 20mL /> i 7, ¥ 1-[4-(4,4,5,5- P4 A 2& —[1,3,2] = & 2% W0 2% 3F J%
Pt —2- JE ) - 2 1- B B R AR (75. 3mg, 0. 249mmol) « [1-(4- ] — 2% 5k ) -5-
e -1H-[1,2,3] =M —4- E J-HIEF B R -1- K& - 2 (100mg, 0. 249mmo) . i &
=4 (159mg,0. 748mmol) ,2—- M R 2 ,6' - — 4 BL ZE (SPhos) (30. 7mg,
0. 0748mmo1) F1 Pd (0Ac), (8. 4mg, 0. 037mmol) 5 HZK (2mL) FI/K (0.5mL) &3 (ZATHA
W4 20 F38h ) DAZS RS . F /M UR A B, 2], TR X A AR 100°C i #i
5h, 3 HAHI 2 =R A 4 N H Et0Ac (50mL) #ikEFHIZK (50mL) Rl E /KPR . FK
M JEH EtOAc (50mL) ZHL. A WLZ 5 I, 78 MeS0, b4, i i, W4, Wi/ e /> DCM o
FE I s (R Al (RERR, Okt 0% 2 100% EtOAc) o i IR 44 3F, Wk, IF H.
Hi DM/ Ot LI 1-{4" —[6- FEE 4-((R) -1- & - SR EBREEE ) -[1,2,3]
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=W 1= FE - BROR 4= 26 - IR TR TR (T4mg, 59. 8% 3 ), A E A4, LC/MS -
CmH%NA%(m/e>i+§1ﬁ5496,§ZWwﬁ5497(M+H,ESWu

[0200] B IES5.1-{4' -[6- I -4-(R-1- K- 28 EmRE AL )-[1,2,3] =
e =1 F 1= K —4- 3L | - BRI E P IR

[0210]  7F 200mL [ i B, K 1-{4" -[6- P2 4-(R) -1- K& - LR FEPeFE =
7)) -[1,2,3] =M —1-F% - BRoR —4- 258 | - IR 6 R S (66mg, 0. 133mmol) 5 THF (3mL)
G LA H B . S A K (ImL) H1 ¥ LiOH (31. 8mg, 1. 334mmol) , FH i 44 7
W iR 1 [ N e 2 B FRAE s T AE 60°C A 11he B e A4 A1 & 53 B K # B 9
A IN HCL BAk. # P15 BN TUE D it vk, F K. SBERT CRe v i T 78 % N |58 T T 4%,
P-4 -6 B A-(R) -1 -5 - SR IR L2 ) - [1,2,3] =M —1- 2% ]- B¢
K —A-FE - NG R (40mg, 62. 4% =% ) , KA ELE A, LC/MS :CogtyN,0, (m/e) 115
i 482, =2 I {H 483 (M+H, ES) . 'H NMR(DMSO-d;) & :12.39 (br. s., 1H),9.59 (br. s. , 1H),
7.89(d, J] = 8.5Hz,2H),7.69(dd, J = 8.3,5.3Hz,4H),7.28-7.49(m, 7TH) ,5. 79(q, ] =
6. 5Hz, 1H) , 2. 21 (s, 3H) , 1. 43-1. 63 (m, 5H) , 1. 14-1. 25 (m, 2H) ,

[0211]  SEJtEf 4

[0212]  {4" -[5- P2 -4-((R) -1- A%k - LI PeIE 2L ) -[1,2,3] =m —1-F& ]- Bk

S RE AR
ON';ANN;‘ZO

[0213]
@)

)>.|u||

[0214] LR 1.{4" -[6- P H A-(R-1-F & - L8 E B FEAHE)-[1,2,3] =
M —1— 1 BESE —4- 3 ) - Z R TR

[0215]  7F 20mL /MY, # [4-(4,4,5,5- VU EE -1, 3, 2] AR AW 3 R bt —2— 55 ) - 28
-2 B Z B (86.8mg,0.299mmol) \ [1-(4- ¥ - % % )-5- F 3 -10-[1,2,3] =
e —4- 3% ]- 2 5 IR R)-1- 2K 3E - £ i (100mg, 0. 249mmol) . % R — # (159mg,
0.748mmol) \2- — M OB -2/ ,6' - — AL EEZE (SPhos) (30. Tmg, 0. 0748mmol) Fil
Pd(0Ac), (8. 4mg,0. 037mmo1) 5 4% (2mL) F17K (0.5mL) (2 /Y FH & W41 20 4 %80) & 3F
DA R B B B /MBI AU B, 26 68, 76 T4 X AP E 100°Cin# 16h, 3 B
W S o H S N B FeE - I, VR A, WS AAAE DCM/EtOAc/MeOH 1, A BIATEIR
IR P R Al (RS, D 0% & 40 % EtOAc) o il IR & 0F, W4s, Of
H i DM/ e T LLgE {47 -[6- A&k 4-(R) -1- K& - ZHEEIREEEE)-[1,2,
3] =M —1- 2k ] BoK —4-JE } - SR IR (56. 6mg, 54. 3% 772 ), A H A {4, LC/MS -
CogtlgN,0, (m/€) THEAE 484, SEIUE 485 (M+H, EST) .

[0216] B 2.4 -[5- F dE ~4-(RO-1- % 2 - ZHE B A R H)-[1,2,3] =
e —1- 2 - B -4-FE 1 - 2R

[0217]  £F 200mL [FJRFEH A H {47 -[6- T -4- (R -1- KFEE - CEIEHAEREL) -1,
2,3] =M —1-F - B —4- 3L ) - 2R AR (59mg, 0. 122mmol) 5 THF (3mL) & JF LA%S Hi %
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R AR A K (ImL) ) LiOH (29. 2mg, 1. 22mmol) , A LAEE /Syt o K S N
BE, ARG HALE 60°C A 3. 5h, I A EI R SR . ¥ VR K IR IN HCL 1%
o H TR BN UTIE W A Et0Ac (2x76mL) ZEHL. A ML= FHERK (50mL) Wil & JF, 76 MeSo,
A, R, We4E, IF Ho DOM/ Ol TR, AR {47 —[5- AR —4- (R -1- K3 - 25U
BRILEIE ) -[1,2,3] =M —1- 5 1- B2k —4-JE 1 - 288 (50mg, 90% 773 ) , Ky K [ A [,
LC/MS :Cogl,N,0, (m/e) 151 456, SLIM{E 457 (M+H, ES) o 'H NMR(DMSO-d,) & :12. 44 (br.
s.,1H),9.62(br.s.,1H),7.95(d, J = 8.5Hz,2H),7. 76 (t, ] = 8. OHz, 4H) , 7. 22-7. 59 (m,
TH),5.85(q, J = 6. 5Hz, 1H), 3. 71 (s, 2H) , 2. 27 (s, 3H) , 1. 60 (d, J = 6. OHz, 3H) «

[0218]  SLjtEfs 5

[0219] 1-(4" -{5-[(R)-1-(2- % - &
M —1— B ) - B —4- 3R ) - R R IR
[0220]

B - S EER

i
i)

7 2 14— B3 -[1,2,3] =

)

[0221] 7P B 1 :[3-(4- R - 2% & ) -5 H1 &E -3H-[1,2,3] = Wk —4- 5L ]- G & 1 R
(R)—-1-(2- 3 - %) - 41

[0222]  #F 20mL Jz B /) O A, B 3-(4- 3R - 2K 3% ) -5- FJE -3H-[1,2,3] = M —4-
% 100mg, 0. 354mmol) « (R) —1-(2- J A F& ) & B (49. 6mg, 49 1 L, 0. 354mmol) Fl = Z fi%
(35. 8mg,49. 31 L,0. 354mmo1) 5 H 2 (2. 5mL) & Ff LALA H 2 (0 87 T B HE AN — 28
FEREEEIE S B ALY (97. 4mg, 76. 31 L, 0. 354mmol) o KF /NS B, B B, A8
% LAE 80°C N 4h, I HA M E =R % . A BARF, R -1-(2- WAL 28
(24. 8mg, 24. 51 L,0. 177mmo1) « = Z % (72. 6mg, 100 1 L, 0717mmol) I — J FE BT 3 B A
) (97. 4mg, 76. 31 L, 0. 354mmol) o K/ NI A EIRE, B, R HLE 80°C n#i
2h, 3 HAHI B0 ¥ N e F @ Pl (i 4R 4l (RER, 12g Redisep,
20mL/ 3B, CheH 0% & 40% EtOAc) o WA G M2 o6 1, W4, B DO/ bt T8, LA3R
13 [3-(4- 9] - 2K 3L ) -5- 3L -3H-[1,2,3] =M 4- L ]-HE TR R -1-(2- # - &
B )— LM (95. Tmg, 64. 4% 73 ), AE K. LC/MS :Cygll, BrEN,0, (m/e) VA4 418/420, 5
T{E 419/421 (M+H, ES") .

[0223]  BIE2:1-(4" —{6-[(R) -1~ (2~ J - HIL ) - LEIEIRILEIE 1-4- P -[1,2, 3]
=W 1= 3 ) - B -4 R ) - IR B TR NG

[0224]  7F 20mL /™ i &, 44 1-[4-(4,4,5,5- P4 A 3 -[1,3,2] — 40 2% W0 2% 3 %
ft —2- Fk ) - R EE - IR A Kt OER TS (74. 4mg, 0. 246mmol) . [3-(4- R - K ) -5- H
e -3H-[1,2,3] =M —4-F£ T- FHEFHB R -1-(2- ] - KL ) - ZEE (86mg, 0. 205mmol) -
IR =% (131mg,0. 615mmol) \2- AL 27 ,6' - — 4IRS (SPhos) (25. 3mg,
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0. 0615mmo1) F1Pd (0Ac), (6. 91mg,0. 0308mmol) 5 H%E (2mL) FizK (0. 5mL) (2 B FHEMH
20 5380 ) A IFLLg R (LR B/ MBS B, B8, fEiE e 100°Cin#
4h, FF Hye 1 2 2R 8o ¥ s A FH EtOAc (8mL) #i% , T8 it ik 88 + 3t 9%, H EtOAc (2x6mL)
Mk, TR, W IRAE S/ DOV b, JF Hod i Pl el (RERR, Ce 0% & 50 % EtOAc) 4
ai, FEIEM oG5, W4d, IR o DOM/ gt TR, A 1= - (B[R -1-(2- i — 2R
B - CEEREEI 1-4- T -[1,2,3] =M —1- 5 - B —4- ) - IA B R T s
(47. 8mg, 45. 3% =% ), AR K. LC/MS :CoH, FN,0, (n/e) THELAE 514, 2l 515 (M+H,
EST .

[0225] BER3:1-(4" —{5-[(R)-1-(2- 9 — 2RIk ) - L5 I Iha At 1-4- F2E - (1,2, 3]
=M -1 R - B -4- 3 ) - R R TR

[0226]  7F 20mL & i Be i F1, # 1-(4" —{5-[(R)-1-(2— 9L — A &E ) — & %0 FE e ik &
HE1-4- R -[1,2,3] =M —1- 8} - IR —4- 58 ) - BB IR T s (42mg, 0. 0816mmol) 55
THF (2mL) & 3 PAZS O 17 3 A /K (0. 5mL) Ay LiOH (34. 3mg, 0. 816mmol) , fif#
LR 2> Mgt . s /ML, 28 A TR AE 60°C ik 11h, IF HA M E SR . B R N H
KA (35mL) JfH INHCL BRAY. o K T 43 21 I T Ve M i, Rl KN e, IF HAE = N BT
AT R T8, LU 1-(4 —(5-[(R) —1—-(2— i — Z5HE ) - R A I ] 4-
Bk -01,2,3] =M —1- J - BEOR —4- 26 ) - BB TR (44mg, 108% 7 28 ) , 24 11 €0 [i] 4
LC/MS :Cogl,.FN,0, (m/e) $H5AH 500, S<i{E 501 (M+H, ES) » 'H NMR(DMSO-d,) & :12. 39 (br.
s.,1H),9. 74 (br.s. ,1H),7.84(d, J = 6.5Hz,2H),7.67(d, ] = 8.0Hz,2H),7.58(d, J =
8. OHz, 2H),7.47(d, J = 8. OHz, 2H) , 6. 69-7. 42 (m, 4H) , 5. 89 (br. s. , 1H) , 2. 17 (br. s. , 3H) ,
1. 26-1. 74 (m, 5H) , 1. 14-1. 24 (m, 2H) .

[0227]  SEJitifsl 6

[0228] 1-(4" —{4- A3 5-[(R)-1-(2- =HPFE - ZXH ) - LEEBERE 1-[1,2,3]
T 1= R ) - B 4 3 ) - KR P R

[0229]

il

[0230] b B 1:[3-(4- ¥ - %K &) -5- 1 & -30-[1,2,3] = M —4- B - & B TR
R -1-(2- =H P - K5 ) - LM

[0231]  fF 20mL [ N /DAY, R 3-(4- IR - K3k ) -5- A 2L -3H-[1,2,3] =M -4- IR
100mg, 0. 354mmol) v (R)-1-(2— = i F 5 - 2K 55 ) & WF (67. 4mg, 0. 354mmol) Fl = & Jix
(35. 8mg>49. 31 L, 0. 354mmo1) 5 2K (2. 5mL) & JF A4 B (A RIF I, JF Him L in A — 2K
FEREIE B ALY (97. 4mg, 76. 31 L, 0. 354mmol) o /N RIS B, B E, G
HAE 80°C n# 4h, I HA M B\ MAFAERF, (R) -1-(2- =/ A% - K5 )
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LT (33. Tmg, 0. 177mmol) « = Z & (72. 6mg, 100 1 L, 0717mmol) Fl — ZEFE M ELIL 2 A L)
(97. 4mg, 76. 31 L, 0. 354mmo1) o KM FH Bk, % &, 72 T AE 80°C ik 2h,
HFHAHE=ER. KRN GERERE T Fr Bl el (R, 12g Redisep,
20mL/ 738, Tl 0% 2 40 % EtOAc) o K & Id 4 7y & 0, We4d, H DM/ SRt T4, LA
A [3-(4- ¥R - 2REE ) -5 HI 2L -3H-[1,2,3] =Mk —4-F |- HEFKR R) -1-2- =®mHF
B - KHE) - LB (99. Tmg, 59. 9% 73 ), MK At E 4. LC/MS :CH,BrF,N,0,(m/e) 15
{H 468/470, SZIME 469/471 (M+H, BS™) .

[0232] IR 2:1-(4" -{6-[(R)-1-(2- = P& - I ) - L8 eIk 5 ]-4- 7
K -[1,2,3] =M —1- 56 b - B —4- 3% ) - B ke PR T R

[0233]  7E 20mL /> i A, ¥ 1-[4-(4,4,5,5- P4 A 2& —[1,3,2] = & 2% Bl 2% 3F J%
Pt —2- JE ) - 2 1- I B TR AR (69. 4mg, 0. 230mmol) « [3-(4- R — 2% 5k )-5-
5 -3H-[1,2,3] = A-FH I-HEFR ®-1-2- =/ FHE-FE)- L (90mg,
0.192mmol) . % B — ' (122mg,0.575mmol) ,2- — M O 3L -2/ ,6 ' - — 4 LB
2% (SPhos) (23. 6mg, 0. 0575mmol) F Pd (0Ac), (6. 5mg, 0. 0288mmol) 5 A1 28 (2mL) i1 /K
(0. 5mL) ( Z A FHEKF 20 7380 ) & 3 Lhgs ik s (OB M K /M A H &4,
B, TR TP AE 100°C A 4h, I HA I 2 =i 3. R N EtOAc (8mL) #E,
T o feE - UE, H EtOAc (2x6mL) vk, 6, 5 M7 7E B 2> DCM I 38 ad PR Ik £ 338 42 40
(HERS, Cfe 0% 22 50 % EtOAc) o K& 1d I A IF, W4d, I3F H th DOM/ Cbe T4, i~
- -B-[R-1-C- =P E-FKE)- 2REREAE ]4-FHE -[1,2,3] =
e —1-F% } - BROR —4- 55 ) - R SE R TR (50. 3mg, 46. 5% 7738 ) , A Il f. LC/MS -
CaoH, PN, 0, (m/e) TIEAE 564, SEMI{E 565 (M+H, ES) .

[0234] IR 3:1-(4" -{6-[R)-1-2- =PI - R )- L8P 2 5 ]-4- 7
5 -01,2,3] =W —1- ) - B 4= 38 ) - A R

[0235]  fF 20mL B, # 1- (4" —{6-[(R)-1-(2- =H P Ik - FIL ) - LR IERILZ
514 FE -[1,2,3] =m 13 - R —4- 5 ) - RNSE IR TS (45mg, 0. 0797mmol)
5 THF (2mL) & FF PAZS 3 VS . ) L3 AN 7K (0. 5mL) A7 i) LiOH (33. 5mg, 0. 797mmol) ,
INFCLES 7y U A . B /IS B AE A AR 60°CnFA 1ih, JF HR A 2 sl .
KRR (35mL) 3 IN HCL B@tk. 4 P43 B UTIE FH EtOAc (2x30mL) ZEHY 22
ANLZEH, HERK (30mL) YEE, 78 MgS0, b4, il vk, W4, 7 H i DCM/ Che T4, 7 4E
38. 8mg WAL=, 4 7r=¥)i@ ik RP-HPLC (Gilson,Pursuitl0 1 m, 20x100mm C18,30ml/ 4}
B, 30 42 100% ACN/H20,8 7381 ) $24l, WG Mg o6 IF, W4q, 37 H i DO/ St 1.
B s ARAE DOV P IF BN CRebiiE . ¥ AR v i I e e i, e N s+
B A 1-(47 - {5-T(R -1-(2- =& - K& ) - CREREEE ]-4- F& -[1,2,3]
=M -1- 3R - IR 4R ) - FRTARE TR (17. 2mg, 39. 2% 7R ), K A A, LC/MS ¢
Cooll,sFsN,0, (m/e) T4 550, SZill{E 551 (M+H, ES™) » 'H NMR (DMSO—d,) & :12.40 (br. s. , 1H),
9.77 (br. s. ,1H),7.83(d, J = 7. 3Hz,2H),7.63-7. 78 (m, 5H) , 7. 39-7. 62 (m, 511) , 5. 96 (br.
s., 1H),2.15(br. s. ,3H), 1. 50 (d, J = 2. 3Hz,5H), 1. 20(d, J = 2. OHz, 2H) ,

[0236]  SEjitifs] 7

[0237]  1-(4" —{4- PI -5-[(R)-1-(3— =H P& - I ) - LI 1-[1, 2, 3]

)
i)

+
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=M -1- S - K —4- 3 ) - RN ER

[0238]
Ns
‘ N
SO
@]
O N
o

CF,

[0239] 20 B 1:[3-(4- V& - K %) -5 H & -3H-[1,2,3] = M 4- K - & F %
R -1-(3— =% - x5 ) - L

[0240]  7E 20mL & /N, B 3—(4- 9] — 2R3k ) -5 A AL -3H-[1,2,3] =Wk —4- R
(195mg, 0. 691mmol) v (R)~1-(3-( =38 1 % ) K3k ) L ¥ (197mg, 1. 04mmol) F = Z fi%
(145mg, 0. 2mL, 1. 43mmol) 5 A (10mL) & FF LAZE H B (S, F HL i) oo\ — 2R L i
FBEMNY (383mg, 0. 3mL, 1. 39mmol) o H4/ NI F B K, %4, 72w h A8 65°Cn
$ 2. 5h, I HA M2 SIS0 . B EtOAc Bk 3T K, MR Sidb s, BL R Bk Bk
KPR EtOAe ZEHL—IR. HANLZE I, 78 MeS0, b4, il 38, W45, F DM A4k, Jf
o Pl (AR, T 0% 2 30% EtOAc) 34, 4 &iE R4 %, W 4s, 7 B
H DOM/ e T458, LA3RA [3-(4- ¥R - K% ) -5- FEE -3H-[1,2,3] =M —4- 5 ]- HEH
i (R)-1-(3- = F 2 - 55 ) - £BE (118. Img, 36. 4% 7% ), A LRIk [E {4, LC/MS -
CoH, BrFN,0, (m/e) T AH 468/470, SZill{E 469/471 (M+H, ES?) .

[0241] B 2:1-(4' -4-FES5-[R-1-G- =HFE-KE)- 2HEBER
5 1-01,2,3] =M —1- 3} - K —4- 38 ) - PR BT IR TP

[0242]  7E 20mL /> Ji 0, 4 1-[4-(4,4,5,5- P4 A 2 —[1,3,2] = &0 4% O 2% 3 %
Pt —2—- JE ) - 2 1- B B R TR (89. 6mg, 0. 297mmol) « [3-(4- ] — &% 5k ) -5-
5 -3H-[1,2,3] =M —4- - EF R R-1-0G- ZH P HE - 2K )- & BE (116mg,
0.247mmol) \2- “H DKL -2 ,6' - — HAIEEEZE (SPhos) (30. 4mg, 0. 0742mmol) - %
% =4 (157mg, 0. 742mmo1) 11 Pd (0OAc), (8. 3mg, 0. 0371mmol) 5 FF 2E (4mL) F/K (1mL) &
I CZ AT FHEWRE 20 080 ) DL R GBI /MRS A B, %8, A s
HTE 80°C Ik 3. 5h, FfF H¥A M R & A S FMAGH 1-[4-(4,4,5,5- DU -[1,
3,2] AN AR IR R —2- 3 ) - REE - MIUAE IR P BS (45mg, 0. 149mmol) , 2- 3
Bk —2' ,6' — —FSFEECZE (SPhos) (32mg, 0. 0779mmol) , iz =41 (57mg, 0. 269mmo1)
H1Pd(0Ac), (10mg, 0. 0445mmo1) o H4 /MU H B, %5 35, 75 T4 X A 78 80 °C hn#i
4h, I A E SR . F N EtOAc Rk IF K A b K v . # kM2 EtOAc
. WANZ A FF, 76 MeS0, b4, iy, W 4a , WS A AE 5 > DO Hh - 28 ok D Jolt £ 1% 4
g (RERS, Ot 0% 2 50% EtOAc) « & TG IR o & 9, W4, JF H i DO/ e T4,
P-4 {4 BEE 5 [(R) -1-(3- =R A3k - 2R3 ) - S AR 1-[1,2,3] =
e —1- 2} - BROR —4- 25 ) - RSt R R (63. 5mg, 45. 5% 773 ), A K. LC/MS

i)
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CaoH, FuN,0, (m/e) TIEAE 564, SEMI{E 565 (M+H, ES) .

[0243] B 3:1-(4" -4-FES-[R-1-G-=FFE-FE)-CHEBRER
5 1-01,2,3] =mp —1- 3% - Bk —4- 36 ) - RS P IR

[0244] 1 250mL [AJECHEIE A, # 1- (4" —{4- FEE-5-[(R) -1-(3- = H I - KFL) - 2%
SRR ]-[1,2,3] =M —1-38 - BOR —4-25) - MG R A S (214, 5mg, 0. 452mmol)
55 THF (8mL) FZJE (8mL) A FF LAgA HI . Il HL N NaOH (1N, 4. 5mL, 4. 5mmol) o ff
S NADAE 2 IR AR o K SN A P K MR, ki, B SE 2 KRB JF A LN HCL BRAK . 4 P15
BN UTED I IE, FUK A SR EE W B T TR h 8, -4 -4 -{4-§
EH[R-1-C- =Zm P E-FE)- CREWRE R T-[1,2,3] = m-1- 3} - Jk
A A= F ) - NG IR (174mg,83. 6% 73 ), A A f . LC/MS :CyetlgN,0, (m/e) 15
i 460, =2 I {8 461 (M+H, ES) . 'H NMR(DMSO-d,) & :12.39 (br.s.,1H),9. 47 (br.s., 1H),
7.88(d, J = 7.8Hz,2H),7.64(dd, ] = 18.7,8. 2Hz,4H) , 7. 46 (d, ] = 8. 3Hz, 2H) , 4. 67 (br.
s.,1H),2.36(br. s. , 1H), 2. 20 (s, 3H) , 1. 54-2. 02 (m, 6H) , 1. 43-1. 53 (m, 2H) , 1. 17-1. 31 (m,
2H) , 1. 05 (br. s. , 3H) .

[0245] Sty 8

[0246]  1-{4" —[5-((R)—efiffi —1- FAA AL ) —4- & -[1,2,3] =me-1- L ]- Bk
7K 4= F b - N R IR

[0247]

)
i)

[0248] BB 1 :[3-(4- R - 2Kk ) -5 FI3E -3H-[1,2,3] =M —4-F& 1- EILFE R)- ¢
W —1- FEfis

[0249] 7 20mL Jiz B/ A, B 3- (4 IR - K3k ) -5- L EE -3H-[1,2,3] =M —4- FI R
(100mg, 0. 354mmo1) + (R) =2, 3— — 41 ~1H- ¢fi ~1- ¥ (47. 6mg, 0. 354mmo1) 1= ZJ#% (35. 8mg,
49.31 L, 0. 354mmol) 5K (2. 5mL) &I LAZA B B TE U, JF HL ) Fom o\ — 2R ZE e
SR (97. 4mg, 76. 31 L, 0. 354mmol) o F¢ M I FH EWE, 2 E), fEmiE e 80°C
Ik ah, 3 HA S R =E AR A S AMEERF], R) -2, 3- 4 —1H- &fi —1- §% (23. 8mg,
0.177mmol) . = Z & (72.6mg, 1001 L,0717mmol) F1 — ZE Z= B BE 2L & A L W (97. 4mg,
76.31 L, 0. 354mmol) o ¥/ RFH B, B B, 7EE AR 80°C in# 2h, 3 H A A
2. RN FIFE I R g Al (RERS, 12g Redisep, 20mL/ 438h, O
FE 0% 22 40% EtOAc) o -G Zor G FF, W4d, th DOM/ Ol T8, 774 [3-(4- 9] - 2R
55 ) -5 2L -30-[1,2,3] =M —4- 35 - LM (R) - Bfiws —1- ZElE (81. 6mg, 55. 7% )™
K, WIRAGE A, LC/MS :CiH,BrN,0, (m/e) T 412/414, STIN{E 413/415 (MHI, ES")
[0250] IR 2:1-{4' -[6-(R)-EiWi-1-EREBHERAE )4 FE-[1,2,3] =
M —1- 3 1 B —4- 5 ) - B e PR P G
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[0251]  7F 20mL /> Ji 0, # 1-[4-(4,4,5,5- P4 A 2 —-[1,3,2] = 40 4% O 2% 3 IR
Pt —2- JE ) - 2 I- I B R AR (64, 1mg, 0. 212mmol)  [3-(4- R — 2% 5k )-5-
B -3H-[1,2,3] =W —4-JE J-HEF B ® - &fiwh -1- £ (73mg, 0. 177mmol) | T &
=4 (112mg, 0. 530mmol) \2- "R B -2 ,6' - — F4( K BE 2K (SPhos) (21. Smg,
0. 0530mmo1) F Pd (0Ac), (6. Omg, 0. 0265mmol) 5 A2 (2mL) F1/K (0. 5mL) ( 2 A F & k4
20 738 ) A I DAZE VR T (BT o /NI U R R, B ), 7R T AE 100°Cin#
4h, IF Hye W 2 50 B 4 S A A EtOAc (8mL) ke, T i fek 88+ 9%, H EtOAc (2x6mL)
MR, T, AR B> DOV HP Il o PR (e s Al (RERS, CbeH 0% % 50% EtOAc) » #4
HIE Ry E I, Wi, IF B DM/ Cbe 4, =42 1-{47 —[5-((R) — B —1- ZRE el
) -4 P -[1,2,3] =M —1- 28 ]- IR —4- 2 ) - SR PR R (59. bmg, 66. 2% 7™
), AR, LC/MS :CylygN,0, (m/e) THEAL 508, SEIUE 509 (M+H, ES) .

[0252] B3 .1-{4' -[6-((R)- e —1- FEA L BRIk 2 2 ) —4- W &6 -[1,2,3] =
M —1- FE - e —4- JE ) - ML R

[0253]  7F 20mL [ B, 1-{47 —[5-((R) - i —1- R EREREE )4 HF
HE-[1,2,3] =M —1- 58 ] A —4- 26 } - SR NG IR T (53mg, 0. 104mmol) 5 THF (2mL)
G U B A B AIK (0. 5mL) HHK) LiOH (43. 8mg, 1. 04mmol) , fi1F4 LA 73 1k
Wl /MBS, A AE 60°C N 11h, 3F AR 2 S0 . 4 5 N4 F K B¢
(35mL) JfH IN HC1 B4k o K T4 2 BIUT v Ak o O K ek, IF BAE = N B A
T, A 1-{4" - [6-((R) — i —1- A PR = 5 ) —4- (1,2, 3] =me—1-F - B¢
IR 4= FE - A BE R (28mg,54. 3% 7 F ), A E A E . LC/MS :CelleN,0, (m/e) T 5
8 494, 52 I {4 495 M+H, ES) . 'H NMR(DMSO-d,) & :12.38(br.s.,1H),9.56 (br.s. , 1H),
7.87(d, J = 8.3Hz,2H),7.68(d, ] = 8. 3Hz,2H),7.60 (br. s.,2H),7.48(d, ] = 8. 0Hz,
2H),7.29 (br. s. ,3H),7. 11-7. 21 (m, 1H) , 6. 04 (br. s. , 1H), 3. 00 (br. s. , 1H) , 2. 85 (br. s. ,
1H) , 2. 30-2. 45 (m, 1H) , 2. 09-2. 28 (m, 3H) , 2. 00 (br. s. , 1H), 1. 42-1. 61 (m, 2H) , 1. 21 (d, ] =
3. OHz, 2H) »

[0254]  SEjtifs 9

[0255] 1-{4' -[5-((R)-1,2- — M 3£ -1
M —1- 3 1 B 4- 5 ) - AR TR

[0256]

A
i
P
s

A ﬁ%)_ll_ EFI %_[17273] E

[0257] 20 B 1:[3-(4- W - A 55 )-5- F & -3H-[1,2,3] = M —4-FL ]- 2 5 F &
(R) -1-2- —H ¥ - A E5

[0258]  7F 20mL J NV /) I A7, B 3-(4- 3R - 2R 3k ) -5- 1 L -3H-[1,2,3] = M —4- [
i (100mg, 0. 354mmo1) v (R)-3— ¥ Z& T —2- Ji# (31. 2mg,38.6 1 L, 0. 354mmo1) Fl = & fi%
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(35. 8mg,49. 31 L, 0. 354mmol) 5 2K (2.5mL) & I LA4A 36 ORI, JF FLm L imN —
AL S F ALY (97, 4mg, 76. 31 L, 0. 354mmol) o H4 /NI H) A H Bk, % &, 78
M R AE 80°C I 4h, JF HA M R W& A HAMRGR, R -3- FET -2-
(15. 6mg,19. 31 L,0. 177mmol) . = Z Ji& (72. 6mg, 100 1 L, 0717mmo1) Fl — 2= Jk i WEIL B 5
¥ (97. 4mg, 76. 31 L, 0. 354mmol) « /NSRBI, % B, 7R 7R 80 °Cmk
2h, I HAME SR . BN M erEdE - FIF il b @t el (RERS, 2heh 0% &
40% EtOAc) o &G R4y 43, Wedi, 1 DM/ e, 74 [3-(4- W - 2K3E ) -5-
B -3H-[1,2,3] =M —4- 3 - EF R)-1-2- —FE - Kl (93.6mg, 71. 9% 7% ),
MR AR, LC/MS :CH,BrN,0, (m/e) THE{E 366,368, SLI{E 367/369 (M+H, ES') »
[0259] IR 2:1-{4" —-[65-((R)-1,2- —H3 - WEILHBILER ) 4- FHE -[1,2,3] =
M —1- 2 1 B —4- 3L ) - BRTAE A R P NG

[0260]  7E 20mL /™ JiH 0, #4 1-[4-(4,4,5,5- P4 A 2 —-[1,3,2] = 4 4% 0 2% 3% IR
Bt —2- L) - A T-H A e AT IR TR (82. 9mg, 0. 274mmol) | [3-(4- W - F A ) -5-
g -3H-[1,2,3] =M —4- 3 J- HEF R R -1,2- ZF & - Al (84mg, 0. 229mmol ) . %
iR — 4 (146mg,0.686mmol) \2— — IR -2 ,6' - ALK (SPhos) (28. 2mg,
0. 0686mmo1) F Pd (0Ac), (7. Tmg, 0. 0343mmol) 5 F 2 (2mL) Fi7K (0. 5mL) (2§ A& W
20 7381 ) G DLZE VR T BRI RN R AR, BT, 7R AE 100°Cn#
4h, IF Hye 5 2 50 5. 4 S A A EtOAc (8mL) #i%e , T8 i fek 88+ 9%, H EtOAc (2x6mL)
MR, T, WA /> DOV HP Ol I PR (e R Al (RERR, CbeH 0% % 50% EtOAc) » #4
G IR E I, Wdm, 3 Bl DM/ Cbt &, A 1-{47 -[6-((R) -1, 2- — 3 - A
PRI EL ) —4- A -[1,2,3] =M —1- 38 ]- WK —4- 25 1 - IR R IR TP G (8Omg, 75. 6%
PR, AR LC/MS :Cy N0, (m/e) THEME 462, SEIIE 463 (M+H, EST) .

[0261] PR3 :1-{4" -[6-((R)-1,2- I - WEIEIRILEEE ) 4- F3 -[1,2,3] =
M —1— 3 1- BEZE —4- FE ) - IR R

[0262]  7F 20mL [REEE, # 1-{4" —[6-((R)-1,2- ZHE - WAREREZRE ) -4-F
F-[1,2,3] =M —1-FE 1- oK —4- 3L ) - BRI bt BRI S (45me, 0. 0797mmol) 5 THF (2mL)
AIHLAE A, A K (0. 5mL) H1 [ LiOH(33. 5mg, 0. 797mmo1) , JFA LLHS 73 i
WA . /N2 B RIS TP AE 60 °C N 6h, 3 HAEI 2 S0 . 4 I N4 K B¢
(35mL) JF A IN HC1 k. K B3 B UTiE ¥ H EtOAc (2x30mL) ZEX2AHLZ T, H K
(30mL) PE¥k, 7E MgS0, b4, i3, ¥4, 3 H i DOM/ e, 7= 1-{4" -[5-((R) -1,
2—- T HIFL - NEFEBIEE I ) 4- B -[1,2,3] =M -1- - BR 4B - RN
% (42. 4mg,58. 3% P23 ), A AR K. LC/MS :CostloeN,0, (/) +HHAE 448, SEI{E (M+H,
ES) . 'H NMR(DMSO-dy) & :12.37 (br.s.,1H),9.43(br.s.,1H),7.88(d, J = 8.0Hz,2H),
7.57-7.73 (m, 4H) , 7. 46 (d, J = 8. 3Hz, 2H) ,4.50 (br. s. , 1), 2. 21 (s, 3H), 1. 71 (br. s. ,
1H), 1. 40-1. 57 (m, 2H) , 1. 00—1. 32 (m, 5H) , 0. 84 (br. s. ,6H)

[0263]  Sijififs 10

[0264] 1-{4' -[5-((R-fh T HIERE AL )4~ F I -[1,2,3] = m-1- 5 - B
AR 4= 5 - IR IR

[0265]
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O
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[0266] LI 1 :[3-(4— 8 — Z5Fs ) —5- FIEL -30-[1,2,3] =M —4— 3L J- HIELFE R) - ff
T hE
[0267]  f£ 20mL J MY /)5 i 7, B 3-(4- 9 - 28 3k ) -5- A1 AR -3H-[1,2,3] = M —4-
% 100mg, 0. 354mmol) . (R)— ] —2- % (26. 3mg,32.6 1 L,0. 354mmol) Fl = Z i% (35. Smg,
49.31 L, 0. 354mmol) 5 HZK (2. 5mL) & F L&A H o 60 B W, I HL iy 0 N 2R JE 1 1k
S B MY (97, 4mg, 76. 31 L, 0. 354mmol) o K /NI A H Z W, & B, 2 ilE A
80°C fn#h 4h, IF HAA I R =S MA TSN, (R) - T —2- B (13. 2mg, 16. 31 L,
0. 177mmol) « = Z % (72. 6mg, 100 1 L,0. 717mmol) FI — 2K EE B BEIE B A AL ¥ (97. 4mg,
76.31 L, 0. 354mmol) o KM TFH B, BB R AR 80°CIn#A 2h, If Hd 2
;zé’_?m RN AR 1 B IR Yo R Al (RERS, ChEr 0% & 40% EtOAc) .
W EENR G I k40, 7 Hil DO/ Che T8, =4 [3-(4- 3] - 3758 ) -5 3L -30-[1,
2,3] =W —4- L 1- FEFR R — (P THE (99. 5mg, 79. 5% 77 # ), KK A ELE A, LC/MS
C,,H,.BrN,0, (m/e) HEA8 352/354, SZill{E 353/355 (M+H, ES) »
[0268] IR 2 :1-{4" —[6-((R) - T &I ) -4- FHE-[1,2,3] =M -1-FL]- Bk
—4- 35} - BT E R IR R B
[0269]  7F 20mL /) i h, ¥ 1-[4-(4,4,5,5—- P4 A9 2 —-[1,3,2] — 4 2% 0 2% *F 1%
e —2- 35 ) - K E - N L B IR F S (92. 4mg, 0. 306mmol) « [3-(4- ¥R - K ) -5- H
FE-3H-[1,2,3] =M —4- 3L ]-FIEFE R) - P T B (90mg, 0. 255mmol) A ELZ =41 (162mg,
0. 764mmol) \2- "R I -2/ .6/ - — A EEBEAE (SPhos) (31. 4mg, 0. 0764mmol) Fil
Pd (0Ac), (8. 6mg, 0. 0382mmol) 5 FZE (2mL) F1/K (0.5mL) ( Z Hi & K43 20 70 8h ) & IF
PSS tH VR (LRI M H /ML U B, 23, 7R 78 100°Cn#i 4h, I HiAH]
P EWR IS RN EtOAc (8mL) ke, 1 ik i 8 i 98, A EtOAc (2x6mL) 1k, T4,
%Hﬁﬁéﬁ%f) DCM A Jf- i iok PR it g2l (RERR, e 0% 2 50% EtOAc) o« KA IE
WorG It k4a, I Bl DOM/ O, A 1-14" -[6-((R) - T g ) 4- F
% [1,2,3] =M —1- 55 1- BKOR —4- 25 } - BRI A R R s (53. 6mg, 46. 9% 3% ) , A E
[ 4o LC/MS :Cy5HaeN,0, (m/e) THEAE 448, SLIAE 449 M+H, ESY)
[0270]  JPER3 :1-{4" -[6-((R) - T IEMERIE)4-FHE-[1,2,3] =m-1-F ]-Hk
—4- 35 ) - RN R IR
[0271] 1 20mL [RREEE, Kr 1-{4" —[6-((R) - fp T I Iedb2d 5 ) -4- F3E - [1,2,3]
=1 FE ] TR —4- 2R - IR TR R (37mg, 0. 0825mmol) & THF (2mL) & FF LAZS H
TS MK (0. 5mL) ) LiOH (34. 6mg, 0. 825mmol) , M LAES 7 M s o /)
i I HAE M P AE 60°C Ik 6h, I HA#1 2 SR 80 4 e VA KW BE (35mL) FF
IN HC1 f&fk. P ERIMTTIE YA EtoAc (2x30ml) ZEXRAHLE T, FIZh/K (30mL) PEik,
1E MgS0, 4, iy, #4d, 3 H i DO/ ke T4, 4 1-{47 —[5-((R) - fh T S BEEE
40
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A ) -4- I -[1,2,3] =M —1- 58 - oK —4- 58 1 - NS TR (40mg, 112% 738 ) , 4
HE . LC/MS :CoHu N0, (m/e) THEE{E 434, SZI{E 435 M+H, ES") . 'H NMR(DMSO-dg) & -
12. 37 (br. s. , 1H),9. 44 (br. s. , 1H),7.88(d, J = 8.5Hz,2H),7.56-7. 72 (m, 4H), 7. 46 (d,
J = 8.3Hz,2H),4.61(br.s.,1H),2. 21 (s,3H), 1. 38-1. 66 (m, 4H) , 1. 03-1. 34 (m, 5H) ,
0.85(dd, J = 10.7,6. 9Hz, 3H) .

[0272] S 11

[0273]  1-[4" -G NESERIEZIAE -4- P -[1,2,3] =M -1-F8) - BIR 4-ZE ] -5

Pt IR
N
QO

[0274]
(6]

O

-

[0275]  JDBR 1 :[3-(4- ¥R - %L ) -5~ FIE -3H-[1,2,3] =M —4-3& 1 &L R S A IR
[0276]  7E 20mL Jx N /NI, B 3-(4- ¥R - R ) -5 2L -3H-[1,2,3] =M —4- IR
(100mg, 0. 354mmo1) A —2— % (21. 3mg, 27. 1 1 L,0. 354mmo1) F1=Z % (35. 8mg,49. 31 L,
0. 354mmo1) 5 FZK (2. 5mL) & I LAZE 3 (0 BF i, JF B Hoin N 2RSSt S A A
(97. 4mg, 76. 31 L, 0. 354mmo1) o K /MR H B WK, % B, 723G H7E 80 °Cn#k 4h,
HHAHBEREA. MRS, W -2- B (10. Tmg, 13.6 1 L,0. 177mmol) \ = Z i
(72. 6mg, 100 1 L, 07 17mmo 1) F1 — ZKIEMEWEIE B A MY (97. 4mg, 76. 31 L, 0. 354mmo1) » ¥4
AN AR R B, B8, 78 T AE 80T Ik 2h, 3 HAHI R =90 . ¥ A 5k A ke
A Bt P R Al (RERS, ke 0% £ 40% EtOAC) < &id 2R & 3t W4, H
DCM/ e T, =4 [3-(4- ¥ - K38 ) -5- FISE -3H-[1,2,3] =M ~4- 5 1- W EFRF N
B (141mg, 60 %4, 70. 4% 722 ) , Ry K A ALE &, LC/MS :C;H,;BrN,0, (m/e) T {E 338/340,
SEIUAE 339/341 (M+H, ESY) .

[0277]  BER2:1-[4' -(G-FWNAEEBERE 4- FHE -[1,2,3] =M -1-F)- Ik
A —4-FE - IR TR R

[0278]  {F 20mL /) i ", ¥ 1-[4-(4,4,5,5- P0 B & -[1,3,2] — 4 2% 0 2% ¥R I
Bt —2- F5 ) - 2R 1- I b R PR (83, 4mg, 0. 276mmol)  [3-(4- IR - 2K 5k )-5-
B -3H-[1,2,3] =Wk —4- K ]- HE TR F N (130mg, 0. 230mmol) . 5 R = #F (146mg,
0.690mmol),2- R RIE -2/ ,6' - — H 4 IERE 2 (SPhos) (28. 3mg, 0. 069mmol) Fil
Pd (0Ac), (7. Tmg, 0. 0345mmol) 5 A1 2E (2mL) FIAK (0.5mL) &3 (2 AT FH & WA 20 4350 )
DAZE H VR (LRI M K /ML U AR, 263, AR e 100°Cin# 4h, IF HiAH]
R KN BtOAc (SmL) Fike, ik ik it uE, A EtOAc (2x6mL) ¥k, T4,
H HFS e e/ DO I3 o PR (i all (RERS, kb 0% 22 50% EtOAc) o WG I 1)
oy IE, W4E, I H o DOM/ Sl T4, 774 1-14" - (5- FNEFEE R I —4- P -[1,
2,3] =M —1-J) - BEORK —4-JE - BRI S R TR (44. 3mg, 44. 3% 773 ), Al k. LC/
MS :CyuH,6N,0, (m/e) THHAY 434, SZI{E 435 (M+H, ESY) .
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[0279]  BER3:1-[4" -(G- WA IERIEZAIE -4- P -[1,2,3] =M -1-F&) - Ik
A —4=F - IR

[0280] 7 20mL [AJIE K, ¥ 1-[4" -G N EIEBREE AR 4- T -[1,2,3] =
e —1- k) - BEOK —4- 55 1- R LE TR TS (39mg, 0. 0898mmol) 5 THF (2mL) 5 Jf PA%S HH
TR . M HEAIK (0. 5mL) H# LiOH (37. Tmg, 0. 898mmol) , AHFALLES 73 HIs AR o 46/
b B IELE IS TP AE 60°C n#A 6h, I HA M R\ B RNV KRR (35mL) JFH
IN HC1 fRAb. P fs B UTIE Y FH Et0Ac (2x30mL) ZH A HLZES, K (30mL) PE%,
15 MgS0, b4, ik 38, W4, B DM/ Cbe T4, 4 1-14" - (65— RS A 4- 7
H-[1,2,3] =M —1-38) - oK -4-JE I-H NG R (32. 5mg, 86. 1% 72 ) , Ay (Al 44
LC/MS :CpH, N0, (m/e) TF LAl 420, SZU{ 421 (M+H) o 'H NMR (DMSO-d,) & :12.38(br. s. ,
1H),9. 43 (br. s. , 1H),7.89(d, J = 8. 3Hz, 2H) , 7. 57-7. 74 (m, 4H) , 7. 46 (d, ] = 8. OHz, 2H) ,
4.76 (br.s. , 1H), 2. 20 (s, 3H) , 1. 43-1. 57 (m, 2H) , 1. 02—1. 34 (m, 8H) .

[0281]  Sijififs] 12

[0282] 1-{4" -[6-(1- FFNEE - I IEREE ) -4- & -[1,2,3] =M -1- 5 ]- Bk

-4 HE ) - IR R PR
< Ney
DaUaUs s
O N
6]

[0283]
o

4

[0284] PR 1 :[3-(4- ] - &%) -5- FE -3H-[1,2,3] =M —4- L 1- HEFHK 1- 1N
5~ L
[0285] 7 20mL 2 N /DAY, B 3— (4 ¥R - 2R3k ) —5- 2L -3H-[1,2,3] =M -4- IR
(300mg, 1. 06mmol) . 1— FRTA FE Z ¥ (139mg, 1. 61mmol) Fl = Z % (218mg, 0. 3mL, 2. 15mmo1)
HRZE (10omL) & JF LL2s 8 s v, JF Hom Hom N 2R it & A LY (585mg,
0. 458mL, 2. 13mmo1) o /M0 FH E W, % B, 78 i Th 78 65°C inA 2. 5h, I A%
MEEER . NP Et0Ac Fike I H K, WA R S, DL KRGk HKEEH
EtOAc R —IK. ¥HNZE I, 76 MgS0, b4, iU, ¥4d, FH DOM #i ke, 7 HLid ok ok &
i CRERS, Ot 0% 22 50% EtOAc) $24l. A1 Mg &I, W46, JF H i DM/ 2t
B, 7o [3-(4- R - 2R3k ) 5 B3 -3H-[1,2,3] =M -3 |- JHEFR - KA - &
g (267mg, 68. 9% 72 ), K AR &, LC/MS :C, H,BrN,0, (m/e) 141k 364/366, il
{l 365/367 (M+H, ES") »
[0286] P B 2:1-{4' -[6-(1- FF A 2 - & 52 P 2 2 2 ) —4- B & -[1,2,3] =
e —1- Fk - BRI —4- 3L | - BRTA 6 AR R PR
[0287]  7E 20mL /) JfE o, ¥ 1-[4-(4,4,5,5- P4 A 2 -[1,3,2] = & 2% 00 2% ¥F J%
ft —2- ) - R J-H N KL IR F s (238mg, 0. 789mmol) \ [3-(4- ¥R - 2K K )-5- H
J&-3H-[1,2,3] =M —4- 5L 1- FH TR 1- N - LB (240mg, 0. 657mmo ) «2- — I CLf
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B2 .6 - RS ILEIE (SPhos) (80. 9mg, 0. 197mmol) B =4 (418mg, 1. 97mmol) I
Pd(0Ac), (22. 1mg, 0. 0986mmo1) 5 H 2K (8mL) FI7K (2mL) (2 HTAHZEWKH 20 7380) A FF L%
HR T BT o W/ MR R H B, 2B, fETH X P AE 80°C m#k 2. 5h, 7f HiA A2
BRI S ) FH ECOAC # e AR Bh K k% o 47K M2 FH EtOAe ZEHL A WZEA
I, 48 MgS0, T4, 1ok, WA, VA B /b DOM T I T i Pos (kiR al (B, Sk 0%
£ 50% EtOAc) o FAIEM oG I, Wedd, JF Hol DO/ Tt T4, /=4 1-{4" -[6-(1- 3
o - CEIERILE L ) -4- FEE -[1,2,3] =M —1- 3L 1- A28 —4- 3L ) - RN B AR 7 g
(214. 2mg, 70. 8% =3 ) , A A K. LC/MS :CyHN,0, (m/e) THE(H 460, LA 461 (M+H,
ESY) o

[0288] B 3:1-{4' -[6-(1-H WA - S HAERE A )4 P A -[1,2,3] =
e —1- J - B —4- 3L | - SRR R

[0289] 7T 250mL [ K, # 1-{4" —[6-(1-INTE - LERIERILZTE ) —4- P -[1,
2,3] =M —1- 3 - BEZE —4- 3 ) - PR 48 B TP BE (205mg, 0. 447mmol) Y THF (SmL) Al
T (8mL) & LA o % W 7] 23 A NaOH (IN, 4. 5mL, 4. 5mmol) o 2 N4 45 =
WP B SOV KRR RS, Wi, FHSE 2K AR JF L IN HCL M@tk #4132t
VEY L E, KM iR It e S W B NIRRT th T8, 4k 1-47 -[b-0-#%
W - CRIEBRIERTE)4- FI-[1,2,3] =W —1-F& - eI —4- 38 ) - IR A e 7 R
(165. 4mg,82. 9% =52 ) , ALK, LC/MS :CyHy6N,0, (m/e) 1Y 446, SEIAE 447 (M+H,
ES) . 'H NMR (DMSO-dy) & :12.37 (br.s.,1H),9. 47 (br.s.,1H),7.88(d, J = 8. 3Hz,2H),
7.55-7.74 (m,4H) , 7. 45(d, ] = 8.0Hz,2H),4.12(br.s., 1H),2. 20 (s,3H) , 1. 41-1. 55 (m,
2H) , 0. 84-1. 32 (m, 6H) , —0. 03-0. 59 (m, 4H) ,

[0200]  Sjiffs 13

[0201]  1-{4" —[5-(1- 3T 5 - CHEEBAEREE ) -4- FE -[1,2,3] =M -1- 5 1- B

R A= F ) - AR PR
<] Nay
OO,
®) N
O

[0292]
18]

[0203] DR 1:[3-(4- ] - %% ) -5- A2 -3H-[1,2,3] =Mk —4-FL ]- TR 1- T
5 - 4BE

[0294]  7F 20mL J /NI A7, B 3—-(4- 9] — K3k ) -5 FI 4L -3H-[1,2,3] =M —4- R
(300mg, 1. 06mmol) \1- 3£ T 3£ £ (170mg, 1. 70mmol) F1= Z % (218mg, 0. 3mL, 2. 15mmo1)
R (omL) & IFLAgy B A JF o Sm AN Z R B S J LY (585mg,
0. 458mL, 2. 13mmo1) o /M5 H B WA, %5 B, 72 TP 78 65°C inA 2. 5h, 3F Hi%
R SELK YA Et0Ac #RE T H K, WA S b8, UL Ehkvedk. KM% EH
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EtOAc ZEHL— K. FANLZEH I, 75 MeS0, B4, 38, wk4d, FH DCM #ike, I HLag i PRodi 6
(RIS, Ot 0% 22 50% EtO0Ac) $84l. #5118 Mg /& 36, W4d, 3 H i DoM/ Cfe+
B, 7R R [3-(4- R - 5L ) -5 FIZE -3H-[1,2,3] =M —4- B ]- HEFH 1- KK -2
fig (295. 2mg, 73. 2% 723K ), BRI 7K. LC/MS :C,H,,BrN,0, (m/e) 1518 378/380, 5K
TAE 379/381 (M+H, ES") »

[0295] BB 2:1-{4' -[6-(1-F T E-CHEBRERE )4 FKE -[1,2,3] =
M —1- 61— B —4- 5 ) - A IR P R

[0206]  7E 20mL /™ i P, ¥ 1-[4-(4,4,5,5- PU A 2% —[1,3,2] = % 2% O 2% 36 %
ft—2- ) - 2R ]- Nt R RS (258mg, 0. 854mmol) \ [3-(4- ¥R - 2K %L ) -5-
H-3H-[1,2,3] =M —4-FL J- 2 ZE AR 1- 3T 2% - 4E8 (270mg, 0. 712mmol) \2- —FF Ll
B2 6" - ZHSEBE (SPhos) (87. Tmg, 0. 214mmol) \EHE =4F (453mg, 2. 14mmol) F
Pd (0Ac), (24. Omg, 0. 107mmo1) 5 FZE (8mL) /K (2mL) & I3F CZRTHZEWKF 20 73%0) Lhgy
HR T BT W/ MR R AR, 2 B, 7R T8 X P AE 80°C ik 2. bh, 3 HA 12
B o B SN BLOAc FaRE T F KRR K PRk o KK PE 2 FH BtOAc 2HL . KA L2 &
I, 7E MgS0, FT0E, i ik, W4a, VA Ar B 2> DOV b i ek (a de el (RS, 2 0%
2 50% EtOAc) o HEEIEMIG Iy 695, We4h, - B DCM/ ke T8k, =k 1-4 -[6-(1- 3
TR - RS R I ) -4 PIE -[1,2,3] =M —1- 3 - BROE —4- 35 - B b TR P RS
(223. 6mg, 66. 2% 773 ), A G LC/MS :C,Hy N0, (n/e) HHEAE 474, Sl 475 (M+H,
ESY) .

[0207] DI 3:1-{4' -[b-I-H T HE-CHEBREARE)4-F E-[1,2,3] =
M —1- FE - BEZE —4- JE | - IR R

[0208] 7 250mL [AJEFHE T, # 1-{4" —[6-(1-T - SRR AT ) 4- FE-[1,
2,3] =M —1- 56 1- BEKE —4- FE L - BN P ER S (214. 5mg, 0. 452mmol) 5 THE (8mL) Fil
LI (8mL) & 3 LA B Vs 1) HE N NaOH (IN, 4. 5mL, 4. 5mmol) o KF &2 N AAE 2535,
DiFE 0. ¥ S A F KW B Wk 4, I 2 K B 9 H IN HCL B4k . ¥ B i3 B oiie
Wi uE, R KM CRestss, HES WA FIHAE TR g, e -4 -[6-0-3%T
Fh - CEIEBILEIL ) -4- FI -[1,2,3] =M —1- 3L - BOK —4- 35 ) - R R (174mg,
83.6% =% ), M EAIE A, LC/MS :CytygN,0, (m/e) THEAE 460, SZIl{E 461 (M+H, ES) . 'H
NMR (DMSO—dg) & :12.39 (br. s. , LH),9. 47 (br. s. , 1H),7.88(d, J = 7.8Hz,2H),7.64(dd, J
= 18.7,8.2Hz,4H),7. 46 (d, ] = 8. 3Hz,2H),4. 67 (br. s. , 1H), 2. 36 (br. s. , LH) , 2. 20 (s,
3H) , 1. 54-2. 02 (m, 6H) , 1. 43-1. 53 (m, 2H) , 1. 17-1. 31 (m, 2H) , 1. 05 (br. s. , 3H) ,

[0299]  SEjtf 14

[0300] 1-[4" —(G— BT EEERIEREE 4- FH-[1,2,3] =M -1-Z5) -BR 4-FE -3
AHE IR

[0301]
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Ns
T~
O >/K
(®)] N
6}
O

<

[0302] DR 1 :[3-(4- ¥R - ZKHE ) -5 % -3H-[1,2,3] =M —4- 5 J- LR BT IR
[0303]  7E 20mL /2 N /N i A, % 3—(4- ¥R — A J& ) —5— B 2 -3H-[1,2,3] =M —4-
1% (500mg, 1. 77mmol) \2— A7 J& P —2— ¥ (197mg, 2. 66mmol) F1 = Z fi% (359mg, 0. 494mL,
3.54mmol) & FI 2K (10mL) & FF LL&5 tH o (Vs v, JF HL iy Hoin AN 2R SR e 5 2 A AL Wy
(946mg, 0. 764mL, 3. 54mmo1) o /MU U, B8], /A F1 48 65°C Nk 2h, JF H.
AR ZR I B RN, FH DOV AR, 7 Hal i Podi (R, Cheh 0% % 40%
EtOAc) $R41. ¥ 5@ Ik 7 4 9%, We4i, IF Ho i DOM/ St Tge, 774 [3- (4R - 58 ) -5-
J -3H-[1,2,3] =M —4-JL 1- L FIACT 1 (420mg, 67. 1% 3 ), b A b4, LC/MS :
C,,H,,BrN,0, (m/e) TH5HAH 352/3354, Scillf 353/355 (M+H, ES") »

[0304] DHE2:1-[4" -G- W T AIERE AR 4- FE -[1,2,3] =M -1- 3% ) - B
7% 4= 55 1- M e T IR R e

[0305]  7F 20mL /) 3 P, ¥ 1-[4-(4,4,5,5—- P4 A9 2 —[1,3,2] — 4 2% 0 2% *F 1%
Ft—2- 3k ) — ZRHE - IR 8 IR PR (395mg, 1. 31mmol) | [3- (4- ¥R - 43 ) -5- 2L -3H-[1,
2,3] =W —4- FE 1- FIEPEE R T EE (420mg, 1. 19mmol) \2- — RO IE -2/ 67 - —
4.3 5% ZF (SPhos) (146mg, 0. 357mmol) « f# B8 — #F (757mg, 3. 57mmol) A1 Pd (0Ac), (40mg,
0. 178mmol) & L (10mL) FI7K (2mL) (Z A &M 20 4381 ) & IFLAZS ik s (L8
B MR R, S, BT X P AE 100°C i 4h, 3 HA 2 =00 KRN
Wit yE, A7K (5mL) FEtOAc (60mL) k. Frd&y HI/KHRE (50mL) FFHH EtOAc ZHL, H4/K
MEZ PR EtOAc (40mL) ZEHL. ¥AHLZEH $hkBedk, & 36, 76 MgSo, b1, i 38, W44,
WARAE 53 /D DOM P JF i@ Pl i g4l (e, Cheh 0% % 50% EtOAc) » 4G 1E 4 77
A3, wk4s, 3 B DOM/ CRe TR, 774 1-[4) - G- BT SR A —4- B -11,2,3]
=M -1 3 ) - BROR —4- 5L ] - AL IR TS (420mg, 78. 8% 775 ) , A H Al 44, LC/MS -
Cy5HsN,0, (m/e) A 448, SEIN(E 449 (M+HH, EST) .

[0306] IR 3:1-[4' -G- W T AERERAR 4- FE -[1,2,3] =M -1- 3% ) - B
AR —4- 5 - NN IR

[0307]  7E 8mL /NI 1, 4 1-[4 7 -G- BT A& B AE R E 4-F K -[1,2,3] =
e —1- %) - BRK —4-J - R ¢ AR R TR R (22, 1mg, 0. 047mmol) & THF (4mL) 4 Ff 3 H.wj
{ A\ NaOH (1N, 0. 5mL, 0. 5mmo1) o ¥ e VAL Z iR B FE 30 438, INAIK (2ml) , 3 B2 J5 i $
. A N KRR, e, F S8 2 /KM kE, 3F H A IN HCL B@Ak . & B3 21 oiie Pyt
B8, KOsk, I BAESE WA P IR TR T8, 7 1-[47 - (G6- BUT 52
A AR -[1,2,3] =M -1-50) - BER -4- -SRI IR (17. 1mg, 83. 7% %) ,
J L . LC/MS :C,HyN,0, (m/e) T1AE 434, A 435 (MH+H, ES") o 'H NMR (DMSO—d,) & -
12. 40 (br. s. , 1H) ,9. 24 (br. s. , 1H) ,7.90(d, J = 8. 0Hz,2H),7.58-7. 71 (m,4H) , 7. 46 (d, J
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= 8. 3Hz, 2H) , 2. 20 (s, 3H) , 1. 16—1. 55 (m, L3H) ,

[0308]  SEJfEf 15

[0309] 1-{3-9 4" -[4-FEH5-(R-1-FE-2HEREAE)-[1,2,3] =
M —1- FE - BEZE —4- JE ) - IR IR

[0310]

[0311]  SBBR 1 :1-(4- 1R —2- 3 — 238 ) - A KT IE

[0312]  7F 0. 5L [RJERIE D, B Ae THF (50mL) i 2—- (4- 1 —2- 5 - 2638 ) 2 )iF (10g,
46. Tmmol) 7E % T ¥4 00 2= NaH (™4 i o 60 % 43 BLW, 4. 11g, 103mmol) £F DMF (100mL)
2R B R AE VK TR ERE 30 208l A EIFRREWIINA 1, 2- IRkt (8. 78g,
5.71mL,46. Tmmol) o ¥ R NVAER T EVKI P HidE I HAVFE 3h WHHR 2 =W 1RV
YA EtOAc (500mL) Hke, il i€, JF H AR Kk . K JE H BtOAc (250mL) Z5EL . ¥
ANLE A FE, 76 MgS0, b4, b3k, IF HLak4s, /=42 1- (4- 9] —2- 58l - "% ) MBI
(13.7g,122% 725 ) , WOl / [B1& / e LC/MS :C, HBrFN (m/e) 1544 239/241, SZiif
240/242 (M+H, ES") o

[0313]  DIE 2 .1-(4- R —2- Ji — K3E ) - PR St IR

[0314]  FE 1L [A RGP, B 1-(4- R —2- R ) R ALLFNE (11. 2g,46. Tmmol) FH
LiOH(58g, 1. 38mol) 57K (230mL) & JFF A% HES (L BVF I KRG YR AE 100°C
POI FHRE YRR FIUKRRE 2 1L, I HH £ BE (3x300mL) L. FEAHZ [RAFAE—2eA
B E TR ZE P A EAEM R KM E W HCL (25 110mL) 7EMAIK PR 2248 1
Btk o TR A TTIEYD  ZFLIR AL 38, (H A DOM (4x250m1) ZEHL . A HLES I,
7E MgSO, b4, i€, JF Hak4a, =4 1-(4- 1R —2- oA ) M FEF IR (10.87g,89.9%
FER) N ELE . LC/MS <y HBrFO, (m/e) THEAA 258/260, SLII{E 259/261 (M+H, ES")
[0315]  JDIR 3 :1-(4— ¥R —2- TR — K% ) - IR B FF IR T A5

[0316]  4F IL [RJEFEIH A, ¥ 1-(4- IR —2- R IL ) RN EEF IR (10. 8g,41. Tmmol) 5
DMF (180mL) 4 Ff LAZE H 3 (s v L ) 20 ) B FE I N K,CO,4 (17. 3g, 125mmol) » 7E 1h
P 1] L3 AN S AAAE DMF (20m1) A FRZERE (47, 3g, 20. 9ml, 333mmol) o K 25 (0 B VFIAE RT
PEHE LB K S N i, ALK e (500mL) , I H AT EtOAc (2x500m1) Z5HX. #F EtOAc J=
FZKERAK (250ml) Beik, & FF, 76 MgS0, b4, i 3§, 7F Hk4d, 7=k 1-(4- 3] —2- i - 2K
5 - NG IRF MBS (10. 3g,90. 5% 775 ) , Nikkr€ai. LC/MS :C, H,BrF0, (m/e) THE1E
272/274, SZPHE 273/275 (M+H, ES") .

[0317]  PER 4 :1-[2- 8 —4-(4,4,5,5- PUFIEE -1, 3, 2] AR 30 et —2- 26 ) - 28
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55 1- MR PR P R
[0318]  7F 350mL Jo N/ A7, 5 1-(4— ¥R —2— i — 2205 ) - B e AR IR T AR (10. 3g,
37. Tmmo1) \BISPIN(11. 5g, 45. 3mmo1) I Z &8 (7. 4g, 75. 4mmol) 5 1,4 — B4 (77. 2mL)
GH UL HHERFEREE. ¥RAWHE R G 780, i PdC12 (DPPF) -DCM (1. 54g,
1. 89mmol) o Ff/INE % B FFLE WA I AE 80°C N 4ho 4 i N A7) 1ok fik 8 1= ok 9, H DCM o
Be, W4a, H CBE (500m1) FoRE, H HAKPESE (2x500mL) o 58— KM 2L IR B A
[ A HH B nPok . BZagil 55 /KM EAIFIFH ClE (500mL) L, A HLEH
K (250mL) ¥, &3, 76 MgS0, b4, il 38, I HIRAA M 20 i o ReopA bl a i PRk (i
(EERR, CFtH 0% 2 20% EtOAc) 4l &G Mg oy & 1 ks, =AM (12. 32g) ,
AT
[0319] K= W) 0 JA B A0 =y IR 5 4, R T A8 L P IR 2 S2 A R ) N 4k e TE &
B A 1,4 — e (200mL) (15 350mL 52 5% /N, BN BISPIN (13. 6g,53. 6mmol) il
LTRBR (8. 77g,89. 3mmol) , 25 HUVRAR L BVF . KR AW HAE W G /%80, IFH A
PdC1, (DPPF) (3. 65g, 4. 4Tmmol) o ¥ /M bF, I HoB R N ATE S TP AE 80°C in#4 3. 5ho Ff
RNAHI RS Ko KNP Et0Ac FKHMRE, W45, 7+ H A 8 £ Y Et0Ac (200mL) #1
7K (200ml) #ikE. FRfg I B EREGWRAT 01, K a (200mL) FIKEE (B—K
YIE ) Wil R, I AR T RHRAW A K (2x200mL, 55 ZFN55 =K% / #KJE)
ek o BAE R S 0 R EIRA W I U, 15 B8 P I PIAE . KL, IR A NLE
(ZB—HNZ) 7EMgS0, BT, msi— KMRIE —/KME / #hKZ A EtOAc (£ 200mL) ,
TR A ] e i g, 0 8, IF BB RN A HUZ A =K/ 3K 2ok 158 =
B =HHZ 5 MeS0, I — 26 7%, T4, ob i, IF Bk (24g) . #iZA okl
W fRAE /> DO JFad i PR (i all (RERS, b 0% 2 20% EtOAc) o WA IEM o
W4, FF H o DOM/Hex 48, 7746 1-[2- 5 —4- (4,4, 5,5 V&L —[1, 3, 2] S 308K
i —2— FE ) - ZRFE 1- RS R S (6. 9g,48. 2% 77 2) , S HEIRA) , 3244 H1 48 25 I ]
o (&5 ) Btk LC/MS :CH,,BFO, (m/e) tHELAH 320, SEH{H 321 (M+H, ESY) .
[0320]  JPERS :1-{3-9 -4’ —[4- P H5- (R -1- 3% - CHERERKE)-[1,2,3] =
M —1- 3 1 B —4- 5 ) - FTA e PR P G
[0321]  7F 20mL /i A, o 1-[2- 9 -4-(4,4,5,5- VY & —[1,3, 2] Z 40400 24 30 %
Pt —2-Jk ) - 2RI 1- B0 k¢ R R (383mg, 0. 320mmol) \ [3-(4- ¥R — 2K & )-5-
B -3H-[1,2,3] = M —4- 5L J- % 5 R A T BR (400mg, 0. 997mmol) \2—- — 3 C i
B2 6" - ZHSAERIE (SPhos) (123mg, 0. 299mmol) B R =8 (635mg, 2. 99mmol) F
Pd (0Ac), (33. 6mg, 0. 150mmol) 5 A2 (10mL) FizK (2mL) (2 A A& MF 20 408 ) & 3L
25 VR RTEI . B/ MR R A, BB, FE T8 X A AE 80°C n#k 4. 5h, f HAA 4
2 BRI N EtOAc # R, /K FIER KBV, 76 MgS0, b4, il 38, Wk4s, i R{E
5e/b DOV AR, JRIE R s i g el (R, e 0% 42 50% EtOAc) o A& I & F,
WHh, FF H i DCM/ Che T4, = 1-{3- i -4 —[4- F&E -5 ((R) -1- 2R3 - LA
2AHE)-[1,2,3] =M —1-F ]- oK —4-J5 1 - Bt IR S (380mg, 74. 1% 772 ), A
K. LC/MS :CyeH, FN,0, (m/e) THHAE 514, SEMIME 515 M+H, ES") o
[0322]  JDIR6 :1-{3- 9 -4’ —[4- F&E -5-(R)-1- K% - LR IEBIEEAKRE)-[1,2,3] =
47
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M —1- FE - BEZE —4- FE | - IR R

[0323]  7F 200mL [R]JE FefE s 4 1-{3- 9 4" -[4- B3 -5-((R) -1- K& - L5 FEP
B ) -[1,2,3] = mp —1- 3 ] BOK —4- & - AL R BB (380mg, 0. 739mmol) 55
THF (10mL) 11 MeOH (10mL) 4 - LAZs B (o ) Ho A IM NaOH(, 7. 39mL, 7. 39mmol) o
W SN AR SR 1.5 R, AR UKAR T 2.5 Ko B RNV KB RE, W45, Tl 2 K
BEIFH N HCL B4k K s B0t ie ik 38, F KR e i, IF BAE S 0 B2 T IR
FHgs T, A 1-(3- W -4 —[4- B 5 (R -1- R - SHEEBRERE)-(1,
2,3] =M —1-F ] RO —4-FE } - RN P ER (303mg, 82% 7% ), Al fk, LC/MS -
Cye,sFN,0, (m/e) HHEEAH 500, SZl{E 501 (M+H,ES™) o 'H NMR (DMSO-d,) & :12.50 (br. s. , 1H),
9.70 (br.s. , 1H),7.89(d, J = 6.5Hz,2H),7.43-7. 71 (m, 5H) , 6. 86—7. 42 (m, 5H) , 5. 70 (br..
s.,1H),2. 17 (s, 3H), 1. 26-1. 64 (m,5H) , 1. 16-1. 25 (m, 2H) ,

[0324]  SEjitifs 16

[0325]  1-{3" - A4 4" —[4- E 5-((R) -1- 5% - SRERERE )-[1,2,3] =
M —1- 3 1 B 4 5 - AT IR

[0326]

[0327] PIR1.1- BEIKE 4- W —2- PHE - %
[0328]  [f] 4- R —2—- AL ZEIENMNEE (Bg, 21. Tmmol) B &ALAN (2. 11g,32. 5mmol) F1 Z 1%
7 (11) (393mg, 2. 17mmol) 7E 100mL 2 3[R LI H TR -G TE IR AE 2R T I
(40mL) o ¥4 FTEBIIAE AR SR 150, 3F LB BB — 2 FE R RS A .
BN, BRSO B A R AR BT B2 e M 2R FIR ORI /R 15h Z 5,
AR FREFAMFIMER . 25, IR E I, BSIEMARR . TLC 74T S s
TEE . Z )5, ¥ R NAIRE W) PG ML SE R N o TR FE T, B8 v Rt BV B
EREREIE h 25, B R NIRAG B R E b A S e 5 mh . BaiUe s
WZEE 2 Z Ol (2x100mL) w7 445 FF BRI A HU 3 K Wi pE v JF 7R K MgSo, FF1.
BRI AR 2 ORI, B AT 1SCO (1209) A1 FH Cbede iR 4l . F 4o & I IEH ¥ )
ERT TRBBRLUIRS - SR —4- ] —2- FEE - R Em (4 14g,84% 7% ) .
[0320] DR 2 :3-(4- R —2- FAEEL - KL ) —5- FHL -3H-[1,2,3] =M —4- FIRFE5
[0330]  Hf 1- AL —4- R -2- AL - 2K (3. 95g,17. 3mmol) T —2— SRR A s (1. 7g,
17. 3mmol) 7FEF2E (36mL) T RIS 150°C 3 HAF R FE S+, 16h, I TLC 407 5w
PRASHTBE R AP AE . 7E 15h bt B, ‘B ae 18 v (L i IR W . 2 )50 15
1R B A 2R LA T B BR DRI I AR (il (~ 8. 0g) , B HATH 1SC0 (120g) AEA i
48



N 104395299 A o P 41/68 T

2R 0-50% EA M4 4L, DRI A BE Ao B 0 75 1 X R i Ak 3- (4- 1R —2- 4R
Bk - 2Rk ) -5 I -3H-[1, 2, 3] =M —4- PR TR 73 25, AW ER ok Ml (250mg, 4. 5% 7™
) o LC/MS :CuH,BrN;Oy (m/e) THEAH 326, LA 328 [M+H, ES'] .

[0331] DR 3 :3-(4- ¥R —2- P43 - &3 ) -5 FHE -3H-[1,2,3] =M —4- IR

[0332]  [] 1-(4-JR —2—- F4R 0% - 58 ) —-4- 5 -1H-1, 2, 3- =M —5- IR IS (220mg,
0. 68mmol) 7E THF (4mL) " (¥ AL =M A K (1. omL) Hp (¥ i & 1 S S8 AL BE s oK &)
(283mg, 6. 75mmo 1) o ¥ FrfF B FIAR C B HLAE T H A AR 50 CHp 4L 3h, Ly LOMS 23047 7R
AR R 205, B HAH 2 200 I B RIE Ly TR . 72 NaOH ( ~ bmL) /K
(50mL) FREZ S, P M2 AR I A — 2 lF (2x50mL) Ao BaPEKMEE A IN HCL A i g
K BT AR 2 [ 1438 0 o SR B I RUK N Cpt vtk . 7R TIRZ G, 4 155mg (T4% 77 %)
[f) 3—(4— V8 —2— P4 L — 28 3E ) —5— FIEE —3H-[1,2,3] =M —4- FIER 5, K 1 6 [ 14
LC/MS :C,,H, BrN;0, (m/e) THEAE 312, SEIN{E 314. 0 [M+H, ES'],

[0333]  APIR 4 :[3-(4- ¥R —2- FEE - K58 ) -5 W3 -3H-[[,2,3] =M —4- 3L ]- 23t
IR (R)-1- K% - 4N

[0334]  [n] /NI AP 1-(4- 9 —2— AR - R R ) —4- W3k -1H-1,2,3- =M —5- R
(152mg, 0. 49mmol) 7% F1 28 (4mL) H (1) & V7 W AE = iR E A U T A = & i (49. 3mg,
67.9 1 L,0.489mmol) o [ FrfF 2 AR (LI 2R IR R I B B A (134mg, 1051 L,
0. 49mmol) , Z JEE IR SA P I (R) —1- K 28 (59. 5mg, 58. 8 1 L, 0. 49mmol) . 2
S o PRGBS L FE IR A C ORI A B BN 2 80°C, W5 FLAEZIR FE BEFE 3ho 2 5, B S
REA R BEIPHEERERET TBRR. BiramEH 1SC0 (80g) 1t Cibt 1
0-100% EA JEMi44l . B 75 (9000 & 0 e B 2 BB, LIRS [3- (4- R —2- 7
I - REE ) -5 AL -3H-[1,2,3] =M —4-FE ]- EHEFR R -1- A% - 48 (173mg,
82% =% ), Jy A, LC/MS :CoH,oBrN,0; (m/e) THEE 431, SEIE 432. 9[M+H, ES],
[0335] PR 5 :1-{3" - F&EE -4 -[4- FE 5-((R) -1- FE - LHEERERE ) -[1,
2,3] =M —1- 5 1 BEFE —4- 55 ) - RPN TR P

[0336] ] [3-(4- ¥R —2- &AL - K5 ) -5 A -3H-[1,2,3] =M —4- 5 ]- @ EF R
(R)—1- ZKFk — ZfE (100mg, 0. 23mmol) < 1-(4-(4,4,5,5- PUFEE -1, 3, 2- 4 0 2R R K,
fe—2- 3L ) ZRE) AL TR ARG (105mg, 0. 35mmol) - Z B4 (11) (7. 81mg, 0. 035mmol) .
o0- T ORI 20,67 - — 4R 2L Bk 2E (28, 6mg, 0. 69mmol) B R — 4 (148mg,
0. 69mmo1) [IVEAWITE ZIRALE TR T I Z AT B 2K (4. 5mL) F7K (1. OmL) o K5 i 5
IR T ERBIFRUNAAE 105°CHBERE 2h, Jb TLC M1 B /R ANAEAE R M KL 7E 1h P, 8
SRR G AN B R NIR G . 1E 2h 2 )5, ¥ R NIR GV 1 R SR IHEN 2 KR 3
KBEBHESY . AL EWZEELE EA(2x50mL) H 354 31 1026 Bl £h K s i vk
BRIFAE LK MgS0, 88 o ik yEoRnvk ngs HORL B B 4, o HLaE A8 A 1SCO (40g) #HEEIEH C
FE ) 0-100% EA YENFR4E. WP I & I IR IsRIE RS TR & 1-{3"- 1
AR -M4-FES-(R-1-FKE - CRERERE)-[1,2,3] =M -1- 3 1- B
a8 4= F L - NG IR S (95mg, 75% 7 F ), A KA EE . LC/MS :CylyN,0; (m/e) Tt
(Y 526, LI 527. 1 [M+H, ES'].

[0337] PR 6 :1-{3" - &A1 -[4- B 5-(R) -1- #FE - LHRERERE ) -[1,
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2,3] =Mk —1- 3 1 B —4- 5 b - BB IR

[0338] ] 1-{2" - 40k 4" —[4- AL -5-((R)-1- &%k - S5 BRI 28 ) - (1, 2,
3] = —1- FE T B —4- B ) - BRR AR R RS (87mg, 0. 17mmol) 7E THF (4. 5mL) F1Z
(4. 5mL) VAT =R NI B IM 48N (1. 65mL, 1. 65mmol) o K¢ BT 45 2 i JC (A3
JEBEHE 15h, I LOMS 73 37 SR AEAE IR BE e 05, B AIE B N R IF Bt K2
FKFRRE T H A IN HCT Rl ¥ 45 3 i) o] i o o i 8, JF K CSbede e . 28
T 5, ¥ 50mg (59% 72 ) () 1-{3"- I -4 -[4- Bk 5-((R) -1- Ik - 25
WRIEEAL ) -[1,2,3] =W —1-FE ]- BEOK 4= 58 ) - AR IR /0 15, A A fllA . LC/MS
Cuol,eN,0, (m/e) 1448 512, SZill{E 513. 1 [M+H,ES'] . 'H NMR (DMSO—d,) & :12.40 (br. s. , 1H),
9.43(br.s.,1H),7.70(d, J = 8. 3Hz,2H),7. 41-7. 51 (m, 3H) , 7. 18-7. 39 (m, 7TH) , 5. 70(d, J
= 6. 3Hz, 1H) , 3. 74 (s, 3H) , 2. 16 (s, 3H) , 1. 34—1. 56 (m, 5H) , 1. 16—1. 24 (m, 2H) .

[0339]  SLjEfsl 17

[0340]  1-{4" -[4- ZH-5-((R)-1- Ik - LA ) -[1,2,3] =M -1-FE ]- Bk

A 4= ) - A BE TR
< Ney
] m Da ey
@) N)on

[0341]
(@

%Mm

[0342]  JBEB 1 :3-(4- R - ZK3L ) -5- &3 -3H-[1,2,3] =M —4- I L H

[0343] ] 1- BEIE —4- ¥R (5g,25. 2mmol) 7EFZ (50mL) H VAN 250mL 2 B &
HIS 2— RER 8 (3. 19g,25. 2mmol) , 3 H 2 JE ¥ AR R AR NREE 2 7080, 25, %
RN FH B 75 25 BT HR A B B R A e 150°C 3F i #: 2h, b TLC 734 2
TR ETBE SURAEAE , FF H LOMS 738 7R BT 75 KRB AR . 205, S bE B R NIR G )
AR I BRI S T B R RIS ER A B (8. 3g) {FH 1SC0(330g)
FEL 1 FH Okt 0-50 % EA YEBHR 4, 4 TLC T [ TH BB BE A4 B 4 BT 75 1 38— (4- 91 — 2%
%) -5 L -30-11,2,3] =M —4- IR CIE, K A AR (2.83g,34. 6% %) I HIK
FBE ASIE SE A B R IR DR A 1, 3 (4 1R — K58 ) —5- 43k -3H-[1,2,3] =M -4- FIR &
B, 5 FL 00 3, iR AR I (3. 44g,42% 773 ) o LC/MS :C,H,,BrN,0, (m/e) 1 &{H 324, SZill
{8 326 [M+H, ES']»

[0344] JBIB 2 .3-(4- W - 2K ) -5- &3 -3H-[1,2,3] =M —4- I

[0345]  |f] 3—(4- R — Z3E ) -5— &3 —3H-[1,2,3] =M —4- FIR £ BE (2. 8g,8. 64mmo])
7E THF (40mL) AR LA AE I A S AL BE K &4 (1. 81g,43. 2mmol) 7E7K (10mL)
TR TS B HIAE TR AT S IR P EE 15h, BLIN LOMS 43 M B R AAELE IR AR . 2 )5,
B FE R TR . fEH NaOH( ~ bmL) Fl7K (50mL) ke Jio, ¥ A A 2 — &
Bk (100mL) H 3 HIHARBERER (. Fa K M2 IN HCL s fors 45 20 ) (3 (] A 18
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b R, IF B KOsl /8 UG, 5 2. 13g(83% %) ) 3-(4- R -
55)-b- L% -30-[1,2,3] =Mk —4- RSy &, A KA k. LC/MS <€, H,BrN,0, (m/e) 1f
SHAE 296, SEIIME 297. 7[M+H, ES'] .

[0346] LIRS . [3-(4- M - FKFL) -5- 2FE-3H-[1,2,3] =M —4-FE - IEFRE (R) -1- %
5~ L

[0347] [ /N O T ) 3-(4- YR - 2K BE ) -5- £ 3 -3H-[1,2,3] = M —4- 1 [ (592mg,
2. 0mmol) 7F A 2% (10mL) A i) & V% W AE = I AE 2V N I = & i (202mg, 2791 L,
2. 0mmol) o [F] Fr 1S B IAE ORI — 2R R B IL S B ALY (550mg, 431 1 L, 2. Ommo1) , 2.
JEEERAE A TR T (R) —1- 2KFE 41 (244mg, 241 1 L, 2. Ommol) o 2 Ji5, ¥ T 13 21 vk
FEEISBUINAE 80°C I HAF LB NEFE 2he )5, KR iRbE (O S N IR S VA 1 2 5535, F H.
WRFIERS TR, HEEEMEH 1SC0(80g) AEtail fH Tl it 0-100% EA it fieal,
LSS T [3-(4- ¥R - K58 ) -5 &4 -3H-[1,2,3] =M —4- 5L J- B R B -1- K
F — L BE (696mg,89 % =K ), A K, LC/MS :CoH,oBrN,0, (m/e) TFH{H 415, SLI{H
417 [M+H, ES'].

[0348] LB 4:1-{4' -[4- & S5-(R-1-KFE - 28 FERIEAFE)-[1,2,3] =
e —1- Jk - BEK —4- 36 | - BRTA 6 A R P IR

[0349]  [i] [3-(4— ¥R — 3L )-5- 2% -3H-[1,2,3] =M 4-FE - FETHE R -1- %
J - £ (300mg, 0. 72mmol) \1-(4—(4,4,5,5- VA% —1, 3, 2— "SRR ke —2- 35 )
REL) AR F R FNE (327mg, 1. 08mmol) - ZFRAE (11) (24. 3mg, 0. 11mmol) \2- I 3
I -2 ,67 — — FARIEREIE (89. Omg, 0. 22mmol) FIRETR =8 (460mg, 2. 17mmol) KRG
EEEAERASR T IMAZ RIS FZE (9. 0mL) FI7K (2. 0mL) o BT 1 I 3% AR T2
n#A 105°C H B HE 2h, B TLC 73 T R ANFLEIEM KL 2 5, # R NVIR WA H 2
FiR IR 2 A E KSR ST AU EW A2 EA (2x50mL) 3446 3 1
AU FH 3 K VT PR O AR JE /K MeS0, EJe ik Ak 4 45 Hof ik B 40, g Hoa i A A
ISCO (80g) A ta i FH Tt %) 0-100 % EA YEMi4E 4, 4 o 55 IR o & H FF G 3 e 17
TR, U 1-{4" —-[4- &% -5-((R) -1- FE& - SR EmIERZE)-[1,2,3] =
e —1- 55 1 BKK —4- 2k} - SR BE IR TR (240mg, 65% 738 ) o LC/MS :CyHyN,O, (m/e) it
S 510, SEIME 511. 1 [M+H, BS'T,

[0350] D EES5:1-{4' -[4- £ S5 (R-1- KE - CHEREAKE)-[1,2,3] =
e —1- 36 1- B —4- 55 ) - R R

[0351] [ 1-{4 ' -[4- & % 5 (R-1- 2 & - & A & ;& & £)-[1,2,3] =
M —1- 25 1 - R —4- & | - BRI B FF R AR (234mg, 0. 46mmo1) 7E THF (10mL) F1 £ (10mL)
W AR PRI B 1 OM S 484 EM (4. 58mL, 4. 58mmo 1) YW K5 T 15 3 1) TE B i
PiHE 15h, JUI LOMS 087 B NFEAEJEM Bl 2 5 IR FIE B2 TR, 3 A K2
FHZK AR, I HLAH LN HCT Ao g B4 381 Fy ] A i o i Sc £ 0 KR bt e gk o 727 ST
B2 )5, B 193mg (85% 773 ) Wy 1-{4" —[4- &5 -5 ((R) -1-KE - LR EREEAE) -1,
2,3] =M —1- 3% 1- BoR —4-JE L - BN IR 70 =, A B . LC/MS :CogllgN,0, (m/e)
THEAE 496, SZI{E 497. 1[M+H, ES]. 'H NMR (DMSO-d,) & :12.40 (br. s.,1H),9.66 (br. s. ,
1H),7.83(d, ] = 6. 5Hz, 2H) , 7. 67 (d, J] = 8. 0Hz, 2H) , 7. 58 (d, ] = 7. 3Hz, 2H) , 7. 47(d, ] =
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8. OHz, 2H) , 7. 34 (br. s. ,5H) ,5. 71 (br. s. , 1H) , 2. 56 (d, J = 7. 5Hz, 2H) , 1. 36-1. 60 (m, 5H) ,
1. 16-1. 23 (m, 5H) .
[0352]  SEZjififsl 18
[0353] {4’ -[4- &3 -5-((R)-1- K%k - 5Pz 5t ) -[1,2,3] =m —1-J& ]- B¢

XK -4-F - LR
[0354]
N:N
WaWal
00— W
O N
\)50
O

Ay

[0355] PR 1:{4' -[4- & 5-(R-1-FE-CHERE A HE)-[1,2,3] =
M —1- FE 1- e —4- 3L ) - 2R AR

[0356] ] (R)-1-(4- W EFE ) —4- L3 -1H-1,2,3- =M 5 FEE PR —1- KL L
(200mg, 0. 48mmo1) 2— (4—(4,4,5,5- PYFIIE 1,3, 2- A2V R dode —2- 98 ) #3E) 4
1 Z.BE (210mg, 0. 72mmol)  Z 4R (11) (16. 2mg, 0. 072mmol) \2— R IR -27,6"- —
AL (59, 3mg, 0. 144mmol) MIBERR =41 (307mg, 1. 44mmol) FIVR-E ML Z AL E TR
TN Z RUBA R (4. 5mL) FIZK (1. 0mL) o B AT 93 2 (7R 38 (B TF I 2 105°C FF4it
H 1h, B TLC AT SR AR IEM B o 2 )5, #  NARS P74 #2200 RN 2 /K 27K
W IR S . W E AL SRR Z BA (2x50mL) 13554 3 125 B FH 3K B s 5k
FHAETCK MgS0, b5 . i SRR Aa 45 ORI B, s FLad ik FH 1SCO (80g) A itk A ke
H# 0-100% EA PEMGH 4l 4 75 4o & I F IR IR A TRk, Ll {41 -[4-&
5 ((R)-1- K3 - ZREBREEIEE)-[1,2,3] =W —1- FE ]- K —4- 3L |- 2B HE
(133mg,55% 738 ) o LC/MS :CygH,eN,0, (m/e) 1554H 498, SZIll{E 499. 1 [M+H, ES'].

[0357] BB 2:{4' -[4- & % B4R -1- 2K F& - & 5 5 P & 2 %) -[1,2,3] =
M —1- 56 - B -4- I 1 - AR

[0358] [ {4’ -[4- &F&-5-((R)-1-2KH - SRR EE) -[1,2,3] =M -1-F ]- Bk
K —-4-F ) - LR O B5 (105mg, 0. 21mmol) 7E THE (5mL) F AR (5. OmL) H IS VEAE =3I
KA R E ) IMESEALEN (2. 11mL, 2. 11mmo 1) ¥« K BT 75 21 1) JC L i W AE SR B +F: 15h,
BEISS LOMS 738 R AFAE M R, 25, B RIE B N R BRI PR A M KV N HCL
HFL . K BT A B0 ] Ao ok SRR I KR btk s AES R TR G T4mg (T5%
PR {4 -4 2 5 (R -1- 2R3 - ZEER A ) -1, 2,3] =M —1- 5 1- Bk
I A= FE - SRR E, A B K. LC/MS :CyHyN,0, (n/e) T1EAR 470, SEIUAE 470. 1 [M+H,
ES']. 'H NMR(DMSO-d,) & :12.43(br.s.,1H),9. 16-9.88(m, 1H),7.84(d, J = 6. 0Hz, 2H),
7.70(d, J = 8.0Hz,2H),7.52-7. 64 (m,2H),7.42(d, ] = 8.0Hz, 2H),7. 07-7. 38 (m,5H) ,
5.70 (br. s. ,1H),3. 66 (s,2H),2.57(d, ] = 7.0Hz,2H),1.48(br.s.,3H),1.20(t, J =
7.5Hz, 3H) .
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[0359]  SEZjfsl 19
[0360] 1-(4' —{4- ZFE -5-[(R)-1-(3— =H I - XK ) - ZH8IERESIE 1-11,2,3]
= -1- S - R —4- 3 ) - RN R

[0361]
OO
N
0 >%\/
O \/40

+

N

O

?"‘“

CF,

[0362] 0 BB 1:[3-(4- R - K I )-5- & % -30-[1,2,3] = M 4-FL - H & 7 %
(R -1-(3— =% - 5 ) - L

[0363]  [F/ME - (4- AL ) —4- 23E -1H-1,2,3- =M -5 R (623mg, 2. lmmol) 7E
A28 (10mL) "BV FRAE ZIRAE AR PN = &% (213mg, 293 1 L, 2. lmmol) o [ 11
B AF AR EIAE R TR I R IR S 5 (579mg, 453 1 L, 2. 1mmol) Al
R) -1-(3-( = FEE) HE) 2 (400mg, 2. 1mmol) o Z 5, Y 13 B R kR L i &
80°C I HAEZIZHIFE 2. 5ho 2 JiT » T VBT VR AR € S N VR & 004 1 22 53 0 FUBR A 14
HAE TR, KRR EREm A 1SC0 (80g) AEtai F st - 1) 0-100% EA Yt $24t,
WGP TR o6 36, HF BAGEFIE IS N, DIERAT [3-(4- 1R - 283 ) -5- &3 -3H-[1,
2,3] =M —4- B T- ZEFIR R) -1- (3~ =5 FHE - 2K ) - LFE (735mg, T2% %), A A
EE K. LC/MS :CooH BrFN,0,(m/e) THEL(E 483, S 484. 9 [M+H, ES'T,

[0364] PR 2:1-(4' -{4- &% H5-[(R)-1-(3- = P& - I ) - L H FE P 3 &
5 1-01,2,3] =M —1- 2 ) - K —4- 38 ) - AT IR TP S

[0365]  [f] /NI AP [3-(4- R - ZX K6 ) -5 2 %k -31-[1,2,3] = M —4- 56 - & 5 1 iR
(R) —1-(3— =4 & - 23 ) - 4E (300mg, 0. 62mmol) 1- (4 (4,4,5,5- P -1,3,2- —
FIRMNARIR e —2—- HE ) ZREL ) BRI e I ER F S (281mg, 0. 93mmol) - ZER4E (11) (20. 9mg,
0.09mmol) \2—- I S FE 3L 27,67 - — AR FEBL IR (76. 5mg, 0. 19mmol) F1 i iR —
(395mg, 1. 86mmol) FIVRGYITEZMAEZ TR FIAF AR 2R (4. 5mL) 7K (1. 0mL) o
2 J W ME O PR 0 BT 43 B (0 v 38 L Vi A A 105°C FF BLBE#E 1h, BB TLC 23 B 2R A
TFAEJRMRL . 2 5 8 N TR A PV H1 2 =R RN 2 KR HKE R IR S A HL
BWAIE EA (2x50mL) I FLKE A I B AU T Eh K I DE v, FEAETEK MgS0, Tk
BRI AE S R B, s LR S 1SCO (80g) A FH T () 0-100 % EA YENi$E
ai, MR E S G IPPRE RIS TR, B -4 -4-2E-5-[R-1-3-=
BPHE - K3 ) - ZREIEIRILEIE 1-11,2,3]) =M —1- 3% ) - BEIE —4- 35 ) - BRI BE IR
Big (245mg, 68% 774 ) o LC/MS :CyyHyoFN,0, (m/e) HHEEAH 578, SEIUME 579. 4[M+H, EST.
[0366] L H3:1-(4' -{4-2FES5-[R-1-G- ZFFRE-KE)- 2R EBER
e 1-01,2,3] =mp —1- 3k - oK —4- 36 ) - AR T IR
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[0367] [ 1-(4" —{4- £F -5-[(R) -1-(3- =J 4 - x5 ) - LH AR E A 1-(1, 2,
3] =M —1-Fk b - B —4-JE ) - NG IR R (240mg, 0. 42mmol) 7 THF (5mL) il £
(5mL) A [ AR FE I I N K A il & 1. ON U4 EY (4. 15mL, 4. 15mmol) il KT
19 BB EAE S WL HE 150, BLIN TLC 73 T R R AR IR MR 2S5, ¥ L RKRRE, JF 6
WAER T M. W M2 A R — 2 (100mL) H, FR K EH 1. ON HCL H
o P B UTIEM A A EA (2x45mL) 1 I-44 G AR B H B K v dic . 16T
Mt pE 2 G, MHFIERT TERLUSEE 1-(47 -4- 2 5-[R-1-G- =5 P& - K
) - CEIERIE L 1-11,2,3] =W —1- 2} - R —4- 58 ) - BN LE PR (219mg, 93.5%
FH) o LC/MS :Cyoll,.FN,0, (m/e) THEEAE 564, SZIN{E 565. 3[M+H,ES'T. 'H NMR (DMSO~dy) & -
12. 24 (br. s. , 1H) , 9. 28-9. 93 (m, 1H) , 7. 82(d, J = 6. 8Hz, 2H) , 7. 53-7. 76 (m, TH) , 7. 47 (d, ]
= 8. 3Hz, 3H) , 5. 80 (br. s. , 1H) , 2. 54-2. 64 (m, 2H) , 1. 37-1. 61 (m, 5H) , 1. 13-1. 23 (m, 5H) ,
[0368]  SLjitifs 20

[0369] {4’ -[4- &H -5-((R)-1-(3— = P& - IRH - CH AR ) -[1,2,3] =
e —1- 5L ]- B -4- R - 2R

[0370]
aYaY
N
o} )ﬁ’k\//
o N
7;:0

)

%u\"‘\

CF

il

3

[0371]  PER1:{4" -[4- &% -5-((R) -1-(3- =H I - K - LHEERIERE ) -1,
2,3] =M —1- 5 J-BoR 4- K 1 - LR OB

[0372]  Ji] /R P (R)-1-(4- R 4 F)—-4- £ F -1H-1,2,3- = W —5- F &
B -1-G-( = PR FE) 2 E (200mg,0. 41mmol) \2-(4-(4,4,5,5- P4 A1 3£ -1, 3,
2— AN AR ke —2- 55 ) ORI ) 4R 4 BE (120mg, 0. 41mmol) « ZFRAE (11) (13. 9mg,
0.06mmol) \2— I LI 27,67 - — A FE LR (51. Omg, 0. 12mmol) A1 {3 fiR = 4
(264mg, 1. 24mmol) FRIVRGMTE ZMAEZ TR T IMAHIE AR 28 (4. 5mL) FIZK (1. 0mL) o
Z S5 4 ) PR IR T A9 30 1 v 2 LR T UM AR A 105°CHF B Lh, I TLC 43 #7 /- AAF
TERMEL e 2S5, ¥ RNAIR G174 3] 22 20 FHE N 2K R KSR A . AN
G AE A EA (2x50mL) H 5 IF A BV FH B /K s dE e T AR JE /K MgSo, . i
JERH LA 5 KA B, 5 Hod ik A 1SCO (80g) A1 (A3 A CUbt 111 0-100 % EA BEREF2 40
¥R R & IS RIE S TR, D (47 -[4- &5 -5-(R)-1-(3- =, H
5 - RE - CEREBEER ) -[1,2,3] = -1- B ]-BOK 4- K - SR IR (194mg, 83 %
P23 ) o LO/MS :CyollygFN,0, (m/e) THHAE 566, SEI{E 567. 4 [M+H, ES'],

[0373] IR 2.:{4" -[4- &% -5-((R)-1-(3- = HFEE - RE - LHEFEmERE ) -[1,
2,3] =M —1- 5 J-BoR 4- K - LR
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[0374] |9 {4’ -[4- &HE-5-((R)-1-(3- =F - R - CEERAEER) -[1,2,3] =
e —1- 2% ]- B —4- 55 1 - LR 4T (185mg, 0. 33mmol) 7E THF (5mL) 1 ZEE (5mL) %S
AR ARSI G B 1 1 ONESEALEN (3. 27ml, 3. 27mmo 1) WK « 4 T 45 31 o (0 sk
TEZRAEFE 15h, JUIN TLC 23 Won AFAE IR M B 2 I, B KM R (~ 15mL) JFI %
FIEREA R Itk ZH 1. 0N HCL Fofit, B B fs BIUTTE YA B 22 EA (2x45mL)
oI FUR A I AR B FH 3 KR R . 7R JE /K MeSO, BT I8 J5 , B |
TREBR USRI T R, B AR R T e (~ bml) A, I H 5 HChefike. 1E R4
B e R A, IF B e A o e R I Ok . EXR AT R G ¥ 135mg (T7% 7=
KW 4 -4 &% S5 (R-1-03- =P E - X - oHERERRE)-[1,2,3] =
e —1- 26 ] - A —4- 55 |- SR B, A B R LC/MS :CyglysFoN,0, (m/e) THEAE 538, 5K
AL 539. 3[M+H, ES']. 'H NMR(DMSO-d,) & :12.40 (s, 1H),9. 30-9. 92 (m, 1H),7.83(d, J =
6. 8Hz, 2H) , 7. 53-7. 76 (m, TH) , 7. 41 (d, J = 8. 0Hz,3H),5.79(d, J = 15. 6Hz, 1H), 3. 66 (s,
2H),2.55(d, ] = 7. 3Hz,2H) , 1. 51 (br. s. , 3H), 1. 18(t, J = 7. 4Hz, 3H) .

[0375] St 21

[0376] 1-{4 ' -[6-((R)-1- 2K Z& - & %0 2 e &% 2 &5 )-[1,2,3] = Mg —1- 3 - Bk

A 4= F - AR
(N:
N
O

[0377]
le)

O

%un\‘

[0378]  JDIR 1 :3-(4- ¥R - 2R3 ) -3H-[1,2,3] =M —4- AR HIfig

[0379]  7E 350mL N/, B 1- B RIE -4-7R - &K (5g, 25. 2mmol) FITAER F ls (2. 12g,
2. 11mL, 25. 2mmo1) 5 2% (50mL) & F LAZS Hh 5 (g7 o /NS B F Al 78 150°C
I 5. Bho 34 S N4 it U, 4 [ 4 FH TR 2600 EtOAC YElgk o T B8R IR AR , Vi fiAr /D I¥ DOM
I HiE e P i (RS, Okt 0% 3 50% EtOAc) $24i. K& 1E MR a4 3%, Wi, 3t A
M DCM/ e T4, 724 3-(4- ] - 2538 ) -30-[1,2, 3] =M —4- FIERFEE (1. 5g,21. 1%~
F), NIREREIEA. LC/MS :C o HBrN,0, (m/e) v1H1H 281/283, SEM{E 282/284 (M+H, ES") »

[0380]  ADEE 2 :3-(4- ¥R - ZxFk ) -3H-[1,2,3] =M —4- IR

[0381] [0 7 A ¥ fift /& THF (30mL) (KR W) P I 3-(4- 1] - 2R 5 ) -3H-[1,2,3] =
M —4— F G FFBE (1. Og, 3. 54mmol) ¥ 200mL & Ji&E K€ I A 7K (10mL) 7 ffy LiOH (0. 81g,
34mmol) , INALAES 73 MBS o RV VAL R HE 20h K Sl AR A, MR AEK (SRR,
200mL) 1, H M (2x100mL) ZHL. KK 1 JZ ) IN HCL BRAKIE 6 BT 153 2 1 T iE 9 i O,
AR C R s s,  HAE = N L8 T8, 7= 3-(4- 1R - 2R3 ) -3H-[1,2,3] =M —4- H
B2 (0.78g,81.7% /=% ), NikEREEH K, LC/MS :CHN,0, (m/e) 15 AH 267/269, SZ {4
268/270 (M+H, ES") o
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[0382] PR3 :[3-(4- ] - &%) -3H-[1,2,3] =M —4- K - HEFKR R -1- F£H - &
[

[0383]  7E 40mL J N /N A, B 3-(4- ¥R - 2R 3K ) -3H-[1,2,3] = M —4- IR (399mg,
1. 45mmol) « (R) —1- ZKEE 2% (265mg, 0. 83mlL, 2. 17mmo1) Fl = ZJi% (293mg, 0. 4mL, 2. 9mmo1)
HRIZK (TmL) & IF LA B A, JF i im AN R s & 5 Y (797mg,
0. 624mL, 2. 89mmo1) o /NI A k4, 2 B, 75y TH7E 65°C i 3. 5h, 3 A%
WIS B N4, F EtOAc Foke, 7K AR K e, IF HLAE Mgso, b4, it
JE, WG, WRRAE B /b DOV A, JF s PR el (RERR, Okt 0% 22 50 % EtOAc) #2416,
W G I8 Iy A FF, W 4a, IF Hol DOM/ e T4, 74 [3-(4- 1R - 2858 ) -3H-[1,2,3] =
e —4- B J- Z EE IR R -1- K& - LG (408mg, 72.8 % 7= 3 ), 4 F 4 [ k. LC/MS :
C,.H,BrN,0, (m/e) t151{H 386,388, SLI{E 387/389 (M+H, ES") ,

[0384] IR 4:1-{4" -[6-((R)-1- & - LHEFERILAIE ) -[1,2,3] =m —1-F& - Bk
R A= 5 - M e R Y

[0385]  7F 20mL /> 3 h, ¥ 1-[4-(4,4,5,5—- P4 A9 2 —-[1,3,2] — 4 2% 0 2% *F &
Bt —2- 55 ) - ZRFE - IR BE TR PR (93, 6mg, 0. 310mmol) , [3-(4- ¥ - Z%3E ) -3H-[1, 2,
3] =M —4- B 1- HAEF]R R)-1- K% - LM (100mg, 0. 258mmol) , 2— — IR -2
6' — —FI4 LR (SPhos) (31. 8mg,0. 0775mmol) , Pd (0Ac) , (8. 7mg, 0. 039mmol) , i ik
— B (164mg, 0. 0775mmo1) & 2K (8mL) F7K (2mL) (2 BT A 20 70%0) & 3F, LLgs
HOR A B /MR EAS, % 3, TR X P AE 80°C ik 4h, IF HAHI 2=
ISR R N EtOAc (T0mL) FiREHHIZK (100mL) FEh/K (50ml) ¥E¥k. HKMEH
EtOAc (60mL) ZEHL . KA HLE G I, 78 MgS0, 45, il %, ik 45, vt AE 5e /b DOM A, 3 HLE
PR CRERR, T 0% % 50% Et0Ac) $24l. KAl I & 9%, Wedsd, 3 H A D/
O, =4 1-{4" -[6-((R) —1- K3 - CHEIEBIEEIE ) -[1,2,3] —m —1- 5 J- Bk
K —4-F ) - IR bR G RS (45. 1mg, 36. 2% 77 %), A s (G 4. LC/MS :CyghyeN,0, (m/
e) WA 482, SEI{E 483 (M+H, ES") .

[03ge] IR 5 :1-{4" -[6-((R)-1- % - LI ) -[1,2,3] =m —1-F& - Bk
AR —A- 5 - NN IR

[0387]  7F 200mL [FJELEHEH, ¥ 1-{4" —-[6-((R)-1-2_FE - LR FERAEE AL ) -[1,2,3] =
M —1— 31— 0K —4- 3L ) - BRTA BE PR S (40mg, 0. 0829mmol) 5 THF (2mL) F1 MeOH (2mL)
9, A B AW ) N NaOH (IM, 1mL, 1mmol) o % [ N7 2 Bt bk i . 4%
B R K RE, W4, P SE Z KRR JE A IN HCL Bedk o W ir 3 BB TTvE it ok, A 7K A
CReseds, i BAEE N B NIRRT RSP TE, 4 1-14) -[6-(R) -1- K% - L5
PRI ) -[1,2,3] = —1-FE ]-BEOK —4- B 1 - NS PR (28. Tmg, 73. 9% 7% ), 4
A K, LC/MS :C,,H,N,0, (m/e) THEAE 468, Sl 469 M+H, ES) . 'H NMR (DMSO-d,)
& :12.38(br. s. , 1H), 10. 04 (br. s. , 1H) , 7. 87(d, ] = 8. 3Hz, 2H) , 7. 82 (s, 1H) , 7. 68 (d, ] =
8. 3Hz, 2H),7.62(d, ] = 8. 3Hz,2H),7.48(d, J = 8. 0Hz, 2H), 7. 17-7. 41 (m,5H) , 5. 74(d, J
= 5. 8Hz, 1H) , 1. 34-1. 62 (m,5H) , 1. 21 (d, J = 2. 5Hz, 2H) ,

[0388]  SLjitifs] 22

[03g9] {4' -[6-(R)-1-xK K -2&

OO A ) -[1,2,3] = ome—1- JE - B
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K —4- K - LR
[0390]
Ns
OO
(6]
O N
(0]

[0391]  JPEE 1:{4’" -[6-((R)-1- K& - LA ERIE R )-[1,2,3] =m—1- 3 ]-Hk
R -A- - LRI

[0392]  7F 20mL /> JiE , ¥ 1-[4-(4,4,5,5- P4 A7 2k —[1,3,2] — % 2% 00 2% 3F %
fi—2- %) - K ]- 28 Z 5 (89. 9mg, 0. 310mmol) . [3-(4- ¥ - 2K 3L )-3H-[1,2,3] =
e —4-J% -2 & TR R)-1- 2K 3 - £ 15 (100mg, 0. 258mmol) \2- — M i & -2 7
6’ - S EERCE (SPhos) (31. 8mg, 0. 0775mmol) Pd (0Ac), (8. 7Tmg, 0. 039mmo1) FIREML =
B (164mg, 0. 0775mmol) 5 H K (TmL) K (2mL) (ZATHEWRE 20 7380 ) &5, DLgs ik
PO /MR REHE B, %, R TR X P AE 80°C ik 4h, I HAH1 2 =R 1T
o MATIIMNE 1-[4-(4,4,5,5- PYFEE —[1, 3, 2] ZA N30 3kt —2- &5 ) - R 1- &
% 215 (89. 9mg, 0. 310mmo1) \2- IR BEIE -2 ,6' - —HI4IEBEA (SPhos) (31. Smg,
0. 0775mmo1) F1Pd (0Ac), (8. Tmg, 0. 039mmol) o F /MK FH B, %, fTE TR X e
80°Cm# 4h, Jf H¥A M A= & . # S NV EtOAc (T0mL) #i%e 3 A 7K (100mL) 1 #E 7K
(50m1) PE¥ko ¥ /KM= H EtOAc (60mL) ZHUIFHANLZ S I, 75 MeS0, EF4¢, iUk, k4q,
FEARAE 5 /D DOM  JF i Pridi (i f2 4l (e, Che 0% & 50% EtOAc) « G 1E 4 77
E9F, W4E, HF Hol DOV Ege T, 7R AR (47 —[5-((R) —1- 255 - LR mEEIL) -1, 2,
3] =M —1- L J- A —4- 2} - SR MR (46mg, 37. 9% 73 ) , AR T {4, LC/MS (ES) -
CyHygN,0, (m/€) THEAE 470, SEIE 471 (M+H, ESY) .

[0393] JPEE2:{4’" -[6-((R)-1- K& - LA ERI R )-[1,2,3] =m—1- 3 ]- Bk
K-4-3 - LR

[0394] 7 200mL [R LI, ¥ 1- {4 —[56-((R) —1-2x Ik - LA FEIRAEZIE) -[1,2,3] =
e —1— 2 - BEZE —4- B | - AR RS (41mg, 0. 087mmo1) 55 THF (2mL) 1 MeOH (2mL)
S UL AW 1 H N NaOH (IM, 1mL, 1mmol) o 4 R N WIE 2B bk it i %
N KRR, W4, T 2 KWk, IF FLA IN HCL B4k i3 B i g, HK A
CRtvEss, I AAES W B T IR E TS DT8R, 74 47 -[6-(R)-1- 223 - L5
FRAAE)-[1,2,3] =M —1- 5 - oK —4- 2 1 - 2% (28. 6mg, 74. 2% 772 ), A FALE K,
LC/MS :C,0H,,N,0, (m/e) THEAE 442, SCiifl 443 (M+H, ES") o 'H NMR(DMSO—dy) & :12. 39 (br.
s., 1H),10.03(br. s.,1H),7.88(d, J = 8.3Hz,2H),7.82(s, 1H),7.72(d, ] = 8.0Hz, 2H),
7.62(d, ] = 8.3Hz,2H),7.42(d, ] = 8. 0Hz,2H),7. 13-7. 39 (m, 5H) , 5. 74 (d, J = 5. 3Hz,
1H), 3. 66 (s, 2H) , 1. 46 (br. s. , 3H) .

[0395]  Sijififs 23
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[0396] 2- AL -2-{4'" -[4- A& 5-((R)-1- K& - L E AR )-[1,2,3] =
M —1- 36 - B —4- L ) - TR

[0397]
N
WaWas
o ))\
o N
o

O

Ly

[0398] P BR 1:{6- A Z& -3-[4-(4,4,5,5- WY FF Z& —[1,3,2] = & 2% 00 ¢ 3 J%
Pt —2—- 55 ) - 2R3 ]-30-[1,2,3] =Mk —4- 5L b - AR R -1- 55 - 4l
[0399]  7E 20mL /i H, o 1-(4- ¥R K 3 ) —4- B 3L —1H-1,2,3- = M 5- L K F
iR R)-1- 2K & £ fiE (2.39g,5. 96mmol) . BISPIN(1. 82g,7. 15mmol) F1 Z & & (1. 17g,
11.9mmol) 5 1,4~ —Ilkkz (59. 8mL) &3 LA A GBI Y, B HE R 5 2%h. R
AN PdCl, (DPPF) (0. 486g, 0. 596mmol) o /M5 $F, 78T H: X 48 80°CHi: 3. 5h, IF
HAME SRR, R AL, F BtOA Wk, Hedi, i BtOAc (200mL) F#HE, I H.ARIK
g KB A K (200mL) FERZK (100mL) PE¥k. H/KPEZEH EtOAc (200mL) ZEHL. A
WUZ &I, 75 MgS0, b4, iy, W4, It HFRA Bl P (il (IR, 2t 0% 22
50% EtOAc) &40, HBA MR m G 9F, =4 5- B -3-[4-(4,4,5,5- IUF & -[1,3,2] —
FAMM AR R e —2- 6 ) - 2R3 1-31-[1,2,3] =M —4- 3} - FIRF ] R)-1- K3k - L
(2. 24g,83% =3 , A PEIF I, H YA H1 2 SN A 40 8 B L4 i o LC/MS <Gy H,6BN,0, (m/e)
VHSAE 448, SEINME 449 (MHH, ES) o
[0400]  JDER 2 .2- %L -2-{4" -[4- BE -5-((R)-1- K&K - LHEPBIERAEE)-[1,2,3]
= -1 38 TR 45 - IR R
[0401] 7 20mL /M, 5 2-(4- R — Z5 55 ) —2—- 3L - A8 S (130mg, 0. 506mmol)
{5— % -3-[4-(4,4,5,5- VU FI L —[1, 3, 2] 4290 2% 30 ke —2- 2% ) - 2R ]-3H-[1,
2,3] =M —4-FE - E TR R -1- 2 3 - Z B (212mg, 0. 473mmol) \2- — 3 B
E-2" ,6" - ZHEERIE (SPhos) (59mg, 0. 144mmol) R —4F (292mg, 1. 38mmol) Al
Pd (0Ac),(17mg, 0. 0. 75mmo1) 5 ZE (8mL) Fi7K (2mL) (2 HTHZAWKET 20 4380 ) A IFLAES
HR T BT W/ MR R AR, 2B, R T8 P AE 80°C ik 4h, JF HAHI 2=
W N ECOAC ke, FHZKRH Eh K W%, 76 MgS0, bF1, 1t U, W 4i , iR AE i
/b DOM H - aE ok PR i PR 4l (RERS, Cfeh 0% %2 50% EtOAc) » A IE Mo & I, WK
46, JF Hi DOM/ e T8, 77k 2- 3L —2-{4" -[4- F& 5 (R -1- K% - LA
A% )-[1,2,3] =M —1-F% 1- B8 —4-F5 } - INER A (106mg, 45 % 7 3 ) , g (il 44 .
LC/MS :CootyoN,0, (m/e) T14AH 498, SZI{E 499 (M+H, ES") o
[0402] PR3 :2- L -2-{4" —[4- 5 -5-((R) -1- FE - LHRERERE ) -[1,2,3]
= -1 B TR 4 - TR
[0403] 7 200mL [RECHEHE A, ¥ 2—- 5L —2-{4" —[4- 3 -5-((R) —1- ZxFk - L FEI
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FEEHE)-[1,2,3] =M —1-FE - 2K —4- 55 1 - INER IS (100mg, 0. 201mmol) 5 THF (4mL)
FIMeOH (4mL) & FFLLZA B TR o 17) 03 N IM NaOH (2mL, 2. Ommol) o ¥ [ M) LE %596
P2 RIF HAEAEAEVKAE T 1.5 Ko B RNYFRIRAE ST 1 RIFHZ G IMATEZ [ 1M
NaOH (Iml, Immo1) o ¥ 2 NAAET4RIX A AE 40°C hn#h 6h, I H2 A E SR . ¥k
KRR, Wk%a, FE 2 KRB IE A IN HCL BR1L. BT E Byl it g, FKF O
veik, RSN A NIRRT, A 2- A 2- {4 -[4-FE-5-(R-1-2
- CEREBIEEEE)-[1,2,3] =M —1-F ]- R —4- 5 1 - AR (79. 6mg, 81. 9% %),
M A LC/MS :CyglygN,0, (m/e) HHAH 484, STl 485 (M+H, ES™) . 'H NMR (DMSO-dy)
§ :12.43(br. s. , 1H),9.68(br. s. , 1H),7.84(d, J = 7. 0Hz,2H),7.71(d, J] = 8. 3Hz, 2H) ,
7.58(d, J = 7.5Hz,2H),7.50(d, ] = 8. 3Hz, 2H),7.06-7. 43 (m, 5H) , 5. 70 (br. s. , 1H) ,
2.18(s,3H), 1. 33-1. 73 (m, 9H) »

[0404]  SEjtf] 24

[0405]  (R)-1-(4" —(4- 3L -5 ((1- HFIELLHEIE ) FRIEE ) -1H-1,2,3- =M —1- 3L )
B -3- 2 ) Mk PR

[0406]

[0407]  BIR 1 :1-(3-(4,4,5,5- PURREE —1,3,2- A ZMN 23R il —2—- 56 ) F3E) A
Bt PR L1
[0408]  350mL %5 B MHA AR 1-(3- IRAE ) ML F IR LS (3. 56g,13. 2mmol) 4, 4,
4" ,4' ,5,5,5" ,5' - J\EHE-2,2" X (1,3,2- 5 I4WNZFF k) (4. 03g, 15. 9mmol)
MZBRE (2. 6g,26.5mmol) , 3 HZ JE IO 1,4- —BELe (4omL) LA H AGEREY. 25
WREYH AR EIE L R NIRAY) 10 7080, 2 JGEERAERIA NN [, 17 - (=
AR ) Rk ] &SR (T1) (484mg, 0. 66mmol) o« 2 Ji5 , ¥ FEHHH MRS 3 0 HoR AR (S
SR NR G AR AR 80°C N4 Bhe 2 J5, VA H A = IF HAR N 220K (100mL) FH 7K
(100mL) FIEH T, I B A ML WA R EA (2x150mL) (A R IR G, MELUE 3
PN Z ) o FaE I A B F S K e 8 JF HAE oK MgSo, B4, iy Ak 4ngs il
B (~ 11 11g) , FHAT A 1SC0 (1209) A3 Tt 0-60% EA YEMIELE. K&
W45y (20-40) & IFRERIER T TR, LAk 1-(3-(4,4,5,5- U % -1,3,2- =
FAMAER Joe —2— 25 ) 2REL ) MBI BB, ARG (2. 558,61% 7% ) o LC/MS
C,eHsB0, (m/e) THEEAE 316, SZif 317. 2[M+H, ES'] .
[0409] IR 2:(R)-1-(4" -(4- {3 H5-((1- RFELHE) A=K )-10-1,2,3- =
M —1- 6 ) BCEK -3- 35 ) AR P IR LR
[0410] ] 50mL 25 EHE K 1-(3-(4,4,5,5- PR3 -1, 3, 2- SN2kt —2- 35)
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) AL 2B (236mg, 0. 75mmol) 1- (4— JREHEE ) -4- 2L —1H-1, 2, 3- =Mk -5 Ji
BT R)-1- 2K 4 BE (200mg, 0. 5mmol) « Z FE4E (11) (16. 8mg,0. 075mmol) \2— — ¥
CIEEEL —27,67 - 4B (61. 4mg, 0. 15mmol) FN@ERE =87 (317mg, 1. 5mmol) [HIVR
S ERAEZ SR INE A 2 (4. 5ml) FK (L 0mL) o 2 )&, A5 e el i i g
BT B A5 2R T B BT R s i 110°C . ez iim g ferh, A 4 Bt
BIFW . 25, B RNIREYA RS IFEIN RKMEKE R . BHEIUL SRR R
EA (2x50mL) 1 55 IF 2 B0 FH 3h /K B VPE s R Tk MgS0, E4 o il Ak 4 25 th
FHLP= 4, F KL A8 FH 1SCO (80g) FEEIE I S5t 0-100 % BA BB $2 46 o 1 BT 75 I 4% & 964
WHITER S B, LR R -1-(47- (4~ B3 -5-((1-RE CEE) AR ) -11-1, 2,
3- =M -1- k) BoR -3- 58 ) MAKE TR OlE, A TR K (144mg, 56. 6% 7% ) . LC/
MS :CyollyoN,0, (m/e) HHEAH 510, S 511. 2 [M+H, ES'].

[0411] DI 3:R-1-(4" -(4- B3 5-((1- RELHE) mEAKE)-10-1,2,3- =
M —1- 35 ) BRI -3- %) IR B TR

[0412] ] (R)-1-(4' —(4- & —5-((1- F 3 4 H 3 ) B " 3 )-10-1,2,3- =
e —1- k) B -3- 2k ) MNSE IR 4BE (162mg,0. 32mmol) 7E LFF (6mL) IS AE =
A E KPR INEEALEN (1.59mL, 1. 59mmol) W . Z )5 5 AT 15 20 VE s b
# 20h, JLIS LOMS 23 A SR — S iR 2 )5, BV R N TR S A s o m#k
£ 55°CHf HAwH: 3h, BN LCMS 7387 SR AAELE IR A B 2 J5 , $ HA H1 22 5050 FR R e
BT, I HAG e B KRR . F /K M2 T IN HCL Hrofi . 4 43 380 1) [ 44 18
o s AR I KRR . TR TRZ G, ¥ 130mg (8. 6% /%) [ (R) -1-(4" -(4- H
B 5-((I-FEZEE) RERE)-1H-1,2,3- =M —1- 5 ) BER 3-5) XA &
IR 7 25, 8 AT K. LC/MS :Cogl,N,0, (m/e) 1185 482, S {H 483. 1 [M+H, ES']. 'H
NMR (DMSO-d,) & :12.39 (br. s. , 1H),9. 32-10. 31 (m, 1H) , 7. 80 (d, J = 6. 8Hz, 2H) , 7. 70 (br.
s.,2H),7.53-7. 64 (m, 2H) , 7. 39-7. 52 (m, 4H) , 7. 35(d, J = 7.5Hz,3H),5.80 (br. s. ,1H),
3.05-3. 57 (m, 3H) , 1. 35-1. 74 (m, 5H) , 1. 25 (br. s. , 2H) ,

[0413]  SEZjtifs] 25

[0414]  1-{3" —[4- F&E -5-((R) -1 K% - LRI ) -[1,2,3] = -1- K ]- Bk
a8 4= B L - RN R

[0415]

[0416] BE 1 :3-(3- ¥R - KL ) -5- FHL -3H-[1,2,3] =M —4— FR FF fig
[0417]  7F 350mL e /NS, ¥ 1- BEIE -3- ] - K (2.47g,12. bumo1) FI] —2— JRfg
s (1. 35g, 1. 37mL, 13. Tmmol) HHZE (106mL) & A H i G RFR . B/ EIEE
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A HALE 150°C RSN 2.5 K (T 4h) o g Nk v, 4 [ A H AR R0 . 1 a8k
48, RRAE S /D DOV R, JF Hal i PR (i (RERR, CfeH 0% 2 30% EtOAc) $e4l, FAiE
(I8 5 4 9, Wk4i, 31 Bt DOM/ e T4, 7= 2E 3-(3— ¥R - 2K3E ) -5 3L -3H-[1,2,3] =
e —4- FIER FI RS (1. 04g,28. 2% 7738 ) , AIRAR A 14 . LC/MS :C 1, BrN,0, T4l 295/297,
S 296/298 (M+, ES') ,

[0418] BB 2 :3-(3- R - K3 ) -5— 3L -3H-[1,2,3] =M —4- Fg

[0419]  [r) A S AAAE THE (40mL) (AR ) ) 3-(3— R - 2x3L ) -5- I -3H-[1, 2,
3] =Mk —4— R S (1. 0g, 3. 38mmol) F 250mL [RE B A K (10mL) F ¥ LiOH (0. 81g,
34mmol) , MFALLE o MBS At . Wi AE SR PEHE . ¥ I Nk 4a, fE KPR R (R
F,200mL) , H £ 8F (2x100mL) ZEHL . KK 1 2 H AN HCL BRAK o 4 43 2 BT i Mt 3, F K
FOREPESS, IF HAE S N B2 R RS b T8, 7= 48 3- (3 IR - Z-38 ) —-5- i -3H-[1,
2,3] =M —4- TR (0.913g,95. 8% 7= H ), NikEF K. LC/MS :CoHN,0, (m/e) 15 AE
281/283, SI{E 281/284 (M+H, ES™) .

[0420]  DEE3 . [3-(3-JR - ZFE)-5- R -3H-[1,2,3] =M —4- K - ST R) -1- 2K
5 - Ll

[0421] 7 40mL J /NI A, B 3-(3— 9] — 2R3k ) —5— FI 5L -3H-[1,2,3] =M —4- F IR
(0.91g, 3. 2mmol) . (R)—1- 2K % Z % (0. 84g,0. 83mL, 6. 9mmo1) Fl = Z % (0.91g, 1. 3uL,
9.0mmol) 5 M ZE (28mL) & Jf LAZ5 38 (o i ¥, JF Homg Hon N — R R B I 28 & AL )
(2.5g,1.9mL, 9. 0mmo1) o /MK TFH B, % E, fEME e 65°C Nk 2. 5h, IF Hi%
MR FR . B N4, s R PE, B DO R, JF Bl i s il (RERR, Ot
H10% %2 50% EtOAc) 124l 518 IR A I, Wi, DO/ Dbt T15e, 74 [3-(3-7R - 2R
) -5 3L -3H-[1,2,3] =M —4- 5 ]- ST R) -1- 53 - 218 (0. 86g,66% =% ),
HIRTEELE AR / o LC/MS :CigH,BrN,0, (m/e) THEE 400/402, SLI{E 401/403 (M+H, ES") .
[0422] B 4.1-{3" -[4- P I -5-(R-1- K- 28 EmwRE AL )-[1,2,3] =
M —1- J - B —4- 3L | - BRTAE A R P NG

[0423] 7 40mL /b JifE 0, ¥ 1-[4-(4,4,5,5- 4 A 2% -[1,3,2] = 4 2% Wl 4% 3F %
Ft —2- 3k ) - AL - IR e AR TR S (356mg, 1. 18mmol) | [3— (3— ¥R — 43k ) -5- 2k -3H-[1,
2,3] =M —4-FL ]- FAEFR R -1- K% - 485 (430mg, 1. 07mmo1) \2- I AL -2
6' - —FSAEEZE (SPhos) (132mg, 0. 321mmol) 1 Pd (0Ac), (36. 1mg, 0. 161mmol) 15 1 2
(34mL) (Z AT HZEMH 20 7381 ) & JF LAES R s o 171 LI A AEAEZK (9mL) (2 /T HH
R 20 438h) PEEER =80 (682mg, 3. 21mmol) o /NI SHEWH, 28, G
HTE 100°CEAMIN# 2. 5 K (T 4h) JF HAHIREE 1he RN IEHE, A EtOAc (50mL)
TSI FHK / 2h7K (100/50mL) FHER/K (150m1) ¥E¥. KR FH EtOAc (2x150mL) ZEEL.
WANLZE I, 78 MgS0, b8, ik yk, W4, W iE A5 & /> DOM vh, IF Had i Pt 4% (hk
i, Cfet 0% 22 100 % EtOAc) $&4l. & g & IF, W4a, 35 B DO/ ke T8,
A 13 —[4- B3 5-((R)-1- 2R - SR E AR ) -[1,2,3] =M —1- 5 ]- B
IR 4= FE - IR R R (1428, 26. T% 73 ) , A EEEfE. LC/MS :CyoHogN,0, (m/e) Tt
HH 496, SEI{E 497 (M+HH, EST) .

[0424] B IE5.:1-{3" -[4- FE 5-(R-1- KFE - SR EBAEAE)-[1,2,3] =
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e =1 Fk 1= K —4- 3L | - BRI e P IR

[0425]  7F 100mL [ &K, B 1-{3" —[4- P 5-(R)-1- K FE - ZH LI =
H)-[1,2,3] =M —1-F J- B oK —4-FE - N b8 B R A AR (141mg, 0. 284mmol) 5
THF (10mL) & JF PA %A H T 6 % . 17] 3 AN NaOH (1M, 2. 8mL, 2. 8mmol) o ¥ 5 N4 1F &
EPEFE I H AN 534 KA THE . 7E 18h 225, ¥ [ N4 FHOK A% B, Wi, FH 5E 2 K A k¢
A IN HCL Bg Ak 44 453 2yt ie ¥y 38, FK A CRe ek, IF BAE = B2 th T4,
A3 —[4- B2 5-((R)-1- 3k - S AERAE 2 8 ) - [1,2,3] =M —1- 8 ]- Bk
K —A- - A PR (49mg, 35. 8% 7 2 ), A H A . LC/MS :CogtyeN,0, (m/e) 15
i 482, =2 I {H 483 (M+H, ES?) . 'H NMR(DMSO-d;) & :12.39 (br.s.,1H),9.72(br.s., 1H),
7.84(d, J = 7.8Hz,1H),7.77(s, 11),7.56-7. 73 (m, 3H) , 7. 51 (d, ] = 7. 3Hz, 1H), 7. 43(d,
J = 8.0Hz,2H),7.28(br. s. ,5H),5.70 (br. s. , 1H), 2. 12-2. 27 (m, 3H) , 1. 27-1. 65 (m, 5H) ,
1.19(d, J = 2. 8Hz, 2H) ,

[0426]  SLjiifs] 26

[0427] (3" -[4- F&& -5-((R)-1- &% - LI ) -[1,2,3] =M —1- 5 ]- Bk
K-4-F -2,

[0428]

N
O3
h

[0420] BB 1.{3' -[4-FHEH-S5-(R-1-KE-Z2HEBRIERKE)-[1,2,3] =
M —1- 6 - B —4- 55 ) - 2R AT

[0430]  7F 40mL /) i o, ¥ 1-[4-(4,4,5,5- P4 A7 2% —[1,3,2] — % 2% 0 2% 3F %
Bt —2- 2k ) - RKE - LR AW (311mg, 1. 07mmol) | [3—(3— ¥R — &4 ) -5— A& -3H-[1, 2,
3] = —4-FE - HEF R (R)-1- KI - 4B (430mg, 1. 07mmo1) \2- IR 2L -2
6' - —F4 LR (SPhos) (132mg, 0. 321mmol) F Pd (0Ac), (36. 1mg, 0. 161mmol) 5 FF 2E
(12mL) CZ BT 20 7387 ) & FF AL R B o I ANV #RAE /K (4mL) (2 i
ZRFT 20 23 Bh ) IHERR =80 (682mg, 3. 21mmol) o KH/AMIA R BEAR, B, 48 mis
HHAE 100 CRESMINA 2.5 K (7L 4h) F Hye 12 200 the ¥ VA0 3E, ] EtOAc (50mL)
i B F K/ #hsK (100/50mL) AT ER 7K (150m1) BE¥k. 7K 2 2 H EtOAc (2x150mL) %5
o WA NZE I, 75 MgS0, b4, I U8, W4, B AE i /D 1) DOM H, Jf H a8 i oo €13
(REJRS, ©hth 0% 2 100% EtOAc) @4l R4 i 4 & JF, W4, JF H N DCM/ bt +
B A {30 —[4- B2 -5-((R) —1- "% - LB EEIE ) -[1,2,3] =M —1- K& ]- B¢
K 4= B} - SRR (96. Tmg, 18. 6% 773 ) , Ay A E 7K. LC/MS :CysHyeN,0, (m/e) THHAH
484, SN 485 (M+H, ES') .

[0431] B 2.{3' -[4- I S5-(R-1-FK &K - 2R IEHRERFL)-[1,2,3] =
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e —1- 2% - K 4-2 1 - AR

[0432]  7E 100mL ARG A, {37 —[4- FZE -5-((R) —1- K E - LHEAERERE) -[1,
2,3] =M —1- 3 ]- PR —4- 55} - LR 4T (90mg, 0. 186mmol) 55 THF (5mL) & JFLAZS Hi TG
R K (ImL) F % LiOH (78mg, L. 86mmo1) , IIFVLLES /> s ift o ¥ S N E =
TBEFE 17h, K S S F KRR RE, ki, Tl B2 KRR IR HT IN HCT BRI K5 BT A3 2 3T i)
LPE, KR CReptss, F HAES WA T, =4 1-{3" -[4- FE 5 (R -1- FFE - &
ORI ) - [1,2,3] =M —1- 36 ]- K 4= | - AT BE R (64. Tmg, 76. 3% %K) ,
M EEFEE . LC/MS G, N,0, (m/e) THEAH 456, S2Il{E 457 (M+H, ESY) o 'H NMR (DMSO-dy) & -
12. 41 (br. s. , 1H),9. 72 (br. s. , 1H),7.85(d, J = 7.8Hz, 1H),7. 78 (s, 1H) ,7. 59-7. 73 (m,
3H),7.51(d, J = 7.5Hz, 1H), 7. 39(d, ] = 8. OHz,2H) , 7. 06-7. 34 (m, 5H) , 5. 69 (br. s. , IH) ,
3.65 (s, 2H), 2. 19 (s, 3H) , 1. 44 (br. s. , 3H) ,

[0433]  SEjtifs] 27

[0434]  (3- 3K —4- Jk —5- AL —3H-[1,2,3] =M —4- 55 ) - 2R R) -1- K& - &
fig

[0435]

Ns
OO
o
N

(o)

[0436]  7F 20mL /]I o, % 25 56 B B2 (6. 9mg, 0. 057mmol) « [3—(4- 1 — %5 3L ) -5
Bk -3H-[1,2,3] = M —4- J& J- 20 26 1 R AU T MR (18. 9mg, 0. 0471mmol) \2— — ¥ C ik
-2 ,6" - " HEERZE (SPhos) (7. Tmg, 0. 019mmol) B 8 =4 (30mg, 0. 14mmol) Al
Pd (0Ac), (2. Omg, 0. 0089mmo1) 5 2K (4mL) FZK (ImL) (2 FiFHEWd 20 4340 ) &3, A4S
HRTEEBTF R B/ MR AEH B %8, R X A 7E 100°C hn#4 3. 5h, 3 HiAH]
PRI B S A E  RE kg, I BtOAC Rk, WRGE , VR AE St/ DCM R, JF HAE
PRig s (A, Cfeh 0% 2 100% Et0Ac) 44, W& g5 It Wi, 7+ H M DM/
CFET 4, =4 (3- B —4- 5 —5- 2L -3H-[1,2,3] =M —4- ) - HEFR R -1- %
- CBE (12.4mg,66. 1% 773 ) , A A EFEAK, LC/MS :CyH N0, (m/e) THAEAE 398, SEIAE
399 (M+H, ES) . 'H NMR (DMSO-dy) & :9.67 (br.s.,1H),7.86(d, J = 7.5Hz,2H),7.76(d, J
= 7.3Hz,2H),7.49-7. 68 (m,4H) , 7. 41-7. 49 (m, 1H) , 6. 92-7. 40 (m, 5H) , 5. 70 (br. s. , 1H) ,
2.18(s,3H),1.49 (br. s. , 3H) »

[0437]  SEjfal 28

[0438]  [3-(4' — & - B —4- 55 )-5- L -3H-[1,2,3] =M —4-3% - A F R
(R)-1- K% - LM

[0439]
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[0440]  7E 20mL /) i 0, ¥ 4- G0 2k 28 5L A R (20. 1mg, 0. 137mmol) « [3-(4- R - 2K
B ) —5- AL -3H-[1,2,3] =M —4- & 1- ZUEFERAUTBE (50mg, 0. 125mmol) \2— —H %
-2 ,6' - ZHAEIEELIE (SPhos) (15. 3mg, 0. 0374mmol) iR =4F (79. 4mg, 0. 374mmo1)
F1Pd (0Ac), (4. 2mg, 0. 0187mmol) 5 A2 (2mL) 7K (0. 5mL) (2 /i FHE I 20 438 ) &
I, PAgs R (B K/ MIEURH BV, 25 B, fE TR X P AR 100°Cin#i 4h, JF HL
AR IR R K (BmL) F1EtOAc (60mL) k. #4438 7K (50mL) 1
#hK (B0mL) PEdk. ¥ /K= H EtOAc (60ml) ZEHL. #AHLZ AR ERKVER . HAVZ
G IF AR, Vi RAE 5D DOV, I Bl i Pl (RS, ke 0% %2 50% Et0Ac) 248,
WG G066, We4a, 3 Hol DO/ Cpt T4, 748 [3-(4) —J(3 - BR —4-3%)-5-
F5-3H-[1,2,3] =M —4-F J- 2 R (R) —1- K% - 4B (20mg, 0. 047mmol, 38% 7 %5 ) ,
b E . LC/MS :C,lL, N0, (m/e) 15848 423, SZilfl 424 (I, ESY) o 'H NMR (DMSO-d,) & -
9.72(br.s. , 1H), 7. 86-8. 07 (m,6H) , 7. 65(d, ] = 8. 3Hz,2H),6.80-7. 48 (m,5H) , 5. 69 (br.
s.,1H), 2. 18(s,3H) , 1. 48 (br. s. , 3H) .

[0441]  SjEfs1 29

[0442]  1-(4" —(1-(1H- DY M —5- & ) 3R 2k ) B 28 —4- 55 ) —4- 2 -1H-1,2,3- =
Me —5- FEZAE IR (R)-1- %k - 28R

[0443]
Ns
OO
s
N
| \,N N
S o

Nsy

O

oty

[0444]  JDIR1:1-(47 -(1- FEHRNE ) PR —4- 55 ) —4- FE -1H-1,2,3- =M -5-F
RET R)-1- #FH - 2

[0445] [/ 4- 3 -1-(4-(4,4,5,5- VUL -1, 3, 2- A A2 g —2- 26 ) oK%
) -1H-1,2,3- =M 55— FEFLFR R) -1 ZFFELHE (485mg, 1. 08mmol) + 1-(4- JRZHFEL )
P LE I (360mg, 1. 62mmol) - Z EZ 4 (11) (36. 4mg, 0. 16mmol) \2- 3 L B3 27,
6’ — — A IEIBEZE (133mg, 0. 33mmol) FREEE =41 (689mg, 3. 25mmol) [RIVR-E )1 25 V6. 18
AU T MARZE (OmL) F7K (2.0mL) o 2 J&, P M ¢ PH 344 I 45 21 1 e AR (0 B P2 44
2 105°C, FEHiE 3h, BhBT TLC 4387 Bom B BE s AT AE . 25 F RN IRG v 31 1K L A
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IKFRE . HANALAWAI R EA (2x50mL) 445 I 2L H SR vk, IF HAE
oK MgS0, b, ik BRI 44 R Bk FE 40, LR 43 A 1SC0 (80g) AE (A il H e
0-100% EA PEREERAE . 4 BT 75 o & FFIF OB EFRIE ES TR, DL 1- (47 - (1- 73
RHE ) BEOE —4- 55 ) —4- L —1H-1, 2, 3- =M -5- FLE LR (R) —1- 4% - 488 (190mg,
38% ), AWK, LC/MS :CH, N0, (m/e) 1548 463, SZIll{E 464. 8 [M+H, ES'] .
[0446] DB 2 :1-(47 —(1-(1H- PU M —5- 35 ) PR FE ) BEK —4- 5L ) -4- FIE -1H-1, 2,
3— =M —5- FL IR (R)-1- A%k - 4

[0447] [ 1-(4" —(1-FEMNEE) B —4-55) —4- FEE -1H-1, 2, 3- =M —5- FL
i (R)-1- ZKF L5 (50mg, 0. 11mmol) 7EFFZE (5mL) ¥ E BEMAZ A FIMAZ - IE
THERAMND (5. 3Tmg, 0. 22mmol) FBHEIE —FIEAELE (12. 4mg, 14. 31 L,0. 11mol) o K15
BIRVEMA I 100°C FF HAi#: 15h, TLi LCMS FT TLC M R AFAEEM B, 2 )5,
W SLVA 1 2 S0 BN Z R KA TRORT EA T N 240 B 3R K MR EA RS AR
WA T BB R K B RE VR I HLAE TE 7K Mg SO, Tt o 1 Rk 4 28 =4, 4 oA
FH TSCO(40g) FEEEF St 5 0-100 % BA T & B %P i 10 % R VR B4 . fT 75 1l 7
W5 ST EET I 10% PR KR, I B G, I BERIE RS TR, LIRS
1= (47~ (1~ (LH- PYm —5- 35 ) BRATEE ) I ~4- 35 ) ~4- AL ~111-1, 2, 3- =M —5- FEU L
B (R) —1- 253 - 2B, A A {E (25mg, 46 % 75 ) o LC/MS :CoglogNg0, (m/e) +454H 506, 5K
M 507. L [M+H,ES"]. 'H NMR (DMSO—d,) & :16. 08 (br. s. , 1H) ,9. 20-9. 84 (m, 1H) , 7. 85 (d, J
=7.0Hz,2H),7. 73(d, ] = 8. 3Hz, 2H) , 7. 52-7. 65 (m, 2H) , 7. 46 (d, ] = 8. 3Hz, 2H) , 7. 34 (br.
s.,5H) ,5.52-5. 84 (m, 1H) , 2. 17 (s, 3H) , 1. 51-1. 63 (m, 4H) , 1. 15-1. 35 (m, 3H) ,

[0448]  SEjEf 30

[0449]  {3-[4" -(1- PEAMLZIEIRIE - FRINTE ) - oK —4- 56 1-5- 2 -3H-[1,2,3] =
e —4- J% } - ZIEE IR (R)-1- K%k - 48R

[0450]
m OO
N
N Y/’K
S, o N
o O >¢o

O

?.n\“

[0451] 7 50mL [ Ji§ 0 s K5 1-{4 " -[4- B 5-(R)-1- 225 - SR I e &
F)-[1,2,3] =M —1- 5 1- B —4- 25 | - IR EE R (50mg, 0. 201mmol) 5 DCM (1ml) Al
DMF (3 ) fER T &3 LAgs th B (82 LAy (RN Z TR][B]RE 10 2380 ) i L2 in N
ARG (26. 3mg, 18. 11 1,0. 207Tmmol) o #4 K NAIAE MR P HE 1. 5ho i R N AHAE, H DCM/
RN DOM/ Cofe T4, FF H¥EARTE THE (1. 00m1) *ho 7E bmL /N, B L (29. 6mg,
311 umol) 5 DCM(Iml) 7E& T & IFLAZ tH G o 1) H AN Nal (43t o 60 %6 43 OB
7.46mg,0. 311mmol) , 3 H A4 A LB TFYITE S PR 1. bho M E 0 THF ¥y (I THE Pk,
Ix1mL) ¥ I 2 EEEERAR A o R NYITE SRR 1R % RN AR 3 Ko A
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T3 AN NaH (4203 TR i 60 96 73 OB 7. 46mg, 0. 31 1mmo1) FF44 S WADAE 2P HE 1 K. N
AN T3 AN NaH CB 490 60 % 43 BGR 7. 46mg, 0. 31 1mmo1) FK fe A E =ik i+ 1 Ko 3%
S S EtOAC HBe I FH AR B /K Beigs, 78 MgS0, T4, b %, k4 , W ARAE i /b DCM R, IF
L ok e i (RERS, DOM 1 0% 22 5% MeOH) 3241, 44438 4040 43, W4, 3% .1 Dew/
Rt TE, A {3-147 —(1- PEAELZIEIAE - BRIV TE ) - B —4- 2k ]-5- 3L -3H-[1,
2,3] =M —4-FL - IR (R)-1- K3 - LW (5. 6mg, 9. 7% 773 ), A A A 4. LC/
NS :CyoH,oN:0.5 (m/e) HEAE 559, Szilifl 560 (M+H, ES™) » 'H NMR (DMSO-d,) 8 :11.24 (br. s. ,
1H),9. 68 (br. s. , 1H),7.85(d, ] = 7. 0Hz, 2H) , 7. 72(d, ] = 8. 3Hz, 2H) , 7. 59 (d, ] = 7. 8Hz,
2H),7.45(d, J = 8. 3Hz,2H),7. 34 (br. s. ,5H), 5. 70 (br. s. , 1H) , 3. 23 (s, 3H) , 2. 17 (s, 3H),
1. 29-1. 73 (m, 5H) , 1. 23 (br. s. , 2H) .
[0452]  SEjfs 31

[0453] 1-{4" -[3-((R)-1- XK F& - &
A 4= L - IR

[0454]

o A& ) -[1,2,4] = m —4- 5 - BE

[0455] DR 1 :1- R -4- RERERIR A 2K

[0456]  7F 250mL [&lJEEEHE T, B ER4AS (6. 11g,61. Ommol, 245 2. 1) Fl 4- VR f% (5g,
29. Immo1) 5 & F %z (25ml) FIZK (25.0ml) &3 AL HIRE ORI . B RNV IRS WY
HZE 0°C, I HAE 4 3BT I &M% (3. 68g,2. 45ml, 32. Ommol, & :1. 1) .
R O°CHERE 30 238h, 2 J5 16 25°CHitE 19h, H4 J NIR-A Wil it ik i T e I v ot
M= PRl KK MEEH &P s (1x26mL) REAERL . A HUEA I, H H0(1x25mL) |
TIFI NaCl (1x20mL) $E¥%, 78 Na,S0, BB IF 7R B thik 4 o 1 v br Ll R 70 1 T T4 L
Y5 5. 43g (87% ) [MIPTEIF=4. 'H NMR (DMSO-dy) & ppm 7. 55-7. 74 (m, 2H) , 7. 28-7. 50 (m,
2H) »

[0457] BB 2 . (4- IR ) - Wik

[0458]  7E 500mL [FEFEHEH, F 1- IR —4- FhiF IR G 28 (1. 5g, 7. 0lmmo1) 55 THF (¥
0. AM % (52. 5mL, 21. Ommol, 5 :3) &I, LAZH R AW o i | NAAAE 25 C I HEIE A
FHL S VARG AR B ThIR A LAZE H T JR 174, ARAR Al k. (D " = 230.9/233. 0 (m/
e)o

[0459]  ZDHR 3 :N-(4- JRAIE ) - kA BRAH IR 2k

[0460]  7E 250mL [FJECHEHE, FF 1- (4- 3R ) Bk (1. 62g,7. 01lmmol) 5 FFEE (50m1)
I BB AR ORI A MeT (1. 09g,482 1 1,7. Tlmmol, 48 :1. 1) JF¥ R IR &)
7 25°CHEHE 1The FEHLR MRS WIE A RS UL R IR AR O R BB R AEANE— 25
PR oL A .

[0461] 7 250mL [ Ji& e s F 1-(4- RN ) —2- & - Rl IR S LR 2h (2. 61,

2
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7.00mmol) 57K (10mL) FI ZREE (10. OmL) & Jf LALE H AR . IIABFER K-S (525mg,
509 1 L, 10. 5mmol, Y& :1. 5) FF H M R NATE 25 CHid: 20h, KA R IR A E B2 Pk
i A — P ARBOIEAE S ZBEE N I ERER (1. 19g, 7. 00mmo1) o B5 AK€ / i (0 o 4430 iod A
BRI BB BEUT R KBRS IR o B IR AE B e 4 DASS ARG 2 (Bl KRz £
B NAERS O T T LA H 2. 27¢ (111% ) WIFTRR M kL. B &= e A — 44l
GO FAEH . (MHH) ™ = 229. 1/231. 0 (m/e)

[0462]  JDIR 4 :4- (4- WAHE ) —4H-[1,2,4] =M -3- FLfi%

[0463]  7E 500mL [FJE B 1, 4 N —(4- JRRFEE ) - A BRAH % 26 (2. 27g, 7. 77mmo)
AR (715mg,596 1 L, 15. 5mmol, i :2) A IFLAA H B AW ¥R NEEGDImHAE
120°CHe4E 3. 5ho B R NV EIFF AT 3M NaOH Bfifb. KRS 4 H 150ml — & FF e R IF
BRG] pEHAEAH 2 B B WIAHAE Na,SO, b dFid 38, KA
Fro Pk yE A S TR A VARG IF B ik gs . HREYE T R Ol , Ik
I UE LI bR B AT R R AR AR IR AR O R, IF HAE AT LA
Z5HH 1. 6662(90% ) HIFTERIM R, (MHH) " = 239. 0/240. 9 (n/e) » 'H NMR (DMSO-d,) & ppm
8.20 (s, 1H), 7. 66-7. 81 (m, 2H) , 7. 34-7. 54 (m, 2H) , 5. 86 (s, 2H) .

[0464] JDUE5 :1-[4"-(3- &3 —[1,2,4] =M —4- 3L ) - BIK —4- 55 1 IRTA B P IR R 16
[0465]  {F 20mL 5 HP5E A1, 8 4- (4- JRARFE ) —4H-1,2,4- =M -3- % (349mg, 1. 46mmol)
4= (1- (A FEEL ) IR ZE) ZKIEAIES (450mg, 2. 04mmol, 245 ;1. 4) FI12M Na,CO, (2. 19ml,
4.38mmol, 24 :3) 5 WEgE (6ml) A3 LIZY HI% o5 A BIZ . M PdCL, (dppf) (95. 4mg,
117 wmol, i :0. 08) N R NG o W R MRG0 B G INFAZ 100°C e
4 24h, K RNV EITE ] EtOAC FIZKFRE . KR &4 e IR usB FH K MK Bk« 4%
ANLZAE NapSO, bF4, 51 I8 ARG IF AR 8 ik g o RS T 22 5% B ) 5
FRA Y B TR o R RS i S T 4 vk U FH (R0 P B e I IR . 5 DBV AR L
HYR R IR R B e P i (REAR, 80g, AR 0% 2 10% FlE ) $e4f, Ligy
25Tmg (53% ) WIAT TR =4, J kR R K. ()" = 335. 1 (m/e) » 'H NMR (DMSO-d;) & ppm
8.24 (s, 1H),7. 79-7. 86 (m, 2H) , 7. 62-7. 70 (m, 2H) , 7. 53-7. 60 (m, 2H) , 7. 41-7. 49 (m, 2H) ,
5.86 (s, 2H),3.58(s,3H), 1. 42-1. 61 (m, 2H) , 1. 16-1. 35 (m, 2H) ,

[0466] DUE 6 :1H- DKM —1- IR (R)-1- ZKEE LMHR

[0467]  7F 250mL [F] J&S 4430 P, 4% (R)—1- 2E %5 £ B (2. 01g, 16. 5mmol) B 5E — wk mp
(2.67g, 16. 5bmmol, & :1. 00) 5 LR LG (40ml) & FFLAZG H G . 1 R NIRGYITE
G T B9 20h, v 1 FF FH EtOAC ke o RS9 FH H,0 (2x40mL) , HIF1 NaCl (1x20mL) JEik, 7
Na,S0, b-H8 JF A8 25 TPk 4 o T 45 i B4 o 5 DAt 3. 42¢(96 % ) BT 5 B0, A
REAEE 'H NMR (DMSO-d,) 8 ppm 8. 42 (s, 1H),7.65(dd, J=1. 8, 1. 3Hz, LH) , 7. 45-7. 54 (m,
2H), 7. 22-7. 45 (m, 3H) , 7. 09 (dd, ] = 1. 6,0. 9Hz, 1H) ,6. 05 (g, ] = 6. 6Hz, 1H), 1. 66 (d, ] =
6. 6Hz, 3H) .

[o468] JDIRT7 :1-{4" —[3-((R)-1- RFE - LHEFERFEREE ) -[1,2,4] =M —4- 5 ]- Ik
K —4- F - IR TR R

[0469]  7F 250mL [RJELSH T, 5 1- (4" - (3— & ~4H-1,2,4- =M —4-FE ) BL2E —4- 55)
WAL B ES (115mg, 344 umol) 5 THE (6ml) & I A4S HI VAR (0 B N\ THE
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[¥) IM LiHMDS (447 1 1,447 nmol, 4 :1. 3) , I FE VAR AE 25°CAE4 R HikE 15 2350,
N 1ml THF ) TH- BEME —1- FIEE (R)-1- ZKIE4HE (112mg,516 pmol, 45 :1.5), 3F HH
RINAREWATE 25 CHitE 15 73%h. R FHZKPE K, FH &R e b 6 10 9% MR
A\ Na,S0, FH VR 4 T8 e Ak 8 e P8 OF 4 A (L vl L s Pk 4 o o R e P
i (RERR, 24g, — M HEH 0% 22 10% ) 124l D25 85mg (51% ) WA 7 (74, A
KA k. (M+HH) T = 483.1(m/e) » 'H NMR(DMSO-d,) & ppm 10. 01 (s, 1H),8. 87 (s, 1H),
7.76-7.93 (m, 2H) , 7. 58-7. 75 (m, 2H) , 7. 38—7. 57 (m, 4H) , 7. 12-7. 38 (m, 5H) , 5. 62 (d, J =
6. 8Hz, 111) , 3. 58 (s, 3H) , 1. 47-1. 60 (m, 2) , 1. 34 (d, J = 5. 6Hz, 2H), 1. 15-1. 31 (m, 3H) ,
[0470]  DER8 :1-{4" -[3-((R)-1- % - LHEFEWIEEFE ) -[1,2,4] =M —4- 5L ]- Bk
-4- 35 V- RS IR
[0471]  7E 250mL [RJECHE D, F 1-{4"-[3-((R) -1- I - LEERIERAE ) -[1,2,4] =
Me —4-Fk 1 BROK —4- 55} - BRI RE R PR (110mg, 228 wmol) 5 PYSRRIE (5mL) A1 A EE
(ImL) &3 LAZS O I IM LiOH (2mL, 2. 00mmo1, 24 & :8. 77) J¥ s NAIAE 25°C
PikE 17 /DI o R R NIRG TR LA TRk, A IM HCL BRALIEFH EtOAc #ike. ATAH 73 1
JEEATHUZ A 1,0 (1x15mL) VAT NaCl (1x15mL) Pk, 7F Na,SO, eI 7E B2 hik 4 . %
KM R o P (RERS, 12, AT 0% & 10% FIEE ) $54t, L2 86mg (80% )
(IR 2 B, S k. (HH) T = 469. 2(m/e) » 'H NMR (DMSO—d,) 8 ppm 12. 39 (br. s. ,
1H), 10. 01 (br. s. , 1H) ,8. 87 (br. s. , 1H) , 7. 81 (d, ] = 8. 3Hz, 2H) , 7. 65 (d, ] = 8. 3Hz, 2H),
7.39-7.59 (m, 4H) , 7. 10-7. 39 (m, 5H) , 5. 62(d, J = 6. 3Hz, 1H) , 1. 45-1. 54 (m, 2H) , 1. 40 (br-.
s.» 1H), 1. 09-1. 37 (m, 4H) »
[0472]  SZjfifs) 32 F1 33
[0473]  (R)-1-(4" —(4- 3 -5 ((1- HFIELLHESE ) IR ) -1H-1,2,3- =M —1- 3L )
oo —4- 28 ) TR IR ( SEHf) 32)

[0474]
L
o

O

?.u\\

[0475]  (R)-2-{4" —[4- B3 -5 (—1- HRIELHFIEIRFILRFL ) -[1,2,3] =M —1- & 1- B
4= 55 - % A= IR (SR 33)
[0476]
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[0477]  JDIR 1 :1-(4- ¥R2REE ) TR LWEAT 2- (4- IRZRHE ) - [ 4~ IR LR
[0478]  #2-(4-RER) LR TE (5. 98g,24. 6mmol) 7E DMF (60mL) 1 I IRAH1 % 0°C
I H 2 5 UL AE 10 2380 5 18] 3 I N 8 AR S48 (2. 17,54, 4mmol) o 78 AN (1) i 2
o, R ZL RN AR I B NIRG YR B ORI 54N 10mL ¥ DMF FH T-HE &
Al BT A3 B 5 (B IF IR BERE 20 238, OF HAR R NN 1, 3- ke (5. 46g,
2.75mL, 27. Immo1) o 7E 5 7382 J& , % H B B JF T R MR G YR 2 =00 7Rzt 7%
W R SRR R T VI I H LR the 2 )5, RVIRGEIAZ 0. IN HCL
o AL Y Z I A EA (2x100mL) o K A BN KR 3 K i i ks, IF HAE G
K MgS0, b1, T30 i il e A VR AR i 45 HE R 1A (B340, F LA T 1SCO (120g) #
ik R R EA0-15% ) el IR4E. PRk &4, 1-(4- BRTE ) BT e IR L R A
2- (4= R HE ) - I —4- IRIR G, ENIREW 7T B o

[0479] PR 2:(R)-1-(4" -(4- & -5-((1- KELHKE) AR )-1H-1,2,3- =
e —1- 5 ) K —4-38) TR IR LWEAT (R)-2-{4" —[4- 3L -5 (1- KF - L5 IR
) -[1,2,3] =M —1- 2 - B —4- 5 |- I -4 TR O

[0480] ] 100mL [ JEE B h 4— A 3L —1-(4-(4,4,5,5- PU 3L -1, 3, 2- 48 2 M 2R 2R
Joft —2- 55 ) ZREE ) -1H-1,2,3- =M —5- FLZIFEF KR R)-1- 25 LM (1. 34g, 3mmol)
1= (4= JR2R% ) T S PR SRR 2- (4- WRREE ) - I —4- J&IR 1 (1. 02g, 3. 6mmol) \ &
B4 (1) (135mg, 0. 6mmol) \2— IR IR -27,67 - A EEER (493mg, 1. 2mmol) F
e =81 (1. 91g,9. Ommol) Y EVFIRAEZEWRAE A TR P IIAF R (18mL) F/K (4. 0mL) o 2
J& » B BT AR B AR (BRI A 105°C I HARHE 3h, hiy TLC 7341 BoR ANAELE 3 K o
ZJ5, ¥ B R PR A WA E 2 = KRR . FA VAL G LA EA (2x100mL) 7,
I HA A IR H KBS IR TE K MgS0, b4 T30 i ik g8 A0 e v 1 vk
Haze HAHR B, M LE A A 1SCO (120g) A3 A Tt Hh 11 EA (0-100% ) Bl FR4LE, LA
AT R -1-(4" -(4- FIE -5-((1- KELHE) e L) -10-1,2,3- = —1- 3% ) B
K -4=F5) TR IR CWEA (R)-2-{4" —[4- 3L -5-(1- 23k - L5 It 23t ) - [1,
2,3] =M —1-FE ]- BEOR —4- FE 1 - K —A- TR &R, ARG . LC/MS :CyyHyoN,0, (m/e) it
FAH 524, LI 525. 3[M+H, ES'].

[o481] D3 ((R)-1-(4" —(4- FIE -5-((1- R L LH ) AL )-11-1,2,3- =
M —1- 5L ) BEOE —4- 35 ) BT IR (R)—2—-{4 —[4- FI%E -5-(1- ZFEE - ZEAEBER
5)-[1,2,3] =M —1- 58 - BK —4- 58 1 - 1) -4- 1GIR

[0482] [T 3RTGIY (R)—1- (4" - (4- I3k —5- ((1- ZRFIL L5 ) eFba gk ) -10-1,2,3- =

69



N 104395299 A o P 62/68 Tt

e —1- 25 ) oK —4-58) TR OBEM (R -2-{4" -[4- FEE -5-(1- 225 - L5 %
AR AL )-[1,2,3] = m—1- 5 ]-B0OK —4- 5 b - I —4- M R 41 (120mg, 0. 229mmo 1)
(1R & )7E THF (6. OmL) H1 EtOH (6. OmL) H IV AE 235 00 A ZK A i ok = 1) IN S5 AL Bl
(2.29mL, 2. 29mmo 1) ¥ o K BT 453 2N i 28 L VAR Z IR R 2 %, BN TLC 43 B BoR A7
TEJEM B 25, B FIE L2 TR I Ho sl K M2 A IN HCL PR, BT B A
VEA TR EA (2x50mL) A H 446 3 I 2 B0 FH 3h /KIS dR e . TR RS BRI 71 LLZA
FHIRA Y, ¥ Ho A B DAICEL O #1424k (3x25¢m, 40 % FFIEEAI CO,, 70mL/ 43 8hIf HAE 220nM
s, AR | R TIBBR LIRS (R)—2-{4 —[4- & -5 (1- K3 - LRI
AHE)-[1,2,3] =M —1-FL ]- PR —4- 58 - I -4- SRR (12mg, 10. 5% 7 3, SEJEf] 33) .
"H NMR( &4 —d) 6 :7.29-7.61 (m,8H),7.19(s,6H),5. 44-5. 83 (m, 2H) , 4. 92-5. 14 (m, 21) ,
3.67(t, ] = 6.4Hz,1H),2.81(dt, J = 14.2,7. 2Hz, 1H), 2. 41-2. 60 (m, 1H) , 2. 24 (s, 3H) ,
1. 12-1. 30 (m, 3H) o 3 H., Yo fevg 2 3 B R LIRS (R) -1-(47-(4- B2 -5-((1-2F
FEORIE) RIEEEL)-1H-1,2,3- =W —1- 3 ) BER 4-5) BT R F IR (26mg,23%
PR, SE 32) o 'H O NMR( A —d) § :7.29-7. 55 (m,8H),7. 19 (s,6H) ,5. 69 (br. s. , LH),
2.78-2.91 (m, 2H) , 2. 45-2. 59 (m, 2H) , 2. 24 (s, 3H) , 1. 99-2. 11 (m, 1H) , 1. 87 (td, J = 10.0,
4.5Hz, 1H) , 1. 10-1. 35 (m, 3H) o LC/MS TF5T :CooH,6N,0, (m/e) 496, SEIAE 497. 3[M+H, ES] o
[0483]  SIjififsl] 34

[0484]  (R)-2-(4-(4-(4- FI3E -5-(1- RIEE LA ) Pedbad it ) -10-1,2,3- =M —1- 3 )
KIE) o) 4,

[0485]

OH

[o486] DIE 1 .2-(4- BEAC I ) - ZFR O TE

[0487] o] 2-(4- RILH I ) 4R L IE (3g,16. lmmol) \ AL (6. 13g, 24. 2mmol) WK M
(1. 64g,24. 2mmol) FI =KL (6. 34g, 24. 2mmol) KRG WIEZIREA TR T IMAZE T
Fi (100mL) o K AT SR AR BIERERE 15h, BB TLC 0 M R ANIEAE I MR . 2 05, B
FILE EL A N R4 31 HA K8 70 7% B DV AE BA ( ~ 500mL) 1, I H—S85% B M) AVl , 18
o H NMR RIS PhoP = 00 4 BA WIRADKFI R (3 1 1) WMk UIBRA T
[ =R BE A, IF Bz Ja H ShK e i . A HUEETEK MgS0, b1, i 38, IF A
WeAieh HOR TR ), #4 HAF ] 1SCO (120g) AEEIE A CbtH i EA(0-50% ) PEMife4t.
TR FEFFBEFIE RS PRI 2-(4- IR E 3 ) LR AME (3.39¢,71. 1%77
), KRR TG . Z I H NMR BN E S ~ 3040 % HITHREIFE (), IF
HAE TLC EAH %3
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[o488]  BUR 2:1-[4-(4-(2- L5 HE 2- MR LHEE) T2 ) #IL)-5- P -1H-1,2,
3— =M - FIRRUT B

[0480] 7R ML A ANV I S FHEL BE v ¥y 3 391 50mL [3] JeS B+ 78 2 78 /U T RN
28,99.9% (490mg, 7. bnmol) o 2 Ji& , F B AR A T FH AT IF Hom THF (2mL) DAFE 76
BN, N 1,2- IR 4% (60. 6mg, 27. 81 L, 0. 322mmol) 3 H RS H #U il &
CIRRIREIE L 25, B BTEA I 2 S A& = R 2R (35. Omg, 40. 81 L,
0. 322mmol) FHEHREGMIEEMBEFE 16 8. )5, 2-(4- M) 4 LlE (740mg,
2. 5mmol) 7E THF (2mL FH ImL I T-3E¥ ) IR N, DIl 5 73%h. FEMAZ G, # R
YR 40 FH I A 22 ~ 60°C FFBERE 3h, LIS AR 16 SN VR AP0 TLC 43 BT /R N7 AE R
MR )G A5 m# gt B avrid | e uisE (16h) , A TR, e B

[0490]  7E 57—~ 2 A0 25mL R K, 2N SRS (11) (24. 9mg, 0. 111mmol) F 2— —Ff
ORI 27,67 - ZHAZEICA (91. Omg, 0. 222mmol) , FF HAHHIH H A IWRE . Z 5, A
THF (ImL) 3 H ¥ 5 B A BRI 5 081, 2 G EEIRAR A PN 1-(4- )
AR ) —4- HE -1H-1,2,3- =M —5- FIERAUT s (150mg, 0. 444mmol) 7E THF (3mL) ()%
o 2 S5 ¥ UL L% T CERE TR 2R B FEMMNZ G 'E A8 A WA VS, 2 )G
B M#AE 60°C, F HAHE 8h, i KR R N IRE W TLC i Son AMELE M KL, 2 )5,
WLV H) 2 20 I AN S S VRO BA #R o W2 23 B 9 B /K MEJZ FH BA 22 HL.
G A PIAER F SR BT E I FEAE TE K MgS0, b 450 Al e R e i ik 45 45
FHL v B (5% B4, s HLAd ] 1SCO (80g) A3 H EhhiHh BA (0-60% ) WEMtERAL. ¥ FT TR &
HILHBEFIEES TG 1-[4- (4- (2- 28 -2- ) IO ) #3L)-5-F
B -1H-1,2,3- =M — FERELT B (5bmg, 29% 77 % ), KvkAz . LC/MS :C,Hy,N0, (m/e)
THEAE 427, SEIN{E 428. L[M+H, ES'],

[0401]  DEE 3:1-[4-(4-(2- L8 2- FAR ) B E) &) -5 FH -1H-1,2,
3— =W - IR

[0492] ] 1-(4-(4-(2- & 5 2- MR CE) M) KE)-4- FE -1H-1,2,3- =
e —5- AU T R (96mg, 0. 225mmol) 7E — S LE (5ml) 1 VR T AL VAR F IR 7R /UK
N B TRA (2. 56g, 1. 73mL, 22. 5mmol) o ¥ BT 15 3 i 3 35 (0 % WP £ 20h, i TLC
SN RIRAFAE IR B . 2 )5, SRR R T R IEH R S PRIt Bk mfe
R R R LARAS 1-[4- (4- (2- S 2- ARG EE ) M) 2R3 ) -5 B -1H-1,
2,3— =M — IR (85mg, 97 %" 35 ) , WIRAFCAE £, LC/MS :Cyol, N0, (m/e) THAHAH 371, 5K
JAE 372. L[M+H, ES'].

[0493] IR 4. (R)-2-(4-(4-(4- FEE -5-(1- R FELHRE) eFEa K ) -10-1,2,3- =
e —1- 2% ) 2RI ) O ) LR

[0494] ] 1-(4-(4-(2- &5 2- B CE) B ) XE)-4- FE -1H-1,2,3- =
e —5- AR (85mg, 0. 229mmol) 7EF 2% (5mL) (1) BA b & [ 7 i) VAR (LS VRAE B3 A
= L (46. 3mg,63. 81 L, 0. 458mmo 1) o £F =3 Al AT 15 B ¥ I AN — KB S A 1)
(69. 3mg, 54. 21 L, 0. 252mmo1) , Z JG A (R) —1- #F L (30. 8mg, 30. 4 1 L, 0. 252mmol) -
TS BV TR A I A 81°C It Bt #k 1h, BLE TLC 2 M7 Bon BBt G 7. 2 )5,
RN G A E 2 SR IR LA IR, MR E Y (~ 450mg) BIFE AT
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Fer E ik g, K IETCE T 1SCO (40g) FEfa i b e EA0-100% ) Belli. ¥ T F 2%
I IR RIE A TR LIRS (R)-2- (4- (4-(4- AL -5 ((1- RIL LA ) et
BHE)-1H-1,2,3- =M —1- 55 ) FIE) FRCIE) 2B (50mg, 45% 73 ), A E A k.
LC/MS :CygHy N,0, (m/e) THEAE 490, SEMIE 491. 3[M+H, ES],

[0495] LR 5+ (R)-2- (4~ (4~ (4~ FIJE -5 (1- 3 IE 2530 ) BRIEE A ) -1H-1,2,3- =
M —1- 2k ) 2RI ) M) SRR

[0496]  fi] (R)-2-(4—(4-(4- ' 3k —5-((1- 3L Z 4R %8 ) ¥ 46 & 35 ) -11-1,2, 3~

W —1- 3k ) SREL) FRCEE) LR LR (46mg, 0. 94mmol) £ THE (5mL) %u EtOH (5mL) q:m%
NN 2 A AL B AE K T IM R (2. 81mL, 2. 81mmol) o ¥ T 15 2 i o (¥
fEE R 15h, B LC/MS A TLC 73 Mt s AMFAE IR M BL . 25, R RIfE R A T R RR I
FR BRI K PR 2 HT INHCT AR o 4 BT 45 31 1) 1 6 [ 208 o i i e B8 FF R KR e ok 5 o 7@3
R TARY G (R) -2 (4- (4- (4- 3L -5 ((1- ZFE A IL ) PIEE L ) -1H-1,2,3- =
Me—1- ) ZKBL) HOE) 2R (35mg, 80. 7% ) 41, A k. TH NMR (DMSO- d6)
8§ :12.05(s, 1H),9. 15-9. 74 (m, 1H) , 6. 97-7. 64 (m, 9H) , 5. 70 (br. s. , 1H) , 2. 54-2. 72 (m,
1H) , 2. 07-2. 26 (m, 5H) , 1. 62-1. 91 (m, 5H) , 1. 36-1. 59 (m, 4H) , 1. 04—1. 32 (m, 3H) » LC/MS :
CoeHyoN,0, (m/€) THEAE 462, SIME 463. 3[M+H, ES'],

[0497] St 35

[0498]  {3-[4" -(1- WAL ZAZEIRAE - FRINZE ) - A —4- 58 1-5- 3k -3H-[1,2,3] =
M —4— B - TR R)-1-(3- =P - K5 ) - 45

[0499]

~§

\

|

.
dF

[0500]  ZBPR 1 N-[1-(4- IR - KEE ) - A LeHest 1- MR

[0501]  7F 100mL [ Ji& %6 i 1, 8 1-(4- 91 - 235 ) - 3F 4 b2 7 R (4g, 16. 6mmol) 55
DCM (15mL) 1 3 3 () DMF & 3F, LA I EBIZY) o 1) FLR N AfAE DO (6mL) H 1) B 4
(6. 96g, 4. 8mL, 54. 8mmo1) FIFETHER . £ 10 /3802 Ja , IR AW A i 3+ FoB R N A
FARTERE 2 /N R R ARG, B2 e T, F BAE A AR A A . E 200mL
[ R, K NaH (60 % 54 il 73 BB 876mg, 36. bmmol) JIf CEBEMR IR 13 21 (4 [ 74
FHI DMF (6mL) #B, DALYt (I (LRI . W BV AR UK TR VA0, JF HLAE B0 i s A o
DMF (6mL) i) R EZ (3. 16g,33. 2mmol) o FEIIAZSG (5 43Eh) , B UKIGFE KR I K S N T
WIS R P ITEDRIA T ¥4 H1, 0 I N TG )& S e DMF (6mL) Hh IR TS,
I Hs N THR B SRS K N 0. 2N HCL (200mL) #6831 H] EtOAc (2x100mL) 2%
B KA NUZ KV, 496, 26 MgS0, BT 4, 3F FLikei. KRB BHARACE 5 /b DOV
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FRE i R AR AL (RERR, Cbe 0% % 60% EtOAc, 0. 5% AcOH) o H§-&3& L& IF,
WHE, I H i DM/ Ok T, =28 N-[1-(4- R - K5 ) - M peedE - Bt (2. T4g,
51. 9% =% ), Jy A 4, LC/MS :C, HuBrNO,S (m/e) 11448 317/319, 52Ili{E 318/320 (M+H,
ES") o

[0502] 0 BR 2 :N-{1-[4-(4,4,5,5- V4 A 2% —[1,3,2] 4020 2% 30 o bt —2- 95 ) - 2R
5 1- AR | - I

[0503] R A N-[1-(4- 91 - 458 ) - R b ek 1 - Amalii% (2. 71g,8. 52mmol) ) 350mL
/NI N R — S A (3. 24g, 12. 8mmol) FIZFRHR (2. 51g, 25. 6mmol , 24 &
3) Fil 1,4 gz (63.8mL) LA H AEEFY. FHRAWHERI 20 44803 L2 G I
PdC1, (dppf) CH,C1, (701mg, 859 nmol) o KF/ M ZE 7 I T 7E 80°C N 16 /. #5 %
N4 H EtOAc (150mL) #7588, by, H 0. 2M HC1 (200mL) 1 EtOAc (50mL) Wk, & If g
TR Z B B, L uE, I Hr . KK PR A BtOAc (150mL) ZEHL—IR. KA HLUE I EhKuk
B, B IF, 7 MgS0, g, by, k4, 3F Hoth DOM/ Cfe T4, ARk (dg) o Kkl
P Ae e bR P R Al (REAR, ©EP 0 2 60% EtOAc, 0. 5% AcOH) o K5 &rif
I A 3, We4s, I ol DOM/ e T4, 7= 4 N-{1-[4-(4,4,5,5- PURFEE -[1,3,2] =4
FeBZ 3R bt —2- 2k ) — 2R3 1- BRI B | - MEAELIZ (2. 75¢,88. 4% 3 ), h H 4[]
o LC/MS :C;H,BNO,S (m/e) tH5E 365, SEl{E 366 (M+H, ES")

[0504] PER3:{3-[4" -(1- WAL LML - RS ) - oo —4- 2 15— I3k -30-[1,
2,3] =M —4-FE - EEEFR R)-1-3- =P - KK ) - 485

[0505]  7E 8mL /M, ¥ [3-(4- 1R - 2R3 ) -5 FIEE -3H-[1,2,3] =M —4-F& ]- & H
% (R)—1-(3— =P - 55 ) - & (47mg, 100 nmol) N-{1-[4-(4,4,5,5- PUFHE -[1,
3,2] AR AL IN I -2 KL ) - KA ] - R e A | - AR (40. 2mg, 110 k mol)
DPPF (8. 33mg, 15. 0 k. mol) 1 PACL, (dppf) CH,C1, (12. 3mg, 15. 0w mol) 5 DMF (1mL) ( T 4%
BIRE 20 7380 ) &6, UL kiRt / LB 3L 2N Na,C0,(200 1 L, 401 nmol)
(P E W 20 0 80) I BB . IR RINaaREYHERH 1 58 &
NS B TRCE AR TR DA, JF HAE 80°Chndh 2 /NNt K e e 4 H EtOAc (50mL) A1 0. IN
HC1 (50mL) ik, VR &, ik, I Hor B o Bk MEJZ H EtOAc (50mL) ZHX. #-AHLZH K5k
B, A I, 76 MgS0, B4, vk, k4, I H A DM/ Tt T4, A (120me) o FfA L
PEAERE T EE I PO R Al (R, Okt 0% % 60% EtOAc, 0. 5% AcOH) o 5
&G 5691, W4, H DOM/ CRefl DOM 4, 7= 4= {3-[4" - (1- WLz 2t - 3
55D - R —4- 2 ]-5- 2L -3H-[1,2,3] =M —4- 3} - AR R R)-1-(3- =P - K
) - &Ps (32mg,50. 9% 7 3 ), AR E (O K. LC/MS :CyoHysFuN;05S (m/e) tH5HAE 627, SE
W A4 628 (M+H, ES) » 'H NMR(DMSO-d,) & :11.23(br.s.,1H),9.80 (br.s.,1H),7.85(d, J
= 6. 5Hz,2H), 7. 49-7. 77 (m,8H) , 7. 45(d, | = 8. 3Hz, 2H) , 5. 68-5. 95 (m, 1H) , 3. 23 (s, 3H),
2.17(br. s. , 3H), 1. 44-1. 64 (m, 4H) , 1. 23 (br. s. , 3H) ,

[0506]  SEJitEfs 36

[0507] 8 FH G R AR (FLIPR) (R4t & 1A 46

[0508]  ZHfEREFREAT & H ANTEL LPAL V5 ML AE 52 78 ) Chemi Screen #5504k (Y A5 2 40 1w
Z W H Chemicon International, Inc./Millipore. 40 MZEAN 78 10 % G4 MUY « 2mM
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B WEZ  100U/mL 8% /100 1 g/mL #E& 25 IX HEL B ZFERR « 10mM HEPES 11 0. 25mg/mL
gL 82 %% (Geneticin) () DMEM- fmy % 25 % Hh 35 9% 44 40 o FH g 25 9 g —EDTA W3R A H
ViaCount RFTT4L. F e 72 6 41 M BT BT 22 2. 0x10° 418 /mL. #5501 L
SR 384 FLEM / BN FRAFE L AR (BD) , I HA AU E £E 37 C Ry =M+
W Z S EOR, F AR A R A

[0509]  HekHmEFIIR 8 — A W S AR 2 5 20mM HEPES F1 2. 5mM A T &7
(probenecid) K 100ml. Hank’ s Balanced Salt Solution " #il#4 Nz ZZ i (Loading
Buffer) (FLIPR 4% —4, Molecular Devices). FHCE# % Biotek YEtids b, i BB
5% 20mM HEPES £ 2. 5mM A T#4F (probenecid) ) 20 1 L [ Hank” s Balanced Salt
Solution B4, ¥ 72 25 u L MNEG M. Z G BARAE 37TCIRE 30 734h.

[0510] 7RV Bk Ferh, @it mA 90 u L i HBSS/20mM HEPES/0. 1% BSA 22 % 2 u L [
HSRRBAL A HI IR AT N2 TE SR, £E 100 % DMSO A1 4 10mM [HI4k &
MR . 0 FESAL SRR fL #1 200 29 0 L AL & IR 31 1w L DMSO ;4L 2-10
LU 40 1w L [ DMSO 85 20 1 L VATRAL #1 IR G B 2L #2 vp s 4ke ] 1 0 3 &S
B 10 25 o8 20 L IARAL S 8 22 384 LSRR L, — B, JF B2 5 A
90 1 L LRI -

[0511]  fERE 2 ), W 4l Mo R “ 58 "B 99 3 & 1 FLIPR, JF B 20 v L (A BAL & i
ik FLIPR # 8 2 40 fu bR . 3@ ik FLIPR W44k S AN LIRS INAL & W AT shii e . 2 )5
KRR ZIREO R E 30 408h. RIRE 25, Btk [F] % FLIPR, 3 H¥% 20 w L[] 4. 5X ik4g
BEhFIIMN MR e g0 R, B 1.5 0 i 4 it i T 384 FLIR B BUAS-9% 6 1
B VR IRAL, DL T AR B S84, 2 ¥ 20 u L AR S IRGE (30 1w L/ A0 ) Ff[RI Hh hn A 22 4
MR I REA Lo ERESOINN Z BT SRR RN 2 S5 AE 100 AP 43R4t ik i ) Py & S i 5 7¢
Jo WEAEHBNFIIMAZ G BA AL B R, (O 2OE RN ) o 7EBCAR R 17T, A8 H K
B BN FLIIRTAG 2 G E A H T2k B LR () B R o w3 7R g G2 i ox ]
(1) % dMdl. B 10 WA G 4 LLIDHIER A F Genedata Condoseo FE/FHL& 2 S TEH
HIN (4 5024 ) A [ 205, F(x) = (A+(B-A)/ (1+((C/x) D)) 1, iF &z X
NGNS B 50 %6 I BT 7% IS PR FE IR 1C,, {8, JF HERAE TR 1 Hhaqth -

[0512] 1

[0513]  LPA1 il LPA3 4557005 M
[0514]
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. LPA1 ICso(uM)EX LPA3 ICso(uM)zk,
Sl
i %@uM) (] %@uM)
1 0.025 >30
2 >30 (40% @ 30) =30
3 >30 >30
4 >30 >30
5 0.035 >30
6 0.112 25.9 (55.2% @ 30)
7 0.174 6.86
8 >30 >30
9 0217 >30
10 0.398 >30
11 >30 >30
12 0.134 >30
13 0.161 >30
14 0.985 >30
15 0.022 (46.3% @ 30)
16 0.245 >30
17 0.043 21.73 (63.7% @ 30)
18 1228 (79.8% @ 30) ~30
19 0412 4.82
20 2123 (58.3% @ 30) 14.3 (72.5% @ 30)
21 0.036 >30 (22% @ 30)
22 >30 >30

[0515]
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23 0.796 (80.9% @ 30) >30
24 >30 >30
25 >30 >30
26 >30 >30
27 >30 >30
28 >30 >30
29 0.023 >30
30 0.033 >30
31 >30 (1% @ 30) >30
32 0.174 >30
33 0.088 >30
34 0478 >30
35 4534 5.736
(o161 17248 00 e AR WA b T4 0 5 4 e 77 2, R T DA

R S 7T S ALK A8 AE e BRI ZER A R 2 A
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