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Description
Title of Invention: AN ISOXAZOLE DERIVATIVES AS

NUCLEAR RECEPTOR AGONISTS AND USED THEREOF
Technical Field

The present application claims priority to Korean Patent Application No.
10-2017-0047393 filed on April 12, 2017 and Korean Patent Application No.
10-2018-0042545 filed April 12, 2018, the disclosures of which are incorporated
herein by reference.

The present invention relates to compounds useful as agonists for Farnesoid X
receptor(FXR, NR1H4), pharmaceutical formulation comprising such compounds and

its study for medicinal uses.

Background Art

Farnesoid X receptor(FXR, NR1H4)is a member of the nuclear hormone receptor su-
perfamily of ligand-activated transcription factors. FXR is highly expressed in the
liver, intestine, kidney, adrenal glands, white adipose tissue and in induced during
adipocyte differentiation in vitro. (Cariu B. et al., J. Biol. Chem., 2006, 16,
11039-11049).

Not only FXR regulates various physiological processed such as modulates
regulrated of bile acid(BA) regulation, lipids/glucose metabolism, inflammation/
fibrosis, but recently it has also been linked to the pathology of FXR receptors.

This nuclear receptor is the intracellular bile acid ;“sensor’” and its major physi-
ological role is to protect liver cells from the deleterious effect of bile acids(BA)
overload. Intestine is the tissue expressing the first FXR target gene identified. Indeed
IBAB-P is expressed in enterocytes and binds bile acids, thus limiting the free con-
centration of BA intracellularly and consequently their toxicity.(Makishima M, et al.,
Science, 1999, 284(5418), 1362-1365). FXR is highly expressed in the liver and
regulates key genes involved in BA synthesis, metabolism and transport including
CYP7A1, UGT2B4, BSEP, MDR3, MRP2, ASBT, NTCP, OST a and OST {3 in
humans. One effect of FXR activation is down regulation of CYP7A1 and thus bile
acid synthesis; this is accomplished through induction of SHP(Small Heterodimer
Partner) which then represses CYP7AI transcription(Claude T, et al., Arterioscler.
Thromb. Vasc. Biol., 2005, 25, 2020-2031). Altered expression or malfunction of these
genes has been described in patients with cholestatic liver disease. FXR agonist
6-ethyl-chenodeoxycholic acid(6EtCDCA)was found to fully reverse the impairment

of bile flow and to protect the hepatocytes against liver cell injury caused by the
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cytotoxic lithocholic acid.(Pelliciari R, et al., J. Med. Chem., 2002, 45(17),
3569-3572).

In the intestine, FXR also induces expression of SHP which represses transcription of
the apical sodium dependent bile acid transporter(ASBT, SLC10A2) gene which
encodes the hight affinity apical sodium dependent bile acid transporter that mouse bile
acids from the intestinal lumen into the enterocyte as part of the enterohepatic
recycling of bile acids.(Li H, et al., Am. J. Physiol. Gastrointest.Liver Physiol., 2005,
288, G60-G66). Ileal bile acid binding protein (IBABP) gene expression is also
induced by FXR agonists in the enterocyte.(Grober J, et al.,J. Biol. Chem., 1999,
274(42), 29759-29754). FXR seems to be also involved in paracrine and endocrine
signaling by upregulation the expression of the cytokine Fibroblast Growth Factor
15(rodents) or 19(monkeys, humans).(Holt J, et al., Genes Dev., 2003, 17(13),
1581-1591; Inagaki T,et al., Cell Metab., 2005, 2(4), 217-225).

FXR activation has also been described to downregulate proinflammatory enzymes
iNOS and COX-2, as well as migration of vascular smooth muscle cell migration.(Li
YTY, et al., Arterioscler Thromb Vasc Biol., 2007, 27(12), 2606-2611). FXR is also
expressed in hepatic stellate cells(HSC) which play a role in deposition of extracellular
matrix during the fibrotic process. Treatment of cultured HSCs with the FXR agonist
6-ethyl-chenodeoxycholic acid(6EtCDCA) results in decreased expression of fibrotic
markers such as a-smooth muscle actin and a.1(I)collagen. 6EtCDCA has also been
reported to precent development and promote resolution of hepatic fibrosis in multiple
rodent models of this disease.(Fiorucci S, et al., Gastroenterology, 2004, 127(5),
1497-1512; Fiorucci S, et al., J. Pharmacol. Exp. Ther., 2005, 314(2), 584-595).

The process of enterohepatic circulation of bile acids is also a major regulator of
serum cholesterol homeostasis. After biosynthesis from cholesterol in the liver, bile
acid(BA) are secreted with nile into the lumen of the small intestine to aid in the
digestion and absorption of fat and fat-soluble vitamins, The ratio of different BA de-
termines the hydrophilicity of the bile acid pool and its ability to solubilize cholesterol.
FXR activation increases the hydrophilicity of the pool, decreasing the intestinal solu-
bilization of cholesterol, effectively blocking its absorption. Recent report have shown
that FXR opposed this effect in part by directly repressing the expression of HMGCoA
reductase via a pathway involving SHP(Small Heterodimer Partner) % LRH1.(Datta S,
etal., J. Biol. Chem., 2006, 281(2), 807-812).

According to subsequent studies, FXR activation affects Triglyceride(TG)
metabolism via several pathways such as Sterol regulatory element-binding tran-
scription factor 1 (SREBF1), apoC-III, apoC-II, syndecan-1 and the VLDL receptor.
Recently new FXR modulator compounds show the ability to reduce both plasma

triglyceride(TG) and cholesterol levels in normal and hyperlipidemic animal
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[11] In addition, FXR agonist GW4064 or cholic acid treatment reduced plasma glucose
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levels and improved insulin sensitivity in three diabetic models(db/db, ob/ob and KK-
A(y)mice)(Cariu B,et al., J. Biol. Chem., 2006, 281(16), 11039-11049 Zhang Y, et al.,
Proc. Natl. Acad. Sci., 2006, 103(4), 1006-1011; Ma K, et al., J. Clin. Invest., 2006,
116, 1102-1109). This demonstrates that FXR is involved in glucose metabolism.

Therefore, FXR activity has been implicated in variety of diseases, including, but not
limited to disorder of bile acid homeostasis, inflammation/fibrosis and hight levels of
plasma triglyceride(TG)/ cholesterol.

Conventionally known FXR agonists INT-747(OCA) and EDP-305 are modified bile
acid(BA),developed for the treatment of diseases caused by disorder of bile acid
homeostasis such as Nonalcoholic fatty liver disease(NASH), Alcoholic disorders,
Primary biliary cirrhosis(PBC), Primary sclerosing cholangitis(PSC) and caused
clinical side effects for the accumulation of substances in the body.

Following, small molecule compounds such as FXR agonist were derived form
GW4064, PX-102(GS-9674)/PX-104 and Global Pharmaceutical Company published
various patent with various derivatives(W02000037077, W0O2003015771,
W02004048349, W0O2009012125, W02009149795, W0O2011020615,
W02013037482 and WO2016097933).

As FXR agonist has been progressed with respect to the prior published clinical
literature, has a new mechanism of action for the treatment.

FXR agonist is development as target for variety treatment of diseases, including, but
not limited to disorder of bile acid homeostasis, inflammation/fibrosis and hight levels
of plasma triglyceride(TG)/ cholesterol so that worldwide attention is focused.

So The present invention is expected that patients with metabolic diseases, including,
but not limited to cholestatic Liver Diseases, Organ Fibrosis and Liver Fibrosis, will be

able to open a therapeutic field of new mechanism.

Disclosure of Invention

Technical Problem

The present invention is related to compounds of excellent activity as FXR agonist.
Particularly, the present invention relates to derivatives and processes for the
preparation thereof.

In addition, the object of the present invention is to provide medical use for useful
treatment of diseases, for modulating the activity as FXR receptors and for the
treatment, prevention or amelioration of one or more symptoms of disease or disorder

related to the activity of the receptors, including, but not limited to hypercholes-
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terolemia, hyperlipoproteinemia, hypertriglyceridemia, dyslipidemia, lipodystrophy,
cholestasis/fibrosis, cholesterol gallstone disease, gastrointestinal disease or condition,
hyperglycemia, diabetes, insulin resistance, metabolic inflexibility, nephropathy, liver

diseases, atherosclerosis, cancer, inflammatory disorders, osteoporosis and skin aging.
[21] However, the technical objects to be achieved in the present invention are not limited

to those stated above and other objects may be clearly understood to those skilled in

the art from the following description.

[22]

Solution to Problem
[23] To solve the problem described above, the present invention provides a compound

represented by Formula I, racemic, enantiomer, diastereoisomer thereof, or pharma-

ceutically acceptable salt thereof.
[24] [Formula I]
[25]
[26] In the present Formula I,
[27] Y is carbon or nitrogen,
[28] R! and R? are each independently hydrogen, halo or trifluoromethyl,
[29] Z1is X or RE3 ,

X2 3}\ %‘l_wa
R3 JS&XB 1V\(‘: :,
s R* 2=
R5

[30] nis0, 1 or2,
[31] X1, X? and X? are each independently carbon or nitrogen,

[32] R3 and R* are each independently hydrogen, halo, cyano, C, ¢ alkyl, C; ¢ cycloalkyl,
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[33]
[34]

[35]

[36]
[37]

[38]

[39]
[40]
[41]

halo C, ¢ alkyl, , , CONR!

O
OH H O\/é)m

R#2, NR#R22, CH,NR#R2, CH,R<, COR*, OR#, NR*“#COR#*, NR*“#CO,R*=, NHCONHR
13, NHSO,R® or 3- or 8- membered heterocycles containing one or two oxygen or
nitrogen atom(s) therein,
wherein, mis 1 or 2,
Ra! and R are each independently hydrogen, C, 6 alkyl, C;¢ cycloalkyl, halo C;6
alkyl, % or 3- or 8- membered heterocycles containing one or two oxygen
\

04%

or nitrogen atom(s) therein,

R is hydrogen, C, ¢ alkyl, C; ¢ cycloalkyl, halo C,¢ alkyl, D\)\ ,

, \}K or 3- or 8- membered heterocycles containing one or two

oxygen or nitrogen atom(s) therein,

R#* is hydrogen or C ¢ alkyl,

R’ is hydrogen, . , Oﬁ)\ ) HN}E ) HN}H,L )
~So" o ]
OH _O

0=5._
o

b "o,

HN S
0® 2 N 0T N4,
R¢ and R7 are each independently hydrogen, halo, trifluoromethyl or trifluo-
romethoxy,
R is hydrogen, halo, C, 4 alkyl, C; ¢ cycloalkyl,
W1, W2 and W3 are each independently oxygen, nitrogen, CHR"!, CR!, NR*! or CO,
wherein, R%! is hydrogen, halo, C, ¢ alkyl, C; 4 cycloalkyl, halo C, ¢ alkyl, C,
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[42]
[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]
[51]

[52]
[53]

MeO , /\% (CH,), heteroaryl or (CH,), aryl, wherein, p is 1, 2 or 3.
SR
wo' ()

The present invention provides a compound represented by Formula I, racemic,
enantiomer, diastereoisomer thereof, or pharmaceutically acceptable salt thereof.

The present invention provides a pharmaceutical composition for the treatment,
prevention, or amelioration of metabolic diseases, cholestatic Liver Diseases and
Organ Fibrosis comprising the compound represented by Formula I, racemic,
enantiomer, diastereoisomer thereof, or pharmaceutically acceptable salt thereof.

The present invention provides a use for the treatment, prevention, or amelioration of
metabolic diseases, cholestatic Liver Diseases and Organ Fibrosis comprising the
compound represented by Formula I, racemic, enantiomer, diastereoisomer thereof, or
pharmaceutically acceptable salt thereof.

The present invention provides a method for the treatment, prevention, or ame-
lioration of metabolic diseases, cholestatic Liver Diseases and Organ Fibrosis in a
subject in need thereof, comprising administering an effective amount of the pharma-
ceutical composition represented by Formula I, racemic, enantiomer, diastereoisomer

thereof, or pharmaceutically acceptable salt thereof to the subject(including human).

Advantageous Effects of Invention

The compounds of the present invention are highly active as FXR agonist, and
according to its pharmaceutical compositions are expected to be useful for therapeutic
applications which are improved by FXR agonist, such as metabolic diseases,

cholestatic Liver Diseases and Organ Fibrosis.

Best Mode for Carrying out the Invention
Hereinafter, the present invention will be described in detail.
The present invention provides a compound represented by Formula I, racemic,

enantiomer, diastereoisomer thereof, or pharmaceutically acceptable salt thereof.:

[Formula I]
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[54]

[60]
[61]
[62]

[63]
[64]

In the present Formula I,
Y is carbon or nitrogen,

R!" and R? are each independently hydrogen, halo or trifluoromethyl,

YA i or o3
X RS ’
G 5?‘ O
20 ,

nis0,1or2,
X1, X2 and X? are each independently carbon or nitrogen,

R3 and R* are each independently hydrogen, halo, cyano, C, ¢ alkyl, C; ¢ cycloalkyl,

halo C1,6 alkyl, 5 CONRalRaZ,
O¥\ \4\\)\
O\Am

OH

NR#R22, CH,NR#* R, CH,R*, COR#*, OR%, NR*COR®, NR*CO,R=, NHCONHR®,
NHSO,R# or 3- or 8- membered heterocycles containing one or two oxygen or
nitrogen atom(s) therein,

wherein, mis 1 or 2,

R2!'and R*? are each independently hydrogen, C, ¢ alkyl, C; 4 cycloalkyl, halo C, 4
alkyl, }LLL- or 3- or 8- membered heterocycles containing one or two oxygen

A\

O"S\

or nitrogen atom(s) therein,
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[65] R is hydrogen, C, ¢ alkyl, C; ¢ cycloalkyl, halo C,¢ alkyl, M ,

, \)\ or 3- or 8- membered heterocycles containing one or two

oxygen or nitrogen atom(s) therein,
[66] R is hydrogen or C, ¢ alkyl,

[67] R> is hydrogen, , , ) )
OQ\ © > HN}i
/\o/go =
OH O ~

%
- o
or : ,
“N\% O\\S}\
0=8-NH, O
O N Hz
[68] R¢ and R are each independently hydrogen, halo, trifluoromethyl or trifluo-

romethoxy,
[69] R is hydrogen, halo, C, 4 alkyl, C; ¢ cycloalkyl,
[70] W1, W2 and W3 are each independently oxygen, nitrogen, CHR¥!, CR¥!, NR*! or CO,
[71] wherein, R%! is hydrogen, halo, C, ¢ alkyl, C; 4 cycloalkyl, halo C, ¢ alkyl, C,

alkylamine, C, ¢ alkyl alcohol, MeO , /\}\ (CH,), heteroaryl or (CH,)
PR N

MeO o \)

paryl, wherein, pis 1, 2 or 3.

[72]
[73] In the present invention, the compound of Formula I is preferably selected form
i) or iv) disclosed below:
[74] 1) In case, Z is X , R* and R* are each independently hydrogen, halo,
S0
R
4
RO R

cyano, C ¢ alkyl, C; 4 cycloalkyl, trifluoromethyl, R R
OQ?\ /\
Z

OH
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0) }‘a s NR#IR2, CH,NR*'R#2, OR*, » NR#CO,R#3, o ,
>\N /U\ }‘3 AP
OO N H H
or 3- or 8- membered heterocycles containing one or two oxygen or
ONPS }E
S
H

nitrogen atom(s) therein, wherein, m is 1 or 2, R*! and R* are each independently
hydrogen, methyl, ethyl, isopropyl, tert-butyl, cyclopropyl, trifluoromethyl,
0 % , azetidine or piperidine, R® is hydrogen, methyl, ethyl, propyl, tert-butyl,
NS

O//S\

cyclopropyl, trifluoromethyl, , , \/>\ , azetidine,
b\}\ f% O

piperidine, piperazine or morpholine, R* is hydrogen or methyl.

[75]
[76] ii) In case, Zis e , R% is hydrogen or methyl, R¥! is hydrogen, methyl,
W
1W§?'ﬁ Y
EYhld
R5
ethyl, propyl, cyclopropyl, , , ,
yL, propyl, cyclopropy }\l\/\; /LN/\/\; HO/\;
, H
’ > MeO ’ or
oo (T T WS N T
\
[77]
[78] ii1) In case, Z is X , Rl and R? are each independently hydrogen, chloro or
X2 5}“
R3‘t/\>§xg
4
RS N

trifluoromethyl, R and R* are each independently hydrogen, chloro, fluoro, iodo,
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[79]
[80]

[81]
[82]

[83]
[84]

[85]

NR#R2 CH,NR*R22, NR+#CO
s s s O s s 2 s 2
OH TN

R#, azetidine, piperazine or pyrrolidine, wherein, R*! and R* are each independently

hydrogen, methyl, ethyl, isopropyl, tert-butyl, cyclopropyl, trifluoroethyl, o % ,
N
_S
0™\

azetidine, piperidine or oxetane, R* is hydrogen, methyl, ethyl, tert-butyl, cyclopropyl,

trifluoromethyl, M , , \)‘1 , azetidine, piperidine,
{\)\ ’H O

piperazine or morpholine, R* is hydrogen, methyl or ethyl.

iv) In case, Zis ges , Rl and R?are each independently hydrogen, chloro or

"W

1W>?/i \0

2\1;,-’
R5
fluoro,nisOor 1, R4 is , WL W2 and W3 are each independently oxygen,
O¥\
OH

nitrogen, CR¥! or NR*!, wherein, R*! is hydrogen, methyl, ethyl, isopropyl, cy-

clopropyl, ) ! , > MeO ’ /\%
\N\/\)\ \<N\/\}\ Ho\)‘\ Meo)\>\ Q

N7\

—

Particularly proferred examples of the compound of Formula I according to the

present invention comprise the followings:

4-((4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)
benzoic acid; (I-1)
3-((4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)

benzoic acid; (I-2)
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[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

3-((4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)-2-(trifluoromet
hyl)phenyl)ethynyl)benzoic acid; (I-3)
4-((4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)-2-(trifluoromet
hyl)phenyl)ethynyl)benzoic acid; (1-4)
4-((4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)-2-(trifluoromet
hyl)phenyl)ethynyl)benzoic acid; (I-5)
4-((3-chloro-4-(phenylethynyl)phenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloropheny
Disoxazole; (I-6)
methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-
4-yl)methoxy)phenyl)ethynyl)benzoate; (I-7)
methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-((ethoxycarbonyl)amino)benzoate; (I-8)
methyl 3-((tert-butoxycarbonyl)amino)-5-((2-chloro-4-((5-cyclopropyl-
3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate; (I-9)
methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-((ethoxycarbonyl)(methyl)amino)benzoate; (I-10)
ethyl (3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-
4-yD)methoxy)phenyl)ethynyl)phenyl)carbamate; (I-11)
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)benzenesulfonamide; (I-12)
N-(3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phe
nyl)ethynyl)phenyl)ymethanesulfonamide; (I-13)
N-(3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phe
nyl)ethynyl)phenyl)sulfamide; (I-14)
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)benzoic acid; (I-15)
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)benzoic acid; (I-16)
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)nicotinic acid; (I-17)
2-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)isonicotinic acid; (I-18)
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)picolinic acid; (I-19)
5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)nicotinic acid; (I-20)
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(dimethylamino)benzoic acid; (I-21)
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[105] 6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)picolinic acid; (1-22)

[106] 4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-2-(dimethylamino)benzoic acid; (I-23)

[107] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(diethylamino)benzoic acid; (I-24)

[108] 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methox
y)phenyl)ethynyl)benzoic acid; (I-25)

[109] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-4-(dimethylamino)benzoic acid; (I-26)

[110] 3-chloro-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methox
y)phenylethynyl)benzoic acid; (I-27)

[111] 4-chloro-3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methox
y)phenyl)ethynyl)benzoic acid; (I-28)

[112] 2-chloro-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methox
y)phenyl)ethynyl)benzoic acid; (I-29)

[113] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-fluorobenzoic acid; (I-30)

[114] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(trifluoromethyl)benzoic acid; (I-31)

[115] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-ethynylbenzoic acid; (I-32)

[116] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-cyanobenzoic acid; (I-33)

[117] 3-((2,6-dichloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-ylymethoxy)phe
nyl)ethynyl)benzoic acid; (I-34)

[118] 2-chloro-3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methox
y)phenylethynyl)benzoic acid; (I-35)

[119] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-2-fluorobenzoic acid; (I-36)

[120] 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-2-fluorobenzoic acid; (I-37)

[121] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-4-fluorobenzoic acid; (I-38)

[122] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(trifluoromethoxy)benzoic acid; (I-39)

[123] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl

)ethynyl)-5-methoxybenzoic acid; (I-40)
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[124] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-formylbenzoic acid; (I-41)

[125] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-((cyclopropylamino)methyl)benzoic acid; (I-42)

[126] 3-(azetidin-1-ylmethyl)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxaz
ol-4-yl)methoxy)phenyl)ethynyl)benzoic acid; (I-43)

[127] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-((methylamino)methyl)benzoic acid; (I-44)

[128] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-((ethylamino)methyl)benzoic acid; (1-45)

[129] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(((2,2,2-trifluoroethyl)amino)methyl)benzoic acid; (I-46)

[130] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-((isopropylamino)methyl)benzoic acid; (I-47)

[131] 3-((tert-butylamino)methyl)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)is
oxazol-4-yl)methoxy)phenyl)ethynyl)benzoic acid; (I-48)

[132] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-((dimethylamino)methyl)benzoic acid; (I-49)

[133] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(morpholinomethyl)benzoic acid; (I-50)

[134] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-((oxetan-3-ylamino)methyl)benzoic acid; (I-51)

[135] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(methylamino)benzoic acid; (I-52)

[136] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(ethylamino)benzoic acid; (I-53)

[137] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(isopropylamino)benzoic acid; (I-54)

[138] 3-(azetidin-1-yl)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl
)methoxy)phenyl)ethynyl)benzoic acid; (I-55)

[139] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(pyrrolidin-1-yl)benzoic acid; (I-56)

[140] 3-(azetidin-3-ylamino)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazo
1-4-yl)methoxy)phenylethynyl)benzoic acid hydrochloride; (I-57)

[141] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(piperidin-4-ylamino)benzoic acid hydrochloride; (I-58)

[142] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl

)ethynyl)-5-(piperazin-1-yl)benzoic acid hydrochloride; (I-59)
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[143] 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methox
y)phenyl)ethynyl)-4-methylbenzoic acid; (I-60)

[144] 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methox
y)phenyl)ethynyl)-4-methoxybenzoic acid; (I-61)

[145] 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methox
y)phenyl)ethynyl)-2-methoxybenzoic acid; (I-62)

[146] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-methylbenzoic acid; (I-63)

[147] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-cyclopropylbenzoic acid; (I-64)

[148] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-ethylbenzoic acid; (I-65)

[149] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-isopropylbenzoic acid; (I-66)

[150] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-iodobenzoic acid; (I-67)

[151] 3-((2,5-dichloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-ylymethoxy)phe
nyl)ethynyl)benzoic acid; (I-68)

[152] 3-((2,3-dichloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-ylymethoxy)phe
nyl)ethynyl)benzoic acid; (I-69)

[153] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)-6-fluo
rophenyl)ethynyl)benzoic acid; (I-70)

[154] 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methox
y)phenyl)ethynyl)-2-methylbenzoic acid; (I-71)

[155] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(3-ethylureido)benzoic acid; (1-72)

[156] 3-acetamido-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)met
hoxy)phenyl)ethynyl)benzoic acid; (I-73)

[157] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-((ethoxycarbonyl)amino)benzoic acid; (I-74)

[158] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-((ethoxycarbonyl)(methyl)amino)benzoic acid; (I-75)

[159] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-((cyclopropoxycarbonyl)amino)benzoic acid; (I-76)

[160] 3-((tert-butoxycarbonyl)amino)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloropheny
Disoxazol-4-yl)methoxy)phenyl)ethynyl)benzoic acid; (I-77)

[161] 3-((tert-butoxycarbonyl)(methyl)amino)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlo

rophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoic acid; (I-78)
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[162] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(((cyclopropylmethoxy)carbonyl)amino)benzoic acid; (I-79)

[163] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(((2-cyclopropylethoxy)carbonyl)amino)benzoic acid; (I-80)

[164] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(((2-hydroxyethoxy)carbonyl)amino)benzoic acid; (I-81)

[165] 3-(((azetidin-3-yloxy)carbonyl)amino)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlor
ophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoic acid; (I-82)

[166] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(2-oxooxazolidin-3-yl)benzoic acid; (I-83)

[167] 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)isophthalic acid; (I-84)

[168] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(piperazine- 1-carbonyl)benzoic acid hydrochloride; (I-85)

[169] 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-5-(methylsulfonamido)benzoic acid; (I-86)

[170] 3-((2-chloro-4-((5-cyclopropyl-3-(2-(trifluoromethyl)phenyl)isoxazol-4-yl)methoxy)
phenyl)ethynyl)benzoic acid; (I-87)

[171] 3-((2-chloro-4-((5-cyclopropyl-3-(2-(trifluoromethoxy)phenyl)isoxazol-4-yl)methox
y)phenyl)ethynyl)benzoic acid; (I-88)

[172] 4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-1H-indazole-6-carboxylic acid; (I-89)

[173] 4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-1H-benzo[d]imidazole-6-carboxylic acid; (I-90)

[174] 4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-1H-indole-6-carboxylic acid; (I-91)

[175] 4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-1-(2-(dimethylamino)ethyl)- 1H-indole-6-carboxylic acid; (I-92)

[176] 4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-1-(3-(isopropylamino)propyl)-1H-indole-6-carboxylic acid; (I-93)

[177] 4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-1-(pyridin-4-ylmethyl)-1H-indole-6-carboxylic acid; (I-94)

[178] 4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-1-(2-morpholinoethyl)- 1H-indole-6-carboxylic acid hydrochloride; (I-95)

[179] 4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-1-(2,2-dimethoxyethyl)-1H-indole-6-carboxylic acid; (I-96)

[180] 4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl

)ethynyl)-1-(2-hydroxyethyl)- 1H-indole-6-carboxylic acid; (I-97)



16

WO 2018/190643 PCT/KR2018/004277

[181] 4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-1-(2-hydroxy-2-methylpropyl)- 1H-indole-6-carboxylic acid; (I-98)

[182] 6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-1H-indazole-4-carboxylic acid; (I-99)

[183] 6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-1H-indazole-4-carboxylic acid; (I-100)

[184] 6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-1H-indole-4-carboxylic acid; (I-101)

[185] 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)benzo[d]oxazole-7-carboxylic acid; (I-102)

[186] 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-2-methylbenzo[d]oxazole-7-carboxylic acid; (I-103)

[187] 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-2-ethylbenzo[d]oxazole-7-carboxylic acid; (I-104)

[188] 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-2-propylbenzo[d]oxazole-7-carboxylic acid; (I-105)

[189] 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-2-isopropylbenzo[d]oxazole-7-carboxylic acid; (I-106)

[190] 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-2-(hydroxymethyl)benzo[d]oxazole-7-carboxylic acid; (I-107)

[191] 7-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)quinoxaline-5-carboxylic acid; (I-108)

[192] 7-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-2,3-dimethylquinoxaline-5-carboxylic acid; (I-109)

[193] 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-2-cyclopropylbenzo[d]oxazole-7-carboxylic acid; (I-110)

[194] 2-butyl-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy
)phenyl)ethynyl)benzo[d]oxazole-7-carboxylic acid; (I-111)

[195] 6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-2-methylbenzo[d]oxazole-4-carboxylic acid; (I-112)

[196] 6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-2-ethylbenzo[d]oxazole-4-carboxylic acid; (I-113)

[197] 6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-2-propylbenzo[d]oxazole-4-carboxylic acid; (I-114) and

[198] 6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl
)ethynyl)-2-isopropylbenzo[d]oxazole-4-carboxylic acid. (I-115)

[199]

[200] In the present invention, "C; ¢alkyl" is a saturated hydrocarbonyl amine with linear or
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[201]

[202]

[203]

[204]
[205]

[206]

[207]

[208]

[209]

branched chains of 1-6 carbon atoms. Exemplary alkyl include, but are not limited, to
methyl, ethyl, propyl, butyl, pentyl, hexyl, 1-methylethyl, 1-methylpropyl,
2-methylpropyl, 1,1-dimethylethyl, 1-methylbutyl, 1,1-dimethylpropyl, 1-methylpentyl
or 1,1-dimethylbutyl.

In the present invention, "C; ¢cycloalkyl" is intended as a saturated hydrocarbonyl
ring with 3-6 carbon atoms. Exemplary cycloalkyl include, but are not limited, to cy-
clopropyl, cyclobutyl, cyclopentyl or cyclohexyl.

In the present invention, "C, calkylamine" is a saturated hydrocarbonyl amine with
linear or branched chains of 1~6 carbon atoms. Exemplary alkylamines include, but are
not limited, to methylamine, ethylamine, propylamine, butylamine,
I-methylethylamine, diethylamine or dimethylamine.

In the present invention, "C, ¢alkyl alcohol"” is an R-OH group with R as defined
above. Exemplary alkyl alcohol with 1-6 carbon atoms include, but are not limited, to
methyl alcohol, ethyl alcohol, propyl alcohol, isopropyl alcohol or n-butyl alcohol.

In the present invention, "halo" is intended as bromine, fluorine, or chlorine atom.

In the present invention, "halo C, ¢alkyl"” is intended as a C, ¢ alkyl radical having
one or more hydrogen atoms replaced by a halogen atom as defined above. Exemplary
haloalkyl include, but are not limited, to difluoromethyl or trifluoromethyl.

In the present invention, "aryl"” is intended as aromatic ring with single ring and sub-
stituted a halogen. Exemplary aryl include, but are not limited, to phenyl or halo
phenyl.

In the present invention, "heteroaryl” is intended as a monocyclic ring with at least
one nitrogen, oxygen or sulfur atom. Exemplary heteroaryl include, but are not limited
pyridinyl, quinolyl, furanyl, thienyl, oxadiazolyl, thiadiazolyl, thiazolyl, oxazolyl,
isoxazolyl, pyrazolyl, triazolyl, imidazolyl, pyrimidinyl, indolyl, pyrazinyl or
indazolyl.

In the present invention, "heterocycle" is intended as a saturated or partially un-
saturated hydrocarbonyl mono-tricyclic ring with at least one nitrogen atom.
Exemplary mono heterocycles with 5-6 atoms include, but are not limited, to
pyrrolidinyl, piperidinyl, piperazinyl pyrollyl, pyrazolyl, imidazolyl, oxazolyl,
isoxazolyl, triazolyl, thiazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, or
triazinyl. Also, exemplary bicyclic aromatic ring include, but are not limited, to ben-
zothiazolyl, benzoxazolyl, benzoxazinone, benzoxadiazolyl, 1,3-benzodioxolyl,
benzofuryl, benzopyrazinyl, indolyl, indazolyl, benzimidazolyl, benzopyranyl, py-
rolopyridanyl, furopyridinyl, or imidazothiazolyl.

The term "pharmaceutically acceptable,” as used herein, when referring to a
component of a pharmaceutical composition means that the component, when ad-

ministered to an animal, does not have undue adverse effects such as excessive
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[210]

[211]

[212]
[213]

[214]

[215]

[216]

toxicity, irritation, or allergic response commensurate with a reasonable benefit/risk
ratio.

The term "treatment" as used herein covers any treatment of a disease in a mammal,
particularly a human, and includes inhibiting the disease, i.e., arresting its de-
velopment; or relieving the disease, i.e. causing regression of the disease and/or its
symptoms or conditions and slowing disease progression.

The term "therapeutically effective amount" means an amount of a compound of the
present invention that ameliorates, attenuates or eliminates a particular disease or

condition or prevents or delays the onset of a particular disease or condition.

The compounds of the invention may contain asymmetric or chiral centers, and
therefore exist in different stereoisomeric forms. It is intended that all stereoisomeric
forms of the compounds of the invention, including but not limited to, diastereomers,
enantiomers and atropisomers, as well as mixtures thereof such as racemic mixtures,
form part of the present invention. A specific stereoisomer may also be referred to as
an enantiomer, and a mixture of such isomers is often called an enantiomeric mixture.
A 50:50 mixture of enantiomers is referred to as a racemic-mixture or a racemate.

"Diastereomer" refers to a stereoisomer with two or more centers of chirality and
whose molecules are not mirror images of one another. Diastereomers have different
physical properties, e.g. melting points, boiling points, spectral properties, and reac-
tivities. Mixtures of diastereomers may separate under high resolution analytical
procedures such as electrophoresis and chromatography.

"Enantiomers" refer to two stereoisomers of a compound which are non-
superimposable mirror images of one another.

The phrase "pharmaceutically acceptable salt" as used herein, refers to pharma-
ceutically acceptable organic or inorganic salts of a compound of the invention.
Exemplary salts include, but are not limited, to sulfate, citrate, acetate, oxalate,
chloride, bromide, iodide, nitrate, bisulfate, phosphate, acid phosphate, isonicotinate,
lactate, salicylate, citrate, tartrate, oleate, tannate, pantothenate, bitartrate, ascorbate,
succinate, maleate, gentisinate, fumarate, gluconate, glucuronate, saccharate, formate,
benzoate, glutamate, methanesulfonate "mesylate”, ethanesulfonate, benzenesulfonate,
p-toluenesulfonate, and pamoate(i.e., 1,1'-methylene-bis-(2-hydroxy-3- naphthoate))
salts. A pharmaceutically acceptable salt may involve the inclusion of another
molecule such as an acetate ion, a succinate ion or other counter ion. The counter ion
may be any organic or inorganic moiety that stabilizes the charge on the parent
compound. Furthermore, a pharmaceutically acceptable salt may have more than one
charged atom in its structure. Instances where multiple charged atoms are part of the

pharmaceutically acceptable salt can have multiple counter ions. Hence, a pharma-
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[217]

[218]

[219]
[220]

[221]
[222]

[223]
[224]

ceutically acceptable salt can have one or more charged atoms and/or one or more
counter ion.

If the compound of the invention is a base, the desired pharmaceutically acceptable
salt may be prepared by any suitable method available in the art, for example,
treatment of the free base with an inorganic acid, such as hydrochloric acid, hy-
drobromic acid, sulfuric acid, nitric acid, methanesulfonic acid, phosphoric acid and
the like, or with an organic acid, such as acetic acid, maleic acid, succinic acid,
mandelic acid, fumaric acid, malonic acid, pyruvic acid, oxalic acid, glycolic acid,
salicylic acid, a pyranosidyl acid, such as glucuronic acid or galacturonic acid, an alpha
hydroxy acid, such as citric acid or tartaric acid, an amino acid, such as aspartic acid or
glutamic acid, an aromatic acid, such as benzoic acid or cinnamic acid, a sulfonic acid,
such as p-toluenesulfonic acid or ethanesulfonic acid, or the like.

If the compound of the invention is an acid, the desired pharmaceutically acceptable
salt may be prepared by any suitable method, for example, treatment of the free acid
with an inorganic or organic base, such as an amine(primary, secondary or tertiary), an
alkali metal hydroxide or alkaline earth metal hydroxide, or the like. Illustrative
examples of suitable salts include, but are not limited to, organic salts derived from
amino acids, such as glycine and arginine, ammonia, primary, secondary, and tertiary
amines, and cyclic amines, such as piperidine, morpholine and piperazine, and
inorganic salts derived from sodium, calcium, potassium, magnesium, manganese,

iron, copper, zinc, aluminum and lithium.

In another aspect, the present invention provides a method of preparing the
compound represented by Formula I or a pharmaceutically approved salt thereof.

The method for preparing the compound of Formula A8 according to the present

invention is shown in the following scheme 1.

[Scheme 1]
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[225]
O
R R® RS A\ﬂ/\ N ;N 7
R
O P — E— J——
o N.%OH f/N“"*OH + I CO,Et £10,C
R’ R’ R" ¢l RS O
Formula A2 Formula A3 Formula A4 Formula A5 Formula A6
: Q. [ O,
. L R
HO—/ Br
RS 7 R
Formula A7 Formula A8
[226] The compound of Formula A8, which is a compound of the present invention, may

[227
[228
[229
[230
[231
[232

e e e d e

[233]

[234]
[235]

[236
[237
[238
[239

—t e e

[240]
[241]

[242]
[243]

be prepared by series of steps from the compound of Formula A2 as shown in Scheme
1.

R¢ and R7 of Formula A8, A2 and A7, illustrated in Scheme 1, are defined as below.
Wherein,

R and R’is each independently hydrogen, halo, trifluoromethyl or trifluoromethoxy.

The preparation method of the Formula A8 according to the present invention
comprise:

Preparing the compound of Formula A3 by reductive amination of Formula A2 (Step
1);

Preparing the compound of Formula A4 by chlorination of Formula A3 (Step 2);

Preparing the compound of Formula A6 by cyclization of Formula A4 with
compound of Formula A5 (Step 3);

Preparing the compound of Formula A7 by reduction of Formula A6 (Step 4);

Preparing the compound of Formula A8 by bromination of Formula A7 (Step 5).

Each step in the above preparation method of scheme 1 is described in more detail as

follows.

1) In the first step, a compound of Formula A2 may be converted to Formula A3 by
reductive amination under conditions of hydroxyl amine and sodium hydroxide in
ethanol and distilled water at 90°C for 24 hours.

The example of preparing the compound of Formula A3 from the Formula A2 by

reductive amination in the above Step 1 of the preparing method of the present
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[244]

[245]
[246]

[247]
[248]

[249]

[250]
[251]

[252]
[253]

[254]

[255]

invention is illustrated in the following reaction scheme.

Cl Cl

O - ~N
“OH

Cl Cl

i1) In the second step, a compound of Formula A3, prepared as described in step 1,
may be converted to Formula A4 by chlorination carried out in the presence of chlo-
rination reagents in one or more of N,N-dimethylformamide, or chloroform at room

temperature for 1 hour.

Example of preparing the compound of Formula A4 from the compound of Formula
A3 by chlorination in the above Step 2 of the preparing method of the present

invention is illustrated in the following reaction scheme.

iii) In the third step, the compound of Formula A4, prepared as described in step 2,
may be converted to Formula A6 by cyclization with Formula A5 under basic

condition at room temperature for 24 hours.
Example of preparing the compound of Formula A6 from the compound of Formula

A4 and AS by cyclization in the above Step 3 of the preparing method of the present

invention is illustrated in the following reaction scheme.

cl

[I N + %K\COQB e
e ”%OH o

cl Cl
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[256]

[257]
[258]

[259]

[260]
[261]

[262]
[263]

[264]

[265]
[266]

[267]
[268]

iv) In the fourth step, the compound of Formula A6, prepared as described in step 3,
may be converted to Formula A7 by reduction carried out in the presence of reducing

reagent in THF at room temperature for 7 hours.

Example of preparing the compound of Formula A7 from the compound of Formula
A6 by reduction in the above Step 4 of the preparing method of the present invention is

illustrated in the following reaction scheme.

v) In the fifth step, the compound of Formula A7, prepared as described in step 4,
may be converted to Formula A8 by bromination carried out in the presence of

bromination reagent in dichloromethane at room temperature for 4 hours.

Example of preparing the compound of Formula A8 from the compound of Formula
A7 by bromination in the above Step 5 of the preparing method of the present

invention is illustrated in the following reaction scheme.

Besides, another preparation method of the compound of Formula I according
to the present invention is shown in the following reaction scheme 2.

[Scheme 2]
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The compound of Formula I, which is a compound of the present invention, may be

prepared by series of steps from the compound of Formula B2 as shown in Scheme 2.

Y, R!, R, R® R7and Z of Formula I, B2 and B7, illustrated in Scheme 2, are defined

as below:

In the present Formula I,

Y is carbon or nitrogen,

R! and R? are each independently hydrogen, halo or trifluoromethyl,

YA 4 or o3
X R ’
X2 ‘7% D

nis0,1or2,
X1, X? and X? are each independently carbon or nitrogen,

R? and R* are each independently hydrogen, halo, cyano, C, ¢ alkyl, C; 6 cycloalkyl,

halo C, ¢ alkyl, , , , o% % , CONR#R22, NR
OQg\ /\ O¥\ N
/ O\/())m

OH H

alRa2, CH,NR*'R*, CH,R®, COR®, OR#, NR*COR#, NR*CO,R», NHCONHR®,
NHSO,R# or 3- or 8- membered heterocycles containing one or two oxygen or

nitrogen atom(s) therein,

wherein, mis 1 or 2,

R2!'and R*? are each independently hydrogen, C, ¢ alkyl, C; 4 cycloalkyl, halo C, 4
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alkyl, or 3- or §- membered heterocycles containing one or two oxygen or
O\\S%
~
07\

[284]

[285]
[286]
[287]

[288]
[289]

[290]
[291]

[292]
[293]

[294]
[295]

[296]

nitrogen atom(s) therein,

R is hydrogen, C, ¢ alkyl, C; ¢ cycloalkyl, halo C, ¢ alkyl, w\ , ,
(/J\
N

\}\ or 3- or 8- membered heterocycles containing one or two oxygen or

nitrogen atom(s) therein,

R#* is hydrogen or C¢ alkyl,

R’ is hydrogen, , , , , ™
o Oﬁ)\ HN}kt HN}E HI\!A
i oo | OFF~NH;
OH -

or O\\ % ,
0”3
NH2

R¢ and R” are each independently hydrogen, halo, trifluoromethyl or trifluo-
romethoxy,

R is hydrogen, halo, C, ¢ alkyl, C; ¢ cycloalkyl,

Wi, W2 and W are each independently oxygen, nitrogen, CHR"!, CR¥!, NR*! or CO,

wherein, R*! is hydrogen, halo, C, ¢ alkyl, C; ¢ cycloalkyl, halo C, ¢ alkyl, Cy

Me(}\)\ , (N/\% (CHy), heteroaryl or (CH,),
MeO o J

alkylamine, C, ¢ alkyl alcohol,

aryl, wherein, pis 1, 2 or 3.

The preparation method of the Formula I according to the present invention

comprise:

Preparing the compound of Formula B3 by protection of hydroxyl group of Formula
B2 (Step 1);

Preparing the compound of Formula B4 by Sonogashira reaction of Formula B3
(Step 2);
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[297]

[298]

[299]

[300]
[301]

[302]

[303]

[304]

[305]

[306]
[307]

[308]
[309]

Preparing the compound of Formula BS by deprotection of tert-butyldimethyloxy(

| ) of Formula B4 (Step 3);
?—O-ﬁh%{-

Preparing the compound of Formula B6 by substitution of Formula BS with A8(Step
4);
Preparing the compound of Formula I by Sonogashira reaction or hydrolysis after

Sonogashira reaction of Formula B6 and B7 (Step 5).

Each step in the above preparation method of scheme 2 is described in more detail as

follows.

1) In the first step, the compound of Formula B3 may be prepared by protection of
hydroxyl group of Formula B2 using tert-Butyldimethylsilyl chloride(TBSCI) and
imidazole in N,N-dimethylformamide at room temperature for 6-24 hours.

The example of preparing the compound of Formula B3 from the Formula B2 by
protection of hydroxyl group in the above Step 1 of the preparing method of the

present invention is in the following reaction scheme.

OH OTBS

Cl Cl

i1) In the second step, the compound of Formula B3, prepared as described in step 1,
may be converted to Formula B4 by Sonogashira reaction using catalytic amount of
tetrakis(triphenylphosphine)palladium(0)(Pd(PPhs).) or
bis(triphenylphosphine)palladium(II) dichloride(PdCl,(PPhs),) in one or more of N,N -
dimethylformamide or methanol at 70-100°C for 3-24 hour.

Example of preparing the compound of Formula B4 from the compound of Formula
B3 by Sonogashira reaction in the above Step 2 of the preparing method of the present

invention is in the following reaction scheme
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[310]

[311]
[312] ii1) In the third step, the compound of Formula B4, prepared as described in step 2,
may be converted to Formula B5 by deprotection of tert-butyldimethyloxy(

| ) using either Potassium fluoride in one or more of tetrahydrofuran or
od(

methanol or Tetrabutylammonium fluoride solution at 0°C to room temperature for 1-6

hours.

[313]

[314] Example of preparing the compound of Formula B5 from the compound of Formula
B4 by deprotection reaction in the above Step 3 of the preparing method of the present
invention is in the following reaction scheme.

[315]

OTBS OH
remsmenmont
Z Z
TMS Cli ™S Cl
[316]

[317] iv) In the fourth step, the compound of Formula BS, prepared as described in step 3,
may be converted to Formula B6 by substitution of with A8 under basic conditions in
one or more of THF or N,N-dimethylformamide at room temperature for 5-24 hours.

[318]

[319] Example of preparing the compound of Formula B6 from the compound of Formula
B5 with A8 by substitution in the above Step 4 of the preparing method of the present

invention is in the following reaction scheme.
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[320]

[321]
[322]

[323]
[324]

[325]

[326]
[327]

[328]
[329]

CH Q
A PN
1 o A A
e o * | b Cl
y— L ’
™S Cl Z [ Cl
L

v) In the fifth step, the compound of Formula B6, prepared as described in step 4,
may be converted to Formula I by Sonogashira reaction with B7 using catalytic
amount of tetrakis(triphenylphosphine)palladium(0)(Pd(PPh;),) or
bis(triphenylphosphine)palladium(II) dichloride(PdCl,(PPH;),) and Copper(I)iodide
under basic condition in one or more of tetrahydrofuran or N,N-dimethylformamide at
70-100°C for 3-24 hour. Besides, the compound of Formula I can be prepared from
Formula B6 with B7 by Sonogashira reaction with hydrolysis using lithium hydroxide

in one or more of tetrahydrofuran, 1,4-dioxane or water at 80°C for 4-48 hours.

Example of preparing the compound of Formula I from the compound of Formula B6
with B7 by Sonogashira reaction or hydrolysis after Sonogashira reaction from in the

above Step 5 of the preparing method of the present invention is illustrated below.

A “ zﬁ}g‘ &\ o

Ly Iﬂ‘j‘“ K/ W\W} [-"':QTTQ Pt l\»"” f[f"a\}fﬂ x,fj‘i M
N + Osprhhg —= | T I o
= &K‘L o i ci sx Ho B ct =5

i

Besides, another preparation method of the compound of Formula I according

to the present invention is shown in the following reaction scheme 3.

[Scheme 3]



28

WO 2018/190643 PCT/KR2018/004277
[330]
t “QEG}Q 1
R T R . N R LU
Ry (=) rr T
g P R 5
= T @ .
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[331]
[332]

[333]
[334]

[335
[336
[337
[338
[339

—t e e e

[340]
[341]
[342]

[343]
[344]

[345]

The compound of Formula I, which is a compound of the present invention, may be

prepared by series of steps from the compound of Formula B6 as shown in Scheme 3.

R!, R2, R¢, R7, Y and Z of Formula I, B2 and B7, illustrated in Scheme 3, are defined

as below.

In the present Formula I,
Y is carbon or nitrogen,

R! and R? are each independently hydrogen, halo or trifluoromethyl,
Zis or
X1 RC3 s
XZ‘ \>éﬁ‘i }/%l_VVB
R3 wﬁ TWI\. ‘:@
AN
R* ,
R5 RS
nis0,1or2,

X1, X2 and X? are each independently carbon or nitrogen,

R3 and R* are each independently hydrogen, halo, cyano, C, ¢ alkyl, C; ¢ cycloalkyl,

halo C, ¢ alkyl, , , , O>\ % , CONR#1R22, NR
O¥\ /\ O ¥\ N
/ O\/())m

OH H
alR2 CH,NR*'R#2, CH,R<, COR#, OR®, NR*COR®, NR*#CO,R=, NHCONHR®,
NHSO,R# or 3- or 8- membered heterocycles containing one or two oxygen or
nitrogen atom(s) therein,

wherein, mis 1 or 2,

R2!'and R*? are each independently hydrogen, C, ¢ alkyl, C; 4 cycloalkyl, halo C, 4
alkyl, o w, Of 3- or 8- membered heterocycles containing one or two oxygen or

NV
O/”S\

nitrogen atom(s) therein,
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[346]
[347]
[348]

[349]
[350]

[351]
[352]

[353]
[354]

[355]
[356]

[357]

[358]
[359]

M\ , , j or 3- or 8- membered heterocycles containing

one or two oxygen or nitrogen atom(s) therein,

R#* is hydrogen or C ¢ alkyl,

R5 is hydrogen, $ , Oﬁ)\ , HN}‘L , /E‘i )
O HN
P |
oH -©

o 0 =
0=5_
o

HN% . O, >‘*- ’
0=8-NH; O//S(
O N H?

R¢ and R7 are each independently hydrogen, halo, trifluoromethyl or trifluo-
romethoxy,

R is hydrogen, halo, C, 4 alkyl, C; ¢ cycloalkyl,

W1, W2 and W3 are each independently oxygen, nitrogen, CHR¥!, CR¥!, NR*! or CO,

wherein, R%! is hydrogen, halo, C, ¢ alkyl, C; ¢ cycloalkyl, halo C, ¢ alkyl, C, ¢

MeO , /\)\ (CH,), heteroaryl or (CH»)
JRD P
o' ()

alkylamine, C, ¢ alkyl alcohol,

paryl, wherein, pis 1, 2 or 3.

The preparation method of the Formula I according to the present invention

comprise:

Preparing the compound of Formula D2 by Sonogashira reaction of Formula B6 and
D1 (Step 1);
Preparing the compound of Formula I by deprotection of tert-butyloxycarbonyl(

o ) or tert-butyldimethyloxy( , ) and hydrolysis of Formula
O-Si
\gkok Fog <

D2(Step 2);

Each step in the above preparation method of scheme 3 is described in more detail as

follows.
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[360]
[361] 1) In the first step, the compound of Formula B6, prepared as described in step 4 in

[362]
[363]

[364]

[365]
[366]

[367]
[368]

[369]

scheme 2, may be converted to Formula D2 by Sonogashira reaction with Formula D1
using catalytic amount of tetrakis(triphenylphosphine)palladium(0)(Pd(PPh;),) or
bis(triphenyl phosphine)palladium(II) dichloride(PdCl,(PPH;),) and Copper(I)iodide
under basic condition in one or more of tetrahydrofuran or N,N-dimethylformamide at
70-100°C for 3-24 hour

Example of preparing the compound of Formula D2 from the compound of Formula
B6 with D1 by Sonogashira reaction in the above Step 1 of the preparing method of the

present invention is illustrated in the following reaction scheme.

““H .Boc

i) In the second step, the compound of Formula D2, prepared as described in step 1,
may be converted to Formula I by hydrolysis using lithium hydroxide in one or more
of tetahydrofuran, 1,4-dioxane or water at rt-80°C for 4-48 hours followed by de-
protection in the presence of boron tribromide solution or hydrogen chloride solution
in dichloromethane or tetahydrofuran(THF) at 0-80°C for 2-24 hours.

Example of preparing the compound of Formula I from the compound of Formula
D2 by hydrolysis and deprotection reaction in the above Step 2 of the preparing

method of the present invention is illustrated in the following reaction scheme.

o)
I/A‘M A S A
AN “ //T

HCI

07 OH
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[370]
[371] Besides, another preparation method of the compound of Formula I according
to the present invention is shown in the following reaction scheme 4.
[372]
[373] [Scheme 4]
[374]
A, A g A, A,
o s S s O oo ST s O
Formula B6 Formula E1 ’ Formula E2 o Formula E3 Formuia i
[375] The compound of Formula I, which is a compound of the present invention, may be
prepared by series of steps from the compound of Formula B6 as shown in Scheme 4.
[376]
[377] R!, R2, R¢, R7, Rel, R2, Y and Z of Formula I, B6 and E3, illustrated in Scheme 4, are
defined as below:
[378]
[379] In the present Formula I,
[380] Y is carbon or nitrogen,
[381] R! and R? are each independently hydrogen, halo or trifluoromethyl,
[382] Z1is Xz’x1\ or Rc&ﬁ_ g ,
RAE,
P zw@*
R5
[383] nis0,1or?2,
[384] X1, X? and X? are each independently carbon or nitrogen,
[385] R3 and R* are each independently hydrogen, halo, cyano, C, ¢ alkyl, C; ¢ cycloalkyl,
halo C, ¢ alkyl, S , , O % , CONR#R#, NR
OQZ\ /l 0 >\>\ N
= O\/@)m
OH H
alR2 CH,NR*'R#2, CH,R<, COR#, OR®, NR*COR®, NR*#CO,R=, NHCONHR®,
NHSO,R# or 3- or 8- membered heterocycles containing one or two oxygen or
nitrogen atom(s) therein,
[386] wherein, mis 1 or 2,
[387] R#! and R are each independently hydrogen, C, ¢ alkyl, C; ¢ cycloalkyl, halo C, 4
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[388]

[389]
[390]
[391]

[392]
[393]

[394]
[395]

[396]
[397]

[398]
[399]

[400]

or 3- or 8- membered heterocycles containing one or two oxygen or
O\\S%
-~
()
nitrogen atom(s) therein,

R is hydrogen, C, ¢ alkyl, C; ¢ cycloalkyl, halo C,¢ alkyl, A >\)\ , (/\} ,

~N

\}k or 3- or 8- membered heterocycles containing one or two oxygen or

nitrogen atom(s) therein,

R#* is hydrogen or C ¢ alkyl,

RS is hydrogen, ) , ; ) S
0 A
Okg\ ﬁ)\ HN HN }L‘& H/N\S
S I O7 7 7™NH;

O O —
oH O SN Y
o
NN
o
NH,

R¢ and R7 are each independently hydrogen, halo, trifluoromethyl or trifluo-
romethoxy,

R is hydrogen, halo, C, 4 alkyl, C; ¢ cycloalkyl,

W1, W2 and W3 are each independently oxygen, nitrogen, CHR¥!, CR¥!, NR*! or CO,

wherein, R%! is hydrogen, halo, C, ¢ alkyl, C; 4 cycloalkyl, halo C, ¢ alkyl, C,

MeO , (CH,), heteroaryl or (CH,)
)\% o e
MeO o\)

alkylamine, C, ¢ alkyl alcohol,

paryl, wherein, pis 1, 2 or 3.

The preparation method of the Formula I according to the present invention

comprise:

Preparing the compound of Formula E2 by Sonogashira reaction of Formula B6 and
E1 (Step 1);

Preparing the compound of Formula E3 by reduction or reductive amination of
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Formula E2 (Step 2);

[401] Preparing the compound of Formula I by hydrolysis of Formula E3 (Step 3).

[402]

[403] Each step in the above preparation method of scheme 4 is described in more detail as
follows.

[404]

[405] 1) In the first step, the compound of Formula B6, prepared as described in step 4 in
scheme 2, may be converted to Formula E2 by Sonogashira reaction with Formula E1
using catalytic amount of tetrakis(triphenylphosphine) palladium(0)(Pd(PPh;),) or
bis(triphenylphosphine)palladium(II) dichloride (PdCl,(PPhs;),) and Copper(I) iodide
under basic condition in one or more of tetrahydrofuran or N,N-dimethylformamide at
70-100°C for 3-24 hour.

[406]

[407] Example of preparing the compound of Formula E2 from the compound of Formula
B6 with E1 by Sonogashira reaction in the above Step 1 of the preparing method of the
present invention is illustrated in the following reaction scheme.

[408]

\Ht o /f}lf}g P ﬁ/ Gﬂ
I {J f:l \l\f"l + QYL%{ oM~ C 1 S ‘}\
Sp oy A »
Ql‘g o

[409]

[410] i1) In the second step, the compound of Formula E2, prepared as described in step 1,
may be converted to Formula E3 by reduction or reductive amination depending on the
type of the substituent Rel.

[411]

[412] The second step in the above preparation method of scheme 4 is described in more
detail as follows.

[413]

[414] In the second step of the preparation method, the desired compound of Formula E3
may be prepared by reduction or reductive amination.

[415]

[416] The above reduction reaction may be carried out by Tin(II) chloride dehydrate in

ethyl acetate or ethanol with the compound of Formula E2(When R< is nitro in the
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above Formula) at room temperature for one day and it is illustrated in the following

reaction scheme.

[417]
P
*_)21‘4 &i /x;/
>
i
[418]

[419] In the present invention, the compound of Formula E2(When Re! is aldehyde in the
above Formula)also may be converted to Formula E3(A substituent maybe introduced
in the presence of sodium carbonate and Re*-I in N,N-dimethylformamide) by
reductive amination in the presence of sodiumtriacetoxyborohydride(NaBH(OAc)) or
acetic acid in one or more of dichloromethane or 1,2-dichloroethane at room tem-

perature for overnight and it is illustrated in the following reaction scheme.

[420] |
0
- /@TC& f{yH
| J - ol
i i — N O
HJ\(\- " i l/ 7 L\\%
o . /J \L/
041\0./" Q»/ Qf
[421]

[422] ii1) In the third step, the compound of Formula E3, prepared as described in step 2,
may be converted to Formula I by hydrolysis using lithium hydroxide in one or more
of tetrahydrofuran, 1,4-dioxane or water at rt - 80°C for 4-48 hours.

[423]

[424] Example of preparing the compound of Formula I from the compound of Formula E3
by hydrolysis in the above Step 3 of the preparing method of the present invention is il-

lustrated in the following reaction scheme.
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o
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N o, T o
oy Y oy 6 W
s b 1L b %
o7 0% "OH
[426]
[427] Besides, another preparation method of the compound of Formula I according
to the present invention is shown in the following reaction scheme 5.
[428]
[429] [Scheme 5]
[430]
4 Ao
! \?'D‘ QN o B 1,-,\v,o\vj£«;;
A G T OQ?E\"T% R L
o7
v
Formula B6 Formula G1 Foarmula G2 Formula G3 Formula G4
4 .
— Rf\f\,&vx!"\;}
P N
PadiEE
(zy ¥ i
Formula |
[431] The compound of Formula I, which is a compound of the present invention, may be

prepared by series of steps from the compound of Formula B6 as shown in Scheme 5.
[432] R!, R2, R?, R° R, Y and Z of Formula I, B6 and G4, illustrated in Scheme 5, are

defined as below:

[433]

[434] In the present Formula I,
[435] Y is carbon or nitrogen,
[436]

[437]

Zis X1 % or ch){l s
2 W
RSX x3 1Wl: :x
*;L%R A W

R5 RS

[438] nis0, 1 or2,

R! and R? are each independently hydrogen, halo or trifluoromethyl,
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[439] X1, X? and X? are each independently carbon or nitrogen,
[440] R3 and R* are each independently hydrogen, halo, cyano, C, ¢ alkyl, C; ¢ cycloalkyl,

halo C, ¢ alkyl, , , CONR#R#,

O$ Qg\
OH O\/é )

NR#R#2, CH,NR# R, CH,R<*, COR®, OR*, NR*COR®, NR*CO,R=, NHCONHR®,

NHSO,R# or 3- or 8- membered heterocycles containing one or two oxygen or

nitrogen atom(s) therein,
[441] wherein, mis 1 or 2,
[442] R#! and R are each independently hydrogen, C, ¢ alkyl, C; ¢ cycloalkyl, halo C, 4

alkyl, %, or 3- or 8- membered heterocycles containing one or two oxygen or

O\\S P
&
O )

nitrogen atom(s) therein,

[443] R# is hydrogen, C, alkyl, Cs6 cycloalkyl, halo C,¢ alkyl, M , /J\ ,
J
\}\ or 3- or 8- membered heterocycles containing one or two oxygen or

HO

nitrogen atom(s) therein,
[444] R#* is hydrogen or C ¢ alkyl,
[445]
[446] R’ is hydrogen, , , , ,

O HN}ii }"a HN%
© IS SV
070 o= O7II"NH
OH O O_//S\ 0
O
or
0\\8%
0™
NH>

[447] R¢ and R7 are each independently hydrogen, halo, trifluoromethyl or trifluo-

romethoxy,
[448] R is hydrogen, halo, C, ¢ alkyl, C; ¢ cycloalkyl,
[449] W1, W2 and W3 are each independently oxygen, nitrogen, CHR"*!, CR¥!, NR*! or CO,
[450] wherein, R*! is hydrogen, halo, C, ¢ alkyl, C; ¢ cycloalkyl, halo C, ¢ alkyl, C, ¢
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[451]
[452]

[453]
[454]

[455]
[456]

[457]

[458]
[459]

[460]
[461]

[462]
[463]

[464]

alkylamine, C, ¢ alkyl alcohol, , /\)\ (CH,), heteroaryl or (CH,)
N

MeO
Meo)\)\ g:)

paryl, wherein, pis 1, 2 or 3.

The preparation method of the Formula I according to the present invention

comprise:

Preparing the compound of Formula G2 by Sonogashira reaction of Formula B6 and
GI (Step 1);

Preparing the compound of Formula G3 by reduction of Formula G2 (Step 2);

Preparing the compound of Formula G4 by substitution or addition reaction of
Formula G3 (Step 3);

Preparing the compound of Formula I by hydrolysis of compound of Formula
G4(Step 4).

Each step in the above preparation method of scheme 5 is described in more detail as

follows.

1) In the first step, the compound of Formula B6, prepared as described in step 4 in
scheme 2, may be converted to Formula G2 by Sonogashira reaction with Formula G1
using catalytic amount of tetrakis(triphenylphosphine)palladium(0)(Pd(PPh;),) or
bis(triphenyl phosphine)palladium(II) dichloride(PdCl,(PPhs;),) and Copper(I) iodide
under basic condition in one or more of tetrahydrofuran or N,N-dimethylformamide at
70-100°C for 3-24 hour.

Example of preparing the compound of Formula G2 from the compound of Formula
B6 with G1 by Sonogashira reaction in the above Step 1 of the preparing method of the

present invention is illustrated in the following reaction scheme.
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[465]
[466] i) In the second step, the compound of Formula G2, prepared as described in step 1,

[467]

[468]
[469]

[470]
[471]

[472]
[473]

[474]
[475]

[476]
[477]

may be converted to Formula G3 using Tin(II) chloride dehydrate in ethyl acetate or
ethanol at room temperature for one day and it is illustrated in the following reaction

scheme.

ii1) In the third step, the compound of Formula G3, prepared as described in step 2,

may be converted to Formula G4 by substitution or addition.

The third step in the above preparation method of scheme 5 is described in more

detail as follows.

In the third step of the preparation method, the desired compound of Formula G4

may be prepared by substitution or addition.

The compound of Formula G3 may be converted to Formula G4 by the above sub-
stitution in the presence of tert-butylnitrile with iodine in toluene at room temperature
for 3 hours or by iodo substitution followed by substitution with amine compound

using L-proline, cesium carbonate, copper(l) iodide in dimethylsulfoxide.

Example of preparing the compound of Formula G4 from the compound of Formula
G3 by substitution or iodo substitution followed by amine substitution in the above
Step 3 of the preparing method of the present invention is illustrated in the following

reaction scheme.
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[478]
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[479]

[480] In the present invention, the compound of Formula G4 may be prepared by addition

reaction which is carried out with the compound of Formula G3 and

NH or o (R<3in the Formula is same as that defined in the above
~ 2

RC3 RCE O/U\

Cl

Formula I) in dichloromethane or N, N-dimethylformamide at room temperature for 3-6

hours and it is illustrated in the following reaction scheme.

[481]
) I
H , Bl
O %, fC‘-\,/'I:
o [“ = C]\,}\Gi e H H //B *f’f:f Clee 1 jl:i
Haldo e - \[ L l'&}( v Mo ML e ,/?’?/ —\\\i

SR O S R

L o R -

af’l\c“’ i
[482]

[483] The compound of Formula G3 may be converted to Formula G4 by another method

of the addition reaction which is carried out with OH (R} in the Formula is
e

RC3
same as that defined in the above Formula I) in the presence of triphosgene or

1,1'-carbonyldiimiazole in dichloromethane or tetrahydrofuran(THF) at room tem-

perature for 2-6 hours and it is illustrated in the following reaction scheme.
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[484]

s‘m
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[485]

[486] iv) In the fourth step, the compound of Formula G4, prepared as described in step 3,
may be converted to Formula I by hydrolysis using lithium hydroxide in one or more
of tetrahydrofuran, 1,4-dioxane or water at rt-80°C for 4-48 hours.

[487]

[488] Example of preparing the compound of Formula I from Formula G4 by hydrolysis in
the above Step 4 of the preparing method of the present invention is illustrated in the

following reaction scheme.

[489]
‘»,_\/7/04 l'v"v,/ox
o Mo ) JJ H
R Mo G g oy
] L c [jg 1 <l
H o Sy ™ o H e S g
O M S # \‘;ll/ \K e W NN = }"l 1\ %}J
oy | LA
0" 0" O‘I«:}H
[490]
[491] Besides, another preparation method of the compound of Formula I according
to the present invention is shown in the following reaction scheme 6.
[492]
[493] [Scheme 6]
[494]
é\ N o :\\ s} A\
R IO\N QN Br R;_A /G\/I’\\?;N R . O ,\;,\N R o i (}N
S e L L D W DR N
P . R“\/ NP 8 R\,‘/ f HA_ /// \; R e 2 ' + \\/
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Formula B6 Formula Jt Formula J2 Formuia J3 Formula !

[495]
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[496] The compound of Formula I, which is a compound of the present invention, may be
prepared by series of steps from the compound of Formula B6 as shown in Scheme 6.

[497]

[498] R!, R2, R3, R¢ R7, Ril, Y and Z of Formula I, B6 and J3, illustrated in Scheme 6, are

defined as below:

[499]

[500] In the present Formula I,

[501] Y is carbon or nitrogen,

[502] R! and R? are each independently hydrogen, halo or trifluoromethyl,
[503]

Z is 1 Or pea
X R ’
X2 \7?"\ v
3 X3 Wi
R J‘;L%R . M@
R5 R5

[504] nis0, 1 or2,
[505] X1, X? and X? are each independently carbon or nitrogen,
[506] R3 and R* are each independently hydrogen, halo, cyano, C, ¢ alkyl, C; ¢ cycloalkyl,

halo C, ¢ alkyl, , , , O % , CONR#1R22, NR
O¥\ /\ O Qg\ %N
/ O\/(/\)m

OH H
alR22, CH,NR#'R*, CH,R, COR®, OR#, NR#*COR#, NR#CO,R=, NHCONHR®,
NHSO,R# or 3- or 8- membered heterocycles containing one or two oxygen or

nitrogen atom(s) therein,

[507] wherein, mis 1 or 2,
[508] R2!'and R*? are each independently hydrogen, C, ¢ alkyl, C; 4 cycloalkyl, halo C, 4
alkyl, , OF 3- or 8- membered heterocycles containing one or two oxygen or
N

O/”S\

nitrogen atom(s) therein,

[509] R is hydrogen, C, ¢ alkyl, C; ¢ cycloalkyl, halo C,¢ alkyl, w\ , ,
] %\/\

~

j or 3- or 8- membered heterocycles containing one or two oxygen or
nitrogen atom(s) therein,

[510] R is hydrogen or C, ¢ alkyl,
[511]
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[512]

[513]

[514]
[515]
[516]

[517]
[518]

[519]
[520]

[521]
[522]

[523]
[524]

[525]
[526]

[527]
[528]

R> is hydrogen, , , }E , , %
- O=R~NH;

O O =
OH 0O O //S\ o

or ,
e
o™
NHz
R¢ and R” are each independently hydrogen, halo, trifluoromethyl or trifluo-
romethoxy,
R is hydrogen, halo, C, 4 alkyl, C; ¢ cycloalkyl,
W1, W2 and W3 are each independently oxygen, nitrogen, CHR"!, CR!, NR*! or CO,
wherein, R%! is hydrogen, halo, C, ¢ alkyl, C; 4 cycloalkyl, halo C, ¢ alkyl, C,
alkylamine, C, ¢ alkyl alcohol, MeO , . % (CH,), heteroaryl or (CH,)

MeO Q

paryl, wherein, pis 1, 2 or 3.

The preparation method of the Formula I according to the present invention

comprise:

Preparing the compound of Formula J2 by Sonogashira reaction of Formula B6 and
J1 (Step 1);

Preparing the compound of Formula J3 by reduction of Formula J2 (Step 2);

Preparing the compound of Formula I by hydrolysis or addition of compound of
Formula J3 (Step 3);

Each step in the above preparation method of scheme 6 is described in more detail as

follows.

1) In the first step, the compound of Formula B6, prepared as described in step 4 in
scheme 2, may be converted to Formula J2 by Sonogashira reaction with Formula J1
using catalytic amount of tetrakis(triphenylphosphine) palladium(0)(Pd(PPh;),) or
bis(triphenyl phosphine)palladium(II)dichloride (PdCl,(PPh;),) and Copper(I)iodide
under basic condition in one or more of tetrahydrofuran or N,N-dimethylformamide at
70-100°C for 3-24 hour.

Example of preparing the compound of Formula J2 from the compound of Formula
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B6 with J1 by Sonogashira reaction in the above Step 1 of the preparing method of the

present invention is illustrated in the following reaction scheme.

[529]
R \45{*, 0
i\ o MOa gy o ffiN
N ij;[!j N {’Ll xﬂ :: ; KLl
7 ¢l ) Lﬂ% -~ { J
e’lc -
[530]

[531] i1) In the second step, the compound of Formula J2, prepared as described in step 1,
may be converted to Formula J3 by reduction reaction with Tin(II) chloride dehydrate
in ethyl acetate or ethanol at room temperature for one day and it is illustrated in the

following reaction scheme.

[532]
|
ol P
L
C(lg/
[533]

[534] ii1) In the third step, the compound of Formula J3, prepared as described in step 2,

may be converted to Formula I by hydrolysis or addition reaction.

[535]

[536] The third step in the above preparation method of scheme 6 is described in more
detail as follows.

[537]

[538] In the third step of the preparation method, the desired compound of Formula I may
be prepared by hydrolysis or addition reaction.

[539]

[540] The compound of Formula J3 may be converted to Formula I by above hydrolysis
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[541]

[542]
[543]

[544]

[545]
[546]

[547]

[548]

reaction under the condition of lithium hydroxide in one or more of tetrahydrofuran,
1,4-dioxane or water at rt-80°C for 4-48 hours and it is illustrated in the following

reaction scheme.

Besides, the compound of Formula I may be prepared by addition reaction with
Formula J3 under basic condition in N,N-dimethylformamide or tetrahydrofuran at
room temperature or heating condition for 3 or 24 hours in the present invention and it

is illustrated in the following reaction scheme.

Ll
T

In addition, the present invention provides a pharmaceutical compostion for the
treatment, prevention, or amelioration of the metabolic diseases, cholestatic Liver
Diseases and Organ Fibrosis comprising the compound of Formula I, racemic,
enantiomer, diastereoisomer thereof, or pharmaceutically acceptable salt thereof.

The metabolic diseases, cholestatic Liver Diseases and Organ Fibrosis may be caused
by FXR receptor activity. Exemplary diseases include hypercholesterolemia, hyper-
lipoproteinemia, hypertriglyceridemia, dyslipidemia, lipodystrophy, cholestasis/
fibrosis, cholesterol gallstone disease, gastrointestinal disease or condition, hyper-
glycemia, diabetes, insulin resistance, metabolic inflexibility, nephropathy, liver
diseases, atherosclerosis, cancer, inflammatory disorders, osteoporosis and skin aging.

The present invention provides a method of the treatment, prevention, or ame-
lioration of metabolic diseases, cholestatic Liver Diseases and Organ Fibrosis in a
subject in need thereof, comprising administering an effective amount of the pharma-

ceutical composition to the subject. The dosage of pharmaceutical composition of the
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[549]

[550]
[551]
[552]

[553]

[554]

[555]

[556]

present invention may vary depending on the patient's weight, age, gender, physical
condition, diet, the time and mode of administration, excretion rates, and the severity
of illness. Mammals(including human) are desirable for the individual without limit.
Compounds of the invention intended for pharmaceutical use may be administered as
a solid or liquid, such as a tablet, capsule, solution or suspension. Pharmaceutical com-
positions suitable for the delivery of compounds of the present invention and methods
for their preparation will be readily apparent to those skilled in the art. Such com-
positions and methods for their preparation may be found, for example, in Remington's
Pharmaceutical Sciences, 19th Edition(Mack Publishing Company, 1995).

Oral Administration

In one embodiment, the compounds of the invention may be administered orally.
Oral administration may involve swallowing, so that the compound enters the gastroin-
testinal tract, and/or buccal, lingual, or sublingual administration by which the
compound enters the blood stream directly from the mouth.

Formulations suitable for oral administration include solid plugs, solid micropar-
ticulates, semi-solid and liquid(including multiple phases or dispersed systems) such as
tablets; soft or hard capsules containing multi- or nano-particulates, liquids, emulsions
or powders; lozenges(including liquid-filled); chews; gels; fast dispersing dosage
forms; films; ovules; sprays; and buccal/mucoadhesive patches. Liquid(including
multiple phases and dispersed systems) formulations include emulsions, suspensions,
solutions, syrups and elixirs. Such formulations may be presented as fillers in soft or
hard capsules(made, for example, from gelatin or hydroxypropyl methyl cellulose) and
typically comprise a carrier, for example, water, ethanol, polyethylene glycol,
propylene glycol, methyl cellulose, or a suitable oil, and one or more emulsifying
agents and/or suspending agents. Liquid formulations may also be prepared by the re-
constitution of a solid, for example, from a sachet.

The compounds of the invention may also be used in fast-dissolving, fast-
disintegrating dosage forms such as those described in Expert Opinion in Therapeutic
Patents, 11 (6), 981-986 by Liang and Chen (2001)

The immediate release portion may comprise a disintegrant. Examples of disin-
tegrants include sodium starch glycolate, sodium carboxymethyl cellulose, calcium
carboxymethyl cellulose, croscarmellose sodium, crospovidone, polyvinylpyrrolidone,
methyl cellulose, microcrystalline cellulose, powdered cellulose, loweralkyl-sub-
stituted hydroxypropyl cellulose, polacrilin potassium, starch, pregelatinizedstarch,
sodium alginate, and mixtures thereof. Generally, the disintegrant will comprise from 1
wit% to 80 wt%, preferably from 5 wt% to 60 wt% of the layer.

Examples of matrix materials, fillers, or diluents include lactose, mannitol, xylitol,
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[557]

[558]

[559]

[560]

[561]
[562]
[563]

[564]

[565]

dextrose, sucrose, sorbitol, compressible sugar, microcrystalline cellulose, powdered
cellulose, starch, pregelatinized starch, dextrates, dextran, dextrin, dextrose, mal-
todextrin, calcium carbonate, dibasic calcium phosphate, tribasic calcium phosphate,
calcium sulfate, magnesium carbonate, magnesium oxide, poloxamers, polyethylene
oxide, hydroxypropyl methyl cellulose and mixtures thereof.

When preparing dosage forms incorporating the compositions of the invention, the
compounds may also be blended with conventional excipients such as binders,
including gelatin, pregelatinized starch, and the like; lubricants, such as hydrogenated
vegetable oil, stearic acid, and the like; diluents, such as lactose, mannose, and sucrose;
disintegrants, such as carboxymethyl cellulose and sodium starch glycolate;
suspending agents, such as povidone, polyvinyl alcohol, and the like; absorbants, such
as silicon dioxide; preservatives, such as methylparaben, propylparaben, and sodium
benzoate; surfactants; such as sodium lauryl sulfate, polysorbate 80, and the like;
flavorants; and sweeteners. If present, the surfactants would comprise of 0.2 wt% to 5
wt% and the absorbants would comprise from 0.2 wt% to 1 wt%. Another excipients
include one or more of: anti-oxidants, colorant, flavouring agents, preservatives and
taste-masking agents.

Tablet blends or portions of blends may alternatively be wet-, dry-, or melt-
granulated, melt congealed, or extruded before tabletting. The final formulation may
comprise one or more layers and may be coated or uncoated; it may even be en-
capsulated.

The formulation of tablets is discussed in °Pharmaceutical Dosage Forms: Tablets,
Vol. 1;+, by H. Lieberman and L.LLachman, Marcel Dekker, N.Y., N.Y., 1980 (ISBN
0-8247-6918-X).

Solid formulations for oral administration may be formulated to be immediate and/or
modified release. Modified release formulations include delayed-, sustained-, pulsed-,

controlled-, targeted and programmed release

Parenteral Administration

The compounds of the invention may also be administered directly into the blood
stream, into muscle, or into an internal organ. Suitable means for parenteral admin-
istration include intravenous, intra-arterial, intraperitoneal, intrathecal, intraventricular,
intraurethral, intrasternal, intracranial, intramuscular and subcutaneous.

Suitable devices for parenteral administration includes needle(including micro
needle) injectors, needle-free injectors and infusion techniques. An example of a
needle free injection is Powderject™.

Parenteral formulations are typically aqueous solutions which may contain excipients

such as salts, carbohydrates and buffering agents(preferably, to a pH of from 3 to 9),



47

WO 2018/190643 PCT/KR2018/004277

[566]

[567]

[568]

[569]
[570]
[571]

[572]
[573]

[574]

[575]

[576]

but, for some applications, they may be more suitably formulated as a sterile non
aqueous solution or as a powdered, dried form to be used in conjunction with a suitable

vehicle such as sterile, pyrogen-free water.
The preparation of parenteral formulations under sterile conditions, for example, by

lyophilisation, may readily be accomplished using standard pharmaceutical techniques
well known to those skilled in the art.

A proper dosage form such as combination with solubility enhancer can increase
solubility of compound of formula I used in non-oral solution.

Formulations for parenteral administration may be formulated to be immediate and/
or modified/controlled release. Controlled/modified release formulations include
delayed-, sustained-, pulsed-, controlled-, targeted and pro-grammed release. Thus
compounds of the invention may be formulated as a solid, semi-solid, or thixotropic
liquid for administration as an implanted depot providing modified release of the active
compound. Examples of such formulations include drug-coated stents and PGLA mi-

crospheres.

Local Administration

The compounds of the invention may also be administered topically to the skin or
mucosa, that is, dermally or transdermally. Typical formulations for this purpose
include gels, hydrogels, lotions, solutions, creams, ointments, dusting powders,
dressings, foams, films, skin patches, wafers, implants, sponges, fibres, bandages and
microemulsions. Li-posomes may also be used.

Does

In human patients, the precise daily dose administered depends on various factors
such as the age, sex, weight and condition of the patient being treated. The amount of
dose can be selected within the bounds of goal achieving treatment effect without
harmful or serious adverse effect.

For instance, the dosage of the compound of invention may be administered in an
effective amount raging from 0.05 to 1000mg daily on patients. The following dosage
levels and other dosage levels herein are for the average human subject having a
weight range of about 65 to 70kg. The skilled person will readily be able to determine
the dosage levels required for a subject whose weight falls outside this range, such as
children and the elderly.

Mode for the Invention
The present invention explain, but are not limited, in detail through the

following examples and experimental examples.
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[577]

[578] [Examples]

[579]

[580] <Intermediate 1> 4-(bromomethyl)-5-cyclopropyl-3-(2.6- dichlorophenyl)isoxazole

[581]

[582] Step 1 : Preparation of 2.6-dichlorobenzaldehyde oxime

[583]

[584] Sodium hydroxide(6.3g, 160mmol) and 2,6-dichlorobenzaldehyde(25g, 140mmol) in
ethanol(200ml) was added to hydroxylamine hydrochloride(11g, 160mmol) in
water(100ml) and stirred for 24 hours at 90 °C. The reaction mixture was evaporated in
vacuum, filtered with water(200ml, 2 times) and dried in vacuum to afford the in-
termediate compound 2,6-dichlorobenzaldehyde oxime(25.9g, 96%).

[585] 'H-NMR (DMSO, 400MHz): 6 11.80 (s, 1H), 8.22 (s, 1H), 7.55 (d, 2H), 7.45-7.41
(dd, 1H).

[586]

[587] Step 2 : Preparation of 2.6-dichloro-N-hvdroxybenzimidoyl chloride

[588]

[589] N-chlorosuccinimide(NCS, 18.4g, 140mmol) was added to a solution of the in-
termediate compound(Step 1)(25.9g, 140mmol) in chloroform(1000ml) and stirred for
4 hours at room temperature. The reaction mixture was evaporated in vacuum, diluted
with dicholrometane and washed with water. The combined organic layers were dried
over MgSQO,, filtered, evaporated in vacuum and purified using silica chromatography
to afford the intermediate compound 2,6-dichloro-N-hydroxybenzimidoyl
chloride(29¢g) without any further purification.

[590]

[591] Step 3 : Preparation of ethyl S-cyclopropyl-3-(2.6-dichlorophenyl)isoxazole-4- car-
boxylate

[592]

[593] The intermediate compound(Step 2)(29¢g, 129mmol) was added to ethyl
3-cyclopropyl-3-oxopropanate(25ml, 194mmol) in triethylamine(150ml)and stirred for
24 hours at room temperature. The reaction mixture was diluted with ethyl acetate and
washed with water. The combined organic layers were dried over MgSQO,, filtered,
evaporated in vacuum and purified using silica chromatography to afford the in-
termediate compound ethyl
S-cyclopropyl-3-(2,6-dichlorophenyl)isoxazole-4-carboxylate (22.37g, 56%).

[594] 'H-NMR (CDCl;, 400MHz): 6 7.41-7.38 (m, 2H), 7.35-7.31 (m, 4H), 3.69 (s, 3H),

[595]

291 (m, 1H), 1.43-1.39 (m, 2H), 1.30-1.26 (m, 2H).
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[596] Step 4 : (S5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol-4-yl)methanol

[597]

[598] IM Diisobutylaluminium hydride(DIBAL-H, 144ml, 144mmol) was added to the in-
termediate compound(Step 3)(22.37g, 71.7mmol) in tetrahydrofuran(72ml) at 0°C and
stirred for 7 hours at room temperature. The reaction mixture was diluted with ethyl
acetate and washed with 10 w/w% citric acid solution and water, The combined
organic layers were dried over MgSQ,, filtered, evaporated in vacuum and purified
using silica chromatographyto afford the intermediate compound
(5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methanol(12.2g, 60%).

[599] 'H-NMR (CDCl;, 400MHz): & 7.44-7.40 (m, 2H), 7.37-7.33 (m, 1H), 4.41 (d, 2H),
2.19 (m, 1H), 1.40 (t, 1H), 1.30-1.25 (m, 2H), 1.17-1.10 (m, 2H).

[600]

[601] Step 5 : Preparation of 4-(bromomethyl)-5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazole

[602]

[603] Triphenylphosphine(TPP, 16.9¢g, 64.53mmol) and tetrabromomethane(21.4g,
64.53mmol) was slowlly added to the intermediate compound(Step 4)(12.2¢,
43.02mmol) in dichloromethane(158ml) at 0°C and stirred for 4 hours at room tem-
perature. The reaction mixture was evaporated in vacuum and purified using silica
chromatography to afford the title compound(13.44g, 90%).

[604] 'H-NMR (CDCl;, 400MHz): & 7.46-7.45 (dd, 2H), 7.40-7.36 (dd, 1H), 4.23 (s, 2H),
2.12 (m, 1H), 1.32-1.23 (m, 2H), 1.22-1.17 (m, 2H).

[605]

[606] <Example 1> 4-((4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol-4-y1

methoxy)phenylethynyl)benzoic acid: (I-1)

[607]

[608] Step 1 : Preparation of tert-butyl(4-iodophenoxy)dimethylsilane

[609]

[610] tert-Butyldimethylsilyl chloride (TBSCI, 2.1g, 13.6mmol) and imidazole (1.2g,

18.2mmol) were added to a solution of 4-lodophenol(2g, 9.1mmol) in N,N -
dimethylformamide (45ml) and stirred for 12 hours at room temperature. The reaction
mixture was diluted with ethyl acetate and washed with water. The combined organic
layers were dried over MgSQ,, filtered, evaporated in vacuum and purified using silica
chromatography to afford the intermediate compound tert-
butyl(4-iodophenoxy)dimethylsilane(2.8g, 93%).

[611] 'H-NMR (CDCl;, 400MHz): 6 7.32 (m, 2H), 6.43 (m, 2H), 0.78 (t, 9H), 0.23 (t, 6H).

[612]

[613] Step 2 : Preparation of tert-butyl(4-((trimethylsilyl)ethyl)phenoxy)silane
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[614]
[615] Trimethylsilylacetylene(2.4ml, 17mmol), bis(triphenylphosphine)palladium(ii)

[616]

[617
[618
[619
[620

— e e

[621]
[622]

[623]
[624]

[625]

[626]
[627]

dichloride (PdCl,(PPhs;),, 0.6g, 0.85mmol), Copper(l) iodide(0.16g, 0.85mmol), and
triethylamine(0.6ml, 4.25mmol) were added to a solution of the intermediate
compound(Step 1)(2.8g, 8.5mmol) in N,N-dimethylformamide (50ml) and stirred for
12 hours at 80°C. The reaction mixture was diluted with Ethyl acetate and washed with
water. The combined organic layers were dried over MgSO,, filtered, evaporated in
vacuum and purified using silica chromatography to afford the intermediate compound
tert-butyl(4-((trimethylsilyl)ethyl)phenoxy)silane (1.99g, 77%).

'H-NMR (CDCl;, 400MHz): 6 7.32 (m, 2H), 6.43 (m, 2H), 0.78 (s, 9H), 0.25 (s, 9H),
0.23 (s, 6H).

Step 3 : Preparation of 4-((trimethylsilly)ethyl)phenol

Potassium fluoride (KF, 3.8g, 65mmol) was added to a solution of the intermediate
compound(Step 2)( 1.99g, 6.5mmol) in methanol (65ml) at 0°C and stirred for 1 hour.
The reaction mixture was diluted with dichloromethane and washed with water. The
combined organic layers were dried over MgSO,, filtered, and evaporated in vacuum.
The resulting 4-((trimethylsilly )ethyl)phenol was used for next step without any further

purification.

Step 4 : Preparation of 5-cyclopropyl-3-(2.6-dichlorophenyl)-4-((4-

ethynylphenoxy)methyl)isoxazole

4-(bromomethyl)-5-cyclopropyl-3-(2,6-dichlorophenyl)isoxlazole(Intermediate
1)(2.25g, 6.5mmol) and potassium carbonate (1.34g, 9.75mmol) were added to a
solution of the intermediate compound(Step 3)(1.25g, 6.5mmol) in N,N -
dimethylformamide (65ml) stirred for 12 hours at room temperature. The reaction
mixture was diluted with Ethyl acetate and washed with water. The combined organic
layers were dried over MgSQ,, filtered, evaporated in vacuum and purified using silica
chromatography to afford the intermediate compound
S-cyclopropyl-3-(2,6-dichlorophenyl)-4-((4-ethynylphenoxy)methyl)isoxazole(2.05g,
82%)

'H-NMR (CDCl;, 400MHz): 6 7.41-7.30 (m, SH), 6.83 (d, 1H), 6.66 (dd, 1H), 4.80
(s, 2H), 3.26 (s, 1H), 2.17-2.10 (m, 1H), 1.31-1.27 (m, 2H), 1.23-1.17 (m, 2H).

Step S : Preparation of methyl 4-((4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -
4-vDhmethoxy)phenyl)ethynyl)benzoate
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[628]
[629] 4-iodobenzoate (67mg, 0.52mmol), bis(triphenylphosphine)palladium(ii) dichloride

[630]

[631]
[632]

[633]
[634]

[635]

[636]

[637]

[638]
[639]

[640]
[641]

(PACl,(PPh;),, 42mg, 0.06mmol), Copper(I) iodide(11.4mg, 0.06mmol), and
1,8-Diazabicyclo[5.4.0]Jundec-7-ene (DBU, 0.4ml, 2.6mmol) were added to a solution
of the intermediate compound(Step 4)(200mg, 0.52mmol) in N, N-dimethylformamide
(5.2ml) and stirred for 4 hours at 80°C. The reaction mixture was diluted with Ethyl
acetate and washed with water. The combined organic layers were dried over MgSO,,
filtered, evaporated in vacuum and purified using silica chromatography to afford the
intermediate compound methyl
4-((4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)be
nzoate (175mg, 65%).

'H-NMR (MeOD, 400MHz): 6 8.03 (d, 2H), 8.01-7.40 (m, 7H), 6.83 (d, 2H), 4.94 (s,
2H), 3.93 (s, 3H), 2.37-2.34 (m, 1H), 1.24-1.22 (m, 4H).

Step 6 : Preparation of 4-((4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-vDhmethoxy)phenylethynyl)benzoic acid

lithium hydroxide(14.2mg, 0.34mmol) was added to a solution of the intermediate
compound(Step 5)( 175mg, 0.34mmol) in 1,4-dioxane(3ml) and distilled water(0.4ml)
and stirred for 18 hours at room temperature. The reaction mixture was acidified to
pH=2~3 with 1N HCI and extracted with ethyl acetate. The combined organic layers
were dried over MgSO,, filtered, and evaporated in vacuum to afford the title
compound(133mg, 78%).

'H-NMR (CDCl;, 400MHz): & 8.01 (dd, 2H), 7.55 (dd, 2H), 7.43-7.40 (m, 4H),
7.34-7.32 (m, 1H), 6.79 (d, 2H), 4.83 (s, 2H), 2.20-2.16 (m, 1H), 1.30-1.22 (m, 2H),
1.19-1.13 (m, 2H).

<Example 2> 3-((4-((5-cyclopropyl-3-(2.6-dichlorophenvl)isoxazol-4-vl
methoxy)phenylethynyl)benzoic acid; (1-2)

Step 1 : Preparation of methyl 3-((4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-yDmethoxy)phenyl)ethynyl)benzoate

This compound was made using the procedure described for example 2(Step 5).
Thus, this intermediate compound(Step 4 of Example 1)(100mg, 0.26mmol) was
reacted with 3-bromobenzoate (56mg, 0.26mmol), bis(triphenylphosphine)
palladium(II) dichloride (PdCl,(PPh;),, 21mg, 0.03mmol), Copper(I) iodide(5.7mg,
0.03mmol), and 1,8-Diazabicyclo[5.4.0]undec-7-ene (DBU, 0.2ml, 1.3mmol) to afford
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[642]

[643]
[644]

[645]
[646]

[647]

[648]
[649]

[650
[651
[652
[653

— e e

[654]

[655]
[656]

[657]
[658]

the intermediate compound methyl 3-((4-((5-cyclopropyl-3-(2,6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate(40mg, 30%).

'H-NMR (CDCl;, 400MHz): & 8.17 (s, 1H), 8.17-7.96 (m, 1H), 7.68-7.65 (m, 1H),
7.42-7.40 (m, SH), 7.34-7.30 (m, 1H), 6.80-6.77 (m, 2H), 4.82 (s, 2H), 3.93 (s, 3H),
2.19-2.15 (m, 1H), 1.31-1.27 (m, 2H), 1.17-1.13 (m, 2H).

Step 2 : Preparation of 3-((4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol-

4-yDmethoxy)phenyl)ethynyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(40mg, 0.08mmol) was reacted with lithium
hydroxide(LiOH, 3.3mg, 0.08mmol) to afford the title compound(30mg, 78%).

'H-NMR (CDClL;, 400MHz): 6 8.19-8.18 (m, 1H), 8.00-7.98 (m, 1H), 7.68-7.66 (m,
1H), 7.43-7.40 (m, 5SH), 7.36-7.34 (m, 1H), 6.80-6.77 (m, 2H), 4.83 (s, 2H), 2.20-2.16
(m, 1H), 1.31-1.26 (m, 2H), 1.19-1.14 (m, 2H).

<Example 3> 3-((4-((5-cvclopropvl-3-(2.6-dichlorophenvlisoxazol-4-vl) methox

)-2-(trifluoromethylphenylethynylbenzoic acid: (I-3)

Step 1 : Preparation of tert-butyl(4-iodo-3-(trifluoromethyl)phenoxy) dimethylsilane

This compound was made using the procedure described for example 1(Step 1).
Thus, 4-Iodo-3-(trifluoromethyl)phenol(40mg, 0.14mmol) was reacted with tert-
Butyldimethylsilyl chloride (TBSCI, 32mg, 0.21mmol) and imidazole (19mg,
0.28mmol) to afford the intermediate compound tert-butyl(4-iodo-3-(trifluoro
methyl)phenoxy)dimethylsilane(52mg, 93%).

'H-NMR (CDCl;, 400MHz): 6 7.64(d, 1H), 6.97 (d, 1H), 6.48 (dd, 1H), 0.96 (s, 9H),
0.16 (s, 6H).

Step 2 : Preparation of tert-butyldimethyl(3-(trifluoromethyl)-4-((trimethylsilyl)

ethynvl)phenoxy)silane

This compound was made using the procedure described for example 1(Step 2).
Thus, this intermediate compound(Step 1)(52mg, 0.13mmol) was reacted with
Trimethylsilylacetylene(0.036ml, 0.26mmol), bis(triphenylphosphine)palladium(ii)
dichloride (PdCly(PPh;),, 9.1mg, 0.013mmol), Copper(l) iodide(2.4mg, 0.013mmol)
and triethylamine(0.095ml, 0.65mmol) to afford the intermediate compound tert-

butyldimethyl(3-(trifluoromethyl)-4-((trimethylsilyl)ethynyl) phenoxy)silane(41.1mg,
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[659]

[660
[661
[662

|
|
|
[663]

[664]
[665]

[666]
[667]

[668]

[669]
[670]

[671]
[672]

[673]

88%).
'H-NMR (CDCl;, 400MHz): & 7.35 (d, 1H), 6.87 (d, 1H), 6.66 (dd, 1H), 0.96 (s, 9H),
0.25 (s, 9H), 0.19 (s, 6H).

Step 3 : Preparation of 3-(trifluoromethyl)-4-((trimethylsilyl)ethynyl)phenol

This compound was made using the procedure described for example 1(Step 3).
Thus, this intermediate compound(Step 2)(41.1mg, 0.16mmol) was reacted with
Potassium fluoride (KF, 93mg, 1.6mmol) to afford the intermediate compound
3-(trifluoromethyl)-4-((trimethylsilyl)ethynyl)phenol. The resulting residue was used

for next step without any further purification.

Step 4 : Preparation of 5-cyclopropyl-3-(2.6-dichlorophenyl)-4-((4-ethynyl-3 -

(trifluoromethyl)phenoxy)methyl)isoxazole

This compound was made using the procedure described for example 1(Step 4).
Thus, this intermediate compound(Step 3)(0.16mmol) was reacted with
4-(bromomethyl)-5-cyclopropyl-3-(2,6-dichlorophenyl)isoxlazole(Intermediate
1)(50mg, 0.144mmol), and potassium carbonate (26.6mg, 0.192mmol) to afford the in-
termediate compound 5-cyclopropyl-3-(2,6-dichlorophenyl)-4-((4- ethynyl-
3-(trifluoromethyl)phenoxy)methyl)isoxazole(36mg, 50%).

'H-NMR (CDCl;, 400MHz): & 7.50-7.48 (m, 1H), 7.40-7.30 (m, 3H), 7.08-7.04 (m,
1H), 6.90-6.86 (m, 1H), 4.86 (s, 2H), 3.25 (s, 1H), 2.17-2.11 (m, 1H), 1.35-1.22 (m,
2H), 1.18-1.14 (m, 2H).

Step 5 : Preparation of methyl 3-((4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-yDmethoxvy)-2-(trifluoromethyl)phenvlethyvnyl)benzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, this intermediate compound(Step 4)(36mg, 0.080mmol) was reacted with methyl
3-iodobenzoate(21mg, 0.080mmol), bis(triphenylphosphine)palladium(II) dichloride
(PdCl,(PPh;),, 5.6mg, 0.008mmol), Copper(]) iodide(1.5mg, 0.008mmol) and tri-
ethylamine(0.013ml, 0.096mmol)to afford the intermediate compound methyl
3-((4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
methoxy)-2-(trifluoromethyl)phenyl)ethynyl)benzoate(3mg, 75%).

'H-NMR (CDCl;, 400MHz): & 8.17-8.16 (m, 1H), 8.02-7.99 (m, 1H), 7.70-7.67 (m,
1H), 7.54-7.51 (m, 1H), 7.45-7.31 (m, 4H), 7.09-7.08 (m, 1H), 6.94-6.91 (m, 1H), 4.88
(s, 2H), 3.94 (s, 3H), 2.18-2.13 (m, 1H), 1.33-1.29 (m, 2H), 1.22-1.15 (m, 2H).
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[674]

[675] Step 6 : Preparation of 3-((4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol- 4-y1)
methoxy)-2-(trifluoromethyl)phenyl)ethynyh)benzoic acid

[676]

[677] This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 5)(35mg, 0.06mmol) was reacted with lithium
hydroxide(2.5mg, 0.06mmol) to afford the title compound (23mg, 68%).

[678] 'H-NMR (CDCl;, 400MHz): 6 8.23-8.21 (m, 1H), 8.06-8.05 (m, 1H), 7.71-7.66 (m,
1H), 7.55-7.31 (m, 5H), 7.09-7.08 (m, 1H), 7.00-6.91 (m, 1H), 4.88 (s, 2H), 2.17-2.12
(m, 1H), 1.33-1.28 (m, 2H), 1.20-1.15 (m, 2H).

[679]

[680] <Example 4> 4-((4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol-4-vl) methox
)-2-(trifluoromethyl)phenylethynyl)benzoic acid: (I1-4)

[681]

[682] Step 1 : Preparation of methyl 4-((4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -
4-yhmethoxy)-2-(trifluoromethylphenylethynyl)benzoate

[683]

[684] This compound was made using the procedure described for example 1(Step 5).
Thus, the intermediate compound(Step 4 of Example 3) 5-cyclopropyl-3-(2,6-
dichlorophenyl)-4-((4-ethynyl-3-(trifluoromethyl)phenoxy)methyl)isoxazole(45mg,
0.1mmol) was reacted with methyl 4-iodobenzoate (28mg, 0.1mmol),
bis(triphenylphosphine)palladium(II) dichloride(PdCl,(PPh;),, 13mg, 0.02mmol),
copper(I) iodide(1.7mg, 0.0lmmol) and triethylamine(0.06ml, 0.46mmol) to afford the
intermediate compound methyl 4-((4-((5-cyclopropyl-3-(2,6-dichloro
phenyDisoxazol-4-yl)methoxy)-2-(trifluoromethyl)phenyl)ethynyl)benzoate(42mg,
71%).

[685] 'H-NMR (CDCl;, 400MHz): 6 8.02 (dd, 2H), 7.57-7.52 (m, 3H), 7.41-7.39 (m, 2H),
7.35 (dd, 1H), 7.09 (d, 1H), 6.94 (dd, 1H), 4.88 (s, 2H), 3.93 (s, 3H), 2.17-2.13 (m,
1H), 1.32-1.27 (m, 2H), 1.20-1.16 (m, 2H).

[686]

[687] Step 2 : Preparation of 4-((4-((5-cyclopropyl-3-(2.6- dichlorophenyl)isoxazol -4-yl)
methoxy)-2-(trifluoromethyl)phenyl)ethynyl)benzoic acid

[688]

[689] This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step1)(42mg, 0.07mmol) was reacted with lithium
hydroxide(29mg, 0.7mmol) to afford the title compound(40mg, 100%).

[690] 'H-NMR (DMSO, 400MHz): 6 13.27 (s, 1H), 8.05 (d, 2H), 7.78 (d, 1H), 7.73-7.58

(m, 5SH), 7.24-7.21 (m, 2H), 5.15 (s, 2H), 2.59 (m, 1H), 1.29-1.21 (m, 4H).
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[691]

[692] <Example 5> 4-((3-chloro-4-cthynylphenoxy)methyl)-5-cyclopropyl-3-(2.6-
dichlorophenylisoxazole: (I-5)

[693]

[694] Step 1 : Preparation of tert-butyl(3-chloro-4-iodophenoxy)dimethylsilane

[695]

[696] This compound was made using the procedure described for example 1(Step 1).
Thus, 3-chloro-4-iodophenol(10g, 39.5mmol) was reacted with tert-butyldimethylsilyl
chloride(TBSCI, 7.5g, 47.2mmol) and imidazole(3g, S59mmol) to afford thein-
termediate compound tert-butyl(3-chloro-4-iodo phenoxy)dimethylsilane(9g, 66%).

[697] 'H-NMR (CDCl;, 400MHz): 6 7.64(d, 1H), 6.97 (d, 1H), 6.48 (dd, 1H), 0.96 (s, 9H),
0.16 (s, 6H).

[698]

[699] Step 2 : Preparation of tert-butyl(3-chloro-4-((trimethylsilyl)ethynyl)phenoxy)
dimethylsilane

[700]

[701] This compound was made using the procedure described for example 1(Step 2).
Thus, the intermediate compound(Step 1)(9g, 24.4mmol) was reacted with trimethylsi-
lylacetylene(6.76ml, 48.8mmol), bis(triphenylphosphine)palladium(II) dichloride(PdC1
»(PPh3),, 0.85g, 1.22mmol), copper(I) iodide(0.23g, 1.22mmol), triethylamine(15.3ml,
109.8mmol) to afford the intermediate compound tert-
butyl(3-chloro-4-((trimethylsilyl)ethynyl)phenoxy)dimethylsilane(7.44g, 90%).

[702] 'H-NMR (CDCl;, 400MHz): & 7.35 (d, 1H), 6.87 (d, 1H), 6.66 (dd, 1H), 0.96 (s, 9H),
0.25 (s, 9H), 0.19 (s, 6H).

[703]

[704] Step 3 : Preparation of 3-chloro-4-((trimethylsilyl)ethynyl)phenol

[705]

[706] This compound was made using the procedure described for example 1(Step 3).
Thus, the intermediate compound(Step 2)(7.44g, 21.9mmol) was reacted with
potassium fluoride(KF, 12.7g, 219mmol) to afford the intermediate compound
3-chloro-4-((trimethylsilyl)ethynyl)phenol and used without further purification.

[707]

[708] Step 4 : Preparation of 4-((3-chloro-4-ethyntlphenoxy)metehyl)-5- cyclopropyl -
3-(2.6- dichlorophenyl)isoxazole

[709]

[710] This compound was made using the procedure described for example 1(Step 4).

Thus, the intermediate compound(Step 3)(4.92g, 21.9mmol) was reacted with
4-(bromomethyl)-5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazole(example 1)(7.59g,
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21.9mmol) and potassium carbonate(4.54g, 32.9mmol) to afford the title
compound(7.15g, 78%).

[711] 'H-NMR (CDCl;, 400MHz): 6 7.41-7.30 (m, 4H), 6.83 (d, 1H), 6.66 (dd, 1H), 4.80
(s, 2H), 3.26 (s, 1H), 2.17-2.10 (m, 1H), 1.31-1.27 (m, 2H), 1.23-1.17 (m, 2H).

[712]

[713] <Example 6> 4-((3-chloro-4-(phenylethynyl)phenoxy)methyl)-5-cyclopropyl-
3-(2.6-dichlorophenyl)isoxazole: (I-6)

[714]
[715] Step 1 : Preparation of 4-((3-chloro-4-(phenylethynyl)phenoxy)methyl)-5- cy-

clopropyl-3-(2.6-dichlorophenyl)isoxazole

[716]

[717] This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(example 6)(128mg, 0.306mmol) was reacted with bro-
mobenzene(48mg, 0.306mmol), bis(triphenylphosphine)palladium(II) dichloride(PdCl,
(PPhs),, 21.5mg, 0.031mmol), copper(l) iodide(5.8mg, 0.031mmol) and tri-
ethylamine(0.052ml, 0.367mmol) to afford the title compound (7.15g, 78%).

[718] 'H-NMR (CDCl;, 400MHz): 6 7.54-7.52 (m, 2H), 7.42-7.31 (m, 7H), 6.87-6.86 (d,
1H), 6.69-6.66 (dd, 1H), 4.81 (s, 2H), 2.17-2.04 (m, 1H), 1.29-1.24 (m, 2H), 1.19-1.14
(m, 2H).

[719]

[720] <Example 7> methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-yl)methoxy)phenylethynyl)benzoate: (I-7)

[721]
[722] Step 1 : Preparation of methyl 3-((2-chloro-4-((5- cyclopropyl-3-(2.6- dichlorophenyl

)isoxazol-4-ylmethoxy)phenyl)ethynyl)benzoate

[723] This compound was made using the procedure described for example 1(Step 5).

Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 6)(128mg, 0.31mmol) was reacted with methyl
3-iodobenzoate(80mg, 0.31mmol), bis(triphenylphosphine)palladium(II) dichloride
(PACl,(PPhs;),, 22mg, 0.03mmol), Copper(I) iodide(5.8mg, 0.03mmol) and tri-
ethylamine(0.052ml, 0.37mmol) to afford the title compound(107mg, 63%).

[724] 'H-NMR (CDC13, 400MHz): 6 8.20-8.19 (m, 1H), 8.01-7.98 (m, 1H), 7.72-7.69 (m,
1H), 7.43-7.32 (m, 5H), 6.88-6.87 (m, 1H), 6.71-6.68 (m, 1H), 4.82 (s, 2H), 3.94 (s,
3H), 2.18-2.15 (m, 1H), 1.32-1.28 (m, 2H), 1.20-1.16 (m, 2H).

[725]

[726] Example 8) Methyl 3-((2-chloro-4-({cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-vDmethoxv)phenvDethvnv])-5-({ethoxvcarbonvlamino)benzoate (I-8
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[727]

[728] Step 1 : Preparation of methyl 3-((2-chloro-4-({cyclopropyl-3-(2.6- dichlorophenyl)
isoxazol-4-yymethoxy)phenyl)ethynyl)-S-nitrobenzoate

[729]

[730] This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol(example 6)(3.6g, 8.59mmol) was reacted with methyl
3-bromo-5-nitrobenzoate(2.6g, 10.3mmol), bis(triphenylphosphine)palladium(II)
dichloride(PdCl,(PPhs;),, 302mg, 0.429mmol), copper(l)iodide(§81.8mg, 0.429mmol)
and triethylamine(1.44ml, 10.3mmol) to afford the intermediate compound methyl
3-((2-chloro-4-((cyclopropyl-3-(2,6-dichlorophenyl)isoxazol -
4-yl)methoxy)phenyl)ethynyl)-5-nitrobenzoate(3.9g, 80%).

[731] 'H-NMR (CDCl;, 400MHz): & 8.78 (t, 1H), 8.51 (t, 1H), 8.46 *t, 1H), 7.44-7.40 (m,
3H), 7.36-7.32 (m, 1H), 6.89 (d, 1H), 6.73 (dd, 1H), 4.84 (s, 2H), 4.00 (s, 3H),
2.19-2.13 (m, 1H), 1.32-1.28 (m, 2H), 1.20-1.15 (m, 2H).

[732]

[733] Step 2 : Preparation of methyl 3-amino-5-((2-chloro-4-((cvclopropyl-3-(2.6-
dichlorophenyl)isoxazol-4-vl)methoxy)phenyl)ethynyl)benzoate

[734]

[735] The intermediate compound(step 1) was dissolved in ethyl acetate(70ml) and
ethanol(35ml) and tin(II) chloride dihydrate(15.5g, 68.7mmol) were added. The
reaction was stirred at room temperature for 1 day. The reaction mixture was extracted
with ethyl acetate and washed with water. The combined organic phase was dried over
MgSO,, filtered, concentrated and purified by column chromatography on silica to give
methyl 3-amino-5-((2-chloro-4-((cyclopropyl -
3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate (3.0g, 77%).

[736] 'H-NMR (CDCl;, 400MHz): 6 7.59-7.58 (m, 1H), 7.41-7.27 (m, SH), 7.00-6.99 (m,
1H), 6.87-6.86 (m, 1H), 6.69-6.67 (m, 1H), 4.82 (s, 2H), 3.90 (s,3H), 2.19-2.12 (m,
1H), 1.31-1.28 (m, 2H), 1.20-1.14 (m, 2H).

[737]

[738] Step 3 : Preparation of methyl 3-((2-chloro-4-({cyclopropyl-3-(2.6- dichlorophenyl)
isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-((ethoxycarbonyl)amino)benzoate

[739]

[740] The intermediate compound(step 2) was dissolved in N,N-dimethylform

amide(8.8ml) and ethylchloroformate(250ul, 2.64mmol), tricthylamine(369ul,
2.64mmol) and 1,8-Diazabicyclo[5.4.0]Jundec-7-ene(DBU, 13 ul, 0.088 lmmol) were
added. The reaction was stirred at room temperature for 4 hours. The reaction mixture

was extracted with ethyl acetate and washed with water. The combined organic phase
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[755]

was dried over MgSO.,, filtered, concentrated and purified by column chromatography
on silica to give the title compound(254mg, 65%).

'H-NMR (CDCl;, 400MHz): 6 13.42 (br, 1H), 8.03 (d, 1H), 7.82 (t, 1H), 7.65-7.61
(m, 2H), 7.58-7.54 (m, 1H), 7.13 (d, 1H), 6.87 (dd, 1H), 5.01 (s, 2H), 1.05-1.32 (m,
SH).

(Example 9) Methyl 3-(tert-butoxycarbonyl)amino)-5-((2-chloro-4- ((cyclopropyl -

3-(2.6-dichlorophenyl)isoxazol-4-vl)methoxy)phenylethynyl)benzoate (1-9)

Step 1 : Preparation of methyl 3-(tert-butoxycarbonyl)amino)-5-((2-chloro-4- (( cy-

clopropyl-3-(2.6-dichlorophenyl)isoxazol-4-y)methoxy)phenyDethynyl)benzoate

This compound was made using the procedure described for example 8(Step 3).
Thus, methyl 3-amino-5-((2-chloro-4-((cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)benzoate(Step 2 of example 9)(500mg, 0.880mmol) was
reacted with di-tert-butyl dicarbonate(385mg, 1.76mmol),
4-dimethylaminopyridine(5.4mg, 0.044mmol) and triethylamine(0.2ml, 1.32mmol) to
afford the title compound(300mg, 51%).

'H-NMR (CDCl;, 400MHz): 6 8.12 (t, 1H), 7.89 (t, 1H), 7.79 (t, 1H), 7.51 - 7.31 (m,
SH), 6.86 (d, 1H), 6.69 (dd, 1H), 6.61(s, 1H), 4.81 (s, 2H), 3.93 (s, 3H), 2.17 (m, 1H),
1.52 (s, 9H), 1.31 1.23 (m, 2H), 1.19 - 1.16 (m, 2H).

(Example 10) Methvl 3-((2-chloro-4-((cyclopropyl-3-(2.6-dichlorophenvl) isoxazol -

4-vDmethoxy)phenvDethynyl)-5-({(ethoxycarbonyl)(methyl)amino)benzoate: (I-10

Step 1 : Preparation of methyl 3-(tert-butoxycarbonyl)amino)-5-((2-chloro-4- (( cy-

clopropvl-3-(2.6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyDethvnyl)-5-((ethoxycar

bonyl)(methyl)amino)benzoate

The compound methyl 3-amino-5-((2-chloro-4-((cyclopropyl-3-(2,6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-((ethoxycarbonyl)amino)ben
zoate(example 8)(220mg, 0.348mmol) was dissolved in N,N-dimethylformamide(5ml)
and sodiumhydride(25mg, 1.04mmol) and iodomethane(87ul, 1.39mmol) were added.
The reaction was stirred at room temperature for 20 hours. The reaction mixture was
extracted with ethyl acetate and washed with water. The combined organic phase was
dried over MgSO.,, filtered, concentrated and purified by column chromatography on
silica to afford the title compound(113mg, 48%).

'H-NMR (CDCl;, 400MHz): 6 8.02 (t, 1H), 7.88 (s, 1H), 7.62 (s, 1H), 7.42-7.38 (m,
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[767]
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[770]

[771]

1H), 7.35-7.31 (m, 1H), 6.87 (d, 1H), 6.70 (dd, 1H), 4.82 (s, 2H), 4.22 (q, 2H), 3.93 (s,
3H), 3.32(s, 3H), 2.17-2.13 (m, 1 H), 1.34(t, 3H), 1.32-1.24 (m, 2H), 1.23-1.14 (m,
2H).

<Example 11> ethvl (3-((2-chloro-4-((5-cyclopropyvl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxy)phenylethynyl)phenvyl)carbamate: (I-11

Step 1 : Preparation of 4-((3-chloro-4-((3-nitrophenyl)ethynyl)phenoxy) methyl)-5-

cvyclopropyl-3-(2.6-dichlorophenyl)isoxazole

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(300mg, 0.72mmol) was reacted with
I-iodo-3-nitrobenzene(178.4mg, 0.72mmol), tetrakis(triphenylphosphine)
palladium(0)(Pd(PPh;),, 8 1mg, 0.07mmol), copper(l) iodide(13.3mg, 0.07mmol) and
N, N-diisopropylethylamine(0.15ml, 0.86mmol) to afford the intermediate compound
4-((3-chloro-4-((3-nitrophenyl)ethynyl)phenoxy)methyl)-5-cyclo propyl-
3-(2,6-dichlorophenyl)isoxazole(368.8mg, 95%).

'H-NMR (CDCl;, 400MHz): & 8.36(s, 1H), 8.17(d, 1H), 7.82(d, 1H), 7.55-7.43(m,
2H), 7.42-7.40(m, 3H), 6.88(d, 1H), 6.71(dd, 1H), 4.83(s, 2H), 2.18-2.13(m, 1H),
1.31-1.30(m, 2H), 1.19-1.17(m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-ylmethoxy)phenyl)ethynyl)aniline

This compound was made using the procedure described for example 8(Step 2).
Thus, this intermediate compound(Step 1)(100mg, 0.19mmol) was reacted with tin(II)
chloride dihydrate(208.9mg, 0.93mmol) to afford the intermediate compound
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-
yDmethoxy)phenyl)ethynyl)aniline(60mg, 62%).

'H-NMR (CDCl;, 400MHz): & 7.70(s, 1H), 7.68(d, 1H), 7.55-7.33(m, 4H),
7.15-7.12(m, 1H), 6.99-6.93(m, 1H), 6.88(d, 1H), 6.66(dd, 1H), 4.80(s, 2H),
2.17-2.14(m, 1H), 1.30-1.24(m, 2H), 1.19-1.14(m, 2H).

Step 3 : Preparation of ethyl(3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl)
isoxazol-4-vl)methoxy)phenyl)ethynylphenyl)carbamate
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Triethylamine(12.3ul, 0.08mmol) and ethylchloroformate(8.3ul, 0.08mmol) was
added to a suspension of the intermediate compound(Step 2)(30mg, 0.06mmol) in
dichloromethane and stirred for 7 hours at room temperature. Water was added to the
reaction mixture and the product was extracted into dichloromethane. The combined
organic layers were dried over MgSQ,, filtered, evaporated in vacuum and purified
using silica chromatography to give the title compound(25mg, 72%).

'H-NMR (MeOD, 400MHz): 6 7.53(s, 1H), 7.43-7.41(m, 2H), 7.38-7.29(m, 3H),
7.17(t, 1H), 7.05(dd, 1H), 6.81(d, 1H), 6.65(dd, 1H), 5.90(s, 2H), 4.08(q, 2H),
2.28-2.21(m, 1H), 1.19(t, 3H), 1.14-1.08(m, 4H).

<Example 12> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -

4-vDmethoxy)phenvDethynylbenzenesulfonamide: (I-12

Step 1 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-vl)methoxy)phenyl)ethynyl)benzenesulfonamide

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(75mg, 0.17mmol) was reacted with
3-bromobenzenesulfonamide(200mg, 0.85mmol), bis(triphenylphosphine)
palladium(II) dichloride (PdCl,(PPh;),, 13mg, 0.02mmol), Copper(I) iodide(3.5mg,
0.02mmol) and triethylamine(0.030ml, 0.21mmol) to afford the title compound(12mg,
12%).

'H-NMR (CDC13, 400MHz): 6 8.08 (m, 1H), 7.86-.7.89 (m, 1H), 7.70-7.64 (m, 3H),
7.57-7.44 (m, 3H), 6.88 (m, 1H), 6.71-6.68 (m, 1H), 4.83 (s, 2H), 2.17-2.14 (m, 1H),
1.33-1.28 (m, 2H), 1.20-1.15 (m, 2H).

<Example 13> N-(3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-vDmethoxy)phenvDethynylphenyvl)methanesulfonamide: (I-13

Step 1 : Preparation of N-(3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl)
isoxazol-4-yl)methoxy)phenyl)ethynyl)phenyl)methanesulfonamide

Methanesulfonyl chloride(2drops) was added to a solution of 3-((2-chloro-4-
((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-ylymethoxy)phenyl)ethynyl)aniline(
Step 2 of example 11)(35mg, 0.0686mmol) in tetrahydrofuran(1ml) and tri-
ethylamine(0.05ml, 0.343mmol) was added to the reaction mixture and stirred for 8

hours. The reaction mixture was concentrated in vacuum, added 1N HCl(aq) and
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extracted into ethyl acetate. The combined organic layers were dried over MgSO,,
filtered, evaporated in vacuum and purified using silica chromatography to afford the
title compound(27mg, 67%).

'H-NMR (CDCl;, 400MHz): 6 7.42-7.32 (m, 7H), 7.22-7.19 (m, 1H), 6.87 (d, 1H),
6.70-6.68 (dd, 1H), 6.38 (s, 1H), 4.82 (s, 2H), 6.04 (s, 3H), 2.15-2.14 (m, 1H),
1.31-1.24 (m, 2H), 1.19-1.15 (m, 2H).

<Example 14> N-(3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-ymethoxv)phenvlethynvl)phenyDsulfamide: (I-14)

Step 1 : Preparation of N-(3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichloro phenyl)
isoxazol -4-yl)methoxy)phenyl)ethynyl)phenyl)sulfamide

This compound was made using the procedure described for example 13(Step 1).
Thus, 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-
yDmethoxy)phenyl)ethynyl)aniline(Step 2 of example 11)(34.8mg, 0.0683mmol) was
reacted with chlorosulfonylisocyanate(2drops) and pyridine(15ul, 0.1366mmol) to
afford the title compound(23.9mg, §9%).

'H-NMR (DMSO, 400MHz): 6 9.67 (s, 1H), 7.64-7.62 (m, 2H), 7.57-7.50 (m, 2H),
7.31-7.29 (d, 2H), 7.21-7.08 (m, 5H), 6.83-6.80 (dd, 1H), 4.98 (s, 2H), 1.21-1.17 (m,
2H), 1.15-1.13 (m, 2H).

<Example 15> 3-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichlorophenvl)isoxazol -

4-yvlmethoxv)phenvlethynvl)benzoic acid:; (I-15)

Step 1 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-y)methoxy)phenvl)ethynyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-
4-yl)methoxy)phenyl)ethynyl)benzoate(Example 7)(105mg, 0.190mmol) was reacted
with lithium hydroxide(8mg, 0.19mmol) to afford the title compound (66mg, 65%).

'H-NMR (CDCl;, 400MHz): & 8.27-8.26 (m, 1H), 8.08-8.05 (m, 1H), 7.77-7.75 (m,
1H), 7.49-7.32 (m, 5H), 6.89-6.88 (m, 1H), 6.72-6.69 (m, 1H), 4.83 (s, 2H), 2.17-2.14
(m, 1H), 1.33-1.28 (m, 2H), 1.20-1.15 (m, 2H).

<Example 16> 4-((2-chloro-4-((5-cvclopropvl-3-(2.6-dichlorophenvl)isoxazol -
4-vDmethoxv)phenvDethyvnvlbenzoic acid: (I-16
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[804]

[805] Step 1 : Preparation of methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl
)isoxazol-4-ylmethoxy)phenyl)ethynyl)benzoate

[806]

[807] This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(175mg, 0.42mmol)was reacted with methyl
4-bromobenzoate(100mg, 0.38mmol), bis(triphenylphosphine)palladium(II)
dichloride(PdCl,(PPhs;),, 53mg, 0.08mmol), copper(l) iodide(7mg, 0.04mmol) and tri-
ethylamine(0.26ml, 1.89mmol) to afford the intermediate compound methyl
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)e
thynyl)benzoate(150mg, 71%).

[808] 'H-NMR (CDCl;, 400MHz): 6 8.02 (dd, 2H), 7.59 (dd, 2H), 7.42-7.40 (m, 3H), 7.35
(dd, 1H), 6.88 (d, 1H), 6.71 (dd, 1H), 4.82 (s, 2H), 3.92 (s, 3H), 2.17-2.13 (m, 1H),
1.32-1.28 (m, 2H), 1.19-1.15 (m, 2H).

[809]

[810] Step 2 : Preparation of 4-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-vl)methoxy)phenyl)ethynylbenzoic acid

[811]

[812] This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 1)(150mg, 0.27mmol) was reacted with lithium
hydroxide(114mg, 2.7mmol) to afford the title compound (106mg, 73%).

[813] 'H-NMR (DMSO, 400MHz): 6 13.16 (s, 1H), 7.98 (dd, 2H), 7.65-7.62 (m, 4H),
7.57-7.53 (m, 2H), 7.11 (d, 1H), 6.85 (dd, 1H), 4.99 (s, 2H), 2.46 (m, 1H), 1.22-1.12
(m, 4H).

[814]

[815] <Example 17> 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-ymethoxy)phenyl)ethynyl)nicotinic acid: (I-17)

[816]

[817] Step 1 : Preparation of methyl 6-((4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -
4-ylmethoxy)phenyl)ethynyl)nicotinate

[818]

[819] This compound was made using the procedure described for example 1(Step 5).

Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Eample 5)(100mg, 0.239mmol) was reacted with methyl
6-bromonicotinate(61.9mg, 0.287mmol), bis(triphenylphosphine) palladium(II)
dichloride(PdCL,(PPh;),, 21mg, 0.03mmol), copper(I) iodide(5.7mg, 0.03mmol) and

triethylamine(0.2ml, 1.44mmol) to afford the intermediate compound methyl
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6-((4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)
ethynyl)nicotinate(77mg, 68%).

'H-NMR (CDCl;, 400MHz): 6 9.20 (dd, 1H), 8.28 (dd, 1H), 7.60 (dd, 1H), 7.50 (d,
1H), 7.43-7.39 (m, 2H), 7.36-7.31 (m, 1H), 6.89 (d, 1H), 6.71 (dd, 1H), 4.83 (s, 3 H),
3.97 (s, 3 H), 2.20-2.10(m, 1 H), 1.34-1.29 (m, 2H), 1.21-1.15 (m, 2H).

Step 2 : Preparation of 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-yl)methoxy)phenyl)ethynyl)nicotinic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(77mg, 0.14mmol) was reacted with lithium
hydroxide(58mg, 1.40mmol) to afford the title compound(23.5mg, 27%).

'H-NMR (DMSO, 400MHz): & 13.55 (br, 1H), 9.06 (dd, 1H), 8.29 (dd, 1H), 7.74
(dd, 1H), 7.65 7.60 (m, 3H), 7.53-7.58 (m, 1 H),7.13 (d, 1H), 6.87 (dd, 1H), 5.01 (s,
2H), 1.25-1.12 (m, SH).

<Example 18> 2-((2-chloro-4-((5-cvclopropvl-3-(2.6-dichlorophenvl)isoxazol -

4-vDmethoxv)phenvDethyvnvlisonicotinic acid: (I-18

Step 1 : Preparation of methyl 2-((4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -
4-yhmethoxy)phenyl)ethynyl)isonicotinate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Eample 5)(100mg, 0.239mmol) was reacted with methyl
2-bromoisonicotinate(61.9mg, 0.287mmol), bis(triphenylphosphine) palladium(II)
dichloride(PdCl,(PPhs;),, 21mg, 0.03mmol), copper(l) iodide(5.7mg, 0.03mmol) and
triethylamine(0.2ml, 1.44mmol) to afford the intermediate compound methyl
2-((4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)
ethynyl)isonicotinate(47.6mg, 36%).

'H-NMR (CDCl;, 400MHz): 6 8.77 (dd, 1H), 8.07 (dd, 1H), 7.78 (dd, 1H), 7.49 (d,
1H),7.31-7.44 (m, 2H), 7.26 (s, 1H), 6.89 (d, 1H), 6.71 (dd, 1H), 4.83 (s, 2H), 3.98 (s,
3H), 2.18-2.13 (m, 1H), 1.35-1.21 (m, 2 H), 1.21-1.11 (m, 2H).

Step 2 : Preparation of 2-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-vl)methoxy)phenyl)ethynylisonicotinic acid

This compound was made using the procedure described for example 1(Step 6).
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Thus, this intermediate compound(Step 1)(47.6mg, 0.086mmol) was reacted with
lithium hydroxide(36mg, 0.86mmol) to afford the title compound(27mg, 58%).

'H-NMR (DMSO, 400MHz): & 13.73(br, 1H), 8.03 (d, 1H), 7.82 (t, 1H), 7.60 -7.65
(m, 1 H), 7.58-7.53 (m, 3 H), 7.13 (d, 1H),6.87 (dd, 1H), 5.01 (s, 2H), 1.32-1.03(m,
SH).

<Example 19> 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-yDmethoxy)phenyl)ethynyl)picolinic acid; (I-19)

Step 1 : Preparation of methyl 6-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yl)methoxy)phenyl)ethynyl)picolinate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Eample 5)(100mg, 0.239mmol) was reacted with methyl
6-bromopicolinate(65.9mg, 0.287mmol), bis(triphenylphosphine) palladium(II)
dichloride(PdCL,(PPh;),, 21mg, 0.03mmol), copper(I) iodide(5.7mg, 0.03mmol) and
triethylamine(0.2ml, 1.44mmol) to afford the intermediate compound methyl
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
methoxy)phenyl)ethynyl)picolinate(60.4mg, 45%).

'H-NMR (CDCl;, 400MHz): 6 8.06 (dd, 1H), 7.83 (t, 1H), 7.70 (dd 1H), 7.50 (d,
1H), 7.43-7.39 (m, 2H),7.36-7.31 (m, 1H), 6.88 (d, 1H),6.70 (dd, 1H), 4.83 (s, 2H),
4.49 (q, 2H), 2.18-2.12(m, 1H), 1.45 (t, 3H), 1.30 (dd, 2H), 1.17 (dd, 2H).

Step 2 : Preparation of 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-yl)methoxy)phenyl)ethynyl)picolinic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(60.4g, 0.106mmol) was reacted with lithium
hydroxide(44.5mg, 1.06mmol) to afford the title compound(9.7mg, 17%).

'H-NMR (DMSO, 400MHz): &6 13.42 (br, 1H), 8.03 (d, 1H), 7.82 (t, 1H), 7.65-7.61
(m, 2H), 7.58-7.54 (m, 1H), 7.13 (d, 1H), 6.87 (dd, 1H), 5.01 (s, 2H), 1.05-1.32 (m,
SH).

<Example 20> 5-((2-chloro-4-((5-cvclopropvl-3-(2.6-dichlorophenvl)isoxazol -

4-vDmethoxv)phenvDethyvnvDnicotinic acid: (1-20

Step 1 : Preparation of methvl5-((2-chloro-4-((5-cvclopropvl-3-(2.6- dichlorophenvl
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isoxazol-4-yl)methoxy)phenyl)ethynyl)nicotinate

This compound was made using the procedure described for example 1(Step 5). Thus
4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol(Example 5)(100mg, 0.239mmol) was reacted with methyl
S-bromonicotinate(65.9mg, 0.287mmol), bis(triphenylphosphine)
palladium(II)Dichloride(PdCl,(PPhs;),, 21mg, 0.03mmol), copper(l)iodide(5.7mg,
0.03mmol) and triethylamine(0.2ml, 1.44mmol) to afford the intermediate compound
methyl 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)nicotinate(68.8mg, 52%).

'H-NMR (CDCl;, 400MHz): 6 9.13 (s, 1H), 8.90 (s, 1H), 8.41 (d, 1H), 7.46-7.40 (m,
3H), 7.36-7.32 (m, 1H), 6.90 (d, 1H), 6.72 (dd, 1H), 4.84 (s, 2H), 3.97 (s, 3H), 2.16
(m, 1H), 1.32-1.28 (m, 2H), 1.21-1.15 (m, 2H).

Step 2 : Preparation of 5-((2-chloro-4-({(5-cvclopropvl-3-(2.6-dichlorophenvl
isoxazol-4-v)methoxy)phenyl)ethynyhnicotinic acid

This compound was made using the procedure described for example 1(Step 6). Thus
the intermediate compound(Step 1)(68.8mg, 0.124mmol) was reacted with lithium
hydroxide(52mg, 1.24mmol) to afford the title compound(44.8mg, 67%).

'H-NMR (CDCl;, 400MHz): 6 9.26 (s, 1H), 8.98 (s, 1H), 8.54 (d, 1H), 7.45-7.40 (m,
3H), 7.36-7.32 (m, 1H), 6.89 (d, 1H), 6.72 (dd, 1H), 4.84 (s, 2H), 2.16 (m, 1H),
1.32-1.28 (m, 2H), 1.19-1.17 (m, 2H).

<Example 21> 3-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichlorophenvl)isoxazol -

4-vDmethoxy)phenvDethynyl)-5-(dimethylamino)benzoic acid: (I-21

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-(dimethylamino)benzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.26mmol) was reacted with methyl
4-bromo-3-(dimethylamino)benzoate(67mg, 0.26mmol), bis (triphenylphosphine)
palladium(II) dichloride (PdCl,(PPh;),, 21mg, 0.03mmol), Copper(I) iodide(5.7mg,
0.03mmol) and 1,8-Diazabicyclo[5.4.0]Jundec-7-ene (DBU, 0.2ml, 1.3mmol)to afford
the intermediate compound methyl 3-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-(dimethylamino)benzoa
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[868]

[869]

[870]

[871]

[872]

[873]

[874]

[875]

[876]
[877]

[878]
[879]

[880]

[881]

[882]

[883]
[884]

te(70mg, 42%).

'H-NMR (CDCl;, 400MHz): & 7.55-7.54 (m, 1H), 7.42-7.31 (m, 5H), 7.02-7.01 (m,
1H), 6.87-6.86 (m, 1H), 6.70-6.67 (m, 1H), 4.82 (s, 2H), 3.91 (s, 3H), 3.01 (s, 6H),
2.18-2.14 (m, 1H), 1.32-1.28 (m, 2H), 1.19-1.16 (m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxv)phenylethynyl)-5-(dimethylamino)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(70mg, 0.118mmol) was reacted with lithium
hydroxide(4.9mg, 0.118mmol) to afford the title compound (54mg, 78%).

'H-NMR (CDCl;, 400MHz): 6 7.60 (s, 1H), 7.43-7.32 (m, 5H), 7.05-7.04 (m, 1H),
6.88-6.87 (m, 1H), 6.70-6.68 (m, 1H), 4.82 (s, 2H), 3.02 (s, 6H), 2.18-2.14 (m, 1H),
1.32-1.29 (m, 2H), 1.19-1.16 (m, 2H).

<Example 22> 6-((2-chloro-4-((5-cvclopropvl-3-(2.6-dichlorophenvl)isoxazol -
4-vDmethoxv)phenvDethyvnvDpicolinic acid: (1-22

Step 1 : Preparation of methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl
Jisoxazol-4-yl)methoxy)phenylethynyl)-3-(dimethylamino)benzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.26mmol) was reacted with methyl
4-bromo-3-(dimethylamino)benzoate(67mg, 0.26mmol), bis(triphenylphosphine)
palladium(II) dichloride(PdCl,(PPh;),, 21mg, 0.03mmol), copper(l) iodide(5.7mg,
0.03mmol) and 1,8-Diazabicyclo[5.4.0]Jundec-7-ene (DBU, 0.2ml, 1.3mmol) to afford
the intermediate compound methyl 4-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-3-(dimethylamino)benzoa
te(80mg, 55%).

'H-NMR (CDCl;, 400MHz): 6 7.58 (br, 1H), 7.53 (br, 1H), 7.43-7.41 (m, 3H),
7.35-7.31 (m, 1H), 6.87 (d, 1H), 6.716.68 (dd, 1H), 4.82 (s, 2H), 3.91 (s, 3H), 3.02 (s,
6H), 2.15 (m, 1H), 1.32-1.29 (m, 2H), 1.19-1.14 (m, 2H).

Step 2 : Preparation of 6-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-v)methoxy)phenyl)ethynyl)picolinic acid

This compound was made using the procedure described for example 1(Step 6).
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[885]

[886]

[887]

[888]
[889]

[890]
[891]

[892]

[893]

[894]

[895]

[896]

[897]

[898]

[899]

[900]

Thus, the intermediate compound(Step 1)(80mg, 0.14mmol) was reacted with lithium
hydroxide(58.7 mg, 1.4 mmol) to afford the title compound (42mg, 55%).

'H-NMR (DMSO, 400MHz): 6 7.92 (d, 1H), 7.79-7.76 (dd, 1H), 7.65-7.62 (m, 2H),
7.57-7.52 (m, 2H), 7.07 (d, 1H), 6.93 (d, 1H), 6.83-6.80 (dd, 1H), 4.98 (s, 2H), 3.08 (s,
6H), 2.49 (m, 1H), 1.21-1.13 (m, 4H).

<Example 23> 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -

4-vDmethoxy)phenvDethynyl)-2-(dimethylamino)benzoic acid: (I-23

Step 1 : Preparation of methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-(dimethylamino)benzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(200mg, 0.52mmol) was reacted with methyl
4-bromo-2-(dimethylamino)benzoate(134mg, 0.52mmol), bis(triphenyl
phosphine)palladium(II) dichloride (PdCL,(PPh;),, 42mg, 0.06mmol), Copper(Il)
iodide(11.4mg, 0.06mmol) and 1,8-Diazabicyclo[5.4.0]Jundec-7-ene (DBU, 0.4ml,
2.6mmol) to afford the intermediate compound methyl 4-((2-chloro -
4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-(di
methylamino)benzoate(132mg, 43%).

'H-NMR (CDCl;, 400MHz): § 7.66-7.64 (m, 1H), 7.43-7.32 (m, 4H), 7.09-7.08 (m,
1H), 7.02-6.99 (m, 1H), 6.88-6.87 (m, 1H), 6.70-6.68 (m, 1H), 4.82 (s, 2H), 3.91 (s,
3H), 2.87 (s, 6H), 2.18-2.14 (m, 1H), 1.32-1.28 (m, 2H), 1.20-1.16 (m, 2H).

Step 2 : Preparation of 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxv)phenylethynyl)-2-(dimethylamino)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(132mg, 0.221mmol) was reacted with
lithium hydroxide(9.3mg, 0.221mmol) to afford the title compound (36mg, 28%).

'H-NMR (CDCl;, 400MHz): & 8.26-8.24 (m, 1H), 7.57-7.52 (m, 2H), 7.43-7.33 (m,
4H), 6.89-6.88 (m, 1H), 6.72-6.69 (m, 1H), 4.83 (s, 2H), 2.84 (s, 6H), 2.16-2.12 (m,
1H), 1.31-1.28 (m, 2H), 1.19-1.15 (m, 2H).

<Example 24> 3-((2-chloro-4-((5-cvclopropvl-3-(2.6-dichlorophenvl)isoxazol -
4-vDmethoxv)phenvDethyvnv])-5-(diethylamino)benzoic acid: (1-24



68

WO 2018/190643 PCT/KR2018/004277

[901] Step 1 : Preparation of Methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl
Jisoxazol-4-yl)methoxy)phenylethynyl)-5-(diethylamino)benzoate

[902]

[903] This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(20mg, 0.052mmol) was reacted with methyl
4-bromo-2-(diethylamino)benzoate(14.9mg, 0.052mmol), bis(tripheny
Iphosphine)palladium(II) dichloride (PdCl,(PPh;),, 4.2mg, 0.006mmol), Copper(l)
iodide(1.14mg, 0.006mmol) and 1,8-Diazabicyclo[5.4.0] undec-7-ene(DBU, 0.04ml,
0.26mmol)to afford the intermediate compound methyl
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
methoxy)phenyl)ethynyl)-5-(diethylamino)benzoate(9mg, 28%).

[904] 'H-NMR (CDCl;, 400MHz): & 7.55-7.54 (m, 1H), 7.42-7.31 (m, 5H), 7.02-7.01 (m,
1H), 6.87-6.86 (m, 1H), 6.70-6.67 (m, 1H), 4.82 (s, 2H), 3.91 (s, 3H), 3.49 (s, 3H),
3.42-3.37 (m, 3H), 2.18-2.14 (m, 1H), 1.32-1.28 (m, 2H), 1.20-1.16 (m, 6H).

[905]

[906] Step 2 : Preparation of 3-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-vl)methoxy)phenyl)ethynyl)-5-(diethylamino)benzoic acid

[907]

[908] This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(9mg, 0.0144mmol) was reacted with lithium
hydroxide(0.6mg, 0.0144mmol) to afford the title compound (Smg, 57%).

[909] 'H-NMR (CDCl;, 400MHz): & 7.52-7.50 (m, 1H), 7.42-7.40 (m, 3H), 7.35-7.31 (m,
2H), 6.99-6.98 (mm, 1H), 6.87-6.86 (m, 1H), 6.70-6.67 (m, 1H), 4.82 (s, 2H), 33.49 (s,
3H), 3.42-3.37 (m, 3H), 2.17-2.15 (m, 1H), 1.31-1.30 (m, 2H), 1.20-1.16 (m, 6H).

[910]

[911] <Example 25> 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl
isoxazol-4-yl)methoxy)phenylethynyDbenzoic acid: I-25)

[912]

[913] Step 1 : Preparation of 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2.6-
dichlorophenyl)isoxazol-4-ylymethoxy)phenyl)ethynyl)benzoic acid

[914]

[915] This compound was made using the procedure described for example 1(Step 6).

[916]

Thus, methyl 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)benzoate(Step 2 of Example 8)(71mg, 0.13mmol) was
reacted with lithium hydroxide(54.6mg, 1.30mmol) to afford the title compound
(54mg, 78%).

'H-NMR (CDCl;, 400MHz): 6 7.62 (s, 1H), 7.41-7.31 (m, 5H), 7.01-6.99 (m, 1H),
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[917]
[918]

[919]
[920]

[921]
[922]

[923]

[924]

[925]

[926]

[927]

[928]

[929]

[930]

[931]
[932]

[933]

6.86-6.85 (mm, 1H), 6.69-6.68 (m, 1H), 4.81 (s, 2H), 2.16-2.14 (m, 1H), 1.31-1.29 (m,
2H), 1.18-1.15 (m, 2H).

<Example 26> 3-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichlorophenvl)isoxazol -

4-vDmethoxy)phenvDethynyl)-4-(dimethylamino)benzoic acid: (1-26

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yl)methoxy)phenyl)ethynyl)-4-(dimethylamino)benzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.26mmol) was reacted with methyl
3-bromo-4-(dimethylamino)benzoate(67mg, 0.26mmol), bis(triphenylphosphine)
palladium(II) dichloride(PdCl,(PPh;),, 21mg, 0.03mmol), copper(I) iodide(5.7mg,
0.03mmol) and 1,8-Diazabicyclo[5.4.0]Jundec-7-ene (DBU, 0.2ml, 1.3mmol) to afford
the intermediate compound methyl 3-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-4-(dimethylamino)benzoa
te(70mg, 48%).

'H-NMR (CDCl;, 400MHz): 6 8.14 (d, 1H), 7.87-7.84 (dd, 1H), 7.42-7.38 (m, 3H),
7.35-7.31 (m, 1H), 6.86 (d, 1H), 6.82 (d, 1H), 6.70-6.68 (dd, 1H), 4.82 (s, 2H), 3.88 (s,
3H), 3.14 (s, 6H), 2.16 (m, 1H), 1.30-1.26 (m, 2H), 1.24-1.16 (m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxv)phenyl)ethynyl)-4-(dimethylamino)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(70mg, 0.12mmol) was reacted with lithium
hydroxide(50.4 mg, 1.2mmol) to afford the title compound(35mg, 53%).

'H-NMR (DMSO, 400MHz): 6 7.95 (d, 1H), 7.79-7.76 (dd, 1H), 7.64-7.62 (m, 2H),
7.57-7.51 (m, 2H), 7.07 (d, 1H), 6.93 (d, 1H), 6.83-6.80 (dd, 1H), 4.97 (d, 1H), 3.08 (s,
6H), 2.47 (m, 1H), 1.23-1.13 (m, 4H).

<Example 27> 33-chloro-5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichloro phenvl
isoxazol-4-y)methoxy)phenvl)ethynyl)benzoic acid: (1-27)

Step 1 : Preparation of methyl 3-chloro-3-((2-chloro-4-((5-cyclopropyl-

3-(2.6-dichlorophenvl)isoxazol-4-vl)methoxv)phenvlethvnyl)benzoate



70

WO 2018/190643 PCT/KR2018/004277

[934]

[935]

[936]

[937]

[938]

[939]

[940]

[941]

[942]

[943]
[944]

[945]
[946]

[947]

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.26mmol) was reacted with methyl
3-bromo-5-chlorobenzoate(65mg, 0.26mmol), bis(triphenylphosphine) palladium(II)
dichloride(PdCl,(PPhs;),, 21mg, 0.03mmol), copper(l) iodide(5.7mg, 0.03mmol) and
1,8-Diazabicyclo[5.4.0]Jundec-7-ene(DBU, 0.2ml, 1.3mmol) to afford the intermediate
compound methyl 3-chloro-5-((2-chloro-4-((5- cyclopropyl-
3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate(87mg, 61%).

'H-NMR (CDCl;, 400MHz): & 8.06 (m, 1H), 7.96 (m, 1H), 7.67 (m, 1H), 7.42-7.35
(m, 3H), 7.34-7.31 (m, 1H), 6.88 (d, 1H), 6.71-6.68 (dd, 1H), 4.83 (s, 2H), 3.94 (s,
3H), 2.15 (m, 1H), 1.31-1.24 (m, 2H), 1.18-1.16 (m, 2H).

Step 2 : Preparation of 3-chloro-5-((2-chloro-4-((5-cyclopropyl-3-(2.6-

dichlorophenvlisoxazol-4-vl)methoxy)phenvlethynyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(87mg, 0.16mmol) was reacted with lithium
hydroxide(67.2mg, 1.6mmol) to afford the title compound(43mg, 50%).

'H-NMR (DMSO, 400MHz): & 7.93 (br, 1H), 7.88 (br, 1H), 7.64-7.62 (m, 3H), 7.56
(m, 2H), 7.10 (d, 1H), 6.85-6.83 (dd, 1H), 4.99 (s, 2H), 2.47 (m, 1H), 1.22-1.14 (m,
4H).

<Example 28> 4-chloro-3-((2-chloro-4-({5-cyclopropyl-3-(2.6-dichloro phenyl)

isoxazol-4-yl)methoxv)phenylethynyl)benzoic acid: (I-28

Step 1 : Preparation of methyl 4-chloro-3-((2-chloro-4-((5-cyclopropyl-

3-(2.6-dichlorophenyl)isoxazol-4-vl)methoxy)phenylethynyl)benzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.26mmol) was reacted with methyl
3-bromo-4-chlorobenzoate(65mg, 0.26mmol), bis(triphenylphosphine) palladium(II)
dichloride(PdCl,(PPhs;),, 21mg, 0.03mmol), copper(l) iodide(5.7mg, 0.03mmol) and
1,8-Diazabicyclo[5.4.0]Jundec-7-ene(DBU, 0.2ml, 1.3mmol) to afford the intermediate
compound methyl 4-chloro-3-((2-chloro-4-((5- cyclopropyl-
3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate(87mg, 61%).

'H-NMR (CDCl;, 400MHz): 6 8.22 (d, 1H), 7.92-7.89 (dd, 1H), 7.51-7.40 (m, 4H),
7.35-7.33 (m, 1H), 6.88 (d, 1H), 6.71-6.69 (dd, 1H), 4.83 (s, 2H), 3.93 (s, 3H), 2.15
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[948]
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[960]
[961]
[962]
[963]

[964]

(m, 1H), 1.31-1.24 (m, 2H), 1.18-1.16 (m, 2H).

Step 2 : Preparation of 4-chloro-3-((2-chloro-4-((5-cyclopropyl-3-(2.6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(87mg, 0.16mmol) was reacted with lithium
hydroxide(67.2mg, 1.6mmol) to afford the title compound(43mg, 50%).

'H-NMR (DMSO, 400MHz): 6 8.10 (d, 1H), 7.94-7.91 (dd, 1H), 7.72 (d, 1H),
7.65-7.53 (m, 4H), 7.11 (d, 1H), 6.87-6.84(d, 1H), 5.00 (s, 2H), 2.47 (m, 1H),
1.21-1.13 (m, 4H).

<Example 29> 2-chloro-5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichloro phenyl
isoxazol-4-y)methoxy)phenvl)ethynyl)benzoic acid: (1-29)

Step 1 : Preparation of methyl 2-chloro-3-((2-chloro-4-((5-cyclopropyl-3-
(2.6-dichlorophenyl)isoxazol-4-vl)methoxy)phenyl)ethynyl)benzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(example 5)(155mg, 0.37mmol) was reacted with methyl
5-bromo-2-chlorobenzoate(100mg, 0.34mmol), bis(triphenylphosphine) palladium(II)
dichloride(PdCl,(PPhs;),, 48mg, 0.06mmol), copper(l) iodide(6.5mg, 0.03mmol) and
triethylamine(0.23ml, 1.7mmol) to afford the intermediate compound methyl
2-chloro-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate(155mg, 78%).

'H-NMR (CDCl;, 400MHz): 6 7.98 (s, 1H), 7.55 (dd, 1H), 7.44-7.31 (m, SH), 6.87
(d, 1H), 6.69 (dd, 1H), 4.82 (s, 2H), 3.94 (s, 3H), 2.17-2.13 (m, 1H), 1.32-1.27 (m,
2H), 1.19-1.15 (m, 2H).

Step 2 : Preparation of 2-chloro-5-((2-chloro-4-((5-cyclopropyl-3-(2.6-

dichlorophenvlisoxazol-4-vl)methoxy)phenvlethynyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 1)(155mg, 0.264mmol) was reacted with
lithium hydroxide(58.7mg, 2.64mmol) to afford the title compound(75mg, 50%).

'H-NMR (DMSO, 400MHz): 813.65 (s, 1H), 7.88 (d, 1H), 7.67-7.53 (m, 6H), 7.10
(d, 1H), 6.85 (dd, 1H), 4.99 (s, 2H), 2.46 (m, 1H), 1.22-1.12 (m, 4H).
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[965]

[966] <Example 30> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-yDmethoxy)phenylethynyD)-5-fluorobenzoic acid: (I-30)

[967]

[968] Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl
Jisoxazol-4-yl)methoxy)phenyhethynyl)-5-fluorobenzoate

[969]

[970] This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(50mg, 0.119mmol) was reacted with methyl
3-fluoro-5-iodobenzoate(40mg, 0.143mmol), bis(triphenylphosphine) palladium(II)
dichloride (PdCl,(PPhs;),, 8.4mg, 0.012mmol), Copper(]) iodide(2.3mg, 0.012mmol)
and triethylamine(0.020ml, 0.143mmol) to afford the intermediate compound methyl
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-fluorobenzoate(23mg, 34%).

[971] 'H-NMR (CDCl;, 400MHz): 6 7.99-7.98 (m, 1H), 7.71-7.67 (m, 1H), 7.43-7.32 (m,
SH), 6.88-6.87 (m, 1H), 6.71-6.69 (m, 1H), 4.83 (s, 2H), 3.94 (s, 3H), 2.17-2.15 (m,
1H), 1.33-1.28 (m, 2H), 1.19-1.16 (m, 2H).

[972]

[973] Step 2 : Preparation of 3-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-yl)methoxy)phenylethynyl)-5-fluorobenzoic acid

[974]

[975] This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(23mg, 0.040mmol) was reacted with lithium
hydroxide(1.7mg, 0.040mmol) to afford the title compound(17mg, 76%).

[976] 'H-NMR (CDCl;, 400MHz): 6 8.05-8.04 (m, 1H), 7.76-7.73 (m, 1H), 7.47-7.43 (m,
4H), 7.36-7.32 (m, 1H), 6.89-6.88 (m, 1H), 6.72-6.69 (m, 1H), 4.83 (s, 2H), 2.18-2.14
(m, 1H), 1.33-1.30 (m, 2H), 1.17-1.15 (m, 2H).

[977]

[978] <Example 31> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-y)methoxy)phenyl)ethynyl)-S-(trifluoromethyl)benzoic acid: (I-31)

[979]

[980] Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl
Jisoxazol-4-yl)methoxy)phenylethynyl)-5-(trifluoromethyl)benzoate

[981]

[982] This compound was made using the procedure described for example 1(Step 5).

Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(50mg, 0.119mmol) was reacted with methyl
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[983]

[984]

[985]

[986]

[987]

[988]

[989]

[990]

[991]
[992]

[993]
[994]

[995]

[996]

3-bromo-5-(trifluoromethyl)benzoate(41mg, 0.143mmol), bis (triphenyl
phosphine)palladium(Il) dichloride (PdCL,(PPh;),, 8.4mg, 0.012mmol), Copper(I)
iodide(2.3mg, 0.012mmol) and triethylamine(0.020ml, 0.143mmol) to afford the in-
termediate compound methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-(trifluoromethyl)benzoate(56mg,
76%).

'H-NMR (CDCl;, 400MHz): & 8.35 (s, 1H), 8.23 (s, 1H), 7.94 (s, 1H), 7.43-7.31 (m,
4H), 6.89-6.88 (m, 1H), 6.73-6.70 (m, 1H), 4.83 (s, 2H), 3.98 (s, 3H), 2.18-2.14 (m,
1H), 1.33-1.28 (m, 2H), 1.20-1.17 (m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-yvmethoxy)phenvlethynyl)-5-(trifluoromethyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(55mg, 0.089mmol) was reacted with lithium
hydroxide(3.7mg, 0.0.089mmol) to afford the title compound(50mg, 93%).

'H-NMR (CDCl;, 400MHz): 6 8.40 (s, 1H), 8.29 (s, 1H), 7.99 (s, 1H), 7.52-7.32 (m,
4H), 6.90-6.89 (m, 1H), 6.73-6.70 (m, 1H), 4.84 (s, 2H), 2.18-2.14 (m, 1H), 1.32-1.28
(m, 2H), 1.20-1.15 (m, 2H).

<Example 32> 3-((2-chloro-4-((cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-yDmethoxy)phenvlethynyl)-5-ethynylbenzoic acid: (1-32)

Step 1 : Preparation of methyl 3-((2-chloro-4-({cyclopropyl-3-(2.6- dichlorophenyl)

isoxazol-4-y)methoxy)phenvl)ethynvl)-5-ethynylbenzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol(example 5)(11.2mg, 0.027mmol) was reacted with methyl
3-bromo-5-((trimethylsilyl)ethynyl)benzoate(7.6mg, 0.032mmol), bis (triphenyl
phosphine)palladium(Il)dichloride(PdCl,(PPh;),, 21mg, 0.03mmol), copper(l)
iodide(5.7mg, 0.03mmol) and triethylamine(0.2ml, 1.44mmol) to afford the in-
termediate methyl 3-((2-chloro-4-((cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-ethynylbenzoate(14.7mg, 85%).

'H-NMR (CDCl;, 400MHz): 6 8.10 (t, 1H), 8.08 (t, 1H), 7.78 (t, 1H), 7.51-7.32 (m, 4
H), 6.87 (d, 1H), 6.69 (dd, 1H), 4.82 (s, 2H), 3.93 (s, 3H), 2.24-2.10 (m, 1H), 1.30-1.26
(m, 2H), 1.23-1.12 (m, 2H).
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[997] Step 2 : Preparation of 3-((2-chloro-4-((cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -
4-yhmethoxy)phenylethynyl)-5-ethynylbenzoic acid

[998]

[999] This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step1)(14.7mg, 0.023mmol) was reacted with
lithium hydroxide(9.5mg, 0.23mmol) to afford the title compound(4.0mg, 31%).

[1000] 'H-NMR (CDClL;, 400MHz): 6 8.98 (br, 1H), 8.24-8.20 (m, 1H), 8.17- 8.12(m, 1H),
7.87-7.85 (m, 1H), 7.44-7.39 (m, 3H), 7.37-7.34 (m, 1H), 6.88 (d, 1H), 6.70 (dd, 1H),
4.83 (s, 2H), 3.16 (s, 1H), 2.12 - 2.19 (m, 1H), 1.35-1.28 (m, 2H), 1.22-1.14 (m, 2H).

[1001]

[1002] <Example 33> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-yhmethoxy)phenyl)ethynyl)-5-cyanobenzoic acid: (I-33)

[1003]

[1004]  Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl
Jisoxazol-4-yl)methoxy)phenylethynyl)-5-cvanobenzoate

[1005]

[1006]  This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(200mg, 0.52mmol) was reacted with methyl
3-bromo-5-cyanobenzoate(129mg, 0.52mmol), bis(triphenylphosphine) palladium(II)
dichloride(PdCl,(PPhs;),, 42mg, 0.0.6mmol), copper(l) iodide(11.4mg, 0.06mmol)
and1,8-Diazabicyclo[5.4.0]Jundec-7-ene(DBU, 0.4ml, 2.6mmol) to afford the in-
termediate compound methyl 3-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-cyanobenzoate(165mg,
55%).

[1007]  'H-NMR (CDCl;, 400MHz): 6 8.39 (s, 1H), 8.26(s, 1H), 7.97(s, 1H), 7.45-7.34(m,
4H), 6.91(d, 1H), 6.75-6.72(dd, 1H), 4.86(s, 2H), 4.00(s, 3H), 2.19-2.15(m, 1H),
1.35-1.31(m, 2H), 1.22-1.17(m, 2H).

[1008]

[1009]  Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-ylymethoxy)phenyl)ethynyl)-5-cyanobenzoic acid

[1010]

[1011]  This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(165mg, 0.28mmol)was reacted with lithium
hydroxide(117mg, 2.8mmol) to afford the title compound(97mg, 62%).

[1012]  'H-NMR (DMSO, 400MHz): 6 8.20 (s, 1H), 8.17 (s, 1H), 8.01 (s, 1H), 7.64-7.53 (m,

[1013]

4H), 7.11 (dd, 1H), 6.86-6.83 (dd, 1H), 4.99 (s, 2H), 2.48 (m, 1H), 1.24-1.12 (m, 4H).
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[1014] <Example 34> 3-((2.6-dichloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -
4-yhmethoxy)phenylethynyl)benzoic acid: (I-34)

[1015]

[1016] Step 1 : Preparation of tert-butyl(3.5-dichloro-4-iodophenoxy)dimethylsillane

[1017]

[1018]  This compound was made using the procedure described for example 1(Step 1).
Thus, 3,5-dichloro-4-iodophenol(2g, 6.92mmol) was reacted with tert-
Butyldimethylsilyl chloride(TBSCI, 1.56g, 10.38mmol) and imidazole (0.94g,
13.84mmol) to afford the intermediate compound tert-butyl(3,5-dichloro-4-
iodophenoxy)dimethylsillane(2.45g, 88%).

[1019]  'H-NMR (CDClL;, 400MHz): 6 7.82 (s, 2H), 0.96 (s, 9H), 0.16 (s, 6H).

[1020]

[1021]  Step 2 : Preparation of tert-butyl(3.5-dichloro-4-((trimethylsilyl)ethynyl)
phenoxy)dimethylsillane

[1022]

[1023]  This compound was made using the procedure described for example 1(Step 2).
Thus, this intermediate compound(Step 1)(2.45g, 6.09mmol) was reacted with
Trimethylsilylacetylene( 1.73ml, 12.18mmol), bis(triphenylphosphine) palladium(II)
dichloride (PdCly(PPh;),, 0.43g, 0.61mmol), Copper(I) iodide(0.12g, 0.61mmol) and
triethylamine(1.7ml, 12.18mmol) to afford the intermediate compound tert-
butyl(3,5-dichloro-4-((trimethylsilyl)ethynyl)phenoxy) dimethyl sillane(1.12g, 52%).

[1024]  'H-NMR (CDCl;, 400MHz): 6 7.82 (s, 2H), 0.96 (s, 9H), 0.25 (s, 9H), 0.16 (s, 6H).

[1025]

[1026] Step 3 : Preparation of 3.5-dichloro-4-((trimethylsilyl)ethynyl)phenol

[1027]

[1028]  This compound was made using the procedure described for example 1(Step 3).
Thus, this intermediate compound(Step 2)( 1.12g, 3.17mmol) was reacted with
Potassium fluoride (KF, 1.84¢g, 31.7mmol) to afford the intermediate compound
3,5-dichloro-4-((trimethylsilyl)ethynyl)phenol. The resulting residue was used for next
step without any further purification.

[1029]

[1030]  Step 4 : Preparation of S-cyclopropyl-4-((3.5-dichloro-4-ethynylphenoxy)
methyl)-3-(2.6-dichlorophenyl)isoxazole

[1031]

[1032]  This compound was made using the procedure described for example 1(Step 4).

Thus, this intermediate compound(Step 3)(3.17mmol) was reacted with
4-(bromomethyl)-5-cyclopropyl-3-(2,6-dichlorophenyl)isoxlazole(Intermediate
1)(1.1g, 3.17mmol) and potassium carbonate (0.66g, 4.76mmol) to afford the in-
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[1033]

[1034]
[1035]

[1036]
[1037]

[1038]

[1039]

[1040]

[1041]

[1042]

[1043]

[1044]

[1045]

[1046]
[1047]

[1048]
[1049]

termediate compound 5-cyclopropyl-4-((3,5-dichloro-4-ethynylphenoxy)
methyl)-3-(2,6-dichlorophenyl)isoxazole(1.16g, 81%).

'H-NMR (CDCl;, 400MHz): 6 7.41-7.30 (m, 3H), 6.83 (d, 1H), 6.66 (dd, 1H), 4.80
(s, 2H), 3.26 (s, 1H), 2.17-2.10 (m, 1H), 1.31-1.27 (m, 2H), 1.23-1.17 (m, 2H).

Step 5 : Preparation of methyl 3-((2.6-dichloro-4-((5-cyclopropyl-3-(2.6-

dichlorophenyl)isoxazol-4-yl)methoxy)phenvl)ethynylbenzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, this intermediate compound(Step 4)(200mg, 0.48mmol) was reacted with methyl
3-bromobenzoate(103mg, 0.48mmol), bis(triphenylphosphine) palladium(II) dichloride
(PdCl,(PPhs;),, 35mg, 0.05mmol), Copper(I) iodide(10mg, 0.05mmol) and tri-
ethylamine(0.14ml, 0.96mmol) to afford the intermediate compound methyl
3-((2,6-dichloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)benzoate(158mg, 56%).

'H-NMR (CDCl;, 400MHz): & 8.22-8.21 (m, 1H), 8.02-8.00 (m, 1H), 7.75-7.72 (m,
1H), 7.46-7.32 (m, 4H), 6.81 (d, 2H), 4.83 (s, 2H), 3.94 (s, 3H), 2.17-2.12 (m, 1H),
1.34-1.30 (m, 2H), 1.20-1.16 (m, 2H).

Step 6 : Preparation of 3-((2.6-dichloro-4-((5-cvclopropyl-3-(2.6- dichlorophenyl)
isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 5)(158mg, 0.269mmol) was reacted with
lithium hydroxide(112mg, 2.70mmol) to afford the title compound(150mg, 97%).

'H-NMR (CDCl;, 400MHz): 6 8.08-8.07 (m, 1H), 7.89-7.88 (m, 1H), 7.45-7.28 (m,
SH), 6.68-6.67 (m, 2H), 4.75 (s, 2H), 2.11-2.08 (m, 1H), 1.27-1.26 (m, 2H), 1.15-1.13
(m, 2H).

<Example 35> 2-chloro-3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichloro phenyl
isoxazol-4-y)methoxy)phenvl)ethynyl)benzoic acid: (I-35)

Step 1 : Preparation of methyl 2-chloro-3-((2-chloro-4-((5-cyclopropyl-3-

(2.6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Exaple 5)(268mg, 0.64mmol) was reacted with methyl
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[1050]

[1051]

[1052]

[1053]

[1054]

[1055]

[1056]
[1057]

[1058]
[1059]

[1060]
[1061]

[1062]

[1063]
[1064]

3-boromo-2-chlorobenzoate(173mg, 0.58mmol), bis(triphenylphosphine) palladium(II)
dichloride(PdCl,(PPhs;),, 81mg, 0.12mmol), copper(l) iodide(11mg, 0.06mmol) and tri-
ethylamine(0.4ml, 2.9mmol) to afford the intermediate compound methyl
2-chloro-3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate(152mg, 44%).

'H-NMR (CDCl;, 400MHz): & 7.72-7.67 (m, 2H), 7.46-7.40 (m, 3H), 7.35-7.24 (m,
2H), 6.88 (d, 1H), 6.71 (dd, 1H), 4.82 (s, 2H), 3.94 (s, 3H), 2.17-2.13 (m, 1H),
1.32-1.28 (m, 2H), 1.19-1.14 (m, 2H).

Step 2 : Preparation of 2-chloro-3-((2-chloro-4-((5-cyclopropyl-3-(2.6-

dichlorophenvlisoxazol-4-vl)methoxy)phenvlethynyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 1)(152mg, 0.26mmol) was reacted with lithium
hydroxide(109mg, 2.6mmol) to afford the title compound(86mg, 58%).

'H-NMR (DMSO, 400MHz): & 13.61 (s, 1H), 7.78 (t, 2H), 7.64-7.53 (m, 4H), 7.48
(t, 1H), 7.11 (d, 1H), 6.86 (dd, 1H), 4.99 (s, 2H), 2.47 (m, 1H), 1.24-1.12 (m, 4H).

<Example 36> 3-((2-chloro-4-((5-cvclopropvl-3-(2.6-dichlorophenvl)isoxazol -
4-vDmethoxv)phenvDethyvnv])-2-fluorobenzoic acid: (I-36

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

)isoxazol-4-ylmethoxy)phenylethynyl)-2-fluorobenzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(60mg, 0.143mmol) was reacted with methyl
2-fluoro-3-iodobenzoate(48mg, 0.171mmol), bis(triphenylphosphine) palladium(II)
dichloride (PdCl,(PPhs;),, 10.1mg, 0.014mmol), Copper(I) iodide(2.8mg, 0.014mmol)
and triethylamine(0.024ml, 0.172mmol) to afford the intermediate compound methyl
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-fluorobenzoate(76mg, 93%).

'H-NMR (CDCl;, 400MHz): 6 7.99-7.98 (m, 1H), 7.71-7.30 (m, 4H), 6.98-6.97 (m,
1H), 6.78-6.77 (m, 1H), 6.61-6.59 (m, 1H), 4.80 (s, 2H), 3.93 (s, 3H), 2.17-2.15 (m,
1H), 1.23-1.19 (m, 2H), 1.15-1.10 (m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-vl)methoxy)phenyl)ethynyl)-2-fluorobenzoic acid
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[1065]

[1066]  This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(76mg, 0.133mmol) was reacted with lithium
hydroxide(11.2mg, 0.266mmol) to afford the title compound(62mg, 83%).

[1067]  'H-NMR (CDClL;, 400MHz): 6 7.82-7.80 (m, 1H), 7.43-7.28 (m, 4H), 6.94-6.93 (m,
1H), 6.77-6.76 (m, 1H), 6.59-6.57 (m, 1H), 4.76 (s, 2H), 2.14-2.07 (m, 1H), 1.23-1.19
(m, 2H), 1.15-1.10 (m, 2H).

[1068]

[1069] <Example 37> 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-yhmethoxy)phenyl)ethynyl)-2-fluorobenzoic acid: (I-37)

[1070]
[1071]  Step 1 : Preparation of methyl 5-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yDmethoxy)phenyl)ethynyl)-2-fluorobenzoate

[1072]

[1073]  This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(60mg, 0.143mmol) was reacted with methyl
2-fluoro-5-iodobenzoate(48mg, 0.171mmol), bis(triphenylphosphine) palladium(II)
dichloride (PdCly(PPh;),, 10.1mg, 0.014mmol), Copper(I) iodide(2.8mg, 0.014mmol)
and triethylamine(0.024ml, 0.172mmol) to afford the intermediate compound methyl
5((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-fluorobenzoate(42mg, 51%).

[1074]  'H-NMR (CDClL, 400MHz): 6 8.21-8.20 (m, 1H), 7.78-7.75 (m, 1H), 7.50-7.40 (m,
4H), 7.20-7.15 (m, 1H), 7.00-6.98 (m, 1H), 6.84-6.81 (m, 1H), 5.14 (s, 2H), 4.15 (s,
3H), 2.23-2.21 (m, 1H), 1.45-1.41 (m, 2H), 1.21-1.18 (m, 2H).

[1075]

[1076]  Step 2 : Preparation of 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-y)methoxy)phenvl)ethynyl)-2-fluorobenzoic acid

[1077]

[1078]  This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(42mg, 0.0735mmol) was reacted with
lithium hydroxide(9.3mg, 0.221mmol) to afford the title compound(32mg, 79%).

[1079]  'H-NMR (CDClL, 400MHz): 6 8.14-8.13 (m, 1H), 7.64-7.61 (m, 1H), 7.41-7.31 (m,
4H), 7.12-7.07 (m, 1H), 6.85-6.84 (m, 1H), 6.68-6.66 (m, 1H), 4.81 (s, 2H), 2.17-2.10
(m, 1H), 1.31-1.27 (m, 2H), 1.19-1.14 (m, 2H).

[1080]

[1081] <Example 38> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-yhmethoxy)iphenylethynyl)-4-fluorobenzoic acid: (I-38
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[1082]
[1083]  Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yDmethoxy)phenyl)ethynyl)-4-fluorobenzoate

[1084]

[1085]  This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(50mg, 0.119mmol) was reacted with methyl
4-fluoro-3-iodobenzoate(40mg, 0.143mmol), bis(triphenylphosphine) palladium(II)
dichloride (PdCl,(PPhs;),, 8.4mg, 0.012mmol), Copper(]) iodide(2.3mg, 0.012mmol)
and triethylamine(0.020ml, 0.143mmol) to afford the intermediate compound methyl
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-4-fluorobenzoate(54mg, 66%).

[1086]  'H-NMR (CDClL;, 400MHz): 6 8.20-8.19 (m, 1H), 7.79-7.76 (m, 1H), 7.52-7.41 (m,
4H), 7.22-7.17 (m, 1H), 7.01-6.99 (m, 1H), 6.84-6.81 (m, 1H), 5.14 (s, 2H), 4.16 (s,
3H), 2.23-2.21 (m, 1H), 1.46-1.42 (m, 2H), 1.22-1.19 (m, 2H).

[1087]

[1088] Step 2 : Preparation of 3-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-v)methoxy)phenyl)ethynyl)-4-fluorobenzoic acid
[1089]

[1090]  This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(54mg, 0.0946mmol) was reacted with
lithium hydroxide(7.9mg, 0.189mmol) to afford the title compound(40mg, 76%).

[1091]  'H-NMR (CDClL, 400MHz): 6 8.20-8.19 (m, 1H), 7.97-7.96 (m, 1H), 7.46-7.29 (m,
4H), 7.04-7.02 (m, 1H), 6.84-6.83 (m, 1H), 6.66-6.64 (m, 1H), 4.80 (s, 2H), 2.17-2.10
(m, 1H), 1.30-1.28 (m, 2H), 1.18-1.13 (m, 2H).

[1092]

[1093] <Example 39> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-yhmethoxy)phenyl)ethynyl)-5S-(triflucromethoxy)benzoic acid (I-39)

[1094]
[1095]  Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yDmethoxv)phenvl)ethyD)-5-(trifluoromethoxy)benzoate

[1096]

[1097]  This compound was made using the procedure described for example 1(Step 5). Thus
4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.23mmol) was reacted with methyl
3-bromo-5-(trifluoromethoxy)benzoate(68.8mg, 0.23mmol), bis(triphenyl
phosphine)palladium(Il)dichloride(PdCl,(PPhs),, 16mg, 0.023mmol), Copper(Il)
iodide(4.4.mg, 0.023mmol) and triethylamine(0.1ml, 0.7 1lmmol) to afford the in-
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[1098]

[1099]

[1100]

[1101]

[1102]

[1103]

[1104]

[1105]

[1106]
[1107]

[1108]
[1109]

[1110]

[1111]
[1112]

termediate compound methyl 3-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethyl)-5-(trifluoromethoxy)benzoat
e(67.0mg, 50%).

'H-NMR (CDCl;, 400MHz): 6 8.12 (s, 1H), 8.11 (s, 1H), 7.73 (s, 1H), 7.54-7.31 (m,
4H), 6.88 (d, 1H), 6.71 (dd, 1H), 4.83 (s, 2H), 3.95 (s, 3H), 2.19-2.12 (m, 1H),
1.37-1.29 (m, 2H), 1.26-1.18 (m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-y)methoxy)phenyl)ethynyl)-5-(trifluoromethoxv)benzoic acid

This compound was made using the procedure described for example 1(step 6). Thus,
this intermediate compound(Step 1)(67.0mg, 0.10mmol) was reacted with
LiOH(44.0mg, 1.05mmol) to afford the title compound(58mg, 93%).

'H-NMR (CDCl;, 400MHz): 6 8.17 (s, 1H), 7.89 (s, 1H), 7.59 (s, 1H), 7.43-7.32 (m,
4H), 6.88 (d, 1H), 6.72 (dd, 1H), 4.83 (s, 2H),2.19-2.12 (m, 1H), 1.32-1.27 (m, 2H),
1.24-1.14 (m, 2H).

<Example 40> 3-((2-chloro-4-((5-cvclopropvl-3-(2.6-dichlorophenvl)isoxazol -

4-vDmethoxv)phenvDethvnvl)-5-methoxvbenzoic acid: (I1-40

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yDmethoxy)phenylethynyl)-5-methoxybenzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 6)(150mg, 0.35mmol) was reacted with methyl
3-bromo-5-methoxybenzoate(88mg, 0.35mmol), bis(triphenylphosphine)
palladium(II)dichloride(PdCl,(PPh;),, 12.5mg, 0.018mmol), Copper(l) iodide(3.4.mg,
0.018mmol) and triethylamine(0.1ml, 1.07mmol) to afford the intermediate compound
methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethyl)-5-methoxybenzoate(24.0mg,
12%).

'H-NMR (CDCl;, 400MHz): 6 7.80 (s, 1H), 7.79 (s, 1H), 7.54-7.52 (m, 2H),
7.42-7.33 (m, 2H), 7.23 (t, 1H), 6.87 (d, 1H), 6.70 (dd, 1H), 4.82 (s, 2H), 4.0 (s, 3H),
3.86 (s, 3H), 2.17-2.13 (m, 1H), 1.32-1.28 (m, 2H), 1.19-1.14 (m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-({(5-cvclopropvl-3-(2.6-dichlorophenvl
isoxazol-4-v)methoxy)phenyl)ethynyl)-S-methoxybenzoic acid
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[1113]
[1114]  This compound was made using the procedure described for example 1(step 6). Thus,

[1115]

[1116]

[1117]

[1118]
[1119]

[1120]
[1121]

[1122]

[1123]

[1124]

[1125]

[1126]

[1127]

[1128]
[1129]

this intermediate compound(Step 1)(24.0mg, 0.04mmol) was reacted with
LiOH(16.7mg, 0.40mmol) to afford the title compound(9mg, 40%).

'H-NMR (CDCl;, 400MHz): 6 7.76 (s, 1H), 7.50 (s, 1H), 7.49-7.30 (m, 4H), 7.27 (s,
1H), 7.17 (s, 1H), 6.81 (dd, 1H), 4.77 (s, 2H), 3.81 (s, 3H), 2.13-2.10 (m, 1H),
1.26-1.20 (m, 2H), 1.14-1.10 (m, 2H).

<Example 41> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-yDmethoxy)phenylethynyl)-5-formylbenzoic acid; (I1-41)

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yDmethoxv)phenyl)ethynyl)-5-formylbenzoate

This compound was made using the procedure described for example 1(Step 5). Thus
4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol(Example 5)(3.2g, 13mmol) was reacted with methyl
3-bromo-5-formylbenzoate(3.71g, 16mmol), bis(triphenylphosphine) palladium(II)
Dichloride(PdC12(PPh3)2(420mg, 0.65mol), copper(I)iodide(114mg, 0.65mol) and tri-
ethylamine(2.2ml, 16mmol) to afford the intermediate compound methyl
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
methoxy)phenyl)ethynyl)-5-formylbenzoate(4.1g, 58%).

'H-NMR (CDCl;, 400MHz): 6 10.06 (s, 1H), 8.46-8.40 (m, 2H), 8.20-8.19 (m, 1H),
7.43-7.31 (m, 4H), 6.89(d, 1H), 6.71 (dd, 1H), 4.83 (s, 2H), 3.98 (s, 3H), 2.17-2.13 (m,
1H), 1.32-1.25 (m, 2H), 1.19-1.16 (m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-y)methoxy)phenvl)ethynyl)-5-formylbenzoic acid

This compound was made using the procedure described for example 1(Step 6). Thus
the intermediate compound(Step 1)(100mg, 0.172mmol) was reacted with lithium
hydroxide(72.2mg, 1.72mmol) to afford the title compound(35mg, 33%).

'H-NMR (DMSO, 400MHz): 613.70 (s, 1H), 10.10 (s, 1H), 8.41(s, 1H), 8.26-8.23
(m, 2H), 7.64-7.53 (m, 4H), 7.11 (d, 1H), 6.86 (dd, 1H), 4.99 (s, 2H), 2.66-2.32 (m,
1H), 1.20-1.14 (m, 4H).

<Example 42> 3-((2-Chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazole -

4-vDmethoxv)phenvDethvnv])-5-((cvclopropylamino)methyl)benzoic acid: (1-42
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[1130]
[1131]

[1132]
[1133]

[1134]

[1135]

[1136]

[1137]

[1138]

[1139]

[1140]

[1141]

[1142]
[1143]

[1144]
[1145]

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

isoxazole-4-yDmethoxy)phenylethyny)-5-((cvclopropylamino)methyl)benzoate

Cyclopropylamine(0.042ml, 0.60mmol) and acetic acid(16mg, 0.258mmol) was
added to a solution of intermediate compound(Step 1 of Example 41)(150mg,
0.258mmol) in 1,2-dichloroethane(2ml)and stirred for 12 hours at room temperature.
Sodium cyanoborohydride(49mg, 0.775mmol) was added to a solution of reaction
mixture and stirred for 2 hours at room temperature. The reaction mixture was con-
centrated in vacuum, added dichloromethane and washed brine. The combined organic
layers were dried over MgSQ,, filtered, evaporated in vacuum and purified using silica
chromatography to give the intermediate compound
3-((2-Chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole-4-yl)methoxy)phenyl)ethynyl)-5-((cyclopropylamino)methyl)benzoat
e(100mg, 64%).

'H-NMR (CDCl;, 400MHz): 6 8.10 (s, 1H), 7.93 (s, 1H), 7.68 (s, 1H), 7.42-7.35 (m,
4H), 6.87 (d, 1H), 6.69 (dd, 1H), 4.82 (s, 2H), 3.92 (s, 3H), 3.45-3.41 (m, 4H),
2.25-2.12 (m, 4H), 1.32-1.14 (m, 4H).

Step 2 : Preparation of 3-((2-Chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazole-4-vl)methoxy)phenvlethynyD)-5-({(cyclopropvlamino)methvl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(58mg, 0.12mmol) was reacted with lithium
hyroxide(40mg, 0.96mmol) to afford the title compound(62mg, 82%).

'H-NMR (DMSO, 400MHz): 6 12.50 (brs, 1H), 7.93 (s, 1H), 7.88 (s, 1H), 7.70 (s,
1H), 7.63-7.53 (m, 4H), 7.09 (d, 1H), 6.83 (dd, 1H), 4.98 (s, 2H), 3.82 (s, 2H),
2.10-2.04 (m, 1H), 1.20-1.13 (m, 5H), 0.38-0.30 (m, 4H).

(2.6-dichlorophenvyl)isoxazole-4-vDmethoxy)phenylethynyDbenzoic acid: (I-43)

Step 1 : Preparation of Methyl 3-(azetidine-1-ylmethyl)-5-((2-chloro-4-((5- cy-
clopropyl-3-(2.6-dichlorophenyl)isoxazole-4-yl)methoxy)phenylethvnyl)benzoate

This compound was made using the procedure described for example 42(Step 1).
Thus, methyl-3-((chloro-4((cyclopropyl-3-(2,6-dichlorophenyl)isoxazole-
4-yl)methoxy)phenyl)ethynyl)-5-formylbenzoate(Step 1 of Example 41)(150mg,
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[1146]

[1147]

[1148]

[1149]

[1150]

[1151]

[1152]

[1153]

[1154]
[1155]

[1156]
[1157]

[1158]

[1159]
[1160]

0.258mmol) was reacted with azetidinecyclopropylamine(40ul, 0.60mmol) and acetic
acid(16mg, 0.258mmol), Sodium cyanoborohydride(49mg, 0.775mmol) to afford the
intermediate compound methyl 3-(azetidine- 1-ylmethyl)-5-
((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazole-4-yl)methoxy)
phenyl)ethynyl)benzoate(100mg, 64%).

'H-NMR (CDCl;, 400MHz): & 8.07 (s, 1H), 7.94 (s, 1H), 7.66 (s, 1H), 7.41-7.30 (m,
4H), 6.87 (d, 1H), 6.69 (dd, 1H), 4.81 (s, 2H), 3.92 (s, 3H), 3.88 (s, 2H), 2.17-2.11 (m,
2H), 1.31-1.13 (m, 5H), 0.47-0.39 (m, 4H).

Step 2 : Preparation of 3-(Azetidine-1-ylmethyl)-5-((2-chloro-4-((5- cyclopropyl -
3-(2.6-dichlorophenyl)isoxazole-4-y)methoxy)phenylethynyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(23mg, 0.04mmol) was reacted with lithium
hyroxide(15mg, 0.36mmol) to afford the title compound(11mg, 49%).

'H-NMR (CDCl;, 400MHz): & 8.64 (s, 1H), 8.25 (s, 1H), 7.47 (s, 1H), 7.41-7.31 (m,
4H), 6.86 (d, 1H), 6.68 (dd, 1H), 4.81 (s, 2H), 4.05 (s, 2H), 3.95-3.90 (m, 2H),
2.18-2.11 (m, 1H), 1.31-1.14 (m, 6H).

<Example 44> 3-((2-Chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazole -

4-vDmethoxv)phenvDethyvnyl)-5-((methylamino)methyl)benzoic acid: (1-44

Step 1 : Preparation of Methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichloro
phenyDisoxazole-4-yl)methoxy)phenylethynyl)-5-((methylamino)methyl)benzoate

This compound was made using the procedure described for example 42(Step 1).
Thus, methyl-3-((chloro-4((cyclopropyl-3-(2,6-dichlorophenyl)isoxazole -
4-yl)methoxy)phenyl)ethynyl)-5-formylbenzoate(Step 1 of example 41) (150mg,
0.258mmol) was reacted with methylamine(0.1ml, 0.60mmol) and acetic acid(16mg,
0.258mmol), Sodium cyanoborohydride(49mg, 0.775mmol) to afford the intermediate
compound methy 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-
dichlorophenyl)isoxazole-4-yl)methoxy)phenyl)ethynyl)-5-((methylamino)methyl)ben
zoate(100mg, 64%).

'H-NMR (CDCl;, 400MHz): 6 8.19 (s, 1H), 7.99 (s, 1H), 7.69 (s, 1H), 7.41-7.31 (m,
4H), 6.87 (d, 1H), 6.70 (dd, 1H), 4.82 (s, 2H), 3.93 (s, 3H), 3.66 (s, NH, 1H), 2.50 (s,
2H), 2.17-2.13 (m, 1H), 2.04 (s, 3H), 1.31-1.27 (m, 2H), 1.23-1.13 (m, 2H).

Step 2 : Preparation of 3-((2-Chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl )
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[1161]

[1162]

[1163]

[1164]
[1165]

[1166]
[1167]

[1168]
[1169]

[1170]

[1171]

[1172]

[1173]

[1174]

[1175]

[1176]
[1177]

isoxazole-4-vl)methoxy)phenyl)ethynyD)-5-({(methyvlamino)methvl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(26mg, 0.04mmol) was reacted with lithium
hyroxide(18mg, 0.43mmol) to afford the title compound(8.5mg, 32%).

'H-NMR (DMSO, 400MHz): 6 8.18 (s, 1H), 7.93 (s, 1H), 7.67-7.52 (m, SH), 7.09 (d,
1H), 6.83 (dd, 1H), 4.98 (s, 2H), 4.01 (s, 2H), 1.25-1.11 (m, 5H).

<Example 45> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -

4-vDmethoxy)phenvDethynyl)-5-({ethylamino)methyl)benzoic acid: (I-45

Step 1 : Preparation of methyl3-((2-chloro-4-((5-cyclopropvl-3-(2.6-dichloro phenvl)

isoxazol-4-ylmethoxy)phenylethynvl)-5-((ethylamino)methyl)benzoate

This compound was made using the procedure described for example 42(Step 1).
Thus methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-formylbenzoate(Step 1 of Example 41)(150mg,
0.258mmol) was reacted withacetic acid(16mg, 0.258mmol), 6.0M ethylamine(0.1ml,
0.60mmol) and sodium cyanoborohydride 49mg, 0.775mmol) to afford the in-
termediate compound 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-((ethylamino)methyl)benzoa
te(100mg, 64%).

'H-NMR (CDCl;, 400MHz): 6 8.08 (s, 1H), 7.95 (s, 1H), 7.69 (s, 1H), 7.42-7.38 (m,
3H), 7.35-7.31 (m, 1H), 6.87 (d, 1H), 6.69 (dd, 1H), 4.81 (s, 2H), 3.92 (s, 3H), 3.84 (s,
2H), 2.70 (q, 2H), 2.18-2.13 (m, 1H), 1.31-1.27 (m, 2H), 1.20-1.12 (m, 5H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-yl)methoxy)phenylethynyl)-5-((ethylamino)methyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6). Thus
the intermediate compound(Step 1)(100mg, 0.164mmol) was reacted with lithium
hydroxide(69mg, 1.64mmol) to afford the title compound(88mg, 91%).

'H-NMR (DMSO, 400MHz): 6 8.14 (s, 1H), 8.01 (s, 1H), 7.88 (s, 1H), 7.64-7.61 (m,
2H), 7.57-7.53 (m, 2H), 7.10 (d, 1H), 6.85 (dd, 1H), 4.98 (s, 2H), 4.18 (s, 2H), 2.97 (q,
2H), 2.52-2.47 (m, 1H), 1.23-1.17 (m, 5H), 1.59-1.32 (m, 2H).

<Example 46> 3-((2-chloro-4-((5-cvclopropvl-3-(2.6-dichlorophenvl)isoxazol -

4-vDmethoxv)phenvDethyvnv])-5-(((2.2 2-trifluoroethvl)amino)methvl)benzoic acid:
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[1178]
[1179]  Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

[1180]
[1181]

[1182]

[1183]
[1184]

[1185]
[1186]

[1187]

[1188]

[1189]

[1190]
[1191]

[1192]
[1193]

isoxazol-4-ylmethoxv)phenylethynyl)-5-(((2.2.2-trifluoroethylamino)methyl)benzo

ate

This compound was made using the procedure described for example 42(Step 1).
Thus methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-formylbenzoate (Step 1 of Example 41)(200mg,
0.344mmol) was reacted withacetic acid(21mg, 0.344mmol), trifluo-
roethylamine(51mg, 0.516mmol) and sodium cyanoborohydride 65mg, 1.03mmol) to
afford the intermediate compound 3-((2-chloro-4-((5-cyclopropy 1-
3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-(((2,2,2-trifluoroethyl
)amino)methyl)benzoate(176mg, 77%).

'H-NMR (CDCl;, 400MHz): 6 8.08 (s, 1H), 7.94 (s, 1H), 7.68 (s, 1H), 7.43-7.38 (m,
3H), 7.33-7.29 (m, 1H), 6.86 (d, 1H), 6.69 (dd, 1H), 4.81 (s, 3H), 3.96-3.93 (mm, SH),
3.22(q, 2H), 2.18-2.12 (m, 1H), 1.29-1.22 (m, 2H), 1.19-1.16 (m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-vDmethoxv)phenvDethvnvl)-5-(((2.2 2-trifluoroethyDamino)methvl)benzoi

c acid

This compound was made using the procedure described for example 1(Step 6). Thus
the intermediate compound(Step 1)(176mg, 0.254mmol) was reacted with lithium
hydroxide(54mg, 1.28mmol) to afford the title compound(130mg, 78%).

'H-NMR (CDCl;, 400MHz): & 7.83-7.74 (m, 2H), 7.37-7.33 (m, 3H), 7.27-7.23 (m,
2H), 7.15-7.13 (m, 1H), 6.74 (d, 1H), 6.55 (dd, 1H), 4.72 (s, 2H), 4.14 (q, 2H), 3.59 (s,
2H), 2.11-2.02 (m, 1H), 1.20-1.11 (m, 2H), 0.90-0.85 (m, 2H).

<Example 47> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -

4-vDmethoxy)phenyDethynyl)-5-((isopropylamino)methvl)benzoic acid: (I1-47

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

isoxazol-4-yvDmethoxv)phenylethynyl)-5-((isopropylamino)methyl)benzoate

This compound was made using the procedure described for example 42(Step 1).
Thus methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-formylbenzoate(Step 1 of Example 41)(200mg,
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0.344mmol) was reacted with acetic acid(21mg, 0.344mmol), isopropylamine(31mg,
0.516mmol) and sodium cyanoborohydride(65mg, 1.03mmol) to afford the in-
termediate compound 3-((2-chloro-4-((5-cyclopropyl -
3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-((isopropylamino)met
hyl)benzoate(95mg, 44%).

[1194]  'H-NMR (CDClL, 400MHz): 6 8.07 (s, 1H), 7.95 (s, 1H), 7.69 (s, 1H), 7.42-7.39 (m,
3H), 7.35-7.31 (m, 1H), 6.87 (d, 1H), 6.69 (dd, 1H), 4.82 (s, 2H), 3.92 (s, 3H), 3.82 (s,
2H), 2.88-2.82 (m, 1H), 2.17-2.12 (m, 1H), 1.32-1.27 (m, 2H), 1.25-1.24 (m, 2H),
1.16(d, 6H).

[1195]

[1196]  Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-yl)methoxy)phenylethynvl)-5-((isopropvlamino)methvl)benzoic acid

[1197]

[1198]  This compound was made using the procedure described for example 1(Step 6). Thus
the intermediate compound(Step 1)(95mg, 0.144mmol) was reacted with lithium
hydroxide(61mg, 1.44mmol) to afford the title compound(71mg, 81%).

[1199]  'H-NMR (DMSO, 400MHz): 6 9.04 (s, 1H), 8.17 (s, 1H), 8.03 (s, 1H), 7.99 (s, 1H),
7.64-7.62 (m, 2H), 7.57-7.53 (m, 2H), 7.11 (d, 1H), 6.86 (dd, 1H), 4.99 (s, 2H), 4.24
(s, 2H), 3.30-3.25 (m, 1H), 2.50-2.47 (m, 1H), 1.31 (d, 6H), 1.20-1.12 (m, 4H).

[1200]

[1201] <Example 48> 3-((tert-butylamino)methyl)-5-((2-chloro-4-((5-cyclopropyl-3-
(2.6-dichlorophenyl)isoxazol-4-ylhymethoxy)phenylethynylbenzoic acid; (1-48)

[1202]

[1203]  Step 1 : Preparation of methyl 3-((tert-butylamino)methyl)-5-((2-chloro-4- ((5- cy-
clopropyl-3-(2.6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate

[1204]

[1205]  This compound was made using the procedure described for example 42(Step 1).
Thus methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-formylbenzoate (Step 1 of Example 41)(200mg,
0.344mmol) was reacted withacetic acid(21mg, 0.344mmol), tert-butylamine(38mg,
0.516mmol) and sodium cyanoborohydride(65mg, 1.03mmol) to afford the in-
termediate compound methyl 3-((tert-butyl
amino)methyl)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)benzoate(45mg, 21%).

[1206]  'H-NMR (CDCl,;, 400MHz): 6 8.05(s, 1H), 7.96(s, 1H), 7.71 (s, 1H), 7.41-7.38(m,
3H), 7.35-7.31(m, 1H), 6.87(d, 1H), 6.69(dd, 1H), 4.81(s, 2H), 4.32(s, 1H), 3.94(s,
3H), 3.76(s, 2H), 2.18-2.12(m, 1H), 1.38-1.31(m, 2H), 1.27-1.14(m, 2H).

[1207]
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[1208]
[1209]

[1210]

[1211]

[1212]
[1213]

[1214]
[1215]

[1216]
[1217]

[1218]

[1219]
[1220]
[1221]
[1222]

[1223]

Step 2 : Preparation of 3-((tert-butylamino)methyl)-5-((2-chloro-4-((5- cyclopropyl -

3-(2.6-dichlorophenyl)isoxazol-4-yl)methoxyv)phenyl)ethynyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6). Thus
the intermediate compound(Step 1)(45mg, 0.070mmol) was reacted with lithium
hydroxide(30mg, 0.70mmol) to afford the title compound(45mg, 83%).

'H-NMR (DMSO, 400MHz): 6 13.45 (s, 1H), 9.03 (s, 1H), 8.19 (s, 1H), 8.04 (s, 1H),
8.01 (s, 1H), 7.64-7.62 (m, 2H), 7.58-7.53 (m, 2H), 7.11 (d, 1H), 6.86 (dd, 1H), 4.99
(s, 2H), 4.22 (s, 2H), 3.30-3.25 (m, 1H), 2.50-2.46 (m, 1H), 1.38 (s, 9H), 1.20-1.12 (m,
4H).

<Example 49> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -

4-vDmethoxy)phenvDethynyl)-5-((dimethyvlamino)methylbenzoic acid: (1-49

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichloro
phenylisoxazol-4-v)methoxy)phenylethynyl)-5-((dimethylamino)methyl)benzoate

This compound was made using the procedure described for example 42(Step 1).
Thus methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-formylbenzoate (Step 1 of Example 41)(200mg,
0.344mmol) was reacted with acetic acid(21mg, 0.344mmol), dimethylamine(34ul,
0.516mmol) and sodium cyanoborohydride(65mg, 1.03mmol) to afford the in-
termediate compound methyl 3-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-((dimethylamino)methy
Dbenzoate(65mg, 34%).

'H-NMR (CDCl;, 400MHz): 6 8.13 (s, 1H), 7.95 (s, 1H), 7.72 (s, 1H), 7.41-7.31 (m,
4H), 6.86 (d, 1H), 6.68 (dd, 1H), 4.81 (s, 2H), 3.92 (s, 3H), 3.63 (s, 2H), 2.38 (s, 6H),
2.18-2.12 (m, 1H), 1.31-1.25 (m, 2H), 1.17-1.12 (m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxv)phenyl)ethynyl)-5-((dimethylamino)methyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6). Thus
the intermediate compound(Step 1)(65mg, 0.04mmol) was reacted with lithium
hydroxide(40mg, 0.40mmol) to afford the title compound(9.7mg, 40%).

'H-NMR (CDCl;, 400MHz): 6 8.71 (s, 1H), 8.23 (s, 1H), 7.48 (s, 1H), 7.41-7.31 (m,
4H), 6.86 (d, 1H), 6.68 (dd, 1H), 4.81 (s, 2H), 3.69 (s, 2H), 2.69 (s, 6H), 2.18-2.11 (m,
1H), 1.31-1.27 (m, 2H), 1.19-1.14 (m, 2H).
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[1224]
[1225]

[1226]
[1227]

[1228]
[1229]

[1230]

[1231]
[1232]

[1233]

[1234]

[1235]

[1236]

[1237]

[1238]
[1239]

[1240]
[1241]

<Example 50> 3-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichlorophenvl)isoxazol -

4-vDmethoxy)phenvDethynyl)-5-(morpholinomethvl)benzoic acid: (I-50

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-ylmethoxy)phenylethynyl)-5-(morpholinomethyl)benzoate

This compound was made using the procedure described for example 42(Step 1).
Thus methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-formylbenzoate(Step 1 of example 41)(200mg,
0.344mmol) was reacted with acetic acid(21mg, 0.344mmol), morpholine(45mg,
0.516mmol) and sodium cyanoborohydride(65mg, 1.03mmol) to afford the in-
termediate compound methyl 3-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-(morpholinomethyl)ben
zoate(99mg, 44%).

'H-NMR (CDCl;, 400MHz): 6 8.09 (s, 1H), 7.95 (s, 1H), 7.69 (s, 1H), 7.42-7.39 (m,
3H), 7.35-7.31 (m, 1H), 6.88 (d, 1H), 6.70 (dd, 1H), 4.82 (s, 2H), 3.93 (s, 3H),
3.72-3.70 (m, 4H), 3.52 (s, 2H), 2.45-2.44 (m, 4H), 2.17-2.13 (m, 1H), 1.32-1.24 (m,
2H), 1.19-1.14 (m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-yl)methoxv)phenylethynyl)-5-(morpholinomethyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6). Thus
the intermediate compound(Step 1)(99mg, 0.151mmol) was reacted with lithium
hydroxide(63mg, 1.51mmol) to afford the title compound(85mg, 96%).

'H-NMR (DMSO, 400MHz): & 7.96-7.76 (m, 3H), 7.64-7.62 (m, 2H), 7.57-7.53 (m,
2H), 7.10 (d, 1H), 6.85 (dd, 1H), 4.99 (s, 2H), 3.78 (s, 2H), 3.30-3.25 (m, 4H),
2.50-2.46 (m, 5H), 1.27-1.11 (m, 4H).

<Example 51> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -

4-vDmethoxy)phenvDethynyl)-5-({(oxetan-3-ylamino)methyl)benzoic acid: (I-51

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yl)methoxy)phenylethynyl)-5-((oxetan-3-ylamino)methyl)benzoate

This compound was made using the procedure described for example 42(Step 1).

Thus methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
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[1242]

[1243]
[1244]

[1245]

[1246]

[1247]

[1248]
[1249]

[1250]
[1251]

[1252]
[1253]

[1254]

4-yl)methoxy)phenyl)ethynyl)-5-formylbenzoate(Step 1 of Example 41)(200mg,
0.344mmol) was reacted with acetic acid(21mg, 0.344mmol), oxetan-3-yl
amine(38mg, 0.516mmol) and sodium cyanoborohydride(65mg, 1.03mmol) to afford
the intermediate compound methyl
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)e
thynyl)-5-((oxetan-3-ylamino)methyl)benzoate(98mg, 45%).

'H-NMR (CDCl;, 400MHz): 6 8.08 (s, 1H), 7.92 (s, 1H), 7.66 (s, 1H), 7.41-7.29 (m,
4H), 6.88 (d, 1H), 6.70 (dd, 1H), 4.82 (s, 2H), 4.78 (t, 2H), 4.42 (t, 2H), 4.03-3.99 (m,
1H), 3.92 (s, 3H), 3.77 (s, 2H), 2.19-2.11 (m, 1H), 1.29-1.23 (m, 2H), 1.17-1.13 (m,
2H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxv)phenylethynyl)-5-((oxetan-3-vlamino)methyvl)benzoic acid

This compound was made using the procedure described for example 1(Step 6). Thus
the intermediate compound(Step 1)(98mg, 0.154mmol) was reacted with lithium
hydroxide(64mg, 1.54mmol) to afford the title compound(40mg, 46%).

'H-NMR (DMSO, 400MHz): 6 7.91-7.89 (m, 2H), 7.66 (s, 1H), 7.59-7.56 (m, 2H),
7.53-7.49 (m, 2H), 6.98 (d, 1H), 6.80 (dd, 1H), 4.94 (s, 2H), 4.60 (t, 2H), 4.37 (t, 2H),
4.01-3.97 (m, 1H), 3.77 (s, 2H), 2.42-2.38 (m, 1H), 1.21-1.17 (m, 2H), 1.10-1.07 (m,
2H).

<Example 52> 3-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichlorophenvl)isoxazol -

4-vDmethoxy)phenvDethynyl)-5-(methylamino)benzoic acid: (I-52

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yl)methoxy)phenyl)ethynyl)-5-(methylamino)benzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.26mmol) was reacted with methyl
3-bromo-5-(methylamino)benzoate(63mg, 0.26mmol), bis(triphenylphosphine)
palladium(II) dichloride(PdCl,(PPh;),, 21mg, 0.03mmol), copper(l) iodide(5.7mg,
0.03mmol) and 1,8-Diazabicyclo[5.4.0]Jundec-7-ene (DBU, 0.2ml, 1.3mmol) to afford
the intermediate compound methyl 3-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-(methylamino)benzoate
(70mg, 48%).

'H-NMR (DMSO, 400MHz): 6 7.52-7.39 (m, 4H), 7.34 (t, 1H), 7.21-7.20 (dd, 1H),
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[1255]
[1256]

[1257]

[1258]

[1259]

[1260]

[1261]

[1262]
[1263]

[1264]
[1265]

[1266]

[1267]

[1268]

[1269]
[1270]

6.91-6.88 (m, 2H), 6.76-6.73 (dd, 1H), 4.39 (s, 2H), 3.88 (s, 3H), 2.79 (s, 3H), 2.34 (m,
1H), 1.28-1.20 (m, 4H).

Step 2 : Preparation of3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxy)phenylethynyl)-5-(methyvlamino)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(70mg, 0.13mmol) was reacted with lithium
hydroxide(54.5mg, 1.3mmol) to afford the title compound(36.8mg, 53%).

'H-NMR (DMSO, 400MHz): 6 7.64 (d, 1H), 7.62 (d, 1H), 7.57-7.52 (m, 2H), 7.21
(m, 1H),7.14 (t, 1H), 7.08 (d, 1H), 6.83 (d, 1H), 6.80 (m, 1H), 6.13 (br, 1H), 4.98 (s,
2H), 2.71 (d, 3H), 2.47 (m, 1H), 1.23-1.12 (m, 4H).

<Example 53> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -

4-vDmethoxv)phenvDethyvnvl)-5-(ethvlamino)benzoic acid: (I-53

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

isoxazol-4-vlmethoxv)phenvDethvnyl)-5-(ethvlamino)benzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.26mmol) was reacted with methyl
3-bromo-5-(ethylamino)benzoate(67mg, 0.26mmol), bis(triphenyl
phosphine)palladium(II) dichloride(PdCL,(PPh;),, 21mg, 0.03mmol), copper(I)
iodide(5.7mg, 0.03mmol) and 1,8-Diazabicyclo[5.4.0]undec-7-ene (DBU, 0.2ml,
1.3mmol) to afford the intermediate compound methyl 3-((2-chloro-4-((5- cy-
clopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-(ethylamin
o)benzoate(70mg, 48%).

'H-NMR (DMSO, 400MHz): & 7.52-7.39 (m, 4H), 7.34 (t, 1H), 7.21-7.20 (dd, 1H),
6.91-6.88 (m, 2H), 6.76-6.73 (dd, 1H), 4.39 (s, 2H), 3.88 (s, 3H), 3.03 (m, 2H), 2.79 (s,
3H), 2.34 (m, 1H), 1.28-1.20 (m, 4H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-(ethylamino)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 2)(70mg, 0.13mmol) was reacted with lithium
hydroxide(54.5mg, 1.3mmol) to afford the title compound(37.7mg, 53%).
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[1271]

[1272]

[1273]

[1274]
[1275]

[1276]
[1277]

[1278]

[1279]

[1280]

[1281]

[1282]

[1283]

[1284]

[1285]

[1286]
[1287]

'H-NMR (DMSO, 400MHz): & 7.64 (d, 1H), 7.62 (d, 1H), 7.57-7.52 (m, 2H), 7.21 (,
1H), 7.14 (t, 1H), 7.08 (d, 1H), 6.83 (d, 1H), 6.80 (m, 1H), 6.13 (br, 1H), 4.98 (s, 2H),
2.71 (d, 3H), 2.52 (m, 2H), 2.47 (m, 1H), 1.23-1.12 (m, 4H).

<Example 54> 3-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichlorophenvl) isoxazol -

4-vDmethoxy)phenvDethynyl)-5-(isopropylamino)benzoic acid; (I-54

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

isoxazol-4-yDmethoxv)phenylethynyl)-5-(isopropylamino)benzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(50mg, 0.119mmol) was reacted with methyl
3-iodo-5-(isopropylamino)benzoate(46mg, 0.143mmol), bis(triphenylphosphine)
palladium(II) dichloride (PdCl1,(PPh;),, 8.4mg, 0.012mmol), Copper(I) iodide(2.3mg,
0.012mmol) and triethylamine(0.020ml, 0.143mmol) to afford the intermediate
compound methyl 3-((2-chloro-4-((5- cyclopropyl-3-(2,6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-(isopropylamino)benzoate(2
3mg, 34%).

'H-NMR (CDCl;, 400MHz): 6 7.99-7.98 (m, 1H), 7.71-7.67 (m, 1H), 7.43-7.32 (m,
SH), 6.88-6.87 (m, 1H), 6.71-6.69 (m, 1H), 4.83 (s, 2H), 3.94 (s, 3H), 2.17-2.15 (m,
1H), 1.33-1.28 (m, 2H), 1.19-1.16 (m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxv)phenyl)ethynvl)-5-(isopropvlamino)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(23mg, 0.040mmol) was reacted with lithium
hydroxide(17mg, 0.40mmol) to afford the title compound (13mg, 56%).

'H-NMR (CDCl;, 400MHz): 6 8.05-8.04 (m, 1H), 7.76-7.73 (m, 1H), 7.47-7.43 (m,
4H), 7.36-7.32 (m, 1H), 6.89-6.88 (m, 1H), 6.72-6.69 (m, 1H), 4.83 (s, 2H), 2.18-2.14
(m, 1H), 1.33-1.30 (m, 2H), 1.17-1.15 (m, 2H).

dichlorophenvl)isoxazol-4-vlmethoxv)phenvlethvnylbenzoic acid: (I-55

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl
Jisoxazol-4-yl)methoxy)phenyl)ethynyl)-5-iodobenzoate
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[1288]
[1289] tert-butyl nitrite (0.126ml, 1.05mmol) and iodine (536mg, 2.1 Immol)were added to a

[1290]

[1291]

[1292]

[1293]
[1294]

[1295]

[1296]
[1297]
[1298]
[1299]

[1300]

solution of methyl 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate(Step 2 of example
8)(300mg, 0.528mmol) in toluene (Sml) and stirred for 1 hour at 55?. The reaction
mixture was diluted with ethyl acetate and washed with water. The combined organic
layers were dried over MgSQ,, filtered, evaporated in vacuum and purified using silica
chromatography to give the intermediate compound methyl
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
methoxy)phenyl)ethynyl)-5-iodobenzoate(108mg, 44%).

'H-NMR (CDCl;, 400MHz): & 8.20 (t, 1H), 7.99 (dt, 1H), 7.70 (dt, 1H), 7.46-7.22
(m, 4H), 6.88 (d, 1H), 6.69 (dd, 1H), 4.82 (s, 2H), 3.94 (s, 3H), 2.19-2.12 (m, 1H),
1.33-1.24 (m, 2H), 1.23-1.14 (m, 2H).

Step 2 : Preparation of methyl 3-(azetidin-1-y1)-5-((2-chloro-4-((5- cyclopropyl -

3-(2.6-dichlorophenvl)isoxazol-4-vl)methoxv)phenvlethvnyl)benzoate

Azetidine(12mg, 0.13mmol), L-proline(2.2mg,0.019mmol), cesium carbonate
(36mg, 0.1 lmmol) and copper(I) iodide(1.6mg, 0.0lmmol) were added to a solution of
the intermediate compound(Step 1)(44mg, 0.065mmol) in dimethyl sulfoxide(1ml) and
stirred for 1 day at 80°C. The reaction mixture was diluted with ethyl acetate and
washed with water. The combined organic layers were dried over MgSQO,, filtered,
evaporated in vacuum and purified using silica chromatography to give the in-
termediate compound methyl 3-(azetidin-1-yl)-5-
((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)eth
ynyl)benzoate(14mg, 36%).

'H-NMR (CDC13, 400MHz): 6 7.55 (d, 1H), 7.42-7.31 (m, 4H), 7.05-7.04 (m, 1H),
6.87-6.86 (m, 1H), 6.72-6.67 (m, 2H), 4.82 (s, 2H), 3.97-3.90 (m, 7H), 2.43-2.38 (m,
2H), 2.18-2.13 (m, 1H), 1.32-1.29 (mm, 2H), 1.19-1.16 (m, 2H).

Step 3 : Preparation of 3-(azetidin-1-y1)-5-((2-chloro-4-((5-cyclopropyl-3-

(2.6-dichlorophenyl)isoxazol-4-vl)methoxy)phenylethynvl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 2)(14mg, 0.023mmol) was reacted with lithium
hydroxide(10mg, 0.23mmol) to afford the title compound(14mg, 99%).

'H-NMR (CDC13, 400MHz): 6 7.60 (m, 1H), 7.41-7.31 (m, 4H), 7.07 (m, 1H),
6.87-6.86 (m, 1H), 6.68-6.66 (m, 2H), 4.81 (s, 2H), 3.94-3.90 (m, 4H), 2.40-2.37 (m,
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[1301]
[1302]

[1303]
[1304]

[1305]

[1306]

[1307]
[1308]

[1309]

[1310]

[1311]

[1312]
[1313]

[1314]
[1315]

[1316]

2H), 2.16-2.14 (m, 1H), 1.30-1.27 (m, 2H), 1.18-1.14(m, 2H).

<Example 56> 3-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichlorophenvl)isoxazol -

4-vDmethoxy)phenvl)ethynyl)-5-(pvrrolidin-1-yl)benzoic acid: (I-56)

Step 1 : Preparation of methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yDmethoxv)phenvDethynyD)-2-(pyrrolidin- 1-y)benzoate

This compound was made using the procedure described for example 55(Step 2).
Thus, methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-iodobenzoate(Step 1 of example 55)(44mg,
0.065mmol) was reacted with pyrrolidine(15mg, 0.13mmol), L-
proline(2.2mg,0.019mmol), cesium carbonate(36mg, 0.1 lmmol) and copper(I)
iodide(1.6mg, 0.0lmmol)to afford the intermediate compound methyl
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)e
thynyl)-2-(pyrrolidin- 1-yl)benzoate(14mg, 36%).

'H-NMR (CDCl;, 400MHz): 6 7.48 (d, 1H), 7.43-7.40 (m, 3H), 7.36-7.32 (m, 1H),
7.19-7.18 (m, 1H), 6.88-6.84 (m, 2H), 6.70-6.67 (m, 1H), 4.82 (s, 2H), 3.91 (s, 3H),
3.33 (t,4H), 2.17-2.15 (m, 1H), 2.03-2.01 (m, 4H), 1.32-1.28 (m, 2H), 1.20-1.16 (m,
2H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-vlmethoxy)phenylethynyl)-5-(pvrrolidin-1-yl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(14mg, 0.031mmol) was reacted with lithium
hydroxide(13mg, 0.31mmol) to afford the title compound (11mg, 62%).

'H-NMR (CDCl;, 400MHz): & 7.55-7.32 (m, SH), 7.24-7.23 (m, 1H), 6.90-6.87 (m,
2H), 6.70-6.67 (m, 1H), 4.82 (s, 2H), 3.35 (t, 4H), 2.18-2.13 (m, 1H), 2.14-2.02 (m,
4H), 1.31-1.28 (m, 2H), 1.19-1.15 (m, 2H).

<Example 57> 3-(azetidin-3-vlamino)-5-((2-chloro-4-((5-cyclopropyl-3- (2.6-

dichlorophenylisoxazol-4-vl)methoxy)phenvl)ethynyl)benzoic acid hydrochloride:

d-57)

Step 1 : Preparation of tert-butyl 3-((3-((2-chloro-4-((5-cyclopropyl-3-(2.6-

dichlorophenvl)isoxazol-4-vl)methoxv)phenvlethvnvD)-5-(methoxvcarbonvl)phenvl)a

mino)azetidine-1-carboxylate
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[1317]

[1318]

[1319]
[1320]

[1321]

[1322]

[1323]

[1324]
[1325]

[1326]
[1327]

[1328]

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(example 5)(300mg, 0.72mmol) was reacted with tert-butyl
3-((3-bromo-5-(methoxycarbonyl)phenyl)amino)azetidine- 1-carboxylate (277.38mg,
0.72mmol), bis(triphenylphosphine) palladium(1I) dichloride (PdCl,(PPh,),, 49mg,
0.07mmol), copper(l) iodide(13mg, 0.07mmol) and triethylamine(0.12ml, 0.86mmol)
to afford the intermediate compound tert-butyl
3-((3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
methoxy)phenyl)ethynyl)-5-(methoxycarbonyl)phenyl)amino)azetidine-1- car-
boxylate(370mg, 71%).

'H-NMR (CDCl;, 400MHz): & 7.60(s, 1H), 7.41-7.32(m, 4H), 7.21(s, 1H), 6.90(s,
1H), 6.81(d, 1H), 6.69(dd, 1H), 4.82(s, 2H), 4.36-4.32(m, 2H), 4.19-4.11(m, 2H),
3.90(s, 3H), 3.73(dd, 1H), 2.16-2.05(m, 1H), 1.48(s, 9H), 1.42-1.24(m, 2H),
1.19-1.15(m, 2H).

Step 2 : Preparation of 3-((1-(tert-butoxycarbonyl)azetidine-3-yl)amino)-5- ((2-

chloro-4-((5-cvclopropyvl-3-(2.6-dichlorophenvlisoxazol-4-vDmethoxv)phenvDethvnvl

)benzoic acid

This compound was made using the procedure described for example 1(step 6). Thus,
this intermediate compound(Step 1)(35mg, 0.048mmol) was reacted with lithium
hydroxide(17mg, 0.48mmol) to afford the intermediate compound
3-((1-(tert-butoxycarbonyl)azetidine-3-yl)amino)-5-((2-chloro-4-((5-cyclopropyl-3-(2,
6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoic acid(29mg, 85%).

'H-NMR (CDCl;, 400MHz): & 7.66 (s, 1H), 7.43-7.39 (m, 3H), 7.35-7.33 (m, 1H),
7.19 (s, 1H), 6.87 (d, 2H), 6.70 (dd, 1H), 4.82 (s, 2H), 4.37-4.33 (m, 2H), 4.28-4.26
(m, 1H), 3.78-3.74 (m, 2H), 2.19-2.17 (m, 1H), 1.49 (s, 9H), 1.30-1.28 (m, 2H),
1.26-1.20 (m, 2H).

Step 3 : Preparation of 3-(azetidine-3-ylamino)-5-((2-chloro-4-((5- cyclopro

3-(2.6-dichlorophenyl)isoxazol-4-vl)methoxy)phenylethynyl)benzoic acid

This intermediate compound(Step 2)(29mg, 0.041mmol) was dissolved in
dichloromethane. 5~6N HCl solution(41ul, 0.20mmol) was added at 0°C, after stirring
at room temperature for 3h. The reaction mixture added ethyl acetate and washed with
water. The combined organic layers were dried over MgSO,, filtered, and recrystalized
to afford the title compound(10mg, 38%).

'H-NMR (DMSO, 400MHz): & 8.93(br s, 2H), 7.64 (d, 2H), 7.62-7.52 (m, 2H), 7.31
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[1329]
[1330]

[1331]
[1332]

[1333]
[1334]

[1335]

[1336]
[1337]

[1338]
[1339]

[1340]

(s, 1H), 7.15 (d, 1H), 7.09 (d, 1H), 6.85-6.81 (m, 2H), 4.98 (s, 2H), 4.48-4.44 (m, 1H),
4.29-4.27 (m, 2H), 3.87-3.78 (m, 2H), 1.23-1.19 (m, 2H), 1.17-1.14 (m, 2H).

<Example 58> 3-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichlorophenvl)isoxazol -

4-vDmethoxy)phenvDethynyl)-5-(piperidin-4-ylamino)benzoic acid hydrochloride:

(1-58)

Step 1 : Preparation of tert-butyl 4-((3-((2-chloro-4-((5-cyclopropyl-3-

(2.6-dichlorophenyl)isoxazol-4-yl)methoxyv)phenyl)ethynyl)-5-(methoxycarbonyl)phen

yDamino)piperidine-1-carboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(300mg, 0.72mmol) was reacted with tert-butyl
4-((3-bromo-5-(methoxycarbonyl)phenyl)amino)piperidine- 1- carboxylate (298mg,
0.72mmol), bis(triphenylphosphine)palladium(1l) dichloride (PdCl,(PPhs;),, 49mg,
0.07mmol), copper(l) iodide(13mg, 0.07mmol) and triethylamine(0.12ml, 0.86mmol)
to afford the intermediate compound tert-butyl
4-((3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phen
yDethynyl)-5-(methoxycarbonyl)phenyl)amino)piperidine-1-carboxylate(340mg,
63%).

'H-NMR (CDCl;, 400MHz): 6 7.52 (s, 1H), 7.41-7.31 (m, 3H), 7.26 (s, 1H), 7.21 (s,
1H), 6.89-6.86 (m, 2H), 6.67 (dd, 1H), 4.81 (s, 2H), 4.14-4.09 (m, 2H), 3.90 (s, 3H),
3.79-3.68 (m, 2H), 2.98-2.88 (m, 2H), 2.46-2.44 (m, 1H), 2.21-2.10 (m, 1H), 2.18-2.00
(m, 2H), 1.48 (s, 9H), 1.38-1.33 (m, 2H), 1.29-1.18 (m, 2H).

Step 2 : Preparation of 3-((1-(tert-butoxycarbonyl)piperidine-4-yl)amino)-5- ((2-

chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenvl)isoxazol-4-vDmethoxy)phenylethynyl

)benzoic acid

This compound was made using the procedure described for example 1(step 6). Thus,
this intermediate compound(Step 1)(49.4mg, 0.07mmol) was reacted with lithium
hydroxide(27.6mg, 0.7mmol) to afford 3-((1-(tert-butoxycarbonyl) piperidine-
4-yl)amino)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)meth
oxy)phenyl)ethynyl)benzoic acid(18mg, 35%).

'H-NMR (CDCl;, 400MHz): 6 7.72 (s, 2H), 7.58-7.29 (m, 4H), 6.93 (s, 1H), 6.87 (s,
1H), 6.68 (dd, 1H), 4.82 (s, 2H), 4.20-4.00 (m, 2H), 3.58-3.46 (m, 1H), 3.09-2.98 (m,
2H), 2.28-2.17 (m, 2H), 1.47 (s, 9H), 1.35-1.30 (m, 2H), 1.29-1.26 (m, 2H).
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[1341]
[1342]

[1343]

[1344]

[1345]

[1346]

[1347]

[1348]

[1349]

[1350]
[1351]

[1352]

[1353]
[1354]

[1355]

Step 3 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-yl)methoxv)phenylethynyl)-5-(piperdine-4-vlamino)benzoic acid

This intermediate compound(Step 2)( 18mg, 0.024mmol) was dissolved in
dichloromethane. 5~6N HCI solution(12ul, 0.048mmol) was added at 0°C, after stirring
at room temperature for 3h. The reaction mixture added ethyl acetate and washed with
water. The combined organic layers were dried over MgSO,, filtered, and recrystalized
to afford the title compound(7mg, 44%).

'H-NMR (MeOD, 400MHz): 6 7.66-7.50 (m, 3H), 7.48-7.43 (m, 3H), 7.14 (s, 1H),
6.94 (s, 1H), 6.78 (dd, 1H), 4.98 (s, 2H), 3.82-3.70 (m, 2H), 3.53-3.41 (m, 2H),
3.33-3.12 (m, 2H), 2.38-2.22 (m, 2H), 1.90-1.80 (m, 2H), 1.25-1.22 (m, 2H).

<Example 59> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -

4-vDmethoxv)phenvDethvnv])-5-(piperazin-1-vDbenzoic acid hvdrochloride: (1-59

Step 1 : Preparation of tert-butyl 4-(3-((2-chloro-4-((S-cyclopropyl-3-(2.6-

dichlorophenvl)isoxazol-4-vl)methoxv)phenvlethvny)-5-(methoxvcarbonvl) phenvl

piperazin-1-carboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.239mmol) was reacted with tert-butyl
4-(3-bromo-5-(methoxycarbonyl)phenyl)piperazin-1-carboxylate (70mg, 0.287 mmol),
bis(triphenylphosphine)palladium(II) dichloride(PdCl,(PPh;),, 21mg, 0.03mmol),
copper(I) iodide(5.7mg, 0.03mmol) and triethylamine (0.2ml, 1.44mmol) to afford the
intermediate compound tert-butyl 4-(3-((2-chloro-4-
((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-(met
hoxycarbonyl)phenyl)piperazin- 1-carboxylate(114mg, 65%).

'H-NMR (CDCl;, 400MHz): & 7.71 (s, 1H), 7.57 (s, 1H), 7.44-7.41 (m, 3H),
7.38-7.34 (m, 1H), 7.24 (d, 1H), 6.90-6.89 (d, 1H), 6.72-6.70 (dd, 1H), 4.84 (s, 2H),
6.94 (s, 3H), 3.62-3.60 (t, 4H), 3.23 (s, 4H), 2.20-2.15 (m, 1H), 1.51 (s, 9H), 1.34-1.26
(m, 2H), 1.21-1.18 (m, 2H).

Step 2 : Preparation of 3-(4-(tert-buthoxycarbonyl)piperazin-1-y1)-5-((2- chloro -

4-((5-cvclopropvl-3-(2.6-dichlorophenvlisoxazol-4-vDmethoxv)phenvlethvnyvl)benzo

ic acid
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[1356]

[1357]

[1358]
[1359]

[1360]

[1361]

[1362]

[1363]

[1364]

[1365]
[1366]

[1367]
[1368]

[1369]

[1370]

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 1)(114mg, 0.15mmol)<} lithium
hydroxide(63mg, 1.5mmol) to afford the intermediate compound 3-(4-(tert- buthoxy-
carbonyl)piperazin-1-yl)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxaz
ol-4-yl)methoxy)phenyl)ethynyl)benzoic acid(108mg, 98%).

'H-NMR (CDCl;, 400MHz): 6 7.68 (s, 1H),7.53-7.52 (m, 1H), 7.35-7.32 (m, 3H),
7.28-7.24 (m, 1H), 6.81-6.80 (d, 1H), 6.64-6.61 (dd, 1H), 4.75 (s, 2H), 3.54-3.52 (t,
4H), 3.15 (s, 4H), 2.10-2.05 (m, 1H), 1.42 (s, 9H), 1.25-1.21 (m, 2H), 1.11-1.09 (m,
2H).

Step 3 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-yl)methoxv)phenyl)ethynyl)-5-(piperazin-1-vl)benzoic acid hvdrochloride

This compound was made using the procedure described for example 57(Step 3).
Thus, the intermediate compound(Step 2)(108mg, 0.14mmol) was reacted with 6M
solution of hydrochloric acid to afford the title compound (59mg, 64%).

'H-NMR (MeOD, 400MHz): 7.70-7.67 (m, 2H), 7.55-7.44 (m, 4H), 7.39-7.38 (m,
1H), 6.95-6.94 (d, 1H), 6.80-6.77 (dd, 1H), 4.91 (s, 3H), 3.53-3.50 (m, 4H), 3.42-3.40
(m, 4H), 2.40-2.35 (m, 1H), 1.25-1.21 (m, 4H).

<Example 60> 3-amino-5-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichloro phenvl)

isoxazol-4-ymethoxy)phenyl)ethynvl)-4-methylbenzoic acid: (I-60)

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yDmethoxv)phenvlethynyl)-4-methy-5-nitrobenzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Exaple 5)(100mg, 0.239mmol) was reacted with methyl
3-bromo-4-methyl-5-nitrobenzoate(78.6mg, 0.287mmol), bis(triphenyl phosphine)
palladium(II) dichloride(PdCl,(PPh;),, 21mg, 0.03mmol), copper(l) iodide(5.7mg,
0.03mmol) and triethylamine(0.2ml, 1.44mmol) to afford the intermediate compound
methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-4-methy-5-nitrobenzoate(88mg, 60%).

'H-NMR (CDCl;, 400MHz): 6 7.65 (d, 1H), 7.42-7.40 (m, 3H), 7.35-7.31 (m, 2H),
6.88 (d, 1H), 6.69 (dd, 1H), 4.82 (s, 2H), 3.89 (s, 3H), 2.42 (s, 3H), 2.18-2.13 (m, 1H),
1.32-1.28 (m, 2H), 1.19-1.15 (m, 2H).
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[1371] Step 2 : Preparation of methyl 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-

(2.6-dichlorophenyl)isoxazol-4-yl)methoxy)phenylethynyl)-4-methybenzoate
[1372]

[1373]  This compound was made using the procedure described for example 8(Step 2).
Thus, the intermediate compound(Step 1)(88mg, 0.14mmol) was reacted with tin(II)
chloride dihydrate(315mg, 1.4mmol) to afford the intermediate compound methyl
3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)-4-methybenzoate(50mg, 61%).

[1374]  'H-NMR (CDClL,;, 400MHz): 6 7.65 (d, 1H), 7.42-7.40 (m, 3H), 7.35-7.31 (m, 2H),
6.88 (d, 1H), 6.69 (dd, 1H), 4.82 (s, 2H), 3.89 (s, 3H), 3.78 (s, 2H), 2.42 (s, 3H),
2.18-2.13 (m, 1H), 1.32-1.28 (m, 2H), 1.19-1.15 (m, 2H).

[1375]

[1376] Step 3 : Preparation of 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2.6-

dichlorophenylisoxazol-4-yl)methoxy)phenylethynyl)-4-methylbenzoic acid

[1377]

[1378]  This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 2)(50mg, 0.08mmol) was reacted with lithium
hydroxide(36mg, 0.8mmol) to afford the title compound(53mg, 108%).

[1379] 'H-NMR (DMSO, 400MHz): 6 12.65 (s, 1H), 7.64 (d, 1H), 7.62 (s, 1H), 7.57-7.53
(m, 2H), 7.27 (s, 2H), 7.08 (d, 1H), 6.82 (dd, 1H), 5.34 (s, 2H), 4.98(s, 2H), 2.47 (m,
1H), 2.29 (s, 3H), 1.23-1.19 (m, 2H), 1.17-1.13 (m, 2H).

[1380]

[1381] <Example 61> 3-amino-5-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichloro phenyl)
isoxazol-4-ylymethoxy)phenylethynyl)-4-methoxybenzoic acid: (I-61)

[1382]
[1383]  Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yDmethoxv)phenvlethynyl)-4-methoxv-5-nitrobenzoate

[1384]

[1385]  This compound was made using the procedure described for example 1(step 5). Thus,
4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.26mmol)was reacted with methyl
3-bromo-4-methoxy-5-nitrobenzoate(72mg, 0.26mmol), tetrakis(triphenyl phosphine)
palladium(0) (Pd(PPh;),, 21mg, 0.03mmol), copper(I) iodide(5.7mg, 0.03mmol) and
N, N-diisopropylethylamine(0.52ml, 2.98mmol) to afford the intermediate compound
methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-4-methoxy-5-nitrobenzoate(102.8mg,
63%).

[1386] 'H-NMR (DMSO, 400MHz): 6 12.60 (s, 1H), 8.26 (d, 1H), 7.97 (d, 1H), 7.89 (t, 1H),
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[1387]
[1388]

[1389]
[1390]

[1391]

[1392]

[1393]

[1394]

[1395]

[1396]

[1397]

[1398]

[1399]
[1400]

[1401]
[1402]

7.83 (t, 1H), 7.50-7.44(m, 1H), 7.40 (d, 1H), 7.21 (t, 1H), 4.37 (s, 2H), 3.79-3.67 (m,
1H), 3.59-3.33 (m, 3H), 3.29-3.06 (m, 3H).

Step 2 : Preparation of methyl 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-
(2.6-dichlorophenylisoxazol-4-yl)methoxy)phenylethynyl)-4-methoxybenzoate

This compound was made using the procedure described for example 8(Step 2).
Thus, this intermediate compound(Step 1)(102.8mg, 0.164mmol) was reacted with
tin(II) chloride dihydrate(369mg, 1.64mmol) to afford the intermediate compound
methyl 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-4-methoxybenzoate(80mg, 51%).

'H-NMR (DMSO, 400MHz): & 12.60 (s, 1H), 8.26 (d, 1H), 7.97 (d, 1H), 7.89 (t, 1H),
7.83 (t, 1H), 7.50-7.44 (m, 1H), 7.40 (d, 1H), 7.21 (t, 1H), 4.37 (s, 2H), 3.79-3.67 (m,
1H), 3.59-3.33 (m, 3H), 3.29-3.06 (m, 3H).

Step 3 : Preparation of 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2.6-
dichlorophenyl)isoxazol-4-vl)methoxy)phenyl)ethynyl)-4-methoxybenzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 2)(80mg, 0.14mmol) was reacted with lithium
hydroxide(58.7 mg, 1.4 mmol) to afford the title compound(42mg, 55%).

'H-NMR (MeOD, 400MHz): 6 7.54 (s, 1H), 7.43-7.51 (m, 4H), 6.94 (d, 1H), 6.79
(dd, 1H), 4.97 (s, 2H), 4.05 (s, 3H), 2.32-2.42 (m, 1H), 1.27-1.37 (m, 2H), 0.88-0.96
(m, 2H).

<Example 62> 3-amino-5-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichloro phenvl)

isoxazol-4-y)methoxy)phenvl)ethynyl)-2-methoxybenzoic acid: (1-62)

Step 1 : Preparation of methyl 5-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yDmethoxv)phenvlethynyl)-2-methoxv-3-nitrobenzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(140mg, 0.33mmol) was reacted with methyl
5-bromo-2-methoxy-3-nitrobenzoate(96.9mg, 0.33mmol), tetrakis(triphenyl
phosphine)palladium(0)(Pd(PPh;)., 34.7mg, 0.03mmol), copper(l) iodide(5.7mg,
0.03mmol) and N, N-diisopropylethylamine(69ul, 0.4mmol) to afford the intermediate
compound methyl 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
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[1403]

[1404]

[1405]

[1406]
[1407]

[1408]

[1409]

[1410]

[1411]

[1412]

[1413]

[1414]

[1415]

[1416]
[1417]

[1418]
[1419]

phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-methoxy-3-nitrobenzoate(126.5mg,
61.1%).

'H-NMR (CDCl;, 400MHz): 6 8.13 (s, 1H), 8.02 (s, 1H), 7.43-7.33 (m, 4H), 6.88 (d,
1H), 6.67-6.65 (m, 1H), 4.83 (s, 2H), 4.01 (s, 3H), 3.97 (s, 3H), 2.18-2.13 (m, 1H),
1.33-1.26 (m, 2H), 1.20-1.15 (m, 2H).

Step 2 : Preparation of methyl 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-

(2.6-dichlorophenvl)isoxazol-4-yDmethoxv)phenylethyny])-2-methoxy benzoate

This compound was made using the procedure described for example 8(Step 2).
Thus, this intermediate compound(Step 1)(126.5mg, 0.2mmol) was reacted with tin(II)
chloride dihydrate(225.63mg, 1.0mmol) to afford the intermediate compound methyl
3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-methoxybenzoate(5S1mg, 43%).

'H-NMR (CDCl; 400MHz): 6 7.39-7.33 (m, SH), 7.05 (s, 1H), 6.86 (s, 1H), 6.68 (dd,
1H), 4.80 (s, 2H), 3.86 (s, 3H), 3.84 (s, 3H), 2.15-2.05 (m, 1H), 1.29-1.24 (m, 2H),
1.16-1.11 (m, 2H).

Step 3 : Preparation of 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2.6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-methoxybenzoic acid

This compound was made using the procedure described for example 1(step 6). Thus,
this intermediate compound(Step 2)(51mg, 0.09mmol) was reacted with lithium
hydroxide(36mg, 0.9mmol) to afford the title compound(37.3mg, 71%).

'H-NMR (MeOD, 400MHz): 6 7.55-7.50 (m, 2H), 7.48-7.46 (m, 1H), 7.41 (d, 1H),
7.21 (d, 1H), 7.08 (d, 1H), 6.92 (d, 1H), 6.76 (dd, 1H), 4.95 (s, 2H), 4.13 (s, 3H),
2.38-2.34 (m, 1H), 1.30-1.22 (m, 4H).

<Example 63> 3-((2-chloro-4-((cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-yDmethoxy)phenvlethynyl)-5-methylbenzoic acid; (I-63)

Step 1 : Preparation of methyl 3-((2-chloro-4-({cyclopropyl-3-(2.6- dichlorophenyl)

isoxazol-4-y)methoxy)phenvl)ethynyl)-5-methylbenzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.239mmol) was reacted with methyl
3-bromo-5-methylbenzoate(65.5mg, 0.287mmol), bis (triphenylphosphine)
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[1420]

[1421]

[1422]

[1423]

[1424]

[1425]

[1426]

[1427]

[1428]
[1429]

[1430]
[1431]

[1432]

[1433]
[1434]

palladium(II)dichloride(PdCl,(PPh;),, 21mg, 0.03mmol), copper(I)iodide(5.7mg,
0.03mmol) and triethylamine(0.2ml, 1.44mmol) to afford the intermediate compound
methyl 3-((2-chloro-4-((cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-methylbenzoate(87mg, 31%).

'H-NMR (CDCl;, 400MHz): 6 8.00 (s, 1H), 7.82 (s, 1H), 7.53 (s, 1H), 7.42-7.35 (m,
3H), 7.33-7.26 (m, 1H), 6.87 (d, 1H), 6.69 (dd, 1H), 4.82 (s, 2H), 3.92 (s, 3H), 2.40 (s,
3H), 2.22-2.11 (m, 1H), 1.32-1.29 (m, 2H), 1.21-1.15 (m, 2H).

Step 2 : Preparation of methyl 3-((2-chloro-4-({cyclopropyl-3-(2.6- dichlorophenyl)

isoxazol-4-yl)methoxy)phenvl)ethynyl)-5-methylbenzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(step1)(87mg, 0.153mmol) was reacted with lithium
hydroxide(64.3mg, 1.53mmol) to afford the title compound(28.8mg, 34%).

'H-NMR (DMSO, 400MHz): & 13.43 (br, 1H), 7.81 (d, 1H), 7.65-7.63 (m, 1H), 7.59
(br, 1H), 7.58-7.54 (m, 1H), 7.10 (d, 1H), 6.84 (dd, 1H), 4.99 (s, 2H), 2.39 (s, 3H),
1.21-1.11 (m, 5H).

<Example 64> 3-((2-chloro-4-((5-cvclopropvl-3-(2.6-dichlorophenvl)isoxazol -

4-vDmethoxv)phenvDethvnvl)-5-cvclopropvlbenzoic acid: (I-64

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yl)methoxy)phenylethynyl)-5-cyclopropylbenzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(77.3mg, 0.18mmol)was reacted with methyl
3-cyclopropyl-5-iodobenzoate(55.8mg, 0.18mmol), tetrakis(triphenyl
phosphine)palladium(0)(Pd(PPh,),, 23mg, 0.02mmol), copper(l) iodide(4mg,
0.02mmol) and N, N-diisopropylethylamine(38ul, 0.22mmol) to afford the intermediate
compound methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-cyclopropylbenzoate(45.9mg, 43%).

'H-NMR (CDCl;, 400MHz): 6 7.97 (t, 1H), 7.69 (t, 1H), 7.43-7.38 (m, 4H),
7.36-7.31 (m, 1H), 6.87 (d, 1H), 6.69 (dd, 1H), 4.80 (s, 2H), 3.92 (s, 3H), 2.24-2.12
(m, 1H), 1.98-1.90 (m, 1H), 1.33-1.28 (m, 2H), 1.20-1.14 (m, 2H), 1.05-0.99 (m, 2H),
0.79-0.73 (m, 2H).

Step 2 : Preparation of 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2.6-
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[1435]
[1436]

[1437]

[1438]

[1439]

[1440]
[1441]

[1442]
[1443]

[1444]

[1445]

[1446]

[1447]

[1448]

[1449]

[1450]
[1451]

dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-methoxybenzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(45.9mg, 0.077mmol) was reacted with
lithium hydroxide(32.5mg, 0.77mmol) to afford the title compound(22.8mg, 51%).

'H-NMR (DMSO, 400MHz): 6 7.77 (d, 1H), 7.66-7.60 (m, 3H), 7.59-7.52 (m, 2H),
7.44 (s, 1H), 7.08 (d, 1H), 6.83 (dd, 1H), 4.98 (s, 2H), 2.57-2.53 (m, 1H), 2.10-2.01
(m, 1H), 1.24-1.18 (m, 2H), 1.16-1.09 (m, 2H).

<Example 65> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-yvmethoxv)phenvlethynyl)-5-ethylbenzoic acid: (I-65)

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yDmethoxv)phenvlethynyl)-5-ethylbenzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(84.7mg, 0.2mmol) was reacted with methyl
3-ethyl-5-iodobenzoate(58.7mg, 0.2mmol), tetrakis(triphenylphosphine)
palladium(0)(Pd(PPh;)4, 23.1mg, 0.02mmol), copper(I) iodide(3.8mg, 0.02mmol) and
N, N-diisopropylethylamine(41.8ul, 0.24mmol) to afford the intermediate compound
methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-ethylbenzoate(78.2mg, 67%).

'H-NMR (CDCl;, 400MHz): 6 8.01 (t, 1H), 7.84 (t, 1H), 7.54 (t, 1H), 7.43-7.41 (m,
1H), 7.39 (d, 2H), 7.36-7.32 (m, 1H), 6.87 (d, 1H), 6.69 (dd, 1H), 4.81 (s, 2H), 3.92 (s,
3H), 2.69 (q, 2H), 2.19-2.11 (m, 1H), 1.32-1.22 (m, SH), 1.20-1.14 (m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-y)methoxy)phenyl)ethynyl)-5-ethylbenzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(78.2mg, 0.13mmol) was reacted with
lithium hydroxide(56.5mg, 1.3mmol) to afford the title compound(27mg, 37%).

'H-NMR (MeOD, 400MHz): 6 7.93 (d, 2H), 7.62-7.53 (m, 3H), 7.52-7.46 (m, 2H),
6.96 (d, 1H), 6.80 (dd, 1H), 4.99 (s, 2H), 2.75 (q, 2H), 2.44-2.34 (m, 1H), 1.30 (t, 3H),
1.27-1.21 (m, 4H).

<Example 66> 3-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichlorophenyl) isoxazol -
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[1452]
[1453]

[1454]
[1455]

[1456]

[1457]
[1458]

[1459]

[1460]

[1461]

[1462]

[1463]

[1464]
[1465]

[1466]
[1467]

4-yDmethoxy)phenvlethynyl)-5-isopropylbenzoic acid; (I-66)

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yDmethoxv)phenvl)ethynyl)-5-isopropylbenzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(64.2mg, 0.15mmol) was reacted with methyl
3-iodo-5-isopropylbenzoate(46.6mg, 0.15mmol), tetrakis(triphenylphosphine)
palladium(0)(Pd(PPhs),, 17.3mg, 0.02mmol), copper(l) iodide(2.9mg, 0.02mmol) and
N, N-diisopropylethylamine(31.3ul, 0.18mmol) to afford the intermediate compound
methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-isopropylbenzoate(76.3mg, 86%).

'H-NMR (CDCl;, 400MHz): 6 8.02 (t, 1H), 7.87 (t, 1H), 7.56 (t, 1H), 7.44-7.39 (m,
3H), 7.36-7.31 (m, 1H), 6.87 (d, 1H), 6.69 (dd, 1H), 4.82 (s, 2H), 3.92 (s, 3H),
3.00-2.91 (m, 1H), 2.20-2.12 (m, 1H), 1.32-1.29 (m, 2H), 1.28 (d, 6H), 1.21-1.14 (m,
2H).

Step 2 : Preparation of 3-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-v)methoxy)phenyl)ethynyl)-5-isopropylbenzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(76.3mg, 0.13mmol) was reacted with
lithium hydroxide(53.8 mg, 1.3mmol) to afford the title compound(37mg, 50%).

'H-NMR (DMSO, 400MHz): 6 7.84 (d, 2H), 7.65-7.61 (m, 2H), 7.53-7.59 (m, 2H),
7.09 (d, 1H), 6.84 (dd, 1H), 4.89 (s, 2H), 3.06-2.96 (m, 1H), 1.23 (d, 6H), 1.21-1.17
(m, 2H), 1.17-1.15 (m, 2H).

<Example 67> 3-((2-chloro-4-((cyclopropyl-3-(2.6-dichlorophenyl)isoxazol-
4-yDmethoxy)phenvl)ethynyl)-5-iodobenzoic acid; (I-67)

Step 1 : Preparation of 3-((2-chloro-4-((cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-ymethoxv)phenvlethynyl)-5-iodobenzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound methyl 3-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-iodobenzoate (Step 1 of
example 56)(87mg, 0.153mmol) was reacted with lithium hydroxide (66.7mg,
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1.59mmol)to afford the title compound(41mg, 39%).

'H-NMR (DMSO, 400MHz): & 13.50 (br, 1H), 8.22(t, 1H), 8.11(t, 1H), 7.98 (t, 1H),
7.65-7.61 (m, 3H), 7.59-7.53 (m, 1H), 7.10 (d, 1H), 6.85 (dd, 1H), 4.99 (s, 2H), 2.39
(s, 3H), 1.27-1.12 (m, 5H).

<Example 68> 3-((2.5-dichloro-4-((5-cyclopropyl-3-(2.6-dichlorophenvyl) isoxazol -

4-yv)methoxv)phenvlethynylbenzoic acid: (I-68)

Step 1 : Preparation of tert-butyl(2.5-dichloro-4-iodophenoxy)dimethylsilane

This compound was made using the procedure described for example 1(Step 1).
Thus, 2,5-dichloro-4-iodophenol(0.5g, 1.73mmol) was reacted with tert-buty
ldimethylsilylchloride(TBSCI, 0.39g, 2.60mmol), imidazole(0.23g, 3.46mmol) to
afford the intermediate compound tert-butyl(2,5-dichloro- 4-iodophenoxy)
dimethylsilane(0.61g, 88%).

'H-NMR (CDCl;, 400MHz): & 7.24 (s, 1H), 6.97 (s, 1H), 0.96 (s, 9H), 0.16 (s, 6H).

Step 2 : Preparation of tert-butyl(2.5-dichloro-4-((trimethylsilyl)ethynyl)
phanoxy)dimethylsilane

This compound was made using the procedure described for example 1(Step 2).
Thus, this intermediate compound(Step 1)(0.61g, 1.52mmol) was reacted with
bis(triphenylphosphine)palladium(II) dichloride((PdCl,(PPh;),, 106.68mg, 0.15mmol),
Copper(l) iodide(29mg, 1.22mmol), triethylamine(0.42ml, 3.04mmol) to afford the in-
termediate compoundtert-butyl(2,5-dichloro-4-((trimethylsilyl)
ethynyl)phanoxy)dimethylsilane(368.97mg, 65%).

'H-NMR (CDCl;, 400MHz): & 7.24 (s, 1H), 6.97 (s, 1H), 0.96 (s, 9H), 0.25 (s, 9H),
0.16 (s, 6H).

Step 3 : Preparation of 2.5-dichloro-4-((trimethylsilyl)ethynylphenol

This compound was made using the procedure described for example 1(Step 3).
Thus, this intermediate compound(Step 2)(368.97mg, 0.99mmol)was reacted with
Potassium fluoride(KF, 574mg, 9.9mmol) to afford the intermediate compound
2,5-dichloro-4-((trimethylsilyl)ethynylphenol(185mg, 45%) and used directly for the

next step without further purification.

Step 4 : Preparation ofS-cyclopropyl-4-((2.5-dichloro-4-ethynylphenoxy)
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methyD)-3-(2.6-duchlorophenyl)isoxazole
[1487]

[1488]  This compound was made using the procedure described for example 1(Step 4).
Thus, this intermediate compound(Step 3)(256.6mg, 0.99mmol) was reacted with
4-(bromomethyl)-5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazole(Intermediate
1)(343.6mg, 0.99mmol), potassium carbonate(205.2mg, 1.49mmol) to afford the in-
termediate compound 5-cyclopropyl-4-((2,5-dichloro-4-ethynylphenoxy)
methyl)-3-(2,6-duchlorophenyl)isoxazole(345.4mg, 77%).

[1489]  'H-NMR (CDClL, 400MHz): 6 7.41-7.30 (m, 3H), 6.83 (d, 1H), 6.66 (dd, 1H), 4.80
(s, 2H), 3.26 (s, 1H), 2.17-2.10 (m, 1H), 1.31-1.27 (m, 2H), 1.23-1.17 (m, 2H).

[1490]

[1491]  Step S : Preparation of methyl 3-((2.5-dichloro-4-((5-cyclopropyl-3-(2.6-

dichlorophenyl)isoxazol-4-yl)methoxy)phenvl)ethynylbenzoate

[1492]

[1493]  This compound was made using the procedure described for example 1(Step 5).
Thus, this intermediate compound(Step 4)(345.4mg, 0.762mmol) was reacted with
bis(triphenylphosphine)palladium(II) dichloride((PdCl,(PPh;),, 49mg, 0.07mmol),
Copper(l) iodide(7mg, 0.035mmol) and 1,8-Diazabicyclo[5.4.0]Jundec -7-ene(DBU,
0.16ml, 1.05mmol) to afford the intermediate compound methyl
3-((2,5-dichloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazole -
4-yl)methoxy)phenyl)ethynyl)benzoate(232.7mg, 52%).

[1494]  'H-NMR (DMSO, 400MHz): 6 11.33 (s, 1H), 8.06 (t, 1H), 8.02-7.98 (m, 1H),
7.83-7.79 (m, 1H), 7.77 (s, 1H), 7.61 (t, 1H), 7.12 (s, 1H), 3.89 (s, 3H).

[1495]

[1496]  Step 6 : Preparation of 3-((2.5-dichloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl)

isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoic acid

[1497]

[1498]  This compound was made using the procedure described for example 2(Step 6).
Thus, this intermediate compound(Step 5)(232.7mg, 0.40mmol) was reacted with
lithium hydroxide(167.8mg, 4mmol) to afford the title compound(133mg, 58%).

[1499]  'H-NMR (CDCl;, 400MHz): 6 8.04 (t, 1H), 7.97(d, 1H), 7.79-7.71 (m, 2H),
7.65-7.52 (m, 4H), 7.45 (s, 1H), 5.14 (s, 2H), 1.28-1.12 (m, 5H).

[1500]

[1501] <Example 69> 3-((2,3-dichloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -
4-yhmethoxy)phenyhethynylbenzoic acid: (I1-69

[1502]

[1503] Step 1 : Preparation of tert-butyl(2.3-dichloro-4-iodophenoxy)dimethylsilane
[1504]
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[1520]

This compound was made using the procedure described for example 1(Step 1).
Thus, 2,3-dichloro-4-iodophenol(0.5g, 1.73mmol) was reacted with tert-
butyldimethylsilylchloride(TBSCI, 0.39g, 2.60mmol), imidazole(0.23g, 3.46mmol) to
afford the intermediate compound tert-butyl(2,3-dichloro-4-
iodophenoxy)dimethylsilane(0.61g, 88%).

'H-NMR (CDCl;, 400MHz): 6 7.42 (m, 1H), 6.42 (m, 1H), 0.96 (s, 9H), 0.16 (s, 6H).

Step 2 : Preparation of tert-butyl(2.3-dichloro-4-((trimethylsilyl)ethynyl)

phanoxy)dimethylsilane

This compound was made using the procedure described for example 1(Step 2).
Thus, this intermediate compound(Step 1)(0.61g, 1.52mmol) was reacted with
bis(triphenylphosphine)palladium(II) dichloride((PdCl,(PPh;),, 106.68mg, 0.15mmol),
Copper(l) iodide(29mg, 1.22mmol), triethylamine(0.42ml, 3.04mmol) to afford the in-
termediate compound tert-butyl(2,3-dichloro-4-((trimethylsilyl)
ethynyl)phanoxy)dimethylsilane(368.97mg, 65%).

'H-NMR (CDCl;, 400MHz): 6 7.42 (m, 1H), 6.42 (m, 1H), 0.96 (s, 9H), 0.25 (s, 9H),
0.16 (s, 6H).

Step 3 : Preparation of 2.3-dichloro-4-((trimethylsilyl)ethynylphenol

This compound was made using the procedure described for example 1(Step 3).
Thus, this intermediate compound(Step 2)(368.97mg, 0.99mmol)was reacted with
Potassium fluoride(KF, 574mg, 9.9mmol) to afford the intermediate compound
2,3-dichloro-4-((trimethylsilyl)ethynylphenol(185mg, 45%) and used directly for the

next step without further purification.

Step 4 : Preparation of 5-cyclopropyl-4-((2.3-dichloro-4-ethynylphenoxy)

methy])-3-(2.6-duchlorophenyl)isoxazole

This compound was made using the procedure described for example 1(Step 4).
Thus, this intermediate compound(Step 3)(256.6mg, 0.99mmol) was reacted with
4-(bromomethyl)-5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazole(Intermediate
1)(343.6mg, 0.99mmol) and potassium carbonate(205.2mg, 1.49mmol) to afford the
intermediate compound 5-cyclopropyl-4-((2,3-dichloro-4-ethynylphenoxy)
methyl)-3-(2,6-duchlorophenyl)isoxazole(345.4mg, 77%).

'H-NMR (CDCl;, 400MHz): 6 7.41-7.30 (m, 3H), 6.83 (d, 1H), 6.66 (dd, 1H), 4.80
(s, 2H), 3.26 (s, 1H), 2.17-2.10 (m, 1H), 1.31-1.27 (m, 2H), 1.23-1.17 (m, 2H).
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[1521]
[1522]  Step 5 : Preparation of methyl 3-((2.3-dichloro-4-((5-cyclopropyl-3-

(2.6-dichlorophenylisoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate

[1523]

[1524]  This compound was made using the procedure described for example 1(Step 5).
Thus, this intermediate compound(Step 4)(345.4mg, 0.762mmol) was reacted with
bis(triphenylphosphine)palladium(II) dichloride((PdCl,(PPh;),, 49mg, 0.07mmol),
Copper(l) iodide(7mg, 0.035mmol) and 1,8-Diazabicyclo[5.4.0]Jundec -7-ene(DBU,
0.16ml, 1.05mmol) to afford the intermediate compound methyl
3-((2,3-dichloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
methoxy)phenyl)ethynyl)benzoate (232.7mg, 52%).

[1525] 'H-NMR (DMSO, 400MHz): 6 8.06 (t, 1H), 8.03-7.78 (m, 2H), 7.96-7.53 (m, 5H),
7.27 (d, 1H), 5.15 (s, 2H), 3.89 (s, 3H), 1.28-1.13 (m, SH).

[1526]

[1527] Step 6 : Preparation of 3-((2.3-dichloro-4-((5-cvclopropyl-3-(2.6- dichlorophenyl)

isoxazol-4-vl)methoxy)phenyl)ethynylbenzoic acid
[1528]

[1529]  This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 5)(232.7mg, 0.40mmol) was reacted with
lithium hydroxide(167.8mg, 4mmol) to afford the title compound(133mg, 58%).

[1530] 'H-NMR (DMSO, 400MHz): 6 8.05 (t, 1H), 7.99 (d, 1H), 7.79 (d, 1H), 7.67-7.53 (m,
SH), 7.26 (d, 1H), 5.14 (s, 2H), 1.12-1.26 (m, SH).

[1531]

[1532] <Example 70> 3-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichlorophenyl) isoxazole-4-vl
Jmethoxy)-6-fluorophenylethynyl)benzoic acid (I-70)

[1533]

[1534] Step 1 : Preparation of tert-butyl(3-chloro-5-fluoro-4-iodophenoxy)dimethyl silane
[1535]

[1536]  This compound was made using the procedure described for example 1(Step 1).

Thus, 3-chloro-5-fluoro-4-iodophenol(0.5g, 1.84mmol) was reacted with tert-
butyldimethylsilyl chloride(TBSCI, 0.39g, 2.60mmol), imidazole(0.23g, 3.46mmol) to
afford the intermediate compound tert-butyl(3-chloro-5- fluoro-
4-iodophenoxy)dimethylsilane(0.54g, 76%).

[1537]  'H-NMR (CDCl,;, 400MHz): 6 7.69 (d, 1H), 6.97 (d, 1H), 0.96 (s, 9H), 0.16 (s, 6H).

[1538]

[1539] Step 2 : Preparation of tert-butyl(3-chloro-3-fluoro-4-iodophenoxy-

((trimethylsilyDethynylphenoxy))dimethylsilane
[1540]  This compound was made using the procedure described for example 1(Step 2).
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[1541]

[1542
[1543
[1544
[1545

—t e e

[1546]
[1547]

[1548]
[1549]

[1550]

[1551]
[1552]

[1553]
[1554]

[1555]

Thus, this intermediate compound(Step 1)(0.54g, 1.40mmol)was reacted with
bis(triphenylphosphine)palladium(II)dichloride((PdCl,(PPh;),, 106.68mg, 0.14 mmol),
copper(I) iodide (29mg, 0.14mmol) and triethylamine(0.42ml, 3.04mmol) to afford the
intermediate compound tert-butyl(3-chloro-5-fluoro-4-
((trimethylsilyDethylnyl)phenoxy)dimethylsilane(239.91mg, 48%).

'H-NMR (CDCl;, 400MHz): 6 7.69 (d, 1H), 6.97 (d, 1H), 0.96 (s, 9H), 0.25 (s, 9H),
0.16 (s, 6H).

Step 3 : Preparation of 3-chloro-5-fluoro-4-((trimethylsilyl)ethylnyl)phenol

This compound was made using the procedure described for example 1(Step 3).
Thus, this intermediate compound(Step 2)(239.91mg, 0.67mmol) was reacted with
Potassium fluoride(390mg, 6.7mmol) to afford the intermediate compound

3-chloro-5-fluoro-4-((trimethylsilyl)ethylnyl)phenol without further purification.

Step 4 : Preparation of 4-((3-chloro-4-ethynyl-5-fluorophenoxy)methyl)-5- cy-
clopropyl-3-(2.6-dichlorophenyl)isoxazole

This compound was made using the procedure described for example 1(Step 4).
Thus, this intermediate compound(Step 3)(162.6mg, 0.67mmol) was reacted with
4-(bromomethyl)-5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazole(Intermediate
1)(232.5mg, 0.67mmol), potassium carbonate(138.90mg, 1.01mmol) to afford the in-
termediate compound 4-((3-chloro-4-ethynyl-5-fluorophenoxy)methyl)-5- cy-
clopropyl-3-(2,6-dichlorophenyl)isoxazole(210.7mg, 72%).

'H-NMR (CDCl;, 400MHz): 6 7.41-7.30 (m, 3H), 6.83 (d, 1H), 6.66 (dd, 1H), 4.80
(s, 2H), 3.26 (s, 1H), 2.17-2.10 (m, 1H), 1.31-1.27 (m, 2H), 1.23-1.17 (m, 2H).

Step 5 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazole-4-vDmethoxy)-6-fluorophenylethynyl)benzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, this intermediate compound(Step 4)(210.7mg, 0.48mmol) was reacted with
bis(triphenylphosphine)palladium(II) dichloride((PdCl,(PPh;),, 35mg, 0.05mmol),
copper(I) iodide(9.5mg, 0.05mmol), 1,8-Diazabicyclo(5.4.0)undec-7-ene(DBU,
0.36ml, 2.4mmol) to afford the intermediate compound methyl
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazole-4-yl)methoxy)-6-fluor
ophenyl)ethynyl)benzoate(131.5mg, 48%).

'H-NMR (CDCl;, 400MHz): 6 8.21 (t, 1H), 8.02-7.99 (m, 1H), 7.73-7.71 (m, 1H),
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7.45-7.32 (m, 4H), 6.71 (d, 1H), 6.50 (dd, 1H), 4.81 (s, 2H), 3.93 (s, 3H), 2.16-2.12
(m, 1H), 1.32-1.27 (m, 2H), 1.21-1.16 (m, 2H).

[1556]

[1557]  Step 6 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl)

isoxazole-4-v)methoxy)-6-fluorophenylethynyl)benzoic acid

[1558]

[1559]  This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 5)(131.5mg, 0.23mmol) was reacted with
lithium hyroxide(96.5mg, 2.3mmol) to afford the title compound(79.4mg, 62%).

[1560] 'H-NMR (CDClL;, 400MHz): 6 8.29 (s, 1H), 8.09 (d, 1H), 7.79 (d, 1H), 7.50-7.33 (m,
4H), 6.71 (d, 1H), 6.51 (dd, 1H), 4.82 (s, 2H), 2.17-2.11 (m, 1H), 1.33-1.28 (m, 2H),
1.21-1.16 (m, 2H).

[1561]

[1562] <Example 71> 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichloro phenyl
isoxazol-4-yDmethoxy)phenylethynyl)-2-methylbenzoic acid: (I-71

[1563]

[1564] Step 1 : Preparation of methyl S-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichloro

phenylisoxazol-4-v)methoxy)phenylethynyl)-2-methyl-3-nitrobenzoate
[1565]

[1566]  This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Exaple 5)(100mg, 0.239mmol) was reacted with methyl
5-bromo-2-methyl-3-nitrobenzoate(70.1mg, 0.287mmol), bis(triphenyl
phosphine)palladium(II) dichloride((PdCl,(PPh;),, 21mg, 0.03mmol), copper(I)
iodide(5.7mg, 0.03mmol) and triethylamine(0.2ml, 1.44mmol) to afford the in-
termediate compound methyl 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-methyl-3-nitrobenzoate(105.2mg,
72%).

[1567] 'H-NMR (CDCl;, 400MHz): 6 8.11-8.10 (d, 1H), 7.96 (d, 1H), 7.42-7.39 (m, 3H),
7.35-7.31 (m, 1H), 6.88-6.87 (d, 1H), 6.71-6.69 (dd, 1H), 4.83 (s, 2H), 3.95 (s, 3H),
2.63 (s, 3H), 2.17-2.13 (m, 1H), 1.32-1.28 (m, 2H), 1.26-1.15 (m, 2H).

[1568]

[1569] Step 2 : Preparation of methyl 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-

(2.6-dichlorophenvl)isoxazol-4-vlmethoxvy)phenyDethynvl)-2-methylbenzoate

[1570]

[1571]  This compound was made using the procedure described for example 8(Step 2).
Thus, the intermediate compound(Step 1)(105.2mg, 0.172mmol) was reacted with
tin(II) chloride dihydrate(388mg, 1.72mmol) to afford the intermediate compound
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[1572]

[1573]

[1574]

[1575]

[1576]

[1577]

[1578]

[1579]

[1580]
[1581]

[1582]
[1583]

[1584]

[1585]
[1586]

methyl 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-methylbenzoate (62mg, 62%).

'H-NMR (CDCl;, 400MHz): 6 7.42-7.31 (m, SH), 6.97 (d, 1H), 6.86 (d, 1H), 6.68
(dd, 1H), 4.81 (s, 2H), 3.89 (s, 3H), 3.76 (s, 2H), 2.35 (s, 3H), 2.17-2.13 (m, 1H),
1.32-1.28 (m, 2H), 1.19-1.15 (m, 2H).

Step 3 : Preparation of 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2.6-

dichlorophenylisoxazol-4-yl)methoxy)phenylethynyl)-2-methylbenzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 2)(62mg, 0.106mmol) was reacted with lithium
hydroxide(44mg, 1.06mmol) to afford the title compound (53mg, 88%).

'H-NMR (DMSO, 400MHz): & 7.64-7.62 (m, 2H), 7.57-7.48 (m, 2H), 7.06 (dd, 2H),
6.92 (d, 1H), 6.82 (dd, 1H), 5.28 (s, 2H), 4.97 (s, 2H), 2.47 (m, 1H), 2.21 (s, 3H),
1.21-1.19 (m, 2H), 1.14-1.13 (m, 2H).

<Example 72> 3-((2-chloro-4-((cvclopropyl-3-(2.6-dichlorophenvl)isoxazol-
4-vDmethoxv)phenvDethyvnv])-5-(3-ethvlureido) benzoic acid: (I-72

Step 1 : Preparation of methyl 3-((2-chloro-4-((cyclopropyl-3-(2.6- dichlorophenyl
isoxazol-4-yhmethoxy)phenylethynyD)-5-(3-ethylureido) benzoate

The intermediate compound methyl 3-amino-5-((2-chloro-4-((cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate(Step 2 of
example 8)(150mg, 0.264mmol) was dissolved in dichlromethane(3ml) and
ethylisocyanite(31ul, 0.396mmol) was added. The reaction was stirred at room tem-
perature for 1day. The reaction mixture was extracted with ethyl acetate and washed
with water. The combined organic phase was dried over MgSO,, filtered, concentrated
and purified by column chromatography on silica to afford the intermediate compound
methyl 3-((2-chloro-4-((cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-(3-ethylureido)
benzoate(117mg, 69%).

'H-NMR (CDCl;, 400MHz): & 7.95 (t, 1H), 7.86 (t, 1H), 7.79 (t, 1H), 7.44-7.38 (m,
2H), 7.36-7.30 (m, 2H), 6.85 (d, 1H), 6.67 (dd, 1H), 5.41 (s, 2H), 4.82 (s, 2H), 3.89 (s,
3H), 3.74 (q, 1H), 2.19-2.10 (m, 1 H), 1.24-1.20 (m, 3H), 1.15-1.11 (m, 4H).

Step 2 : Preparation of 3-((2-chloro-4-((cyclopropyl-3-(2.6-dichloro phenyllisoxazol -

4-vDmethoxv)phenvDethvnvl)-5-(3-ethvlureido) benzoic acid
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[1587]
[1588]

[1589]

[1590]

[1591]

[1592]
[1593]

[1594]
[1595]

[1596]

[1597]
[1598]

[1599]
[1600]

[1601]

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 1)(105mg, 0.165mmol) was reacted with
lithium hydroxide(58mg, 1.65mmol) to afford the title compound(20.6mg, 20%).

'H-NMR (DMSO, 400MHz): 6 13.12 (br, 1H), 8.82 (s, 1H), 7.93 (s, 1H), 7.88 (s,
1H), 7.64-7.62 (m, 2H), 7.57-7.55 (m, 2H), 7.09 (d, 1H), 6.84 (dd, 1H), 4.99 (s, 2H),
3.11 (s, 2H), 1.24-1.15 (m, 5SH), 1.07-1.04 (q, 3H).

<Example 73> 3-acetamido-5-((2-chloro-4-((cyclopropyl-3-(2.6-dichloro phenyl
isoxazol-4-y)methoxy)phenvl)ethynyl)benzoic acid: (I-73)

Step 1 : Preparation of methyl 3-acetamido-5-((2-chloro-4-((cyclopropyl-3-

(2.6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate

The intermediate compound methyl 3-amino-5-((2-chloro-4-((cyclopropyl-
3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate(Step 2 of
example 8)(100mg, 0.176mmol) was dissolved in N,N-dimethylform amide(1.7ml) and
acetylchloride(26ul, 0.264mmol) and triethylamine(55ul, 0.264mmol) were added. The
reaction was stirred at room temperature for 1day. The reaction mixture was extracted
with ethyl acetate and washed with water. The combined organic phase was dried over
MgSO,, filtered, concentrated and purified by column chromatography on silica to
afford the intermediate compound methyl
3-acetamido-5-((2-chloro-4-((cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate(44mg, 41%).

'H-NMR (CDCl;, 400MHz): 6 8.23 (t, 1H), 7.91 (dd, 1H), 7.50-7.40 (m, 2H),
7.38-7.32(m, 2H), 6.88 (d, 1H), 6.69 (dd, 1H), 4.82 (s, 2H), 4.27 (q, 1H), 4.26 (q, 2H),
3.94 (s, 3H), 2.31 (s, 3H), 2.19-2.12 (m, 1 H), 1.33-1.24 (m, 2H), 1.23-1.14 (m, 2H).

Step 2 : Preparation of 3-acetamido-5-((2-chloro-4-((cyclopropyl-3- (2.6-

dichlorophenvlisoxazol-4-vl)methoxy)phenvlethynyl)benzoic acid

The intermediate compound(Step 1) was dissolved in 1,4-dioxane(1.0ml)/ water and
lithium hydroxide(58mg, 0.716mmol) was added. The reaction was stirred at room
temperature for 18 hours. The pH of reaction mixture was adjusted 4 to 5 with 1IN
solution of hydrochloric acid and the reaction mixture was extracted with ethyl acetate
and washed with water. The combined organic phase was dried over MgSO.,, filtered,
concentrated to afford the title compound(18.0mg, 42%).

'H-NMR (DMSO, 400MHz): 6 13.45 (br, 1H), 10.25 (br, 1H), 8.15 (s, 1H), 8.04 (s,
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[1602]
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[1604]
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[1607]

[1608]

[1609]

[1610]

[1611]
[1612]

[1613]

[1614]

[1615]

[1616]
[1617]

1H), 7.68 (s, 1H), 7.64-7.20 (m, 2H), 7.58-7.54 (m, 2H), 7.09 (d, 1H), 6.84 (dd, 1H),
4.99 (s, 2H), 2.07(s, 3H), 1.21-1.14 (m, SH).

<Example 74> 3-((2-chloro-4-({(cyclopropyl-3-(2.6-dichlorophenyl)isoxazol-

4-vDmethoxy)phenvDethynyl)-5-((ethoxvcarbonyl)amino)benzoic acid: (I-74

Step 1 : Preparation of 3-((2-chloro-4-((cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-yvDmethoxy)phenyDethynyl)-5-({(ethoxycarbonyl)amino)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, methyl 3-((2-chloro-4-((cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-
yDmethoxy)phenyl)ethynyl)-5-((ethoxycarbonyl)amino)benzoate(Example 8)(55.1mg,
0.086mmol) was reacted with lithium hydroxide(36.1mg, 0.86mmol) to afford the title
compound(45.2mg, 84%).

'H-NMR (DMSO, 400MHz): & 13.55 (br, 1H), 9.98 (s, 1H), 8.09 (s, 1H), 7.87 (s,
1H), 7.64-7.62 (m, 3H), 7.58-7.54 (m, 1H), 7.09 (d, 1H), 6.69 (dd, 1H), 4.82 (s, 2H),
4.16 (q, 2H), 1.25(t, 3H), 1.21-1.14 (m, SH).

<Example 75> 3-((2-chloro-4-((cvclopropvl-3-(2.6-dichlorophenvl)isoxazol -

4-vDmethoxv)phenvDethvnvl)-5-({(ethoxvcarbonvl)(methyvamino)benzoic acid: (I-75

Step 1 : Preparation of methyl 3-((2-chloro-4-({cyclopropyl-3-(2.6- dichlorophenyl)

isoxazol-4-yl)methoxv)phenylethynvl)-5-((ethoxycarbonyl)amino)benzoate

This compound was made using the procedure described for example 10(Step 1).
Thus, methyl 3-((2-chloro-4-((cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-((ethoxycarbonyl)amino)benzoate(Example 8)
(50mg, 0.078mmol) was reacted with sodium hydride(5.6mg, 0.234mmol) and
iodomethane(6ul, 0.093mmol) to afford the intermediate compound methyl
3-((2-chloro-4-((cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)eth
ynyl)-5-((ethoxycarbonyl)(methyl)amino)benzoate(35mg, 69%).

'H-NMR (CDCl;, 400MHz): 6 8.02 (t, 1H), 7.88 (s, 1H), 7.62 (s, 1H), 7.42-7.38 (m,
1H), 7.35-7.31 (m, 1H), 6.87 (d, 1H), 6.70 (dd, 1H), 4.82 (s, 2H), 4.22 (q, 2H), 3.93 (s,
3H), 3.32(s, 3H), 2.17-2.13 (m, 1 H), 1.34(t, 3H), 1.32-1.24 (m, 2H), 1.23-1.14 (m,
2H).

Step 2 : Preparation of 3-((2-chloro-4-((cyclopropyl-3-(2.6-dichloro phenyllisoxazol -

4-vDmethoxv)phenvDethyvnv])-5-((ethoxvcarbonylamino)benzoic acid
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[1618]
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[1620]

[1621]
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[1625]
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[1627]

[1628]
[1629]
[1630]
[1631]

[1632]

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate(Step 1)(20mg, 0.03 Immol) was reacted with lithium
hydroxide(12.8mg, 0.31mmol) to afford the title compound(18mg, 94%).

'H-NMR (DMSO, 400MHz): & 13.38 (br, 1H), 7.88 (t, 1H), 7.83 (t, 1H), 7.72 (t, 1H),
7.64-7.62(m, 2H), 7.57-7.53 (m, 2H), 7.10 (d, 1H), 6.85 (dd, 1H), 4.98 (s, 2H), 4.13 (q,
2H), 3.27 (s, 3H), 1.23-1.11 (m, 8H).

<Example 76> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -

4-vDmethoxy)phenvDethynyl)-5-({cyclopropoxycarbonylamino)benzoic acid: (I-76

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichloro
phenylisoxazol-4-yl)methoxy)phenyl)ethynyl)-5-((cyclopropoxycarbonyl)amino)benz

oate

Diisopropylamine(0.3ml, 1.8mmol)was added to a solution of cyclopropanol (0.1ml,
1.8mmol) and triphosgene(267mg, 0.9mmol) in dichloromethane which was cooled to
0°C and stirred for 1 hour at room temperature.
3-Amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy
)phenyl)ethynyl)benzoate(Step 2 of example 8)(100mg, 0.18mmol) and diisopropy-
lethylamine(0.12ml, 0.54mmol) was added to the reaction mixture and stirred for 3
hours at room temperature. Water was added to the reaction mixture and the product
was extracted into dichloromethane. The combined organic layers were dried over
MgSO,, filtered, evaporated in vacuum and purified using silica chromatography to
afford the intermediate compound
methyl3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)p
henyl)ethynyl)-5-((cyclopropoxycarbonyl)amino)benzoate(35mg, 30%).

'H-NMR (CDCl;, 400MHz): 6 7.96 (m, 1H), 7.84 (m, 2H), 6.86 (d, 1H), 6.69 (dd,
1H), 7.42-7.31 (m, 4H), 6.86 (d, 1H), 6.72 (dd, 1H), 5.64 (s, 2H), 4.82 (s, 2H), 3.92 (s,
3H), 2.16 (m, 1H), 1.31-1.14 (m, 4H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-yl)methoxy)phenylethynyl)-5-((cyclopropoxycarbonyl)amino)benzoic acid

This compound was made using the procedure described for examplel(Step 6). Thus,
this intermediate compound(Step 1)(30mg, 0.046mmol) was reacted with lithium
hydroxide(19mg, 0.46mmol)to afford the title compound(9mg, 31%).

'H-NMR (DMSO, 400MHz): 6 9.92 (s, 1H), 8.02 (s, 1H), 7.79 (s, 1H), 7.65-7.63 (m,
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[1646]

[1647]
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3H), 7.59-7.54 (m, 2H), 7.10 (m, 1H), 6.85-6.82 (m, 1H), 5.02 (s, 2H), 4.09(m, 1H),
1.23-1.14 (m, 6H), 0.72-0.70 (m, 4H).

<Example 77> 3-((tert-butoxycarbonyl)amino)-5-((2-chloro-4-((5-cyclopropyl -

3-(2.6-dichlorophenyl)isoxazol-4-v)methoxy)phenyDethvnyDbenzoic acid: (I-77)

Step 1 : Preparation of 3-((tert-butoxycarbonyl)amino)-5-((2-chloro-4-((5- cy-

clopropyl-3-(2.6-dichlorophenyl)isoxazol-4-vl)methoxy)phenylethynyl)benzoic acid

This compound was made using the procedure described for example 1(Step 5).
Thus, methyl 3-((tert-butoxycarbonyl)amino)-5-((2-chloro-4-((5-cyclopropyl -
3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate(Example
9)(300mg, 0.449mmol) was reacted with lithium hydroxide(188mg, 4.49mmol) to
afford the title compound(227mg, 77%).

'H-NMR (DMSO, 400MHz): 6 13.27 (br, 1H), 8.10(t, 1H), 7.84 (t, 1H), 7.64-7.60
(m, 3H), 7.57-7.56 (m, 2H), 7.09 (d, 1H), 6.84 (dd, 1H), 4.99 (s, 2H), 1.49 (s, 9H),
1.19-1.14 (m, 5H).

<Example 78> 3-((tert-butoxycarbonyl)(methyhamino)-5-((2-chloro-4-((cvclo
propyl-3-(2.6-dichlorophenyl)isoxazol-4-y)methoxy)phenylethynyl)benzoic acid:
(1-78)

Step 1 : Preparation of methyl 3-((tert-butoxycarbonyl)(methyl)amino)-35- ((2-chloro -

4-((cyclopropyl-3-(2.6-dichlorophenyl)isoxazol-4-vDmethoxy)phenyDethynyl)benzoat

e

This compound was made using the procedure described for example 10(Step 1).
Thus, methyl 3-((2-chloro-4-((cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-((ethoxycarbonyl)(methyl)amino)benzoate(example
9)(220mg, 0.329mmol) was reacted with sodium hydride(24mg, 0.988mmol) and
iodomethane(87ul, 1.31mmol) to afford the intermediate compound methyl
3-((tert-butoxycarbonyl)(methyl)amino)-5-((2-chloro-4-((cyclopropyl-3-(2,6-dichlorop
henyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate(102mg, 45%).

'H-NMR (CDCl;, 400MHz): 6 7.98 (t, 1H), 7.88 (t, 1H), 7.60 (s, 1H), 7.42-7.39 (m,
3H), 7.35-7.31 (m, 1H), 6.87 (d, 1H), 6.70 (dd, 1H), 4.82 (s, 2H), 3.93 (s, 3H), 3.29 (s,
3H), 2.17 (m, 1H), 1.46(s, 9H), 1.32 1.24 (m, 2H), 1.19-1.15 (m, 2H).

Step 2 : Preparation of 3-((tert-butoxycarbonyl(methyl)amino)-35-((2-chloro- 4-(( cy-
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clopropyl-3-(2.6-dichlorophenyl)isoxazol-4-yl)methoxy)phenylethynyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 1)(100mg, 0.146mmol) was reacted with
lithium hydroxide(61.5mg, 1.46mmol) to afford the title compound(28.3mg, 29%).

'H-NMR (DMSO, 400MHz): 6 13.37 (br, 1H), 7.88(t, 1H), 7.79 (t, 1H), 7.67(s, 1H),
7.64-7.62 (m, 2H), 7.57-7.53 (m, 2H), 7.10 (d, 1H), 6.85 (dd, 1H), 4.98 (s, 2H), 3.27
(s, 3H), 1.40 (s, 9H), 1.21-1.11 (m, 5SH).

<Example 79> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -

4-vDmethoxy)phenvDethynyD-5-(({(cvclopropylmethoxy)carbonyvl)amino)benzoic acid:

{d1-79)

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

isoxazol-4-vlimethoxv)phenvDethvnyD)-5-(((cvclopropvlmethoxy)carbonvlamino)be

nzoate

This compound was made using the procedure described for example 76(Step 1).
Thus, 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)benzoate(Step 2 of example8)(100mg, 0.18mmol), diiso-
propylamine(0.3ml, 1.6mmol), triphosgene(53mg, 0.18mmol), cyclo-
propanemethanol(0.03ml, 0.35mmol) and N, N-diisopropylethyl amine(0.12ml,
0.54mmol) to afford the intermediate compound methyl
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)e
thynyl)-5-((cyclopropylmethoxy)amino)benzoate(38mg, 32%).

'H-NMR (CDCl;, 400MHz): 6 7.93 (m, 1H), 7.89 (m, 2H), 7.43-7.32 (m, 4H), 6.87
(d, 1H), 6.72 (dd, 1H), 4.82 (s, 2H), 4.03 (s, 1H), 4.01 (m, 1H), 3.93 (s, 3H), 2.16 (m,
1H), 1.56-1.16 (mm, 4H), 0.62 (m, 2H), 0.34 (m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichloro phenyl)

isoxazol-4-yl)methoxy)phenylethynyl)-5-(((cyclopropylimethoxy)carbonyl)amino)ben

zoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(30mg, 0.045mmol) was reacted with lithium
hydroxide(19mg, 0.46mmol) to afford the title compound(15mg, 52%).

'H-NMR (DMSO, 400MHz): 6 9.92 (s, 1H), 7.97 (s, 1H), 7.74 (s, 1H), 7.54 (m, 3H),
7.46 (m, 2H), 6.99 (m, 1H), 6.72 (dd, 1H), 4.88 (s, 2H), 3.84 (d, 2H), 1.84 (d, 2H),
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[1664]
[1665]

[1666]
[1667]

[1668]
[1669]

[1670]

[1671]
[1672]

[1673]
[1674]

[1675]

[1676]
[1677]

[1678]
[1679]

1.13-1.04 (m, 4H), 0.46 (m, 2H), 0.22 (m, 2H).

<Example 80> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenvl)isoxazol -

4-vDmethoxvy)phenvDethynyl)-5-(((2-cvclopropylethoxy)carbonyvl)amino)benzoic acid:

(1-80)

Step 1 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichloro

phenyl)isoxazol-4-vl)methoxy)phenylethynvl)-5-(((2-cyclopropylethoxy)carbonyl)am

ino)benzoate

This compound was made using the procedure described for example 76(Step 1).
Thus, 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)benzoate(Step 2 of example 8)(150mg, 0.264mmol),
1,1'-carbonyldiimidazole(47mg, 0.29mmol) and cyclopropylethyl alcohol(43mg,
0.5mmol) to afford the intermediate compound methyl
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)
phenyl)ethynyl)-5-(((2-cyclopropylethoxy)carbonyl)amino)benzoate(30mg, 17%)).

'H-NMR (CDCl;, 400MHz): 6 7.92 (s, 1H), 7.89 (s, 2H), 7.44-7.32 (m, 4H), 6.87 (m,
1H), 6.70 (m, 1H), 4.82 (s, 2H), 4.27 (m, 2H), 3.92 (s, 3H), 2.17 (m, 1H), 1.60 (m,
2H), 1.33-1.16 (mm, 4H), 0.76 (m, 1H), 0.49 (m, 2H), 0.11 (m, 2H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxv)phenylethynyl)-5-(((2-cyclopropylethoxyv)carbonyl)amino)ben

zoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(30mg, 0.044mmol) was reacted with lithium
hydroxide(50mg, 1.2mmol) to afford the title compound(153g, 44%).

'H-NMR (DMSO, 400MHz): 6 9.84 (s, 1H), 7.96 (s, 1H), 7.75 (s, 1H), 7.52 (m, 3H),
7.45 (d, 2H), 6.98 (d, 1H), 6.72 (dd, 1H), 5.64 (s, 2H), 4.87 (s, 2H), 4.06(m, 2H), 1.43
(m, 2H), 0.74-0.65 (m, 4H), 0.30 (m, 2H), 0.01 (m, 2H).

<Example 81> 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-vDmethoxy)phenvDethyny])-5-(((2-hydroxvethoxy)carbonvl)amino)benzoic acid:

d-81)

Step 1 : Preparation of 3-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-vDmethoxv)phenvDethvnvl)-5-(((2-hvdroxvethoxv)carbonvl)amino)benzoat
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[1680]
[1681]

[1682]

[1683]
[1684]

[1685]
[1686]

[1687]

[1688]
[1689]

[1690]
[1691]

[1692]
[1693]

[@]

This compound was made using the procedure described for example 78(Step 1).
Thus, 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)benzoate(Step 2 of example 8)(70mg, 0.123mmol),
1,1'-carbonyldiimidazole(22mg, 0.136mmol) and ethylene glycol (13.6ul, 0.24mmol)
to afford the intermediate compound methyl
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)e
thynyl)-5-(((2-hydroxyethoxy)carbonyl)amino)benzoate(20mg, 25%)).

'H-NMR (CDCl;, 400MHz): 6 7.94 (m, 1H), 7.90 (m, 1H), 7.42-7.32 (m, 4H), 7.00
(s, 1H), 6.87 (d, 1H), 6.69 (dd, 1H), 4.82 (s, 2H), 4.53 (m, 3H), 4.35 (m, 1H), 3.92 (s,
3H), 2.17 (m, 1H), 1.32-1.16 (m, 4H).

Step 2 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-vDmethoxv)phenvDethvnvl)-5-(((2-hvdroxvethoxv)carbonvl)amino)benzoic

acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(20mg, 0.03mmol) was reacted with lithium
hydroxide(50mg, 1.2mmol) to afford the title compound(11mg, 57%).

'H-NMR (DMSO, 400MHz): 6 9.93 (s, 1H), 8.03 (s, 1H), 7.78 (s, 1H), 7.64 (m, 3H),
7.54 (m, 2H), 7.09 (d, 1H), 6.83 (dd, 1H), 4.98 (s, 2H), 4.12 (t, 2H), 3.63 (m, 2H),
1.23-1.14 (m, 5H).

<Example 82> 3-(((azetidin-3-yloxy)carbonyl)amino)-5-((2-chloro-4-((5- cy-

clopropyl-3-(2.6-dichlorophenvl)isoxazol-4-yl)methoxy)phenvl)ethynyl)benzoic acid:

(1-82)

Step 1 : Preparation of tert-butyl-3-(((3-((2-chloro-4-((5-cyclopropyl-3-(2.6-
dichlorophenyl)isoxazol-4-vl)methoxy)phenyl-ethynyl)-5-(methoxvcarbonyl)phenyl)ca

rbamoyvloxy)azetidine- 1 -carboxylate

This compound was made using the procedure described for example 78(Step 1).
Thus, 3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl) isoxazol-
4-yl)methoxy)phenyl)ethynyl)benzoate(Step 2 of example 8)(170mg, 0.30mmol), tert-
butyl 3-hydroxyazetidine -1-carboxylate(120mg, 0.69mmol),
N,N-diisopropylethylamine(0.19ml, 1.04mmol) and triphosgene(72mg, 0.24mmol) to
afford the intermediate compound tert-butyl-3-(((3-((2-chloro-4-((5- cyclopropyl-
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[1694]

[1695]

[1696]

[1697]

[1698]

[1699]

[1700]

[1701]

[1702]
[1703]

[1704]
[1705]

[1706]

[1707]
[1708]

3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl-ethynyl)-5-(methoxycarbonyl)ph
enyl)carbamoyl)oxy)azetidine-1-carboxylate(80mg, 35%).

'H-NMR (CDCl;, 400MHz): & 7.94 (m, 2H), 7.86 (s, 1H), 7.43-7.32 (m, 3H), 6.94 (s,
1H), 6.87 (m, 1H), 6.69 (dd, 1H), 5.23 (m, 1H), 4.82 (s, 2H), 4.29 (m, 2H), 3.98 (m,
2H), 3.93 (s, 3H), 2.16 (m, 1H), 1.56 (m, 9H), 1.45-1.15 (m, 4H).

Step 2 : Preparation of 3-(((azetidin-3-yloxy)carbonyl)amino)-5-((2-chloro-4- ((5- cy-

clopropyl-3-(2.6-dichlorophenyl)isoxazol-4-vl)methoxy)phenylethynyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(30mg, 0.04mmol) was reacted with lithium
hydroxide(19mg, 0.46mmol) to afford the title compound(12mg, 61%).

'H-NMR (DMSO, 400MHz): 6 13.28 (s, 1H), 10.08 (s, 1H), 8.10 (s, 1H), 7.87 (s,
1H), 7.64 (m, 3H), 7.55 (m, 2H), 7.10 (m, 1H), 6.84 (dd, 1H), 4.99 (s, 2H), 3.95 (d,
2H), 1.24-1.19 (m, 7H), 0.57 (m, 2H), 0.35 (m, 2H).

<Example 83> 3-((2-chloro-4-((cvclopropvl-3-(2.6-dichlorophenvl)isoxazol -

4-vDmethoxv)phenvDethvnv])-5-(2-oxooxazolidin-3-vl)benzoic acid: (I-83

Step 1 : Preparation of methyl 3-((2-chloro-4-((cyclopropyl-3-(2.6-dichloro phenyl
isoxazol-4-ylymethoxy)phenylethynyl)-5-(2-oxooxazolidin-3- yhbenzoate

The intermediate compound methyl 3-amino-5-((2-chloro-4-((cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate(Step 2 of
example 8)(100mg, 0.176mmol) was dissolved in acetonitrile(2ml) and
2-chlroroethylchloroformate(27.3ul, 0.264mmol) and potassium carbonate (36.5mg,
0.264mmol) was added. The reaction was heated at 80°Cfor 4 hours. The reaction
mixture was extracted with ethyl acetate and washed with water. The combined
organic phase was dried over MgSO,, filtered, concentrated and purified by column
chromatography on silica to afford the intermediate compound methyl
3-((2-chloro-4-((cyclopropyl-3-(2,6-dichlorophenyl)isoxazol -
4-yl)methoxy)phenyl)ethynyl)-5-(2-oxooxazolidin-3-yl)benzoate(73mg, 65%).

H-NMR (CDCl;, 400MHz): 6 8.01 (t, 1H), 7.97 (t, 1H), 7.95 (t, 1H), 7.42-7.40 (m,
3H), 7.35-7.31 (m, 1H), 6.87 (d, 1H), 6.70 (dd, 1H), 4.82 (s, 2H), 4.54 (q, 2H), 4.14 (q,
2H), 3.91 (s, 3H), 2.19 (m, 1H) 1.31-1.27 (m, 2H), 1.201.16 (m, 2H).

Step 2 : Preparation of3-((2-chloro-4-((cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-vDmethoxv)phenvDethyvnv])-5-(2-oxooxazolidin-3-vl)benzoic acid
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This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 1)(65mg, 0.101mmol) was reacted with lithium
hydroxide(43mg, 1.019mmol) to afford the title compound(21mg, 33%).

'H-NMR (DMSO, 400MHz): & 13.45 (br, 1H), 8.16 (s, 1H), 7.89 (s, 1H), 7.76 (s,
1H), 7.64-7.62 (m, 2H), 7.59-7.53 (m, 2H), 7.10 (d, 1H), 6.85 (dd, 1H), 4.99 (s, 2H),
4.48 (q, 2H), 4.16 (q, 2H), 1.24-1.13 (m, SH).

<Example 84> 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-vDmethoxy)phenvDethynylisophthalic acid: (I-84

Step 1 : Preparation of dimethyl 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)isophthalate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(example 6)(196.2mg, 0.47mmol) was reacted with dimethyl
5-iodoisophthalate(150mg, 0.47mmol), tetrakis(triphenylphosphine) palladium(0)
(Pd(PPhs)., 54.3mg, 0.05Smmol), copper(I) iodide(10mg, 0.05Smmol) and N,N- diiso-
propylethylamine(0.1ml, 0.56mmol) to afford the intermediate compound dimethyl
5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
methoxy)phenyl)ethynyl)isophthalate(278mg, 97%).

'H-NMR (CDCl;, 400MHz): & 8.64 (t, 1H), 8.37 (d, 1H), 7.41-7.50 (m, 2H),
7.32-7.40 (m, 3H), 6.90 (d, 1H), 6.73 (d, 1H), 4.85 (s, 2H), 3.98 (s, 6H), 2.13-2.23 (m,
1H), 1.30-1.37 (m, 2H), 1.16-1.24 (m, 2H).

Step 2 : Preparation of 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-yl)metoxy)phenyl)ethynyl)isophthalic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(278mg, 0.46mmol) was reacted with lithium
hydroxide(193mg, 4.6mmol) to afford the title compound(66.6mg, 71.5%).

'H-NMR (MeOD, 400MHz): 6 8.61 (t, 1H), 8.30 (d, 2H), 7.55 (d, 1H), 7.53 (d, 1H),
7.50 (d, 1H), 7.48 (d, 1H), 6.96 (d, 1H), 6.80 (d, 1H), 4.97 (s, 2H), 2.33-2.42 (m, 1H),
1.21-1.27 (m, 4H).

<Example 85> 3-((2-chloro-4-((5-cvclopropvl-3-(2.6-dichlorophenvl) isoxazol -

4-vDmethoxv)phenvDethvnv])-5-(piperazine-1-carbonvlbenzoic acid hvdrochloride:
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[1726]
[1727]  Step 1 : Preparation of tert-butyl 4-(3-((2-chloro-4-((5-cyclopropyl-3-(2.6-

[1728]
[1729]

[1730]

[1731]
[1732]

[1733]

[1734]

[1735]

[1736]
[1737]

[1738]

dichlorophenyl)isoxazol-4-yl)methoxy)phenylethynyl)-5-(methoxycarbonyl)benzovl

piperazine-1-carboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(example 6)(115mg, 0.27mmol)was reacted with tert-butyl
4-(3-(methoxycarbonyl)benzoyl)piperazine-1-carboxylate(130mg, 0.27mmol),
tetrakis(triphenylphosphine)palladium(0)(Pd(PPh;),, 34.7mg, 0.03mmol), copper(l)
iodide(5.7mg, 0.03mmol), N,N-diisopropylethyl amine(56.4ul, 0.32mmol) to afford the
intermediate compound tert-butyl 4-(3-((2- chloro-
4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-5-(m
ethoxycarbonyl)benzoyl)piperazine-1-carboxylate(88mg, 43%).

'H-NMR (CDCl;, 400MHz): & 8.24 (s, 1H), 8.00 (s, 1H), 7.74 (s, 1H), 7.50-7.38(m,
3H), 7.35-7.31 (m, 1H), 6.88 (d, 1H), 6.70 (dd, 1H), 4.83 (s, 3H), 3.99 (s, 3H),
3.85-3.80 (m, 2H), 3.66-3.40(m, 6H), 2.21-2.12 (m, 1H), 1.48 (s, 9H), 1.38-1.32 (m,
2H), 1.20-1.12(m, 2H).

Step 2 : Preparation of 3-(4-(tert-butoxycarbonyl)piperazine- 1-carbonyl) -5-((2-

chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenvl)isoxazol-4-vl)methoxy)phenyl)ethynyl

)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(88mg, 0.12mmol) was reacted with lithium
hydroxide(48.3mg, 1.2mmol) to afford the 3-(4-(tert-butoxycarbonyl) piperazine-
I-carbonyl)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)metho
xy)phenylethynyl)benzoic acid(61mg, 67.7%).

'H-NMR (CDCl;, 400MHz): 6 8.28 (s, 1H), 8.05 (s, 1H), 7.79 (s, 1H), 7.45-7.33 (m,
3H), 7.31-7.28(m, 1H), 6.88 (s, 1H), 6.70 (dd, 1H), 4.83 (s, 2H), 3.90-3.82(m, 1H),
3.62-3.30 (m, 6H), 2.30-2.12 (m, 2H), 1.48 (s, 9H), 1.38-1.33 (m, 2H), 1.29-1.16 (m,
2H).

Step 3 : Preparation of 3-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-yDmethoxy)phenylhethynyl)-5-(piperazine-1-carbonyl)benzoic acid hy-

drochloride
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This compound was made using the procedure described for example 57(step 3).
Thus, this intermediate compound(Step 2)(61mg, 0.08mmol) was reacted with 5~6N
HC1 solution(48ul, 0.24mmol) to afford the title compound(35mg, 64%).

'H-NMR (DMSO, 400MHz): & 13.56 (br, 1H), 8.07 (s, 1H), 7.99 (s, 1H), 7.84 (s,
1H), 7.66-7.60 (m, 2H), 7.58-7.52 (m, 2H), 7.19 (s, 1H), 6.85 (dd, 1H), 4.99 (s, 2H),
3.82-3.74 (m, 3H), 3.42-3.34 (m, 2H), 3.21-3.10 (m, 4H), 1.31-1.19 (m, 4H).

<Example 86> 3-((2-chloro-4-((cyclopropyl-3-(2.6-dichlorophenyl)isoxazol-4 -
yDhmethoxy)phenyl)ethynyl)-5-(methylsulfonamido)benzoic acid: (I-86)

Step 1 : Preparation of methyl 3-((2-chloro-4-({cyclopropyl-3-(2.6- dichlorophenyl)

isoxazol-4-ylmethoxy)phenyl)ethynvl)-5-(methylsulfonamido)benzoate

The intermediate compound methyl 3-amino-5-((2-chloro-4-((cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate(Step 2 of
example 8)(150mg, 0.264mmol) was dissolved in dichloromethane(2ml) /N,N -
dimethylformamide(1ml) and methylsulfonyl chloride(22.5ul, 0.290mmol) and
1,8-Diazobicyclo[5.4.0]undec-7-ene(DBU, 40ul, 0.264mmol) were added. The
reaction was stirred at room temperature for 1day. The reaction mixture was extracted
with ethyl acetate and washed with water. The combined organic phase was dried over
MgSO,, filtered, concentrated and purified by column chromatography on silica to
afford the intermediate compound methyl
3-((2-chloro-4-((cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)eth
ynyl)-5-(methylsulfonamido)benzoate(74mg, 44%).

'H-NMR (CDCl;, 400MHz): & 8.01 (t, 1H), 7.79 (t, 1H), 7.61 (t, 1H), 7.42-7.40 (m,
2H), 7.35-7.31 (m, 1H), 6.88 (d, 1H), 6.71 (dd, 1H), 6.56 (s, 1H), 4.82 (s, 2H), 3.94 (s,
3H), 2.19 (m, 1H) 1.05-1.32 (m, 4H).

Step 2 : Preparation of 3-((2-chloro-4-((cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-yvDmethoxy)phenvDethynyl)-5-(methylsulfonamido)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(step 1)(20mg, 0.031mmol) was reacted with lithium
hydroxide(13mg, 0.31mmol) to afford the title compound(16mg, 85%).

'H-NMR (DMSO, 400MHz): 6 13.33 (br, 1H), 10.14 (s, 1H), 7.81(s, 1H), 7.73 (s,
1H), 7.64-7.61 (m, 2H), 7.59-7.57 (m, 1H), 7.53 (s, 1H), 7.10 (d, 1H), 6.85 (dd, 1H),
4.98 (s, 2H), 3.06 (s, 3H), 1.05-1.32 (m, 5H).
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[1754] <Example 87> 3-((2-chloro-4-({5-cyclopropyl-3-(2-(trifluoromethyl)phenyl)
isoxazol-4-yl)methoxy)phenylethynyhbenzoic acid: (I-87)

[1755]

[1756] Step 1 : Preparation of 2-(trifluoromethyl)benzoaldehyde oxime

[1757]

[1758]  This compound was made using the procedure described for Intermediate 1(Step 1).
Thus, 2-(trifluoromethyl)benzoaldehyde(11g, 160mmol) was reacted with sodium
hydroxide(6.3g, 160mmol), 2,6-dichlorobenzoaldehyde(25g, 140mmol) to afford the
intermediate compound 2-(trifluoromethyl)benzo aldehyde oxime(25.9g, 96%).

[1759]  'H-NMR (CDCl;, 400MHz): 68.53-8.52 (t, 1H), 8.04-8.02 (d, 1H), 7.85 (s, 1H),
7.72-7.70 (d, 1H), 7.60-7.56 (t, 1H), 7.53-7.51 (d, 1H).

[1760]

[1761]  Step 2 : Preparation of N-hydroxy-2-(trifluoromethyl)bezamidoyl chloride

[1762]

[1763]  This compound was made using the procedure described for Intermediate1(Step 2).
Thus, the intermediate compound(Step 1)(25.9g, 140mmol) was reacted with N-chloro
succinimide(NCS, 18.4g, 140mmol) to afford N-hydroxy-2-(trifluoro
methyl)bezamidoyl chloride(29g) and used without further purification.

[1764]  'H-NMR (CDClL, 400MHz): 68.57 (s, 1H), 7.77-7.75 (d, 1H), 7.67-7.58 (m, 3H).

[1765]

[1766] Step 3 : Preparation of ethyl S-cyclopropyl-3-(2-(trifluoromethyl)phenyl) ioxazol-
4-carboxylate

[1767]

[1768]  This compound was made using the procedure described for Intermediate1(Step 1).
Thus, the intermediate compound(Step 2)(29g, 129mmol) was reacted with ethyl
3-cyclopropyl-3-oxopropanoate(25ml, 194mmol) andtriethylamine(150ml) to afford
the intermediate compound ethyl 5-cyclopropyl-3-(2-(trifluoromethyl)
phenyl)ioxazol-4-carboxylate(22.37g, 56%).

[1769] 'H-NMR (CDClL;, 400MHz): 6 7.80-7.78 (m, 1H), 7.66-7.62 (m, 2H), 7.42-7.40 (m,
1H), 3.64 (s, 3H), 2.07-2.03 (m, 1H), 1.16-1.12 (m, 2H), 1.01-0.97 (m, 2H).

[1770]

[1771]  Step 4 : Preparation of (5-cyclopropyl-3-(2-(trifluoromethyl)phenyl)isoxazol -
4-yhmethanol

[1772]

[1773]  This compound was made using the procedure described for Intermediate 1(Step 4).

Thus, the intermediate compound(Step 3)(22.37g, 71.7mmol) was reacted with 1M di-
isobutylaluminium hydride in THF (DIBAL-H, 144ml, 144mmol) to afford the in-
termediate compound (5-cyclopropyl-3-(2-(trifluoromethyl)phenyl
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)isoxazol-4-yl)methanol(12.2g, 60%).

[1774] 'H-NMR (CDCl;, 400MHz): 6 7.81-7.79 (m, 1H), 7.65-7.57 (m, 2H), 7.47-7.45 (m,
1H), 4.40 (s, 2H), 2.19-2.12 (m, 1H), 1.27-1.23 (m, 2H), 1.15-1.10 (m, 2H).

[1775]

[1776]  Step S : Preparation of 4-(bromomethyl)-5-cyclopropyl-3-(2-(trifluoromethyl)

phenylioxazole

[1777]

[1778]  This compound was made using the procedure described for Intermediate 1(Step 5).
Thus, the intermediate compound(Step 4)(12.2g, 43.02mmol) was reacted with
triphenyl phosphite(TPP, 16.9g, 64.53mmol), tetrabromomethane(21.4g, 64.53mmol)
to afford the intermediate compound 4-(bromomethyl)-5- cyclopropyl-
3-(2-(trifluoromethyl)phenyl)ioxazole(13.44g, 90%).

[1779]  'H-NMR (CDClL;, 400MHz): 67.83-7.81 (m, 1H), 7.68-7.62 (m, 2H), 7.55-7.53 (m,
1H), 4.20 (s, 2H), 2.12-2.08 (m, 1H), 1.30-1.25 (m, 2H), 1.24-1.18 (m, 2H).

[1780]

[1781] Step 6 : Preparation of 4-((3-chloro-4-ethynylphenoxy)methyl)- S-cyclopropyl -

3-(2-(trifluoromethylphenyl)ioxazole
[1782]

[1783]  This compound was made using the procedure described for example 1(Step 4).
Thus, the intermediate compound(Step 5)(7.59g, 21.9mmol) was reacted with
3-chloro-4-((trimethylsilyl)ethynyl)phenol(Step 3 of example 5)(4.92g, 21.9mmol),
potassium carbonate(4.54g, 32.9mmol) to afford the intermediate compound
4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2- (trifluoro
methyl)phenyl)ioxazole(7.15g, 78%).

[1784]  'H-NMR (CDClL, 400MHz): 6 7.41-7.30 (m, 4H), 6.83 (d, 1H), 6.66 (dd, 1H), 4.80
(s, 2H), 3.26 (s, 1H), 2.17-2.10 (m, 1H), 1.31-1.27 (m, 2H), 1.23-1.17 (m, 2H).

[1785]

[1786]  Step 7 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2-(trifluoro
methyl)phenyl)ioxazol-4-yl)methoxy)phenyl)ethynyl)benzoate

[1787]

[1788]  This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 6)(128mg, 0.31mmol) was reacted with methyl
3-iodobenzoate(80mg, 0.31mmol), bis(triphenylphosphine)palladium(II) dichloride
(PACL(PPhs;),, 22mg, 0.03mmol), copper(l) iodide(5.8mg, 0.03mmol), tri-
ethylamine(0.052ml, 0.37mmol) to afford the intermediate compoundmethyl
3-((2-chloro-4-((5-cyclopropyl-3-(2-(trifluoromethyl)phenyl)ioxazol-4-yl)methoxy)phe
nyl)ethynyl)benzoate(107mg, 63%).
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'H-NMR (CDCl,, 400MHz): & 8.20 (s, 1H), 8.00-7.98 (m, 1H), 7.81-7.79 (m, 1H),
7.72-7.69 (m, 1H), 7.62-7.59 (m, 2H), 7.45-7.41 (m, 3H), 6.88-6.87 (d, 1H), 6.71-6.68
(dd, 1H), 4.75 (s,2H), 3.93 (s, 3H), 2.14-2.10 (m, 1H), 1.28-1.26 (m, 2H), 1.18-1.14
(m, 2H).

Step 8 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2-(trifluoromethyl) phenyl)

isoxazol-4-y)methoxy)phenvl)ethynyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 7)(107mg, 0.20mmol) was reacted with lithium
hydroxide(84mg, 2.0mmol) to afford the title compound(92.5mg, 86%).

'H-NMR (DMSO, 400MHz): 6 13.27 (s, 1H), 8.02 (s, 1H), 7.97-7.65 (d, 1H),
7.92-7.90 (d, 1H), 7.80-7.71 (m, 3H), 7.59-7.55 (m, 3H), 7.14-7.13 (d, 1H), 6.89-6.86
(dd, 1H), 4.95 (s, 2H), 2.51-2.42 (m, 1H), 1.21-1.10 (m, 4H).

<Example 88> 3-((2-chloro-4-((5-cvclopropvl-3-(2-(trifluoromethoxv)phenyvl

isoxazol-4-vDmethoxv)phenvDethvnvl)benzoic acid: (I-88

Step 1 : Preparation of 2-(trifluoromethoxy)benzoaldehyde oxime

This compound was made using the procedure described for Intermediate 1(Step 1).
Thus, 2-(trifluoromethyl)benzoaldehyde(11g, 160mmol) was reacted with sodium
hydroxide(6.3g, 160mmol), 2,6-dichlorobenzoaldehyde(25g, 140mmol) to afford the
intermediate compound 2-(trifluoromethoxy)benzoaldehyde oxime(25.9g, 96%).

'H-NMR (CDCl;, 400MHz): 88.41 (s, 1H), 7.89-7.87 (dd, 1H), 7.47-7.41 (m, 1H),
7.38-7.26 (m, 2H).

Step 2 : Preparation of N-hydroxy-2-(trrifluoromethoxy)benzamidoyl chloride

This compound was made using the procedure described for Intermediate 1(Step 2).
Thus, the intermediate compound(Step 1)(25.9g, 140mmol) was reacted with N -
chlorosuccinimide(NCS, 18.4g, 140mmol) to afford the intermediate compound N -
hydroxy-2-(trifluoromethoxy)benzamidoyl chloride(29g) and used without further pu-
rification.

'H-NMR (CDCl;, 400MHz): & 8.79 (s, 1H), 7.62-7.59 (m, 1H), 7.51-7.47 (m, 1H),
7.40-7.33 (m, 2H).

Step 3 : Preparation of ethyl S-cyclopropyl-3-(2-(trifluoromethoxy)phenyl) isoxazol-
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4-carboxylate

This compound was made using the procedure described for Intermediate 1(Step 1).
Thus, the intermediate compound(Step 2)(29g, 129mmol) was reacted with ethyl
3-cyclopropyl-3-oxopropanoate(25ml, 194mmol) and triethylamine(150ml) to afford
the intermediate compound 5-cyclopropyl-3-(2-(trifluoromethoxy)
phenyl)isoxazol-4-carboxylate(22.37g, 56%).

'H-NMR (CDCl;, 400MHz): & 7.54-7.48 (m, 2H), 7.41-7.33 (m, 2H), 3.77 (s, 3H),
2.05-2.01 (m, 1H), 1.14-1.10 (m, 2H), 0.99-0.94 (m, 2H).

Step 4 : Preparation of (5-cyclopropyl-3-(2-(trifluoromethoxy)phenyl)isoxazol -
4-yhmethanol

This compound was made using the procedure described for Intermediate 1(Step 4).
Thus, the intermediate compound(Step 3)(22.37g, 71.7mmol) was reacted with 1M di-
isobutylaluminium hydride in THF(DIBAL-H, 144ml, 144mmol) to afford the in-
termediate compound (5-cyclopropyl-3-(2-(trifluoromethoxy)
phenyl)isoxazol-4-yl)methanol(12.2g, 60%).

'H-NMR (CDCl;, 400MHz): & 7.58-7.50 (m, 2H), 7.42-7.38 (m, 2H), 4.50 (s, 2H),
2.21-2.16 (m, 1H), 1.27-1.22 (m, 2H), 1.15-1.11 (m, 2H).

Step 5 : Preparation of 4-(bromomethyl)-5-cyclopropyl-3-(2-

(trifluoromethoxy)phenyl)isoxazole

This compound was made using the procedure described for Intermediate 1(Step 5).

Thus, the intermediate compound(Step 4)(12.2g, 43.02mmol) was reacted with
triphenyl phosphite(TPP, 16.9g, 64.53mmol), tetrabromomethane(21.4g, 64.53mmol)
to afford the intermediate compound 4-(bromomethyl)-5- cyclopropyl-
3-(2-(trifluoromethoxy)phenyl)isoxazole(13.44g, 90%).

'H-NMR (CDCl;, 400MHz): & 7.60-7.53 (m, 2H), 7.45-7.40 (m, 2H), 4.33 (s, 2H),
2.15 (m, 1H), 1.29-1.26 (m, 2H), 1.25-1.20 (m, 2H).

Step 6 : Preparation of 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl -

3-(2-(trifluoromethoxy)phenyl)isoxazole

This compound was made using the procedure described for example 1(Step 4).
Thus, the intermediate compound(Step 5)(7.59g, 21.9mmol) was reacted with
3-chloro-4-((trimethylsilyl)ethynyl)phenol(Step 3 of Example 5)(4.92g, 21.9mmol)
and potassium carbonate(4.54g, 32.9mmol) to afford the intermediate compound

4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2-
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(trifluoromethoxy)phenyl)isoxazole(7.15g, 78%).
'H-NMR (CDCl;, 400MHz): 6 7.41-7.30 (m, 4H), 6.83 (d, 1H), 6.66 (dd, 1H), 4.80
(s, 2H), 3.26 (s, 1H), 2.17-2.10 (m, 1H), 1.31-1.27 (m, 2H), 1.23-1.17 (m, 2H).

Step 7 : Preparation of methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2-

trifluoromethoxy)phenvl)isoxazol-4-yl)methoxy)phenylethynyl)benzoate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 6)(128mg, 0.31mmol) was reacted with methyl
3-iodobenzoate(80mg, 0.31mmol), bis(triphenylphosphine)palladium(II)
dichloride(PdCl,(PPhs;),, 22mg, 0.03mmol), copper(l) iodide(5.8mg, 0.03mmol) and
triethylamine(0.052ml, 0.37mmol) to afford the intermediate compound methyl
3-((2-chloro-4-((5-cyclopropyl-3-(2-(trifluoromethoxy)phenyl)isoxazol -
4-yl)methoxy)phenyl)ethynyl)benzoate(107mg, 63%).

'H-NMR (CDCl;, 400MHz): & 8.20 (s, 1H), 8.00-7.98 (m, 1H), 7.72-7.69 (m, 1H),
7.45-7.37 (m, 4H), 4.88 (s, 2H), 3.93 (s, 3H), 2.16-2.11 (m, 1H), 1.28-1.24 (m, 2H),
1.14-1.13 (m, 2H).

Step 8 : Preparation of 3-((2-chloro-4-((5-cyclopropyl-3-(2-(trifluoro methoxy
)phenylisoxazol-4-yl)methoxy)phenylethynyl)benzoic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 7)(107mg, 0.20mmol) was reacted with lithium
hydroxide(84mg, 2.0mmol) to afford the title compound(92.5mg, 86%).

'H-NMR (DMSO, 400MHz): 6 13.6 (s, 1H), 8.02 (s, 1H), 7.97-7.95 (d, 1H)
7.78-7.76 (d, 1H), 7.69-.51 (m, 6H), 7.15 (d, 1H), 6.90-6.88 (dd, 1H), 5.02 (s, 2H),
2.47-2.42 (m, 1H), 1.20-1.15 (m, 2H), 1.14-1.11 (m, 2H).

<Example 89> 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-yDmethoxv)phenylethynyl)- 1 H-indazole-6-carboxylic acid: (I-89)

Step 1 : Preparation of 1-(tert-butyl) 6-methyl 4-((2-chloro-4-((5-cyclopropyl -
3-(2.6-dichlorophenyl)isoxazol-4-yl)methoxv)phenylethynyl)-1H-indazole-1.6-dicarb

oxylate

This compound was made using the procedure described for example 1(Step 5).

Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
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phenyl)isoxazole(Example 5)(176mg, 0.422mmol) was reacted with 1-(tert-butyl)
6-methyl 4-bromo-1H-indazole-1,6-dicarboxylate(100mgg, 0.28 lmmol), copper(I)
iodide(5.3mg, 0.028mmol) and bis(triphenylphosphine)palladium(II) dichloride(PdCl,
(PPh;),, 39.5g, 0.056mmol) to afford the intermediate compound 1-(tert-butyl)
6-methyl-4-((2-chloro-4-
((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl) ethynyl)-1H -
indazole-1,6-dicarboxylate (107mg, 55%).

'H-NMR (CDCl;, 400MHz): 6 8.70 (s, 1H), 8.62 (s, 1H), 8.17-8.16 (d, 1H),
7.45-7.39 (m, 4H), 7.36-7.32 (m, 1H), 6.89 (d, 1H), 6.73-6.70 (dd, 1H), 4.83 (s, 2H),
4.04 (s, 3H), 2.19-2.13 (m, 1H), 1.74 (s, 9H), 1.33-1.29 (m, 2H), 1.20-1.18 (m, 2H).

Step 2 : Preparation of methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-y)methoxy)phenylethynyl)-1H-indazole-6-carboxvlate

Trifluoroacetic acid(0.15ml) was added to a solution of intermediate
compound(Step1)(98mg, 0.140mmol) in dichloromethane(3ml) and stirred for 3 days
at room temperature. The reaction mixture was concentrated in vacuum, added ethyl
acetate and washed with water. The combined organic layers were dried over MgSO.,
filtered, evaporated in vacuum and purified using silica chromatography to afford the
intermediate compound methyl 4-((2-chloro-4-
((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)- 1 H-ind
azole-6-carboxylate (24mg, 28%).

'H-NMR (CDCl;, 400MHz): 6 10.47 (s, 1H), 8.59 (s, 1H), 8.08 (d, 1H), 7.87 (s, 1H),
7.45-7.40 (m, 3H), 7.35-7.31 (m, 1H), 6.89-6.88 (d, 1H), 6.72-6.69 (dd, 1H), 4.83 (s,
1H), 4.09 (s, 3H), 2.18-2.13 (m, 1H), 1.32-1.26 (m, 2H), 1.20-1.16 (m, 2H).

Step 3 : Preparation of 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxy)phenylethynyl)-1H-indazole-6-carboxylic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 2)(24mg, 0.04mmol) was reacted with lithium
hydroxide(17mg, 0.405mmol) to afford the title compound(20mg, 86%).

'H-NMR (CDCl;, 400MHz): 88.62 (s, 1H), 8.11 (s, 1H), 7.90 (s, 1H), 7.45-7.41 (m,
3H), 7.36-7.32 (m, 1H), 6.89-6.88 (d, 1H), 6.72-6.69 (dd, 1H), 4.83 (s, 2H), 2.02-2.12
(m, 1H), 1.32-1.19 (m, 4H).

<Example 90> 4-((2-chloro-4-((5-cvclopropvl-3-(2.6-dichlorophenvl)isoxazol -
4-vDmethoxv)phenvDethvnvl)-1H-benzold]imidazole-6-carboxvlic acid: (I1-90
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Step 1 : Preparation of methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-ylmethoxy)phenylethynyl)-1H-benzo[d]imidazole-6-carboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Eample 5)(101mg, 0.24mmol) was reacted with 1-(tert-butyl)
6-methyl-4-bromo-1H-benzo[d]imidazole- 1,6-dicarboxylate(71mg, 0.20 mmol),
bis(triphenylphosphine)palladium(II) dichloride((PdCl,(PPh;),, 7mg, 0.01mmol),
Copper(l) iodide(2mg, 0.01mmol) and triethylamine(2mg, 0.01mmol) to afford the in-
termediate compound methyl 4-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-1H-benzo[d]imidazole-6-
carboxylate(57mg, 48%).

'H-NMR (CDCl;, 400MHz): 6 8.19 (s, 1H), 8.02 (s, 1H), 7.69-7.32 (m, SH), 7.00 (m,
1H), 6.70 (m, 1H), 4.84 (s, 2H), 3.96 (s, 3H), 2.17 (m, 1H), 1.32-1.28 (m, 2H),
1.20-1.15 (m, 2H).

Step 2 : Preparation of 4-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-v)methoxy)phenyl)ethynyl)- 1 H-benzo[d]imidazole-6-carboxylic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(30mg, 0.05mmol) was reacted with lithium
hydroxide(50mg, 1.2mmol) to afford the title compound(15mg, 52%).

'H-NMR (DMSO, 400MHz): & 8.39 (s, 1H), 8.18 (s, 1H), 7.97 (s, 1H), 7.64 (m, 2H),
7.56 (m, 2H), 7.10 (d, 1H), 6.87 (dd, 1H), 5.00 (s, 2H), 3.16 (m, 2H), 1.23-1.13 (m,
4H).

<Example 91> 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-yl)methoxv)phenvDethyvnyl)-1H-indole-6-carboxvlic acid; (I-91)

Step 1 : Preparation of 1-(tert-butyl) 6-methyl 4-((2-chloro-4-((5-cyclopropyl -

3-(2.6-dichlorophenyl)isoxazol-4-yl)methoxv)phenylethynyl)-1H-indole-1.6-dicarbox
ylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(236mg, 0.56mmol) was reacted with 1-(tert-butyl)
6-methyl 4-bromo-1H-indole-1,6-dicarboxylate(200mg, 0.56mmol), bis( triph-
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enylphosphine)palladium(II) dichloride((PdCl,(PPh;),, 79mg, 0.1 1mmol), copper(I)
iodide(11mg, 0.06mmol) and triethylamine(0.39ml, 2.82mmol) to afford the in-
termediate compound 1-(tert-butyl) 6-methyl 4-((2-chloro-4-((5- cyclopropyl-
3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)- 1 H-indole-1,6-dicarbox
ylate(141mg, 36%).

'H-NMR (CDCl;, 400MHz): 6 8.83 (s, 1H), 8.12 (d, 1H), 7.97 (d, 1H), 7.48-7.32 (i,
SH), 6.92-6.90 (m, 2H), 6.73 (dd, 1H), 4.83 (s, 2H), 3.95 (s, 3H), 2.18-2.14 (m, 1H),
1.70 (s, 9H), 1.32-1.28 (m, 2H), 1.20-1.16 (m, 2H).

Step 2 : Preparation of methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl
Jisoxazol-4-yl)methoxy)phenylethynyl)-1H-indole-6-carboxylate

This compound was made using the procedure described for example 89(Step 2).
Thus, the intermediate compound(Step 1)(141mg, 0.2mmol) was reacted with trifluo-
roacetic acid(0.28ml, 3.8mmol) to afford the intermediate compound methyl
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
methoxy)phenyl)ethynyl)-1H-indole-6-carboxylate(49mg, 41%).

'H-NMR (CDCl;, 400MHz): 88.52 (s, 1H), 8.14 (t, 1H), 8.03 (d, 1H), 7.52-7.32 (m,
SH), 6.91-6.89 (dd, 2H), 6.73 (dd, 1H), 4.83 (s, 2H), 3.95 (s, 3H), 2.19-2.14 (m, 1H),
1.33-1.29 (m, 2H), 1.20-1.16 (m, 2H).

Step 3 : Preparation of 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxv)phenyvl)ethynvl)-1H-indole-6-carboxylic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 2)(49mg, 0.08mmol) was reacted with lithium
hydroxide(33mg, 0.8mmol) to afford the title compound(45mg, 98%).

'H-NMR (DMSO, 400MHz): 6 11.77 (s, 1H), 8.09 (s, 1H), 7.77 (d, 1H), 7.72 (t, 1H),
7.65-7.61 (m, 3H), 7.58 (dd, 1H), 7.11 (d, 1H), 6.86 (dd, 1H), 6.70 (s, 1H), 4.99 (s,
2H), 2.48 (m, 1H), 1.24-1.21 (m, 2H), 1.17-1.12 (m, 2H).

<Example 92> 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-vDmethoxy)phenvDethynyl)-1-(2-(dimethylamino)ethy])- 1 H-indole-6-carboxylic

acid: (I-92)

Step 1 : Preparation of 1-(tert-butyl) 6-methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-

dichlorophenvl)isoxazol-4-vl)methoxv)phenvlethvnyD-1-(2-(dimethvlamino)ethyl)-1

H-indole-6-carboxylate



130

WO 2018/190643 PCT/KR2018/004277
[1885]
[1886]  This compound was made using the procedure described for example 1(Step 5).

[1887]

[1888]
[1889]

[1890]
[1891]

[1892]

[1893]
[1894]

[1895]
[1896]

[1897]
[1898]

Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(41.87mg, 0.10mmol) was reacted with 1-(tert-butyl)
6-methyl 4-bromo-1H-indole-1,6-dicarboxylate(32.52mg, 0.10mmol),
bis(triphenylphosphine)palladium(II) dichloride(PdCl,(PPh;),, 7.7mg, 0.01 lmmol),
copper(I) iodide(2mg, 0.01 lmmol) and triethylamine(42ul, 0.30mmol) to afford the in-
termediate compound 1-(tert-butyl) 6-methyl 4-((2- chloro-
4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-1H-i
ndole- 1,6-dicarboxylate(67mg, 68%).

'H-NMR (CDCl;, 400MHz): & 8.12 (s, 1H), 8.03 (d, 1H), 7.50-7.34 (m, SH), 6.92 (d,
1H), 6.84-6.83 (d, 1H), 6.74-6.71 (dd, 1H), 4.85 (s, 2H), 4.33-4.29 (t, 2H), 3.97 (s,
3H), 2.75-2.71 (t, 2H), 2.31 (s, 6H), 2.20-2.17 (m, 1H), 1.34-1.30 (m, 2H), 1.22-1.19
(m, 2H).

Step 2 : Preparation of 4-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-vDmethoxv)phenvDethvnvl)-1-(2-(dimethyvlamino)ethvl)-1H-indole-6-carbo

xylic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 1)(46mg, 0.069mmol) was reacted with lithium
hydroxide(29mg, 0.694mmol) to afford the title compound(0.014g, 31%).

'H-NMR (DMSO, 400MHz): 6 12.85 (s, 1H), 8.16 (s, 1H), 7.78 (d, 1H), 7.74-7.73
(d, 1H), 7.65-7.61 (m, 3H), 7.58-7.54 (m, 1H), 7.12-7.11 (d, 1H), 6.86-6.83 (m, 1H),
6.68 (d, 1H), 4.99 (s, 2H), 4.4-4.36 (t, 2H), 2.64-2.60 (t, 2H), 2.18 (s, 6H), 1.23-1.18
(m, 2H), 1.16-1.14 (m, 2H).

<Example 93> 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -

4-vDmethoxy)phenvDethynyl)-1-(3-(isopropylamino)propyl)- 1H-indole-6-carboxylic

acid: (I-93)

Step 1 : Preparation of methyl 1-(3-((tert-butoxycarbonyl)(isopropyl)amino

)-4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol-4-yDmethoxy)phenyl)

ethynyl)-1H-indole-6-carboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(200mg, 0.52mmol) was reacted with methyl
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[1899]

[1900]
[1901]

[1902]
[1903]

[1904]

[1905]
[1906]

[1907]
[1908]

[1909]

[1910]

4-bromo- 1-(3-((tert-butoxycarbonyl)(isopropyl)amino)propyl)-1H-indole-6- car-
boxylate(235mg, 0.52mmol), bis(triphenylphosphine)palladium(II) dichloride (PdCl,
(PPh;),, 42mg, 0.0.6mmol), copper(l) iodide(11.4mg, 0.06mmol)and
1,8-Diazabicyclo[5.4.0]Jundec-7-ene(DBU, 0.4ml, 2.6mmol) to afford the intermediate
compound methyl 1-(3-((tert-butoxycarbonyl)(isopropyl)amino)
propyl)-4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)
phenyl)ethynyl)- 1H-indole-6-carboxylate(165mg, 38%).

'H-NMR (CDCl;, 400MHz): 6 8.07 (s, 1H), 8.01 (s, 1H), 7.47 (d, 1H), 7.42-7.31 (m,
4H), 6.90 (d, 1H), 6.83 (d, 1H), 6.72-6.69 (dd, 1H), 4.82 (s, 2H), 4.21 (q, 2H), 3.95 (s,
3H), 3.12 (br, 2H), 2.16-2.04 (m, 3H), 1.52 (br, 1H), 1.45 (s, 9H), 1.31-1.27 (m, 2H),
1.86-1.15 (m, 2H), 1.05 (s, 3H), 1.03 (s, 3H).

Step 2 : Preparation of methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-

dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyD)-1-(3-(isopropylamino)propyl)-

1H-indole-6-carboxylate

This compound was made using the procedure described for example 89(Step 2).
Thus, this intermediate compound(Step 1)(165mg, 0.20mmol) was reacted with trifluo-
roacetic acid(0.2ml, 2.0mmol) to afford the intermediate compound methyl
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
methoxy)phenyl)ethynyl)-1-(3-(isopropylamino)propyl)- 1 H-indole-6-carboxylate(85.7
mg, 62%).

'H-NMR (CDCl;, 400MHz): 6 8.07 (s, 1H), 8.01 (s, 1H), 7.47 (d, 1H), 7.42-7.31 (m,
4H), 6.90 (d, 1H), 6.83 (d, 1H), 6.72-6.69 (dd, 1H), 4.82 (s, 2H), 4.21 (q, 2H), 3.95 (s,
3H), 3.12 (br, 2H), 2.16-2.04 (m, 3H), 1.52 (br, 1H), 1.31-1.27 (m, 2H), 1.86-1.15 (m,
2H), 1.05 (s, 3H), 1.03 (s, 3H).

Step 3 : Preparation of 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-yl)methoxv)phenylethynyl)-1-(3-(isopropvlamino)propvl)-1H-indole-6-car

boxylic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 2)(85.7mg, 0.12mmol)was reacted with lithium
hydroxide(50mg, 1.2mmol) to afford the title compound(32mg, 39%).

'H-NMR (DMSO, 400MHz): 6 8.14 (s, 1H), 7.08 (s, 1H), 7.71 (d, 1H), 7.65-7.53 (m,
5H), 7.11 (d, 1H), 6.86-6.83 (dd, 1H), 6.68 (d, 1H), 4.90 (s, 2H), 4.30 (q, 2H), 3.06 (br,
2H), 2.46 (m, 2H), 1.48 (m, 1H), 1.22-1.12 (m, 4H), 1.01 (s, 3H), 1.00 (s, 3H).
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[1911]

[1912]
[1913]

[1914]
[1915]

[1916]

[1917]
[1918]

[1919]
[1920]

[1921]

[1922]
[1923]

[1924]
[1925]

<Example 94> 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenvl)isoxazol -

4-yvl)methoxv)phenvDethyvnyl)-1-(pyridin-4-vlmethy])-1H-indole-6-carboxvlic acid:

(1-94)

Step 1 : Preparation of methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yl)methoxy)phenylethynyl)-1-(pyridin-4-ylmethyvl)-1H-indole-6-carboxyl

ate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.239mmol) was reacted with methyl
4-bromo- 1-(pyridin-4-ylmethyl)-1H-indole-6-carboxylate(82.5mg, 0.287 mmol),
bis(triphenylphosphine)palladium(II) dichloride(21mg, 0.03mmol), copper(I)
iodide(5.7mg, 0.03mmol) and triethylamine(0.2ml, 1.44mmol) to afford the in-
termediate compound methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2,6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-1-(pyridin-4-ylmethyl)- 1 H-ind
ole-6-carboxylate(78mg, 48%).

'H-NMR (CDCl;, 400MHz): 6 8.54-8.53 (d, 2H), 8.04 (s, 1H), 7.95 (s, 1H),
7.49-7.47 (d, 1H), 7.43 (d, 2H), 7.41-7.34 (m, 2H), 6.95-6.91 (mm, 4H), 6.74-6.71 (i,
1H), 5.42 (s, 2H), 4.83 (s, 2H), 3.91 (s, 3H), 2.19-2.14 (m, 1H), 1.33-1.30 (m, 2H),
1.20-1.15 (m, 2H).

Step 2 : Preparation of 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ymethoxy)phenvlethynvl)-1-(pyridin-4-yvlmethvl)-1H-indole-6-carboxyli

c acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 1)(78mg, 0.114mmol)2Hithium
hydroxide(47.8mg, 1.14mmol) to afford the title compound(72.4mg, 95%).

'H-NMR (DMSO, 400MHz): 6 12.88 (s, 1H), 8.50 (s, 2H), 8.06 (s, 1H), 7.89-7.88
(d, 1H), 7.80 (s, 1H), 7.65-7.54 (m, 4H), 7.13-7.12 (d, 1H),7.04-7.03 (d, 2H), 6.87-6.81
(m, 2H), 5.68 (s, 2H), 5.00 (s, 2H), 1.23-1.19 (m, 2H), 1.15 (m, 2H).

<Example 95> 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -

4-yhmethoxy)iphenylethynyl)-1-(2-morpholinoethyl)- 1 H-indole-6-carboxylic acid hy-
drochloride: (I-95)

Step 1 : Preparation of methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl
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[1926]
[1927]

[1928]

[1929]
[1930]

[1931]
[1932]

[1933]

[1934]
[1935]

[1936]
[1937]

[1938]
[1939]

Jisoxazol-4-yl)methoxy)phenylethynyl)-1-(2-morpholine—ethyl)-1H-indole-6-carbox
ylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.239mmol) was reacted with methyl
4-bromo- 1-(2-morpholinoethyl)- 1 H-indole-6-carboxylate(105mg, 0.287mmol),
bis(triphenylphosphine)palladium(II) dichloride(21mg, 0.03mmol), copper(I)
iodide(5.7mg, 0.03mmol) and triethylamine(0.2ml, 1.44mmol) to afford the in-
termediate compoundmethyl 4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-1-(2-morpholine-ethyl)- 1 H-indole-6-ca
rboxylate(87.6mg, 52%).

'H-NMR (CDCl;, 400MHz): 6 8.12 (s, 1H), 8.01 (s, 1H), 7.48-7.31 (m, SH), 6.90 (d,
1H), 6.82-6.81 (d, 1H), 6.72-6.69 (m, 1H), 4.83 (s, 2H), 4.32-4.28 (t, 2H), 3.95 (s, 3H),
3.69-3.37 (t, 3H), 2.77-2.74 (m, 2H), 2.48-2.46 (m, 4H), 2.18-2.12 (m, 1H), 1.32-1.29
(m, 2H), 1.19-1.15 (m, 2H).

Step 2 : Preparation of 4-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-vDmethoxv)phenvDethvnvl)-1-(2-morpholinoethv])-1H-indole-6-carboxvlic

acid hydrochloride

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 1)(87.6mg, 0.124mmol) was reacted with
lithium hydroxide(52mg, 1.24mmol) to afford the title compound (72.8mg, 85%).

'H-NMR (DMSO, 400MHz): & 12.89 (s, 1H), 10.96 (s, 1H), 8.30 (s, 1H), 7.83-7.81
(m, 2H), 7.65-7.62 (m, 3H), 7.58-7.54 (m, 1H), 7.12 (d, 1H), 6.87-6.84 (dd, 1H), 6.78
(s, 1H), 5.00 (s, 2H), 4.79 (s, 2H), 4.00-3.90 (m, 2H), 3.75 (m, 2H), 3.57-3.56 (m, 2H),
3.47-3.44 (m, 2H), 3.15 (m, 2H), 1.23-1.17 (m, 2H), 1.15-1.12 (m, 2H).

<Example 96> 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-yDmethoxv)phenvDethynyl)-1-(2.2-dimethoxyethy])- 1H-indole-6-carboxvlic acid:
(1-96)

Step 1 : Preparation of methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl
isoxazol-4-vlmethoxv)phenvlDethvnvl)-1-(2.2-dimethoxvethyvl)-1H-indole-6-carboxvl

ate

This compound was made using the procedure described for example 1(Step 5).
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[1940]

[1941]
[1942]

[1943]
[1944]

[1945]

[1946]

[1947]

[1948]
[1949]

[1950]
[1951]

Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6- dichloro
phenyl)isoxazole(Example 5)(200mg, 0.52mmol)was reacted with methyl
4-bromo- 1-(2,2-dimethoxyethyl)-1H-indole-6-carboxylate(178mg, 0.52mmol),
bis(triphenylphosphine)palladium(II) dichloride(PdCl,(PPh;),,42mg, 0.0.6mmol),
copper(I) iodide(11.4mg, 0.06mmol)and 1,8-Diazabicyclo[5.4.0Jundec-7-ene (DBU,
0.4ml, 2.6mmol) to afford the intermediate compound methyl
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)e
thynyl)-1-(2,2-dimethoxyethyl)-1H-indole-6-carboxylate(205mg, 58%).

'H-NMR (CDCl;, 400MHz): 68.13 (s, 1H), 8.02 (d, 1H), 7.48-7.31 (m, 6H), 6.90 (d,
1H), 6.84 (d, 1H), 6.72-6.70 (dd, 1H), 4.83 (s, 2H), 4.55 (m, 1H), 4.28 (d, 2H), 6.96 (s,
3H), 3.35 (s, 6H), 2.16 (m, 1H), 1.32-1.27 (m, 2H), 1.20-1.16 (m, 2H).

Step 2 : Preparation of 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-vmethoxy)phenyvlethynyl)-1-(2.2-dimethoxyethyl)-1H-indole-6-carboxvli

¢ acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(205mg, 0.30mmol) was reacted with lithium
hydroxide(126mg, 3.0mmol) to afford the title compound(115mg, 58%).

'H-NMR (DMSO 400MHz): 6 8.19 (s, 1H), 7.80 (s, 1H), 7.69 (d, 1H), 7.65-7.54 (m,
4H), 7.12 (d, 1H), 6.86-6.84 (dd, 1H), 6.71 (d, 1H), 6.99 (s, 2H), 4.62 (q, 1H), 4.01
(dd, 2H), 6.27 (s, 6H), 2.51 (m, 1H), 1.23-1.14(m, 4H).

<Example 97> 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenvl)isoxazol -
4-yvl)methoxv)phenvDethyvnyl)-1-(2-hvdroxyethyl)- 1 H-indole-6-carboxylic acid: (I1-97)

Step 1 : Preparation of methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yDmethoxyv)phenvl)ethynyl)-1-(2-hvdroxyethyl)-1H-indole-6-carboxvlate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.239mmol) was reacted with methyl
4-bromo- 1-(2-((tert-butyldimethylsilyl)oxy)ethyl)- 1 H-indole-6- carboxylate (118mg,
0.287mmol), bis(triphenylphosphine)palladium(II) dichloride(21mg, 0.03 mmol),
copper(I) iodide(5.7mg, 0.03mmol) and triethylamine(0.2ml, 1.44mmol) to afford the
intermediate compound methyl 4-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-1-(2-hydroxyethyl)-1H-in
dole-6-carboxylate(48.6mg, 32%).
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[1952]

[1953]
[1954]

[1955]
[1956]

[1957]

[1958]
[1959]

[1960]
[1961]

[1962]
[1963]

[1964]

[1965]

'H-NMR (CDCl;, 400MHz): & 8.10 (s, 1H), 8.01 (d, 1H), 7.48-7.40 (m, 4H),
7.35-7.31 (m, 1H), 6.90 (d, 1H), 6.85-6.84 (d, 1H), 6.72-6.69 (m, 1H), 4.83 (s, 2H),
4.37-4.35 (t, 2H), 4.00-3.99 (d, 2H), 3.94 (s, 2H), 2.18-2.13 (m, 1H), 1.61 (s, 1H),
1.32-1.28 (m, 2H), 1.25-1.16 (m, 2H).

Step 2 : Preparation of 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-yDmethoxy)phenvl)ethynyl)-1-(2-hydroxyethyl)- 1 H-indole-6-carboxylic

acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 1)(48.6mg, 0.076mmol) was reacted with
lithium hydroxide(32mg, 0.76mmol) to afford the title compound(41.5mg, 88%).

'H-NMR (CDCl;, 400MHz): & 8.18 (s, 1H), 8.08 (d, 1H), 7.49-7.40 (m, 4H),
7.36-7.32 (m, 1H), 6.91-6.90 (d, 1H), 6.87 (d, 1H), 6.73-6.70 (m, 1H), 4.83 (s, 2H),
4.40-4.37 (t, 2H), 4.02-4.00 (t, 2H), 2.18-2.17 (m, 1H), 1.32-1.27 (m, 2H), 1.20-1.16
(m, 2H).

<Example 98> 4-((2-chloro-4-((5-cvclopropvl-3-(2.6-dichlorophenvl)isoxazol -
4-vDmethoxv)phenvDethyvnvl)-1-(2-hvdroxv-2-methvlpropvl)-1H-indole-6- carboxvlic

acid: (I-98)

Step 1 : Preparation of methyl 4-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yl)methoxy)phenyl)ethynyl)-1-(2-hydroxv-2-methylpropvl)-1H-indole-6-¢
arboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.239mmol) was reacted with methyl
4-bromo-1-(2-((tert-butyldimethylsilyl)oxy)-2-methylpropyl)-1H- indole-
6-carboxylate(126mg, 0.287mmol), bis(triphenylphosphine)palladium(II)
dichloride(21mg, 0.03mmol), copper(I) iodide(5.7mg, 0.03mmol) and tri-
ethylamine(0.2ml, 1.44mmol) to afford the intermediate compound methyl
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)e
thynyl)-1-(2-hydroxyethyl)- 1 H-indole-6-carboxylate(44.4mg, 28%).

'H-NMR (DMSO, 400MHz): & 8.27 (s, 1H), 7.77 (d, 1H), 7.66-7.8 (m, 4H),
7.56-7.54 (t, 1H), 7.12-7.11 (d, 1H), 6.96(s, 3H), 6.68-6.84 (m, 1H), 6.70-6.69 (d, 1H),
4.99 (s, 2H), 4.74 (s, 1H), 4.19 (s, 2H), 1.23-1.14 (m, 4H), 1.09 (s, 6H).
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[1966]

[1967]
[1968]

[1969]

[1970]

[1971]

[1972]

[1973]

[1974]
[1975]

[1976]

[1977]

[1978]

[1979]
[1980]

Step 2 : Preparation of 4-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-ymethoxy)phenvl)ethynyl)-1-(2-hyvdroxy-2-methylpropyl)-1H-indole-6-ca

rboxylic acid

This compound was made using the procedure described for example 1(Step 6).
Thus,the intermediate compound(Step 1)(44.4mg, 0.066mmol) was reacted with
lithium hydroxide(27mg, 0.66mmol) to afford the title compound(39mg, 91%).

'H-NMR (DMSO, 400MHz): & 8.27 (s, 1H), 7.77 (d, 1H), 7.66-7.8 (m, 4H),
7.56-7.54 (t, 1H), 7.12-7.11 (d, 1H), 6.68-6.84 (m, 1H), 6.70-6.69 (d, 1H), 4.99 (s, 2H),
4.74 (s, 1H), 4.19 (s, 2H), 1.23-1.14 (m, 4H), 1.09 (s, 6H).

<Example 99> 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)isoxazol -
4-yDmethoxv)phenvDethyvnyl)-1H-indazole-4-carboxylic acid: (I1-99)

Step 1 : Preparation of 1-(tert-butyl) 4-methyl 6-((2-chloro-4-((5-cyclopropyl -
3-(2.6-dichlorophenvl)isoxazol-4-vl)methoxv)phenvlethvnyl)-1H-indazole-1.4-dicarb

oxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(118mg, 0.28mmol) was reacted with 1-(tert-butyl)
4-methyl 6-bromo-1H-indazole-1,4-dicarboxylate(100mg, 0.28mmol),
bis(triphenylphosphine)palladium(II) dichloride((PdCl,(PPhs;),, 20mg, 0.028mmol),
copper(I) iodide(2.6mg, 0.014mmol) and triethylamine(0.08ml, 0.56mmol) to afford
the intermediate compound 1-(tert-butyl) 4-methyl 6-((2-chloro-4-
((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)- 1 H-ind
azole-1,4-dicarboxylate(74mg, 38%).

'H-NMR (CDCl;, 400MHz): 6 8.63 (s, 1H), 8.55 (s, 1H), 8.09 (d, 1H), 7.37-7.33 (m,
3H), 7.29-7.25 (m, 1H), 6.82 (d, 1H), 6.65 (dd, 1H), 4.76 (s, 2H), 3.96 (s, 3H),
2.11-2.07 (m, 1H), 1.67 (s, 9H), 1.26-1.22 (m, 2H), 1.17-1.10 (m, 2H).

Step 2 : Preparation of methyl 6-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-y)methoxy)phenylethynyl)-1H-indazole-4-carboxvlate

This compound was made using the procedure described for example 89(Step 2).
Thus, the intermediate compound(Step 1)(74mg, 0.1 1mmol) was reacted with trifluo-
roacetic acid(0.2ml, 2.7mmol) to afford the intermediate compound methyl

6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
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methoxy)phenyl)ethynyl)-1H-indazole-4-carboxylate(36mg, 55%).

'H-NMR (CDCl;, 400MHz): & 8.62 (s, 1H), 8.11 (s, 1H), 7.90 (s, 1H), 7.50-7.34 (m,
4H), 6.91 (d, 1H), 6.74 (dd, 1H), 4.85 (s, 2H), 4.06 (s, 3H), 2.20-2.14 (m, 1H),
1.35-1.30 (m, 2H), 1.22-1.17 (m, 2H).

Step 3 : Preparation of 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxy)phenylethynyl)-1H-indazole-4-carboxylic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 1)(36mg, 0.06mmol) was reacted with lithium
hydroxide(25mg, 0.6mmol) to afford the title compound(35mg, 100%).

'H-NMR (DMSO, 400MHz): & 13.57 (s, 1H), 8.42 (s, 1H), 7.97 (s, 1H), 7.83 (d, 1H),
7.65-7.54 (m, 4H), 7.11 (d, 1H), 6.86 (dd, 1H), 4.99 (s, 2H), 2.46 (m, 1H), 1.30-1.21
(m, 2H), 1.16-1.12 (m, 2H).

<Example 100> 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -
4-vDmethoxv)phenvDethvnv])-2.3-dihvdrobenzofuran-7-carboxvlic acid: (I-100

Step 1 : Preparation of methvl 5-((2-chloro-4-((5-cvclopropvl-3-(2.6- dichlorophenvl
Jisoxazol-4-yvl)methoxy)phenylethynyl)-2.3-dihydrobenzofuran-7-carboxylate

This compound was made using the procedure described for example 1(Step 5). Thus
4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.23mmol) was reacted with methyl
3-bromo-2,3-dihydrobenzofuran-7-carboxylate(61mg, 0.23mmol), bis(triphenyl
phosphine)palladium(Il)dichloride(PdCl,(PPhs;),, 8mg, 0.01mmol), Copper(I)
iodide(2.2.mg, 0.0lmmol) and triethylamine(0.1ml, 0.71mmol) to afford the intermedi-
atecompound methyl 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazol-4-yl)methoxy)phenyl)ethyl)-2,3-dihydrobenzofuran-7-carboxylate(50
mg, 37%).

'H-NMR (CDCl;, 400MHz): 6 7.93 (s, 1H), 7.76-7.71 (m, 1H), 7.52-7.50 (m, 1H),
7.44-7.33 (m, SH), 6.99 (s, 1H), 6.69 (dd, 1H), 4.81 (s, 2H), 4.78 (t, 2H), 3.91 (s, 3H),
3.26 (t,2H), 2.17-2.13 (m, 1H), 1.32-1.28 (m, 2H), 1.19-1.14 (m, 2H).

Step 2 : Preparation of 5-((2-chloro-4-((5-cvclopropyl-3.(2.6-dichlorophenyl)
isoxazol-4-vl)methoxy)phenylethynyl)-2.3-dihydrobenzofuran-7-carboxylic acid

This compound was made using the procedure described for example 1(Step 6).



138

WO 2018/190643 PCT/KR2018/004277

[1998]

[1999]

[2000]

[2001]

[2002]

[2003]
[2004]

[2005]

[2006]
[2007]

[2008]
[2009]

[2010]

Thus, this intermediate compound(Step 1)(50mg, 0.08mmol) was reacted with lithium
hydroxide(35mg, 0.84mmol) to afford the title compound(27mg, 56%).

'H-NMR (DMSO, 400MHz): & 7.95 (s, 1H), 7.70-7.48 (m, SH), 7.09 (s, 1H), 6.82
(dd, 1H), 4.97 (s, 2H), 4.67 (t, 2H), 3.26-3.14 (t, 3H), 1.24-1.12 (m, 2H), 0.87-0.84 (m,
2H).

<Example 101> 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -
4-yvDmethoxv)phenvDethyvnyl)-1H-indole-4-carboxylic acid: (I-101)

Step 1 : Preparation of 1-(tert-butyl) 4-methyl 6-((2-chloro-4-((5-cyclopropyl -
3-(2.6-dichlorophenyl)isoxazol-4-yl)methoxv)phenylethynyl)-1H-indole-1.4-dicarbox

ylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(354mg, 0.846mmol) was reacted with 1-(tert-butyl)
4-methyl 6-bromo-1H-indole-1,4-dicarboxylate(100mg, 0.282mmol) was reacted with
copper(I) iodide(5.3mg, 0.028mmol), bis(triphenylphosphine)palladium(II)
dichloride(PdClL,(PPhs;),, 40mg, 0.056mmol) and triethylamine(0.2ml, 1.411mmol) to
afford the intermediate compound 1-(tert-butyl) 4-methyl
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyDisoxazol-4-yl)methoxy)phenyl)ethynyl)-1H-indole-1,4-dicarboxylate(74mg,
38%).

'H-NMR (CDCl;, 400MHz): 6 8.18 (d, 1H), 8.32 (s, 1H), 7.48-7.45 (m, 4H),
7.42-7.38 (m, 1H), 7.16 (s, 1H), 6.89 (d, 1H), 6.72-6.69 m, 1H), 4.83 (s, 2H), 3.94 (s,
3H), 2.20-2.15 (m, 1H), 1.62 (s, 9H), 1.33-1.31 (m, 2H), 1.20-1.17 (m, 2H).

Step 2 : Preparation of methyl 6-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yDmethoxv)phenvl)ethynyl)-1H-indole-4-carboxylate

This compound was made using the procedure described for example 89(Step 2).
Thus, the intermediate compound(Step 1)(74mg, 0.108mmol) was reacted with trifluo-
roacetic acid(0.2ml) to afford the intermediate compound methyl
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)e
thynyl)-1H-indole-4-carboxylate(29mg, 45%).

'H-NMR (CDCl;, 400MHz): 6 9.56 (s, 1H), 8.07 (d, 1H), 7.78 (s, 1H), 7.43-7.41 (m,
4H), 7.37-7.33 (m, 1H), 7.15 (s, 1H), 6.88 (d, 1H), 6.71-6.68 (m, 1H), 4.83 (s, 2H),
3.99 (s, 3H), 2.19-2.15 (m, 1H), 1.32-1.28 (m, 2H), 1.20-1.15 (m, 2H).
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Step 3 : Preparation of 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxv)phenvl)ethynvl)-1H-indole-4-carboxylic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, the intermediate compound(Step 2)(29mg, 0.049mmol) was reacted with lithium
hydroxide(20mg, 0.489mmol) to afford the title compound(19mg, 67%).

'H-NMR (CDCl;, 400MHz): 6 8.45 (s, 1H), 8.19 (d, 1H), 7.82 (s, 1H), 7.46-7.42 (m,
4H), 7.36-7.32 (m, 1H), 6.88 (d, 1H), 6.71-6.68 (dd, 1H), 4.82 (s, 1H), 2.18-2.14 (m,
1H), 2.32-1.24 (m, 4H).

<Example 102> 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-yDmethoxy)phenvl)ethynylbenzo|d]oxazole-7-carboxylic acid: (I-102)

Step 1 : Preparation of methyl 5-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl
lisoxazol-4-yl)methoxy)phenyl)ethynylbenzo[d]oxazole-7-carboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(127.2mg, 0.30mmol) was reacted with methyl
S-bromobenzo[d]oxazole-7-carboxylate(77.8mg, 0.30mmol), tetrakis(triphenyl
phosphine)palladium(0)(Pd(PPh,),, 34.7mg, 0.03mmol), copper(l) iodide(5.7mg,
0.03mmol) and N, N-diisopropylethylamine(63ul, 0.36mmol)to afford the intermediate
compound methyl 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzo[d]oxazole-7-carboxylate
(31mg, 17%).

'H-NMR (CDCl;, 400MHz): 6 8.24-8.22 (m, 2H), 8.14 (d, 1H), 7.74-7.40 (m, 2H),
7.36-7.31(m, 2H), 6.89 (d, 1H), 6.70 (dd, 1H), 4.83 (s, 2H), 4.04 (s, 3H), 2.18-2.14 (i,
1H), 1.33-1.26 (m, 2H), 1.24-1.15(m, 2H).

Step 2 : Preparation of 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-y)methoxy)phenvl)ethynvl)benzo[d]oxazole-7-carboxylic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(31mg, 0.05mmol) was reacted with lithium
hydroxide(22mg, 0.52mmol) to afford the title compound(20mg, 69%).

'H-NMR (MeOD., 400MHz): & 8.42 (s, 1H), 8.36 (s, 1H), 7.77 (s, 1H), 7.53-7.44 (m,
3H), 7.40-7.37(m, 1H), 6.88 (d, 1H), 6.73 (dd, 1H), 4.93 (s, 2H), 2.36-2.33(m, 1H),
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1.34-1.20 (m, 4H).

<Example 103> 5-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichlorophenvl) isoxazol -

4-vDmethoxy)phenvDethynyl)-2-methylbenzold]oxazole-7-carboxvlic acid: (I-103)

Step 1 : Preparation of methyl 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichloro

phenyl)isoxazol-4-vl)methoxy)phenyDethynv])-2-methylbenzo[d]oxazole-7-carboxylat

€

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(100mg, 0.24mmol) was reacted with methyl
5-bromo-2-methylbenzo[d]oxazole-7-carboxylate(64mg, 0.24mmol), tetrakis
(triphenylphosphine)palladium(0)(Pd(PPh;)4, 23mg, 0.02mmol), copper(I)
iodide(3.8mg, 0.02mmol) and N,N-diisopropylethylamine(50ul, 0.28mmol) to afford
the intermediate compound methyl 5-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-methylbenzo[d]oxazole
-7-carboxylate(44.2mg, 30%).

'H-NMR (CDCl;, 400MHz): 6 8.24-8.22 (m, 2H), 8.14 (d, 1H), 7.74-7.40 (m, 2H),
7.36-7.31(m, 2H), 6.89 (d, 1H), 6.70 (dd, 1H), 4.83 (s, 2H), 4.04 (s, 3H), 2.18-2.14 (i,
1H), 1.33-1.26 (m, 2H), 1.24-1.15(m, 2H).

Step 2 : Preparation of 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-methylbenzo[d]oxazole-7-carboxylic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(44mg, 0.073mmol) was reacted with lithium
hydroxide(30.4mg, 0.73mmol) to afford the title compound(30mg, 69%).

'H-NMR (MeOD,, 400MHz): & 8.42 (s, 1H), 8.36 (s, 1H), 7.77 (s, 1H), 7.53-7.44 (m,
3H), 7.40-7.37(m, 1H), 6.88 (d, 1H), 6.73 (dd, 1H), 4.93 (s, 2H), 2.36-2.33(m, 1H),
1.34-1.20 (m, 4H).

<Example 104> 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-vDmethoxy)phenvDethynyl)-2-ethylbenzo[d]oxazole-7-carboxyvlic acid: (I-104)

Step 1 : Preparation of methyl S-((2-chloro-4-((5-cyclopropyl-3-(2.6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenylethynyl)-2-ethylbenzo[d]oxazole-7-carb
oxylate
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This compound was made using the procedure described for example 1(step 5). Thus,
4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(143.7mg, 0.34mmol) was reacted with methyl
5-bromo-2-ethylbenzo[d]oxazole-7-carboxylate(97.5mg, 0.34mmol), tetrakis
(triphenylphosphine)palladium(0)(Pd(PPhs;),, 34.7mg, 0.03mmol), copper (I)
iodide(5.7mg, 0.03mmol) and N,N-diisopropylethylamine(71ul, 0.41mmol) to afford
the intermediate compound methyl 5-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-ethylbenzo[d]oxazole-7
-carboxylate(45.9mg, 22%).

'H-NMR (CDCl;, 400MHz): & 8.12 (s, 1H), 7.99 (s, 1H), 7.44-7.40 (m, 3H),
7.36-7.33(m, 1H), 6.86 (d, 1H), 6.68 (dd, 1H), 4.83 (s, 2H), 4.02 (s, 3H), 3.04 (q, 2H),
2.19-2.14 (m, 1H), 1.49 (t, 3H), 1.29-1.25 (m, 2H), 1.19-1.16 (m, 2H).

Step 2 : Preparation of 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-vl)methoxy)phenylethynyl)-2-ethylbenzo[d]oxazole-7-carboxylic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(45mg, 0.07mmol) was reacted with lithium
hydroxide(30.4mg, 0.72mmol) to afford the title compound(24mg, 56.3%).

'H-NMR (MeOD,, 400MHz): & 8.05 (s, 1H), 7.96 (s, 1H), 7.56-7.53 (m, 2H),
7.50-7.46(m, 2H), 6.95 (s, 1H), 6.79 (d, 1H), 3.07 (q, 2H), 2.40-2.36(m, 1H), 1.48 (t,
3H), 1.26-1.23 (m, 4H).

<Example 105> 5-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichlorophenvyl) isoxazol-

4-yvDmethoxv)phenvDethynyl)-2-propylbenzold]oxazole-7-carboxvlic acid: (I-105)

Step 1 : Preparation of methyl 5-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yl)methoxy)phenyl)ethynyl)-2-propylbenzo[d]oxazole-7-carboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(130mg, 0.31mmol) was reacted with methyl
S-bromo-2-propylbenzo[d]oxazole-7-carboxylate(92.2mg, 0.3 1mmol), tetrakis
(triphenylphosphine)palladium(0)(Pd(PPhs;)., 34.7mg, 0.03mmol), copper(l)
iodide(5.7mg, 0.03mmol) and N,N-diisopropylethylamine(64.8ul, 0.37mmol) to afford
the intermediate compound methyl 5-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-propylbenzo[d]oxazole-
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7-carboxylate(88.4mg, 45%).

'H-NMR (CDCl;, 400MHz): 6 8.11 (dd, 1H), 7.99 (dd, 1H), 7.44-7.40 (m, 3H),
7.36-7.32(m, 1H), 6.88 (d, 1H), 6.70 (dd, 1H), 4.83 (s, 2H), 4.02 (s, 3H), 3.01-2.96 (m,
2H), 2.20-2.14 (m, 1H), 2.13-1.91(m, 2H), 1.33-1.29 (m, 2H), 1.20-1.19 (m, 2H), 1.17
(t, 3H).

Step 2 : Preparation of 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxv)phenyl)ethynyl)-2-propylbenzol[d]oxazole-7-carboxvlic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(88mg, 0.14mmol) was reacted with lithium
hydroxide(58mg, 1.4mmol) to afford the title compound(61mg, 70%).

'H-NMR (DMSO, 400MHz): & 13.68 (br s, 1H), 8.08 (d, 1H), 7,93 (d, 1H), 7.65-7.63
(m, 2H), 7.59-7.54 (m, 2H), 7.11 (d, 1H), 6.85 (dd, 1H), 4.99 (s, 2H), 2.99 (t, 2H),
1.91-1.80 (m, 2H), 1.26-1.12 (m, 4H), 1.02 (t, 3H).

<Example 106> 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-vDmethoxv)phenvDethyvnvl)-2-isopropvlbenzo[dloxazole-7-carboxvlic acid: (I-106

Step 1 : Preparation of methyl 5-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-v)methoxy)phenyl)ethynyl)-2-isopropvlbenzo[d]oxazole-7-carboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(326mg, 0.78mmol) was reacted with methyl
5-bromo-2-isopropylbenzo[d]oxazole-7-carboxylate(232mg, 0.78mmol),
tetrakis(triphenylphosphine)palladium(0)(Pd(PPh;),, 92.4mg, 0.08mmol), copper(l)
iodide(15.2mg, 0.08mmol) and N,N-diisopropylethylamine(0.16ml, 0.94mmol) to
afford the intermediate compound methyl 5-((2-chloro-4-((5- cyclopropyl-
3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)
ethynyl)-2-isopropylbenzo[d]oxazole-7-carboxylate(210mg, 64%).

'H-NMR (CDCl;, 400MHz): & 7.44-7.39 (m, 4H), 7.36-7.31 (m, 2H), 6.88 (s, 1H),
6.66-6.64 (m, 1H), 4.82 (s, 2H), 4.02 (s, 3H), 3.35-3.31 (m, 1H), 2.16-2.13 (m, 1H),
1.50 (d, 6H), 1.31-1.24 (m, 2H), 1.99-1.16 (m, 2H).

Step 2 : Preparation of 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-v)methoxy)phenyl)ethynyl)-2-isopropylbenzold]oxazole-7- carboxylic acid
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This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(86mg, 0.14mmol) was reacted with lithium
hydroxide(56.7mg, 1.4mmol) to afford the title compound(74mg, 85%).

'H-NMR (MeOD,, 400MHz): & 7.91 (s, 1H), 7.77 (s, 1H), 7.40-7.30 (m, 4H), 6.79 (s,
1H), 6.64 (d, 1H), 4.84 (s, 2H), 3.25-3.22 (m, 1H), 2.24-2.23 (m, 1H), 1.36 (d, 6H),
1.17-1.10 (m, 4H).

<Example 107> 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-yDmethoxy)phenvl)ethynyl)-2-(hydroxymethyl)benzo[d]oxazole-7-carboxvlic acid:

1-107)

Step 1 : Preparation of methyl 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichloro

phenylisoxazol-4-vl)methoxy)phenylethynyl)-2-(methoxymethyl)benzo|d]oxazole-7-
carboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(224mg, 0.53mmol) was reacted with methyl
S-bromo-2-(methoxymethyl)benzo[d]oxazole-7-carboxylate(145.9mg, 0.49mmol),
bis(triphenylphosphine)palladium(II)dichloride(PdCl,(PPh;),, 17.2mg, 0.025mmol),
copper(I) iodide(4.8mg, 0.025mmol) and triethylamine(82.2ul, 0.59mmol) to afford the
intermediate compound methyl 5-((2-chloro-4-((5- cyclopropyl-
3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-(methoxymethyl)benz
o[d]oxazole-7-carboxylate(108mg, 35%).

'H-NMR (CDCl;, 400MHz): & 7.75 (s, 1H), 7.48 (s, 1H), 7.47-7.31 (m, 4H), 6.86 (s,
1H), 6.67 (dd, 1H), 4.81 (s, 2H), 4.66 (s, 2H), 3.92 (s, 3H), 3.89 (s, 3H), 2.22-2.10 (m,
1H), 1.54-1.29 (m, 2H), 1.19-1.15 (m, 2H).

Step 2 : Preparation of5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-y)methoxy)phenyl)ethynvl)-2-(hvdroxymethyvl)benzo[d]oxazole-7-carboxy

lic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(50mg, 0.08mmol) was reacted with lithium
hydroxide(32.9mg, 0.8mmol) to afford the title compound(35mg, 72%).

'H-NMR (DMSO, 400MHz): & 13.17 (br, 1H), 7.65-7.62 (m, 2H), 7.57-7.53 (m, 2H),
7.43 (d, 1H), 7.13 (d, 1H), 7.09 (d, 1H), 6.82 (dd, 1H), 4.99 (s, 2H), 4.71 (s, 2H),
1.24-1.12 (m, 4H).
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<Example 108> 7-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichlorophenvl) isoxazol-4-

yDmethoxy)phenyl)ethynyl)quinoxaline-S-carboxylic acid: (I-108)

Step 1 : Preparation of methyl 7-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl
)isoxazol-4-ylmethoxy)phenylethynyl)quinoxaline-5- carboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(200mg, 0.52mmol) was reacted with methyl
7-bromoquinoxaline-5-carboxylate(138mg, 0.52mmol), bis(triphenylphosphine)
palladium(II) dichloride(PdCl,(PPh;),, 42mg, 0.0.6mmol), copper(l) iodide(11.4mg,
0.06mmol)and 1,8-Diazabicyclo[5.4.0]Jundec-7-ene (DBU, 0.4ml, 2.6mmol) to afford
the intermediate compound methyl 7-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)quinoxaline-5-carboxylate
(223mg, 71%).

'H-NMR (CDCl;, 400MHz): 6 8.95 (s, 1H), 8.91 (s, 1H), 8.38 (s, 1H), 8.24 (s, 1H),
7.48-7.23 (m, 4H), 6.91 (d, 1H), 6.73 (d, 1H), 4.84 (s, 2H), 4.06 (s, 3H), 2.18 (m, 1H),
1.27-1.20 (m, 2H), 1.19-1.15 (m, 2H).

Step 2 : Preparation of 7-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-yl)methoxy)phenyl)ethynyl)quinoxaline-S-carboxylic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(223mg, 0.37mmol) was reacted with lithium
hydroxide(155mg, 3.7mmol) to afford the title compound(46mg, 21%).

'H-NMR (DMSO, 400MHz): & 13.99 (s, 1H), 9.12 (s, 1H), 8.24 (s, 1H), 7.66-7.63
(m, 3H), 7.56-7.54 (m, 1H), 7.14 (d, 1H), 6.89 (d, 1H), 5.01 (s, 2H), 2.51 (m, 1H),
1.21-1.15 (m, 4H).

<Example 109> 7-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -
4-vDmethoxy)phenyDethynyl)-2.3-dimethvlquinoxaline-5-carboxyvlic acid: (I-109

Step 1 : Preparation of methyl 7-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichloro
phenylisoxazol-4-v)methoxy)phenylethynyl)-2.3-dimethylquinoxaline-S-carboxylate

This compound was made using the procedure described for example 1(Step 5).

Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
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phenyl)isoxazole(Example 5)(200mg, 0.52mmol) was reacted with methyl
7-bromo-2,3-dimethylquinoxaline-5-carboxylate(153mg, 0.52mmol), bis( triph-
enylphosphine)palladium(II) dichloride(PdCl,(PPh;),, 42mg, 0.0.6mmol), copper(I)
iodide(11.4mg, 0.06mmol) and 1,8-Diazabicyclo[5.4.0]Jundec-7-ene (DBU, 0.4ml,
2.6mmol) to afford the intermediate compound methyl
7-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)e
thynyl)-2,3-dimethylquinoxaline-5-carboxylate(190mg, 65%).

'H-NMR (CDCl;, 400MHz): 6 8.24 (d, 1H), 8.11 (d, 1H), 7.45-7.32 (m, 4H), 6.89 (d,
1H), 6.72-6.70 (dd, 1H), 4.84 (s, 2H), 4.04 (s, 3H), 2.76 (s, 3H), 2.73 (s, 3H), 2.16 (m,
1H), 1.30-1.24 (m, 2H), 1.20-1.16 (m, 2H).

Step 2 : Preparation of 7-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl )

isoxazol-4-yl)methoxy)phenyl)ethynyl)-2.3-dimethylquinoxaline-5-carboxvlic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(190mg, 0.3 1mmol) was reacted with lithium
hydroxide(130mg, 3.1mmol) to afford the title compound(63mg, 33%).

'H-NMR (DMSO, 400MHz): & 14.52 (s, 1H), 8.31 (d, 1H), 8.25 (d, 1H), 7.64-7.62
(m, 3H), 7.58-7.54 (m, 1H), 7.13 (d, 1H), 6.88 (m, 1H), 5.01 (s, 2H), 2.77 (s, 3H), 2.67
(s, 3H), 2.51(m, 1H), 1.21-1.14 (m, 2H).

<Example 110> 5-((2-chloro-4-((5-cvclopropyl-3-(2.6-dichlorophenvl) isoxazol -

4-yvlmethoxv)phenvlethynyvl)-2-cvclopropylbenzoldloxazole-7-carboxylic acid:

(d-110)

Step 1 : Preparation of methyl 5-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yv)methoxy)phenyDethvnvl)-2-cvclopropylbenzo[d]oxazole-7-carboxvlate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(182mg, 0.43mmol) was reacted with methyl
S-bromo-2-cyclopropylbenzo[d]oxazole-7-carboxylate(117mg, 0.40mmol),
bis(triphenylphosphine)palladium(II)dichloride(PdCl,(PPh;),, 14mg, 0.02mmol),
copper(I) iodide(3.8mg, 0.02mmol) and triethylamine(67ul, 0.48mmol) to afford the
intermediate compound methyl 5-((2-chloro-4-((5-cyclopropyl-3-(2,6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-cyclopropylbenzo[d]oxazole
-7-carboxylate(121mg, 48%).

'H-NMR (CDCl;, 400MHz): 6 8.06 (d, 1H), 7.90 (d, 1H), 7.43-7.40 (m, 3H),
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7.36-7.31 (m, 1H), 6.88 (d, 1H), 6.69 (dd, 1H), 4.82 (s, 2H), 4.00 (s, 3H), 2.32-2.24
(m, 1H), 2.20-2.12 (m, 1H), 1.38-1.33 (m, 2H), 1.32-1.27 (m, 2H), 1.26-1.23 (m, 2H),
1.19-1.15 (m, 2H).

Step 2 : Preparation of 5-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-yDmethoxy)phenyl)ethynyl)-2-cyclopropylbenzol[d]oxazole-7-carboxvlic

acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(120mg, 0.19mmol)was reacted with lithium
hydroxide(79.4mg, 1.9mmol) to afford the title compound(102mg, 87.4%).

'H-NMR (DMSO, 400MHz): & 13.6 (br s, 1H), 7.99 (d, 1H), 7.97 (d, 1H), 7.87-7.62
(m, 2H), 7.57-7.55 (m, 2H), 7.09 (d, 1H), 6.83 (dd, 1H), 4.98 (s, 2H), 2.39-2.30 (m,
1H), 1.26-1.12 (m, 8H).

<Example 111> 2-butvl-5-((2-chloro-4-((5-cvclopropvl-3-(2.6-dichloro phenvl

isoxazol-4-vDmethoxv)phenvDethvnvlbenzo[dloxazole-7-carboxvlic acid: (I-111

Step 1 : Preparation of methyl 2-butyl-5-((2-chloro-4-((5-cyclopropyl-3-
(2.6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzo[d]oxazole-7-carbox
ylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(339.3mg, 0.81mmol) was reacted with methyl
5-bromo-2-butylbenzo[d]oxazole-7-carboxylate(230mg, 0.74mmol), bis( triph-
enylphosphine)palladium(II)dichloride(PdCl,(PPhs;),, 26mg, 0.037mmol), copper(I)
iodide(7mg, 0.037mmol) and triethylamine(0.12ml, 0.89mmol) to afford the in-
termediate compound methyl 2-butyl-5-((2-chloro-4-((5-cyclopropyl-3-
(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzo[d]oxazole-7-carbox
ylate(260mg, 54%).

'H-NMR (CDCl;, 400MHz): 6 8.11 (d, 1H), 7.98 (d, 1H), 7.44-7.40 (m, 3H),
7.36-7.32 (m, 1H), 6.88 (s, 1H), 6.69 (dd, 1H), 4.82 (s, 2H), 4.02 (s, 3H), 3.01 (t, 2H),
2.16-2.14 (m, 1H), 1.93-1.89 (m, 2H), 1.55-1.40 (m, 2H), 1.31-1.22 (m, 2H), 1.20-1.11
(m, 2H), 1.61 (t, 3H).

Step 2 : Preparation of 2-butyl-5-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl
Jisoxazol-4-yl)methoxy)phenyl)ethynyl)benzo[d]oxazole-7-carboxylic acid
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Thus, this intermediate compound(Step 1)(260mg, 0.40mmol)was reacted with lithium
hydroxide(167.9mg, 4mmol) to afford the title compound(203mg, 80%).

'H-NMR (DMSO, 400MHz): & 13.67 (br s, 1H), 8.06(d, 1H), 7,91 (d, 1H),
7.68-7.61(m, 2H), 7.59-7.54 (m, 2H), 7.09 (d, 1H), 6.85 (dd, 1H), 4.80(s, 2H), 2.99 (t,
2H), 2.10-2.04 (m, 1H), 1.91-1.88 (m, 2H), 1.52-1.38 (m, 2H), 1.21-1.17 (m, 2H),
1.17-1.13 (m, 2H), 1.01 (t, 3H).

<Example 112> 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -
4-vDmethoxy)phenvDethynyl)-2-methylbenzo[d]oxazole-4-carboxvlic acid: (I-112)

Step 1 : Preparation of methyl 6-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yl)methoxy)phenyl)ethynyl)-2-methylbenzo[d]oxazole-4-carboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(200mg, 0.52mmol) was reacted with methyl
6-bromo-2-methylbenzo[d]oxazole-4-carboxylate(140mg, 0.52mmol), bis
(triphenylphosphine)palladium(II) dichloride(PdCl,(PPh;),, 42mg, 0.0.6mmol),
copper(I) iodide(11.4mg, 0.06mmol) and 1,8-Diazabicyclo[5.4.0]Jundec-7-ene (DBU,
0.4ml, 2.6mmol) to afford the intermediate compound methyl
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
methoxy)phenyl)ethynyl)-2-methylbenzo[d]oxazole-4-carboxylate(164mg, 52%).

'H-NMR (CDCl;, 400MHz): 6 8.15 (d, 1H), 7.81 (d, 1H), 7.81-7.26 (m, 4H), 6.89 (d,
1H), 6.72-6.69 (dd, 1H), 4.83 (s, 2H), 4.04 (s, 3H), 3.09-3.04 (m, 3H), 2.14-2.04 (m,
1H), 1.32-1.17 (m, 4H).

Step 2 : Preparation of 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-y)methoxy)phenyl)ethynvl)-2-methylbenzo[d]oxazole-4-carboxylic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(164mg, 0.27mmol)was reacted with lithium
hydroxide(113mg, 2.7mmol) to afford the title compound(34mg, 21%).

'H-NMR (DMSO, 400MHz): 6 13.33 (s, 1H), 8.11 (d, 1H), 7.93 (d, 1H), 7.64-7.52
(m, 4H), 7.10 (d, 1H), 6.86-6.83 (dd, 1H), 5.02 (s, 2H), 3.06-3.00 (m, 3H), 1.23-1.08
(m, 4H).



148

WO 2018/190643 PCT/KR2018/004277

[2149]

[2150]
[2151]

[2152]
[2153]

[2154]

[2155]

[2156]

[2157]

[2158]

[2159]

[2160]

[2161]

[2162]
[2163]

[2164]
[2165]

<Example 113> 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-vDmethoxy)phenvDethynyl)-2-ethylbenzo[d]oxazole-4-carboxvlic acid: (I-113)

Step 1 : Preparation of methyl 6-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yl)methoxy)phenyl)ethynyl)-2-ethylbenzoldloxazole-4-carboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(200mg, 0.52mmol) was reacted with methyl
6-bromo-2-ethylbenzo[d]oxazole-4-carboxylate(148mg, 0.52mmol), bis( triph-
enylphosphine)palladium(II) dichloride(PdCl,(PPh;),, 42mg, 0.0.6mmol), copper(I)
iodide(11.4mg, 0.06mmol) and 1,8-Diazabicyclo[5.4.0]Jundec-7-ene (DBU, 0.4ml,
2.6mmol) to afford the intermediate compound
methyl6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
methoxy)phenyl)ethynyl)-2-ethylbenzo[d]oxazole-4-carboxylate(200mg, 62%).

'H-NMR (CDCl;, 400MHz): 6 8.15 (d, 1H), 7.81 (d, 1H), 7.81-7.26 (m, 4H), 6.89 (d,
1H), 6.72-6.69 (dd, 1H), 4.83 (s, 2H), 4.04 (s, 3H), 3.09-3.04 (m, 2H), 2.14-2.04 (m,
1H), 1.47 (q, 3H), 1.32-1.17 (m, 4H).

Step 2 : Preparation of 6-((2-chloro-4-((S-cyclopropyl-3-(2.6-dichlorophenyl)
isoxazol-4-yl)methoxy)phenyl)ethynyl)-2-ethylbenzo[d]oxazole-4-carboxylic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(200mg, 0.32mmol)was reacted with lithium
hydroxide(134mg, 3.2mmol) to afford the title compound(35mg, 18%).

'H-NMR (DMSO, 400MHz): 6 13.33 (s, 1H), 8.11 (d, 1H), 7.93 (d, 1H), 7.64-7.52
(m, 4H), 7.10 (d, 1H), 6.86-6.83 (dd, 1H), 5.02 (s, 2H), 3.06-3.00 (m, 2H), 1.38-1.14
(q, 3H), 1.23-1.08 (m, 4H).

<Example 114> 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -
4-vDmethoxy)phenyvDethynyl)-2-propylbenzo[d]oxazole-4-carboxvylic acid: (I-114)

Step 1 : Preparation of methyl 6-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yl)methoxy)phenyl)ethynyl)-2-propylbenzo[d]oxazole-4-carboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(200mg, 0.52mmol) was reacted with methyl
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6-bromo-2-propylbenzo[d]oxazole-4-carboxylate(155mg, 0.52mmol),
bis(triphenylphosphine)palladium(II) dichloride(PdCl,(PPh;),,42mg, 0.0.6mmol),
copper(I) iodide(11.4mg, 0.06mmol) and 1,8-Diazabicyclo[5.4.0]Jundec-7-ene (DBU,
0.4ml, 2.6mmol) to afford the intermediate compound methyl
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)
phenyl)ethynyl)-2-propylbenzo[d]oxazole-4-carboxylate(191mg, 58%).

'H-NMR (CDCl;, 400MHz): 6 8.15 (d, 1H), 7.81 (d, 1H), 7.43-7.26 (m, 4H), 6.89 (d,
1H), 6.71-6.69 (dd, 1H), 4.83 (s, 2H), 4.03 (s, 3H), 3.01 (q, 2H), 2.18-2.14 (m, 1H),
1.97-1.91 (m, 2H), 1.32-1.19 (m, 4H), 1.20-1.17 (m, 3H).

Step 2 : Preparation of 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ylmethoxv)phenyl)ethynyl)-2-propylbenzol[d]oxazole-4-carboxvlic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(191mg, 0.30mmol) was reacted with lithium
hydroxide(130mg, 3.0mmol) to afford the title compound(37mg, 20%).

'H-NMR (DMSO, 400MHz): 6 13.34 (s, 1H), 8.11 (d, 1H), 7.94 (d, 1H), 7.64-7.53
(m, 4H), 7.11 (d, 1H), 6.86-6.83 (dd, 1H), 4.99 (s, 2H), 2.98 (q, 2H), 1.87-1.81 (m,
2H), 1.23-1.13 (m, 4H), 1.01 (q, 3H).

<Example 115> 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl) isoxazol -

4-ylmethoxv)phenvlethyvnvl)-2-isopropylbenzo[d]oxazole-4-carboxyvlic acid: (I-115)

Step 1 : Preparation of methyl 6-((2-chloro-4-((5-cyclopropyl-3-(2.6- dichlorophenyl

Jisoxazol-4-yv)methoxy)phenyl)ethynvyl)-2-isopropyvlbenzo[d]oxazole-4-carboxylate

This compound was made using the procedure described for example 1(Step 5).
Thus, 4-((3-chloro-4-ethynylphenoxy)methyl)-5-cyclopropyl-3-(2,6-dichloro
phenyl)isoxazole(Example 5)(200mg, 0.52mmol) was reacted with methyl
6-bromo-2-isopropylbenzo[d]oxazole-4-carboxylate(148mg, 0.52mmol), bis( triph-
enylphosphine)palladium(II) dichloride(PdCl,(PPh;),, 42mg, 0.0.6mmol), copper(I)
iodide(11.4mg, 0.06mmol) and 1,8-Diazabicyclo[5.4.0]Jundec-7-ene (DBU, 0.4ml,
2.6mmol) to afford the intermediate compound methyl
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)e
thynyl)-2-isopropylbenzo[d]oxazole-4-carboxylate(158mg, 48%).

'H-NMR (CDCl;, 400MHz): 6 8.15 (d, 1H), 7.81 (d, 1H), 7.43-7.26 (m, 4H), 6.89 (d,
1H), 6.71-6.69 (dd, 1H), 4.83 (s, 2H), 4.03 (s, 3H), 2.18-2.14 (m, 2H), 1.32-1.19 (m,
8H).
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Step 2 : Preparation of 6-((2-chloro-4-((5-cyclopropyl-3-(2.6-dichlorophenyl)

isoxazol-4-ymethoxy)phenyl)ethynvl)-2-isopropylbenzo|d]oxazole-4-carboxvlic acid

This compound was made using the procedure described for example 1(Step 6).
Thus, this intermediate compound(Step 1)(158mg, 0.25mmol)was reacted with lithium
hydroxide(105mg, 2.5mmol) to afford the title compound(37mg, 24%).

'H-NMR (DMSO, 400MHz): 6 13.34 (s, 1H), 8.11 (d, 1H), 7.94 (d, 1H), 7.64-7.53
(m, 4H), 7.11 (d, 1H), 6.86-6.83 (dd, 1H), 4.99 (s, 2H), 2.49 (m, 2H), 1.23-1.13 (m,
8H).

<Experiment 1> In vitro test for FXR activity
To evaluate the in vitro test, the invented compounds(from I-1 to I-115) were de-

termined as follows and showed table 1.

1. Determination of Cellular FXR activities

FXR reporter assay was performed to measure cellular FXR activities of the
compounds in the present invention. FXR reporter cells with high expression level of
human FXR were seeded into 96-well cell culture plates, and incubated for 1~2 hours
at 37°C under 5% CO, atmosphere. The invented compounds diluted in DMSO with
various concentrations were added to the 96-well cell culture plates, and they were
incubated for 24 hours at 37°C under 5% CO, atmosphere. After incubation, we
calculate ECs by using luciferase substrate. E,,,, of the compounds in the present
invention was calculated where the E,,of GW-4064, a full FXR agonist, is 100%.



[2192]

151

WO 2018/190643 PCT/KR2018/004277

[Table 1]

Compound  |Experiment Compound |Experiment
Reporter E...(%) Reporter  |E,...(%)
CellECs(n [(GW4064 E,,..« CellEC50( |(GW4064 E,,..x
M) =100%) nM) =100%)

WO02000037 |C 100 I-56 A 96

077GW4064

WwO02011020 |D 90 I-58 E 75

615A1Examp

le 12

WwO02009012 |B 89 I-59 D 90

125A1Examp

le 32

I-1 E >100 I-60 B 98

I-2 E >100 I-61 C 95

I-3 D >100 I-62 C >100

I-4 C 91 I-63 C 78

I-5 D 84 I-64 B >100

I-7 E 85 I-65 C 92

I-8 E 98 I-66 C 92

I-11 E 90 1-67 B >100

I-12 D >100 I-68 E 96

I-13 D 90 1-69 D >100

I-14 D 96 I-70 C >100

I-15 C 82 I-71 D >100

I-16 C 91 I-72 D >100

I-17 D 89 I-73 D >100

I-18 D 87 I-74 A >100

I-19 A 99 I-75 B 93

1-20 C 94 I-76 A >100

1-21 A 92 I-77 A 100

I-22 C 93 I-78 B 89
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1-23 C >100 I-81 D >100
I-24 B >100 I-83 B 89
I-25 C 97 I-84 D 98
1-26 D >100 I-86 C 100
1-27 B 91 1-87 D >100
1-28 C 91 I-88 D 97
I-29 C 93 I-89 B 88
I-30 B 92 1-90 D 75
I-31 B >100 I-91 A >100
I-32 C 94 1-92 B 87
I-33 C 99 1-93 D 82
I-34 C 100 1-94 C >100
I-35 D 86 I-95 B >100
I-36 C 93 1-96 A 98
1-37 C 94 1-97 A 94
I-38 C 92 I-98 B >100
I-39 D 85 1-99 C 86
1-40 B 83 I-100 C >100
I-41 B >100 I-101 A 97
1-42 B >100 1-102 D >100
1-43 C >100 I-103 A >100
I-44 D >100 I-104 A 94
1-45 D 88 I-105 A >100
I-46 C 99 I-106 B 96
1-48 D 81 I-107 E >100
1-49 B >100 I-108 B 98
I-50 B >100 I-109 B 100
I-51 D 75 I-110 A 92
I-52 B >100 I-111 B 98
I-53 A 93 I-113 B 96
I-54 A >100 I-114 B >100
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I-55 B >100 I-115 B 97

[2193]

[2194]  Range A: ECs5, <20

[2195] Range B: 20 < ECs, < 60

[2196]  Range C: 60 < EC5, < 200

[2197] Range D: 200 < ECs,< 1,000

[2198]  Range E: 1,000 < ECs

[2199]

[2200]  According to the above table 1, we confirmed that the compounds in the present
invention were FXR agonists by cell-based assay. The compounds with enhanced
cellular FXR activities exhibited better activity than GW-4064, a full FXR agonist.

[2201]

[2202] <Experiment 2> Mouse Pharmacokinetics

[2203]

[2204]  To evaluate the pharmacokinetics test, the invented 18 compounds of examples were
determined as follows. Blood samples are collected at 15, 30, 60, 120, 240, 480, 1140
min. Quantification is by using a LC-MS/MS method specific to the selected
compound. Pharmarcokinetics parameters are calculated using WinNonLinnon com-
partmental analysis software.

[2205]

[2206] [Table 2]

Compound AUC[ng/mL* |Compound [AUC[ng/mL* |Compound [AUC[ng/mL*
hr] hr] hr]

WO020000370 |253.31 I-20 438.46 I-54 934.16

77GW4064

WO020110206 (352.09 I-21 6139.28 I-63 11876.91

I15A1Example

12

W020090121 |85.29 I-25 722.38 I-77 1006.29

25A1Example

32

I-2 271.37 1-28 1778.58 I-89 270.97

I-3 759.60 I-30 680.21 I-91 543.65

I-15 521.09 I-38 1000.33 1-99 205.49

I-16 2246.42 I-52 3309.52 I-106 2246.42
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[2207]

[2208]  As can be seen from table 2, The selected compounds showed significant pharma-
cokinetics in Balb/c male mice.

[2209]
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Claims

[Claim 1] A compound represented by Formula I, racemic, enantiomer, di-
astereoisomer thereof, or pharmaceutically acceptable salt thereof.

[Formula I]

In the present Formula I,
Y is carbon or nitrogen,

R! and R? are each independently hydrogen, halo or trifluoromethyl,

YA X jé&, or ges ,
. \\}
2 T we
X OF:

nis0, 1or?2,
X1, X2 and X3 are each independently carbon or nitrogen,

R? and R* are each independently hydrogen, halo, cyano, C, ¢ alkyl, C; ¢

cycloalkyl, halo C, ¢ alkyl, ) ) »
O¥\ /\ O¥\
Z

OH H
) }HLL , CONR#R22, NR2IR»2, CH,NRR22, CH,R3, COR#, OR=3,
Mn
O I
NR*#COR#, NR*CO,R®, NHCONHR®#*, NHSO,R# or 3- or 8-

membered heterocycles containing one or two oxygen or nitrogen

atom(s) therein,
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wherein, mis 1 or 2,
Ral and R# are each independently hydrogen, C,¢ alkyl, C; ¢ cycloalkyl,
halo C, 4 alkyl, o % or 3- or 8- membered heterocycles

\\

O‘/’S\

containing one or two oxygen or nitrogen atom(s) therein,

R# is hydrogen, C, 4 alkyl, C;¢ cycloalkyl, halo C, ¢ alkyl, b\)\ ,

, j or 3- or §- membered heterocycles
%\)\ IH O

containing one or two oxygen or nitrogen atom(s) therein,

R#* is hydrogen or C, ¢ alkyl,

R> is hydrogen, , , }E , ,
Oi)\ Oﬁ)\ TL HN }E
OH _O

HN% or O\\ % )

0=S~NH, O//S\

O NH>

R¢ and R are each independently hydrogen, halo, trifluoromethyl or tri-
fluoromethoxy,

R< is hydrogen, halo, C, ¢ alkyl, C;¢ cycloalkyl,

W1, W2 and W3 are each independently oxygen, nitrogen, CHR"!, CR"1,
NR¥! or CO,

wherein, R*! is hydrogen, halo, C, 4 alkyl, C;¢ cycloalkyl, halo C,

MeQ ’ /\%
Meo)\}\ Q

(CH,), heteroaryl or (CH,), aryl, wherein, p is 1, 2 or 3.

alkyl, C,¢ alkylamine, C, ¢ alkyl alcohol,

The compound according to claim 1,

R? and R* are each independently hydrogen, halo, cyano, C, ¢ alkyl, C; ¢

cycloalkyl, trifluoromethyl, , , )
O Qe\ /\ O §,>\
Z

OH H



WO 2018/190643

[Claim 3]

157

PCT/KR2018/004277

0) }a , NR#IR22, CH,NR#'R=2, OR®, , NR#CO,R#,
N A
O\/())m H
o ' Q0 or 3- or §- membered heterocycles
/\NJ\N}‘% S5 }‘i
H H N
H
containing one or two oxygen or nitrogen atom(s) therein,
wherein, mis 1 or 2,
R#! and R* are each independently hydrogen, methyl, ethyl, isopropyl,
tert-butyl, cyclopropyl, trifluoroethyl, , azetidine or

O\\S
-
O™\
piperidine,

R is hydrogen, methyl, ethyl, propyl, tert-butyl, cyclopropyl, trifluo-

romethyl, \%R , , j\‘ , azetidine,
b\/ ) {\% HO

piperidine, piperazine or morpholine,

R#* is hydrogen or methyl,

R< is hydrogen or methyl,

R*! is hydrogen, methyl, ethyl, propyl, cyclopropyl, \ ,

N
/LH/\/?’ HO/\; "HO Y Ho7<\/ :

MeO , /\)\ or , Formula I, racemic,
NS =
MeO OC) ,\\, Y
enantiomer, diastereoisomer thereof, or pharmaceutically acceptable
salt thereof.
The compound according to claim 1,

R! and R? are each independently hydrogen, chloro or trifluoromethyl,

wherein, when the Z is 1 ,
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R3 and R* are each independently hydrogen, chloro, fluoro, iodo, cyano,

methyl, ethyl, isopropyl, cyclopropyl, trifluoromethyl, ,
/

NR#IR%2, CH,NR#R«2, NR“CO
> > O > > 2 >
O§8\ O$ }‘N%
OH TN

,R#, azetidine, piperazine or pyrrolidine,
wherein, R#! and R* are each independently hydrogen, methyl, ethyl,
isopropyl, tert-butyl, cyclopropyl, trifluoroethyl, % ,

4\\
o2

azetidine, piperidine or oxetane,

R# is hydrogen, methyl, ethyl, tert-butyl, cyclopropyl, trifluoromethyl,

b\)\ ) ) \}\ , azetidine, piperidine,

piperazine or morpholine,

R#* is hydrogen, methyl or ethyl, Formula I, racemic, enantiomer, di-

astereoisomer thereof, or pharmaceutically acceptable salt thereof.
[Claim 4] The compound according to claim 1, R! and R?are each independently

hydrogen, chloro or fluoro,

wherein, when the Z is zes ,
\t}

A
LA

M-)

nisOorl,
R5 is ,

O

OH
W1, W2 and W? are each independently oxygen, nitrogen, CR¥! or NRv!

2

wherein, R*! is hydrogen, methyl, ethyl, isopropyl, cyclopropyl,
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ﬂJ\% © MeO ; N/\)\ or
~ HO\}\ Meo)\%‘ Q

N | , Formula I, racemic, enantiomer, diastereoisomer
thereof, or pharmaceutically acceptable salt thereof.
The compound according to claim 1, wherein, the compound rep-
resented by Formula I is selected from the group consisting of
following compounds and by Formula I, racemic, enantiomer, di-
astereoisomer thereof, or pharmaceutically acceptable salt thereof:
4-((4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)ph
enyl)ethynyl)benzoic acid;
3-((4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)ph
enyl)ethynyl)benzoic acid;
3-((4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)-2-
(trifluoromethyl)phenyl)ethynyl)benzoic acid;
4-((4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)-2-
(trifluoromethyl)phenyl)ethynyl)benzoic acid;
4-((4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)-2-
(trifluoromethyl)phenyl)ethynyl)benzoic acid;
4-((3-chloro-4-(phenylethynyl)phenoxy)methyl)-5-cyclopropyl-3-(2,6-
dichlorophenyl)isoxazole;
methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-
4-yl)methoxy)phenyl)ethynyl)benzoate;
methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-((ethoxycarbonyl)amino)benzoate;
methyl 3-((tert-butoxycarbonyl)amino)-5-((2-chloro-4-((5-cyclopropyl-
3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoate;
methyl 3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-
4-yl)methoxy)phenyl)ethynyl)-5-((ethoxycarbonyl)(methyl)amino)benz
oate;
ethyl (3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-
4-yD)methoxy)phenyl)ethynyl)phenyl)carbamate;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)benzenesulfonamide;
N-(3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
methoxy)phenyl)ethynyl)phenyl)methanesulfonamide;
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N-(3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)
methoxy)phenyl)ethynyl)phenyl)sulfamide;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)benzoic acid;
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)benzoic acid;
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)nicotinic acid;
2-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)isonicotinic acid;
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)picolinic acid;
5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)nicotinic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-(dimethylamino)benzoic acid;
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)picolinic acid;
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-2-(dimethylamino)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-(diethylamino)benzoic acid;
3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol
-4-yl)methoxy)phenyl)ethynyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-4-(dimethylamino)benzoic acid;
3-chloro-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazo
1-4-yl)methoxy)phenylethynyl)benzoic acid;
4-chloro-3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazo
1-4-yl)methoxy)phenylethynyl)benzoic acid;
2-chloro-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazo
1-4-yl)methoxy)phenylethynyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-fluorobenzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenylethynyl)-5-(trifluoromethyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-ethynylbenzoic acid;
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3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-cyanobenzoic acid;
3-((2,6-dichloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl
)methoxy)phenyl)ethynyl)benzoic acid;
2-chloro-3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazo
1-4-yl)methoxy)phenylethynyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-2-fluorobenzoic acid;
5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-2-fluorobenzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-4-fluorobenzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-(trifluoromethoxy)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-methoxybenzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-formylbenzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-((cyclopropylamino)methyl)benzoic acid;
3-(azetidin-1-ylmethyl)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichloro
phenyDisoxazol-4-yl)methoxy)phenyl)ethynyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-((methylamino)methyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-((ethylamino)methyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenylethynyl)-5-(((2,2,2-trifluoroethyl)amino)methyl)benzoic
acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-((isopropylamino)methyl)benzoic acid;
3-((tert-butylamino)methyl)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dich
lorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-((dimethylamino)methyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-(morpholinomethyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
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thoxy)phenyl)ethynyl)-5-((oxetan-3-ylamino)methyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-(methylamino)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-(ethylamino)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-(isopropylamino)benzoic acid;
3-(azetidin-1-yl)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)
isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-(pyrrolidin-1-yl)benzoic acid;
3-(azetidin-3-ylamino)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorop
henyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoic acid hy-
drochloride;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-(piperidin-4-ylamino)benzoic acid hy-
drochloride;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-(piperazin-1-yl)benzoic acid hydrochloride;
3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol
-4-yl)methoxy)phenyl)ethynyl)-4-methylbenzoic acid;
3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol
-4-yl)methoxy)phenyl)ethynyl)-4-methoxybenzoic acid;
3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol
-4-yl)methoxy)phenyl)ethynyl)-2-methoxybenzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-methylbenzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-cyclopropylbenzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-ethylbenzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-isopropylbenzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-iodobenzoic acid;
3-((2,5-dichloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl
)methoxy)phenyl)ethynyl)benzoic acid;
3-((2,3-dichloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl
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)methoxy)phenyl)ethynyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)-6-fluorophenyl)ethynyl)benzoic acid;
3-amino-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol
-4-yl)methoxy)phenyl)ethynyl)-2-methylbenzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-(3-ethylureido)benzoic acid;
3-acetamido-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isox
azol-4-yl)methoxy)phenyl)ethynyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-((ethoxycarbonyl)amino)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-((ethoxycarbonyl)(methyl)amino)benzoic
acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-((cyclopropoxycarbonyl)amino)benzoic acid;
3-((tert-butoxycarbonyl)amino)-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-
dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoic acid;
3-((tert-butoxycarbonyl)(methyl)amino)-5-((2-chloro-4-((5-cyclopropyl
-3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoic
acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenylethynyl)-5-(((cyclopropylmethoxy)carbonyl)amino)benz
oic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenylethynyl)-5-(((2-cyclopropylethoxy)carbonyl)amino)benz
oic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenylethynyl)-5-(((2-hydroxyethoxy)carbonyl)amino)benzoic
acid;
3-(((azetidin-3-yloxy)carbonyl)amino)-5-((2-chloro-4-((5-cyclopropyl-
3-(2,6-dichlorophenyl)isoxazol-4-yl)methoxy)phenyl)ethynyl)benzoic
acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-(2-oxooxazolidin-3-yl)benzoic acid;
5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)isophthalic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
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thoxy)phenyl)ethynyl)-5-(piperazine-1-carbonyl)benzoic acid hy-
drochloride;
3-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-5-(methylsulfonamido)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2-(trifluoromethyl)phenyl)isoxazol-4
-yDmethoxy)phenyl)ethynyl)benzoic acid;
3-((2-chloro-4-((5-cyclopropyl-3-(2-(trifluoromethoxy)phenyl)isoxazol
-4-yl)methoxy)phenyl)ethynyl)benzoic acid;
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)- 1H-indazole-6-carboxylic acid;
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)- 1H-benzo[d]imidazole-6-carboxylic acid;
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)- 1 H-indole-6-carboxylic acid;
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-1-(2-(dimethylamino)ethyl)- 1 H-indole-6-carbox
ylic acid;
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-1-(3-(isopropylamino)propyl)-1H-indole-6-carb
oxylic acid;
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)- 1-(pyridin-4-ylmethyl)- 1H-indole-6-carboxylic
acid;
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-1-(2-morpholinoethyl)-1H-indole-6-carboxylic
acid hydrochloride;
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenylethynyl)-1-(2,2-dimethoxyethyl)-1H-indole-6-carboxylic
acid;
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-1-(2-hydroxyethyl)-1H-indole-6-carboxylic
acid;
4-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenylethynyl)-1-(2-hydroxy-2-methylpropyl)-1H-indole-6-car
boxylic acid;
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)- 1 H-indazole-4-carboxylic acid;
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me



WO 2018/190643

[Claim 6]

165
PCT/KR2018/004277

thoxy)phenyl)ethynyl)- 1 H-indazole-4-carboxylic acid;
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)- 1H-indole-4-carboxylic acid;
5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)benzo[d]oxazole-7-carboxylic acid;
5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-2-methylbenzo[d]oxazole-7-carboxylic acid;
5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-2-ethylbenzo[d]oxazole-7-carboxylic acid;
5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-2-propylbenzo[d]oxazole-7-carboxylic acid;
5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-2-isopropylbenzo[d]oxazole-7-carboxylic acid;
5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-2-(hydroxymethyl)benzo[d]oxazole-7-carboxyli
¢ acid;
7-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)quinoxaline-5-carboxylic acid;
7-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-2,3-dimethylquinoxaline-5-carboxylic acid;
5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-2-cyclopropylbenzo|[d]oxazole-7-carboxylic
acid;
2-butyl-5-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-
4-yl)methoxy)phenyl)ethynyl)benzo[d]oxazole-7-carboxylic acid;
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-2-methylbenzo[d]oxazole-4-carboxylic acid;
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-2-ethylbenzo[d]oxazole-4-carboxylic acid;
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-2-propylbenzo[d]oxazole-4-carboxylic acid; and
6-((2-chloro-4-((5-cyclopropyl-3-(2,6-dichlorophenyl)isoxazol-4-yl)me
thoxy)phenyl)ethynyl)-2-isopropylbenzo[d]oxazole-4-carboxylic acid.
A pharmaceutical composition for the treatment, prevention, or ame-
lioration of metabolic diseases, cholestatic Liver Diseases and Organ
Fibrosis comprising the compound according to any one of claims 1-5
and represented by Formula I, racemic, enantiomer, diastereoisomer

thereof, or pharmaceutically acceptable salt thereof.
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The pharmaceutical composition according to claim 6,

wherein, the metabolic diseases, cholestatic Liver Diseases and Organ
Fibrosis are treated, prevented, or ameliorated by activation of FXR
receptors.

The pharmaceutical composition according to claim 6,

wherein, the metabolic diseases, cholestatic Liver Diseases and Organ
Fibrosis are selected from the group consisting of hypercholes-
terolemia, hyperlipoproteinemia, hypertriglyceridemia, dyslipidemia,
lipodystrophy, cholestasis/fibrosis, cholesterol gallstone disease, gas-
trointestinal disease or condition, hyperglycemia, diabetes, insulin re-
sistance, metabolic inflexibility, nephropathy, liver diseases,

atherosclerosis, cancer, inflammatory disorders, osteoporosis and skin

aging.
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