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Linh vwe ki thuat dwoc dé cap

Pon sang ché xin hudng quyén wu tién theo Pon sang ché Han Quéc s§ 10-2017-
0047393 ndp ngay 12/04/2017 va Pon sang ché Han Quéc sb 10-2018-0042545 ndp ngay

12/04/2018, ndi dung cia ching dugc két hop vao ddy bang cach vién din.

Séng ché dé cap dén hop chét hitu dung lam chét chu van cho thu thé Farnesoid

X(FXR, NR1H4), dugc phim chira hop chit nay va nghién ctru né dé dung lam thude.
Tinh trang k¥ thuit cia sang ché

Thu thé Farnesoid X(FXR, NR1H4) la thanh vién cuda si€u ho thu thé hat nhan cta
nhan t6 phién ma hoat héa phdi tir. FXR duoc biéu hién cao trong gan, rudt, than, tuyén
thuong thin, md md tring va gy ra trong qua trinh biét hoa té bao md trong ong nghiém.

(Cariu B. et al., J. Biol. Chem., 2006, 16, 11039-11049).

FXR khong chi didu chinh nhiéu quy trinh sinh Iy khac nhau nhu diéu bién diéu chinh
ctia mat axit (BA), chuyén hoa lipit/glucoza, ching viém/chimg xo hoa, ma gan day né con

duoc lién quan dén viéc nghién ciru chita bénh ciia thu thé FXR.

Thu thé hat nhan nay 13 axit m4t ndi bao “cam bién” | va vai trd sinh 1y chinh ctia n6
12 bao vé té bao gan khdi tic dong c6 hai clia sy qua tai axit mat (BA). Rudt 1a mo biéu hién
gen dich FXR thtr nhit duoc nhan dién. That vay IBAB-p dugc biéu hién trong cic té bao
rudt va lién két axit mat, do d6 han ché ndng dd BA tu do ndi bao va do d6 doc tinh ctia ching.
(Makishima M, et al., Science, 1999, 284(5418), 1362-1365). FXR dugc biéu hién cao trong
gan va diéu chinh gen chinh tham gia vao qua trinh tbng hop BA, chuyén héa va van chuyén
bao gdm CYP7A1, UGT2B4, BSEP, MDR3, MRP2, ASBT, NTCP, OST a va OST B ¢ ngudi.
Mot tac dong ciia viée hoat hoa FXR 1a gidm didu chinh CYP7A1 va do d6 tong hop axit mat;
didu nay duogc thyc hién thdng qua viéc tao ra SHP (déi tac di vong nho) ma sau d6 ngan chan

st phién ma CYP7A1 (Claude T, et al., Arterioscler. Thromb. Vasc. Biol., 2005, 25, 2020-
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2031). Biéu hién thay déi hoc truc triic ciia cac gen nay da duge mo ta & bénh nhan méc bénh
gan t mat. Chét chu van FXR 6-etyl-chenodeoxycholic axit ((EtCDCA) da duoc thiy 1a dao
ngugc hoan toan su suy yéu ctia dong mat va bao vé té bao gan chéng lai tén thuong té bao
gan gay ra bdi axit lithocholic gdy doc té bao. (Pelliciari R, et al., J. Med. Chem., 2002, 45(17),
3569-3572).

Trong rudt, FXR ciing tao ra biéu hién cia SHP, ma ngin chin sy phién ma cia gen
vén chuyén axit mat phu thudc natri & dinh (ASBT, SLC10A2) ma ma hoa chét van chuyén
mat phu thudc natri & dinh 4i lyc cao ma axit méat ciia chudt tir lumen rudt vao té bao rudt 1a
mdt phan cla quy trinh tai ché tudn hoan rudt gan cta axit mat. (Li H, et al., Am. J. Physiol.
Gastrointest.Liver Physiol., 2005, 288, G60-G66). Biéu hién gen ctia protein lién két véi axit
mat Ileal IBABP) ciing gdy ra boi cac chat chi van FXR trong té bao rudt. (Grober J, et al.,J.
Biol. Chem., 1999, 274(42), 29759-29754). FXR dudng nhu ciing tham gia vao su truyén tin
hidu cén tiét va ndi tiét bing cach didu chinh ting biéu hién cia yéu t6 ting trudng nguyén
bao soi xytokin 15 (dong vat gim nhdm) hodc 19 (khi, ngudi). (Holt J, et al., Genes Dev.,
2003, 17(13), 1581-1591; Inagaki T,et al., Cell Metab., 2005, 2(4), 217-225).

Su hoat héa FXR ciing da dugc mb ta dé didu hoa giam cc enzym tién viém iNOS
va COX-2, cling nhu su di tra ciia qué trinh di tra té bao co tron mach méau. (Li YTY, et al.,
Arterioscler Thromb Vasc Biol., 2007, 27(12), 2606-2611). FXR ciing dugc thé hién trong
céc t& bao sao gan (HSC) ma déng vai trd trong viéc ling pht ma trén ngoai bio trong qua
trinh xo héa. Viée didu tri HSC duge nudi cAy v6i chét chi van FXR 6-etyl-chenodeoxycholic
axit (6EtCDCA) tao ra biéu hién gidm chit d4nh ddu xo nhu o-actin co tron va al(I)collagen.
6EtCDCA ciing d3 dugc bdo céo @ khéi xudng su phét trién va thuc ddy su phan giai ching
x0 héa gan & nhidu md hinh dong vit gim nhidm méc bénh nay. (Fiorucci S, et al.,
Gastroenterology, 2004, 127(5), 1497-1512; Fiorucci S, et al., J. Pharmacol. Exp. Ther., 2005,
314(2), 584-595).

Qua trinh luu théng rudt gan cia axit mat cling 1a mot yéu t6 diéu hoa chinh cua su
cAn bing ndi moi cholesterol trong huyét thanh. Sau khi sinh tdng hop tir cholesterol trong

gan, axit mét (BA) duogc bai tiét v6i mat vao lumen cia rudt non dé gitp tidu hoa va hép thu
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chét béo va vitamin tan trong chét béo, Ty 1& ctia BA khac nhau x4c dinh tinh ua nuéc cua
hdn hop axit mat va kha ning hoa tan cholesterol cuia n6. Sy hoat hdéa FXR 1am téng tinh va
nude ctia hdn hop, 1am gidm su hoa tan clia cholesterol trong rudt, ngn chin hiu qua sy hép
thu cta nd. Bdo c4o gin day da thé hién ring FXR chéng lai hiéu tmg ndy mot phén bing

cach truc tiép ngin chin biéu hién cia HMGCoA reductaza thong qua con dudng lién quan

dén SHP (Déi tac di dimenhd) % LRHI. (Datta S, et al., J. Biol. Chem., 2006, 281(2), 807-
812).

Theo c4c nghién ctru tiép theo, sy hoat héa FXR anh hudng dén qua trinh chuyén hoa
Triglyxerit (TG) thong qua mdt s6 con dudng nhu yéu tb phién ma lién két yéu t6 didu hoa
Sterol 1 (SREBF1), apoC-III, apoC-II, syndecan-1 va thu thé VLDL. Gén day, hop chét diéu
bién FXR méi thé hién kha ning 1am giam ca mc triglyxerit trong huyét twong (TG) va céc

murc cholesterol trong cac md hinh déng vat binh thuong va mau nhiém ma (W02007070796).

Ngoai ra, viéc diéu tri bang chét chii van FXR hoic axit cholic lam giam céc mirc
glucoza huyét twong va cai thién do nhay insulin & ba mé hinh bénh tiéu dudng (chudt db/db,
ob/ob va KK-A (y)) (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). Bidu nay chimg t6 ring FXR c6 lién quan dén chuyén hoéa glucoza.

Do @6, hoat tinh FXR d4 1ién quan dén nhiéu loai bénh, bao gém, nhung khong gidi
han & rdi loan can bing ndi mé axit mat, ching viém/chitng xo héa va muc triglyxerit (TG)/

cholesterol trong huyét twong cao.

Céc chit chu van FXR thong dugc biét dén INT-747(0OCA) va EDP-305 lam thay ddi
axit mat (BA), phat trién viéc didu tri cac bénh do rdi loan can bang ndi moi axit mat nhu
bénh gan nhiém m& khong do rugu (NASH), r6i loan do ruou, dudng mat, Xxo gan r méat
nguyén phat (PBC), Viém dudng mat xo héa nguyén phét (PSC) va géy ra tac dung phu lam

sang cho su tich tu cac chét trong co thé.

Sau d6, hop chét phan tir nhé nhu chét chit van FXR c6 ngudn gdc tir GW4064, PX-
102(GS-9674)/PX-104 va Global Pharmaceutical Company cdng bb nhidu sang ché sang
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nhau vé6i nhidu din xudt khac nhau (W02000037077, W02003015771, W02004048349,
W02009012125, W0O2009149795, W02011020615, W02013037482 va WO2016097933).

Vi chat cht van FXR d3 tién bd so véi céc tai liéu 1dm sang duge cong bd trude do,

¢6 mot co ché hoat dong méi dé diéu tri.

Chét chi van FXR 12 sy phét trén 1am dich cho nhiéu diéu tri khéc nhau ctia bénh, bao
gdm, nhung khong gi6i han & 1di loan cén bing ndi mo axit mat, ching viém/ching xo hoa
va cac mue triglyxerit (TG)/ cholesterol trong huyét trong cao sao cho tap trung sy chl ¥ trén
toan thé giGi.

Vi véy, sang ché ky vong rang cic bénh nhan méc cac bénh chuyén héa, bao gdm,
nhung khong gii han & bénh gan & mat, ching xo héa ndi tang va chimg xo hoa gan, s€ co

thé mé ra mot linh vuc diéu tri theo co ché méi.
Ban chit k§ thuit clia sing ché
Vén @ ky thuét cin duoc giai quyét

Sang ché lién quan dén hop chét c6 hoat tinh tuyét voi lam chit chu van FXR. Cu thé

13, séng ché @& cap dén dan xuét va quy trinh d€ diéu ché ching.

Ngoai ra, dbi tugng clia sang ché 1a d& xuét viéc sir dung y té dé didu tri hiru dung
bénh, d& didu bién hoat tinh 1am thu thd FXR va d& didu tri, phong ngira hoc cai thién mot
hodc nhiéu triéu ching ctia bénh hoic r6i loan lién quan dén hoat tinh cta thy thé, bao gdm,
nhung khong gi6i han & ting cholesterol méu, tang lipoprotein mau, bénh triglyxerit cao, rdi
loan m& mau, loan dudng lipit, &t mat/ching xo héa, bénh s6i mét cholesterol, bénh hogc tinh
trang lién quan dén duong tidu hoa, ting dudng huyét, tiéu duong, khang insulin, tinh khong
linh dong chuyén héa, bénh thin, bénh gan, xo vita ddng mach, ung thu, r6i loan viém, ching
lodng xuong va ldo hoa da.

Tuy nhién, dbi twong k¥ thuat dat dugc theo sang ché khéng giéi han & céc dbi tuong
néu trén va cac dbi teong khac co thé dugc hidu mot cach 16 rang dbi v6i Nguoi c6 hiéu biét

trung binh trong linh vyc k¥ thuét tir phan mo ta sau day.
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Céch thure giai quyét van dé

Dé giai quyét vin d& mé ta & trén, séng ché dé xuét hop chét duoc thé hién bai Cong
thirc I, chét triét quang, chit ddng phan d6i quang, chit ddng phan lap thé cua chiing, hoic

muoi dugc dung cuia ching.

[Cong thuc I]

trong Cong thtc I theo sang ché,
Y la cacbon hodc nito,

mdi R! va R? doc 1ap 13 hydro, halo hoic triflometyl,

Rc3
X erllq
RS W)
ay ;
5 5
Z1a R hodc R ,

nla0, 1 hoic 2,
mbi X!, X2 va X3 doc 1ap 1a cacbon hoic nito,

mdi R3 va R* doc 14p 1a hydro, halo, xyano, C1.s alkyl, C3.¢ xycloalkyl, halo Ci alkyl,
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Oﬁ, /\ ﬁ% O\/é»n

H , CONRalRaZ, NRalRaZ,
CH,NR*R2, CH,R%, CORa3, OR®, NRa4CORa3, NR*CO,R®, NHCONHR?*, NHSO,R*
hoic di vong ¢6 3 hodc 8 canh chira mét hodc hai nguyén ti oxy hodc nito trong do,
trong d6, m 1a 1 hodc 2,

mdi R?! va R2 doc 1ap 1a hydro, Cis alkyl, Cs.s xycloalkyl, halo Ci.¢ alkyl,

o*>

hoic di vong c¢6 3 hodc 8 canh chira mdt hogc hai nguyén tir oxy hodc nito trong

O

R 1a hydro, Ci.6 alkyl, C3.6 xycloalkyl, halo Ci- alky], , ,

o

hoi#c di vong ¢6 3 hodc 8 canh chira m¢t hodc hai nguyén tir oxy hodc nito trong

do,

do,
R 13 hydro hodc Ci.6 alkyl,
0] HN}%‘
O Y '
HN O=S__
OH o) PPN {
RS 1i hydro, , 7 , oo O :
HN% oN
=S~ O/
O=7~NH
0 hoic NH2 ,
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mdi RS va R7 ddc 14p 14 hydro, halo, triflometyl hogc triflometoxy,

R 12 hydro, halo, Ci.s alkyl, Cs.6 xycloalkyl,

mdi W1, W2 va W3 doc 1ap 14 oxy, nito, CHR"', CR*!, NR*! hoic CO,

trong d6, R*! 1a hydro, halo, C1 alkyl, Cs.¢ xycloalkyl, halo Ci- alkyl, Ci-6 alkylamin,

Me(i\% /\)\
N

rugu Ci-6 alkyl, MeO , Q
plal, 2 hodc 3.

(CHa)p heteroaryl hodc (CHa), aryl, trong do,

Sang ché d& xuit hop chét dugc thé hién boi Cong thirc I, chat triét quang, chat dong

phan d6i quang, chét ddng phén 14ap thé ctia ching, hogic mudi duge dung ciia ching.

Sang ché dé xuét dugc phém dé diéu tri, phong ngtra, hodc cai thi¢n bénh chuyén hoa,
bénh gan & mét va chimg xo héa ndi tang chira hop chit dugc thé hién bdi Cong thire I, chat
triét quang, chit déng phan d6i quang, chit ddng phan lap thé ciia chung, hoic mubi dugc

dung cua chung.

Sang ché mo ta viéc st dung dé diéu tri, phong ngira, hodc cai thién bénh chuyén hoa,
bénh gan &t mat va ching xo hdéa ndi tang chira hop chét dugc thé hién bsi Cong thire 1, chét
triét quang, chat dbng phan dbi quang, chét ddng phan lap thé cua chung, hoic mubi dugc

dung cua ching.

Sang ché mo ta phuong phap dé diéu tri, phong ngira, hoic cai thién bénh chuyén hoa,
bénh gan  mit va chiing xo hda ndi tang & d6i twong cin chung, bao gdm viéc diing lwong
¢6 hi€u qua cta dugc phim dugc thé hién bsi Cong thirc I, chét triét quang, chit ddng phan
d6i quang, chat ddng phan 1ap thé ctia ching, hogic mudi duge dung ciia ching cho d6i tugng

(bao gdm con nguoi).
Hiéu qua dat dugc cla sang ché

Hop chét theo sang ché ¢6 hoat tinh cao 1am chét chu van FXR, va theo dugc phim

cua no6 dugc ky vong 1a hitu dung dé ap dung chita bénh ma dugc cai thién béi chét chi van
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FXR, nhu cac bénh chuyén hoéa, bénh gan t mét va chirg xo hda ndi tang.

M6 ta chi tiét sang ché

Sau day, sang ché s€ dugc mo ta chi tiét.

Séang ché dé xuét hop chit duge thd hién béi Cong thic I, chit triét quang, chét dong

phan ddi quang, chét ddng phén 1ap thé ctia chiing, hogic mudi duoc dung clia ching.:

[Cong thirc I]

Trong Cong thtrc I theo sang ché,
Y 1a cacbon hodc nito,

mdi R! va R? ddc 14p 1a hydro, halo hodc triflometyl,

X! RS o
x2‘ 3}\ bﬁ—_\/\\/s

3 wt
R3 ‘ X o
*5@\}# AW

5
Z1a R hodc R®

nla 0, 1 hodc 2,
mdi X!, X2 va X3 ddc 1ap 1a cacbon hodc nito,

mbi R3 va R* doc 1ap 1a hydro, halo, xyano, Ci. alkyl, Cs.s xycloalkyl, halo Ci. alkyl,
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O{; /\ H O\/@)m

, , , CONR?R¥, NR*R%,
CHoNR?R2, CH,R®, COR®, ORa3, NR#*COR®, NR*CO,R®, NHCONHR®, NHSO,R®
hoic di vong c6 3 hodc 8 canh chita mdt hodc hai nguyén tir oxy hodc nito trong do,

trong d6, m 1a 1 hodc 2,

mdi R?! va R®2 doc 1ap 1a hydro, Cis alkyl, Cs. xycloalkyl, halo Ci.s alkyl,

Oy

o

hoic di vong c6 3 hoic 8 canh chira mdt hogc hai nguyén tit oxy hodc nito trong

do,

DA

R® 13 hydro, Ci-s alkyl, Cs.¢ xycloalkyl, halo Ci. alkyl, ,

o

hodc di vong c6 3 hodc 8 canh chita mt hodc hai nguyén tit oxy hodc nito trong

do,
R# 13 hydro hodc Ci.6 alkyl,
>N
o= YN AT W
R’ 13 hydro, OH , /O , o o O/ , ° 0 e
Og ™
O/
hodc NH2 ,

mdi R® va R7 ddc 1ap 1a hydro, halo, triflometyl hodc triflometoxy,

-10-
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R®3 13 hydro, halo, Ci.6 alkyl, Cs.s xycloalkyl,
mdi W!, W2 va W3 doc 1ap 1 oxy, nito, CHR¥!, CR™!, NR"! hozc CO,
trong d6, R"! 13 hydro, halo, C1.6 alkyl, Cs.¢ xycloalkyl, halo Ci- alkyl, Ci- alkylamin,
Me%\)\ | /\>\
: N
rugu Ci.6 alkyl, MeO , o(:)
plal, 2 hodc 3.

(CHa), heteroaryl hodc (CHa)p aryl, trong do,

Theo séng ché, hop chét c6 Cong thirc I tdt hon 1a duge chon tir i) hodc iv) duoc bdc
10 dudi day:
X1
X2
R3 x3

5 <
i) Trong trudong hop, Z 1a R , mdi R? va R* doc 14p 1a hydro, halo, xyano,

o
Cis alkyl, Cs.s xycloalkyl, triflometyl, OH , \/‘A)m , NR?IR2,
0

O, .,0
o N\
S<
/LkN }\ /\N)]\Nk e >\
H H
CHoNR?R#2, OR®, H , NR*CO,R®, , hodc di vong
¢6 3 hodc 8 canh chira mot hodc hai nguyén tit oxy hodc nito trong do, trong d6, m la 1 hodc

2, mbi R?! va R?2 doc 1ap 1a hydro, metyl, etyl, isopropyl, tert-butyl, xyclopropyl, triflometyl,

O\?‘
0™
\ , azetidin hoc piperidin, R* 1a hydro, metyl, etyl, propyl, tert-butyl, xyclopropyl,
oM N
triflometyl, , , , azetidin, piperidin, piperazin hodc

-11-
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morpholin, R* 13 hydro hodc metyl.

RC&‘;‘V\P

1 AN
Wi
2W 3

ii) Trong truong hop, Z 1a R® R% 1a hydro hosc metyl, R 1a hydro,

/}\l\/\ff )\H/\/\/ HO/\;#

metyl, etyl, propyl, xXyclopropyl,
MeO /\)\ S
HO )\>\ (N \
HO 7<\/ N~
\/\ff , ’ MeO , o) \) hOElC
X

SO

RS XX

R4

R5

5

iii) Trong trudng hop, Z 1a , mdi R! va R? doc 14p 1a hydro, clo hodc

triflometyl, mdi R? va R* doc lap 1a hydro, clo, flo, iodo, xyano, metyl, etyl, isopropyl,

©)
/\ Oée\ Oég\ %Nh
O
xyclopropyl, triflometyl, Z , OH , H \) , NRR2,

CH,NR?'R®, NR*CO,R®, azetidin, piperazin hoic pyrolidin, trong d6, mdi R*! va R doc
O
>
1ap 12 hydro, metyl, etyl, isopropyl, tert-butyl, xyclopropyl, trifloetyl, \ , azetidin,
piperidin hodc oxetan, R® 1a hydro, metyl, etyl, tert-butyl, xyclopropyl, triflometyl,

PN 77 o

hydro, metyl hodc etyl.

, azetidin, piperidin, piperazin hodc morpholin, R* 1a

-12-
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RE
wro g
iv) Trong trudng hop, Z 1a R®  mbiR! va R2ddc 1ap 1a hydro, clo hoic flo,
Oze\
OH N
nla 0 hoic 1,R’1a , mdi WL, W2 va W3 doc 1ap 13 oxy, nito, CR™ hodc NR",
\N/\>\ H\/\)‘
\ =
trong d6, R"! 1a hydro, metyl, etyl, isopropyl, Xyclopropyl, , ,
MeQ
NN AT
HO MeO L) =
5 , hodc

Céc vi du dugc dic biét wu tién cua hop chit c6 Cong thire I theo sang ché bao gdm

cac hop chat sau:

4-((4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-1)

3-((4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-2)

3-((4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)-2-
(triflometyl)phenyl)etynyl)benzoic axit; (I-3)

4-((4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)-2-
(triflometyl)phenyl)etynyl)benzoic axit; (I-4)

4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6- diclophenyl)isoxazol; (I-5)

4-((3-clo-4-(phenyletynyl)phenoxy)metyl)-5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol; (I-6)

metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol- 4-

-13-
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yl)metoxy)phenyl)etynyl)benzoat; (I-7)

metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-
yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)amino)benzoat; (I-8)

metyl 3-((tert-butoxycarbonyl)amino)-5-((2-clo-4-((5-xyclopropyl-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat; (I-9)

metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-
yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)(metyl)amino)benzoat; (I-10)

etyl (3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-
yDmetoxy)phenyl)etynyl)phenyl)carbamat; (I-11)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)benzensulfonamit; (I-12)

N-(3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)phenyl)metansulfonamit; (I-13)

N-(3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)phenyl)sulfamit; (I-14)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
ylmetoxy)phenyl)etynyl)benzoic axit; (I-15)

4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-16)

6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)nicotinic axit; (I-17)

2-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)isonicotinic axit; (I-18)

6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)picolinic axit; (I-19)
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5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)nicotinic axit; (I-20)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(dimetylamino)benzoic axit; (I-21)

4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-3-(dimetylamino)benzoic axit; (I-22)

4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-(dimetylamino)benzoic axit; (I-23)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(dietylamino)benzoic axit; (I-24)

3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-25)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-4-(dimetylamino)benzoic axit; (I-26)

3-clo-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)benzoic axit; (I-27)

4-clo-3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
y)metoxy)phenyl)etynyl)benzoic axit; (I-28)

2-clo-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-29)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-flobenzoic axit; (I-30)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(triflometyl)benzoic axit; (I-3 1)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
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yl)metoxy)phenyl)etynyl)-5-etynylbenzoic axit; (I-32)
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-xyanobenzoic axit; (I-33)
3-((2,6-diclo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-34)
2-clo-3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-35)
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-flobenzoic axit; (I-36)
5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-flobenzoic axit; (I-37)
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-4-flobenzoic axit; (I-38)
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)-5-(triflometoxy)benzoic axit; (I-39)
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-metoxybenzoic axit; (I-40)
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-formylbenzoic axit; (I-41)
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((xyclopropylamino)metyl)benzoic axit; (I-42)
3-(azetidin-1-ylmetyl)-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-43)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((metylamino)metyl)benzoic axit; (I-44)

-16-



38832

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)-5-((etylamino)metyl)benzoic axit; (I-45)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)-5-(((2,2,2-trifloetyl)amino)metyl)benzoic axit; (I-46)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((isopropylamino)metyl)benzoic axit; (I-47)

3-((tert-butylamino)metyl)-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-
4-yl)metoxy)phenyl)etynyl)benzoic axit; (I-48)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((dimetylamino)metyl)benzoic axit; (1-49)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(morpholinometyl)benzoic axit; (I-50)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((oxetan-3-ylamino)metyl)benzoic axit; (I-51)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(metylamino)benzoic axit; (I-52)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
ymetoxy)phenyl)etynyl)-5-(etylamino)benzoic axit; (I-53)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(isopropylamino)benzoic axit; (I-54)

3-(azetidin-1-yl)-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-55)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(pyrolidin-1-yl)benzoic axit; (I-56)

3-(azetidin-3-ylamino)-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
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yDmetoxy)phenyl)etynyl)benzoic axit hydroclorua; (I-57)
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(piperidin-4-ylamino)benzoic axit hydroclorua; (I-58)
3-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(piperazin-1-yl)benzoic axit hydroclorua; (I-59)
3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)-4-metylbenzoic axit; (I-60)
3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)-4-metoxybenzoic axit; (I-61)
3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metoxybenzoic axit; (I-62)
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-metylbenzoic axit; (I-63)
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)-5-xyclopropylbenzoic axit; (I-64)
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)-5-etylbenzoic axit; (I-65)
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-isopropylbenzoic axit; (I-66)
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-iodobenzoic axit; (I-67)
3-((2,5-diclo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-68)

3-((2,3-diclo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yD)metoxy)phenyl)etynyl)benzoic axit; (I-69)
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3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)-6-
flophenyl)etynyl)benzoic axit; (I-70)

3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metylbenzoic axit; (I-71)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(3-etylureido)benzoic axit; (I-72)

3-axetamido-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-73)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)amino)benzoic axit; (I-74)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)(metyl)amino)benzoic axit; (I-75)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((xyclopropoxycarbonyl)amino)benzoic axit; (I-76)

3-((tert-butoxycarbonyl)amino)-5-((2-clo-4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit; (I-77)

3-((tert-butoxycarbonyl)(metyl)amino)-5-((2-clo-4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit; (I-78)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(((xyclopropylmetoxy)carbonyl)amino)benzoic axit; I1-79)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(((2-xyclopropyletoxy)carbonyl)amino)benzoic axit; (I1-80)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(((2-hydroxyetoxy)carbonyl)amino)b enzoic axit; (I-81)

3-(((azetidin-3-yloxy)carbonyl)amino)-5-((2-clo-4-((5-xyclopropyl-3-(2,6-
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diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit; (I-82)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(2-oxooxazolidin-3-yl)benzoic axit; (I-83)

5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)isophthalic axit; (I-84)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(piperazin-1-carbonyl)benzoic axit hydroclorua; (I-85)

3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(metylsulfonamido)benzoic axit; (I-86)

3-((2-clo-4-((5-xyclopropyl-3-(2-(triflometyl)phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-87)

3-((2-clo-4-((5-xyclopropyl-3-(2-(triflometoxy)phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-88)

4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1H-indazol-6-carboxylic axit; (I-89)

4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1H-benzo[d]imidazol-6-carboxylic axit; (I-90)

4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)- 1H-indol-6-carboxylic axit; (I-91)

4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(2-(dimety1amino)etyl)-1H-ind01-6-carboxylic axit; (I-92)

4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(3-(isopropylamino)propyl)- 1H-indol-6-carboxylic axit; (I-93)

4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(pyridin-4-ylmetyl)- 1H-indol-6-carboxylic axit; (I-94)
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4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(2-morpholinoetyl)-1H-indol-6-carboxylic axit hydroclorua; (I-
95)
4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(2,2-dimetoxyetyl)- H-indol-6-carboxylic axit; (I-96)
4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(2-hydroxyetyl)-1H-indol-6-carboxylic axit; (I-97)
4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(2-hydroxy-2-metylpropyl)-1H-indol-6-carboxylic axit; (I-98)
6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1H-indazol-4-carboxylic axit; (I-99)
5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2,3-dihydrobenzofuran-7-carboxylic axit; (I-100)
6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1H-indol-4-carboxylic axit; (I-101)
5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzo[d]oxazol-7-carboxylic axit; (I-102)
5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metylbenzo[d]oxazol-7-carboxylic axit; (I-103)
5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-etylbenzo[ d]Joxazol-7-carboxylic axit; (I-104)
5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-propylbenzo[d]oxazol-7-carboxylic axit; (I-105)
5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-isopropylbenzo[d]oxazol-7-carboxylic axit; (I-106)
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5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)-2-(hydroxymetyl)benzo[d]oxazol-7-carboxylic axit; (I-107)

7-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)quinoxalin-5-carboxylic axit; (I-108)

7-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2,3-dimetylquinoxalin-5-carboxylic axit; (I-109)
5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-xyclopropylbenzo[d]oxazol-7-carboxylic axit; (I-110)
2-butyl-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)benzo[d]oxazol-7-carboxylic axit; (I-111)
6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metylbenzo[d]oxazol-4-carboxylic axit; (I-112)
6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-etylbenzo[d]oxazol-4-carboxylic axit; (I-113)
6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-propylbenzo[ d]oxazol-4-carboxylic axit; (I-114) va
6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-isopropylbenzo[d]oxazol-4-carboxylic axit. (I-115)

Theo sang ché, "Ci.salkyl" 12 hydrocarbonyl amin bdo hoa v6i mach thing hodc mach
nhanh cta 1-6 nguyén tr cacbon. Alkyl vi du bao gbm, nhung khdng gici han, & metyl, etyl,
propyl, butyl, pentyl, hexyl, 1-metyletyl, 1-metylpropyl, 2-metylpropyl, 1,1-dimetyletyl, 1-
metylbutyl, 1,1-dimetylpropyl, 1-metylpentyl hoéc 1,1-dimetylbutyl.

Theo sang ché, “Cs.¢xycloalkyl” dugc dy tinh 1a vong hydrocarbonyl bio hoa véi 3-
6 nguyén tit cacbon. Xycloalkyl vi du bao gbm, nhung khong giéi han, & xyclopropyl,
xyclobutyl, xyclopentyl ho#c xyclohexyl.

Theo séng ché, “Ci.¢ alkylamin 1& hydrocarbonyl amin bao hoa véi mach thing hoic
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mach nhanh ¢6 1~6 nguyén tir cacbon. Alkylamin vi du bao gbm, nhung khong giéi han, &

metylamin, etylamin, propylamin, butylamin, 1-metyletylamin, dietylamin hodc dimetylamin.

Theo sang ché, “rugu Ci6 alkyl” 1a nhém R-OH véi R nhu dugce xac dinh 6 trén. Ruou
alkyl vi du véi 1-6 nguyén tir cacbon bao gbm, nhung khdng gi¢i han, & rugu metyl, rugu

etyl, rugu propyl, rugu isopropyl hodc ruou n-butyl.
Theo sang ché, “halo” dugc dy tinh 13 nguyén tit brom, flo, hodc clo.

Theo sang ché, “halo Cialkyl” dugc dy tinh 12 gdc Ci alkyl c6 mot hodc nhiéu
nguyén tir hydro dugc thay thé bang nguyén tir halogen nhu duge xac dinh & trén. Haloalkyl
vi du bao gdm, nhung khong giéi han, & diflometyl hogc triflometyl.

7
A

Theo sang che, “aryl” dugc dy tinh 14 vong thom véi vong don va duge thé halogen.

Aryl vi du bao gdm, nhung khong gi6i han, & phenyl hodc halo phenyl.

Theo sang ché, “heteroaryl” dugc dy tinh 12 vong don vong véi it nhét mdt nguyén tir
nito, oxy hodc luu huynh. Heteroaryl vi du bao gbm, nhung khong gi6i han & pyridinyl,
quinolyl, furanyl, thienyl, oxadiazolyl, thiadiazolyl, thiazolyl, oxazolyl, isoxazolyl, pyrazolyl,
triazolyl, imidazolyl, pyrimidinyl, indolyl, pyrazinyl hodc indazolyl.

Theo sang ché, “di vong” dugc dy tinh 12 vong hydrocarbonyl don-ba vong bio hoa
hoic khong bdo hoa mot phan c6 it nhét mdt nguyén ti¥ nito. Di vong don vi du ¢ 5-6 nguyén
tt bao gdm, nhung khong gidi han, & pyrolidinyl, piperidinyl, piperazinyl pyrollyl, pyrazolyl,
imidazolyl, oxazolyl, isoxazolyl, triazolyl, thiazolyl, pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, hoic triazinyl. Tuong ty, vong thom hai vong vi du bao gdm, nhung khong gi6i
han, & benzothiazolyl, benzoxazolyl, benzoxazinon, benzoxadiazolyl, 1,3-benzodioxolyl,
benzofuryl, benzopyrazinyl, indolyl, indazolyl, benzimidazolyl, benzopyranyl,
pyrolopyridanyl, furopyridinyl, hodc imidazothiazolyl.

Thuét ngtt “dugc dyng,” nhu dugc sir dung & day, khi dé cap dén thanh phén cua dugc
phim nghia 1a thanh phén, khi diing cho dong vét, khong c6 tac dung phu qua mirc nhu doc

tinh qué muc, kich thich, hodc phan tmg di img tuong xtng v6i ty 1€ loi ich/rti ro hop ly.
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Thuét ngit “di€u tri” nhu duge sit dung & day bao ham sy diéu tri bénh bét ky & dong
vat ¢ vi, cu thé 1a con nguoi, va bao gém ttc ché bénh, tic 13, chin sy phat trién cua nd; hodc
1am giadm bénh, tic 14 gdy ra thoai trdo bénh va/hodc tri¢u chiing hodc tinh trang cda nd va

lam chim su tién trién bénh.

Thuét ngit “lugng c6 hiéu qua chita bénh” nghia 1a luong cua hop chét theo sang ché
ma cai thién, lam nhe dan hoic loai trir bénh hodc tinh trang cu thé hoic phong nglra hodc

1am chim su khdi phat cia bénh hodc tinh trang cu thé.

Céc hop chét theo séng ché ¢6 thé chira cac tim khong dbi xting hogc bét ddi, va do
d6 tdn tai & cac dang ddng phan lap thé khac nhau. Dy tinh 1a tAt ca cac dang ddng phén lap
th cta hop chit theo sang ché, bao gdbm nhung khong gi6i han &, chit ddng phan lap thé,
chét ddng phan d6i quang va ddng phan ddi xtmg truc, cling nhu hén hop ciia chiing nhw hdn
hop chét triét quang, phén hinh dang theo sang ché. Mot chét déng phan lap thé cu thé ciing
c6 thé duge goi 1a ddng phén d6i anh, va hdn hop ctia cac chét ddng phéan nay thudng dugc
goi 1a hdn hgp chit ddng phan dbi quang. Hon hop 50:50 cia chit ddng phan dbi quang dugc
goi 12 hdn hop chét triét quang hoic chét triét quang.

“Chét ddng phan 1ap thé” d& cap dén chét ddng phén 1ap thé ¢6 hai hogc nhiéu tim
bt dbi xtng va cic phan t cua ching khong phai 12 4nh qua guong cua nhau. Chét dong
phan 14p thé ¢6 cac dic diém vat Iy khac nhau, vi du diém nong chay, diém soi, tinh chét phé,
va tinh phan tng. Hon hop cua chét dong phan 1ap thé c6 thé dugc tach ra dudi cac qﬁy trinh
phén tich dd phén giai cao nhu dién di va sdc ky.

“Chét ddng phan ddi quang” d& cap dén hai chéit ddng phan lap thé ctia hop chit ma
anh qua guong khong thay thé ctia nhau.

Cau “mubi duge dung” nhu dugc st dung & déy, @& cap dén mudi hitu co hogc vo co
dugce dung cua hop chét theo sang ché. Cac mudi vi du bao gdm, nhung khong gidi han, &
mudi sulfat, xitrat, axetat, oxalat, clorua, bromua, iodua, nitrat, bisulfat, phosphat, axit
phosphat, isonicotinat, lactat, salixylat, xitrat, tartrat, oleat, tannat, pantothenat, bitartrat,

ascorbat, sucxinat, maleat, gentisinat, fumarat, gluconat, glucuronat, sacarat, format, benzoat,
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glutamat, metansulfonat “mesylat”, etansulfonat, benzensulfonat, p-toluensulfonat, va
pamoat (tic 13, 1,1°-metylen-bis-(2-hydroxy-3- naphthoat)). Mudi duge dung c6 thé lién quan
dén viéc bao gém phan t&r khac nhu ion axetat, ion sucxinat hogc ion d6i khac. Ion dbi c6 thé
1a gbc hitu co hoic vo co bét ky ma lam 6n dinh dién tich trén hop chét gbc. Ngoai ra, mudi
dugc dung c6 thé co nhiéu hon mdt nguyén tt tich dién trong c4u tric ctia né. Céc trudong hop
trong d6 nhiéu nguyén ti tich dién 12 mot phan cua mubi duge dung c6 thé co nhiéu ion déi.
Do d6, mubi duge dung c6 thé c6 mot hoic nhiéu nguyén ti tich dién va/hodc mot hodc nhiéu
ion déi.

Néu hop chét theo séng ché 13 bazo, mubi duge dung mong muébn cé thé duoc diéu
ché boi phuong phap thich hop bét ky c6 trong linh vuc, vi dy, xir Iy bazo tw do bang axit vo
co, nhu axit clohydric, hydrobromic axit, sulfuric axit, nitric axit, metansulfonic axit,
phosphoric axit va twong tu, hodc bang axit hitu co, nhu axetic axit, maleic axit, sucxinic axit,
mandelic axit, fumaric axit, malonic axit, pyruvic axit, oxalic axit, glycolic axit, salixylic axit,
pyranosidyl axit, nhu glucuronic axit hogc galacturonic axit, alpha hydroxy axit, nhu xitric
axit hodc tartaric axit, axit amin, nhu aspartic axit hodc glutamic axit, axit thom, nhu benzoic
axit hodc xinamic axit, sulfonic axit, nhu p-toluensulfonic axit hodc etansulfonic axit, hodc

tuong tu.

Néu hop chét theo séng ché 13 axit, mubi duge dung mong muén c6 thé dugc diéu ché
bang phwong phép thich hop bat ky, vi du, xit 1y axit ty do bang bazo vd co hodc hitu co, nhu
amin(bac nhét, bac hai hodc bac ba), hydroxit kim loai kiém hogc hydroxit kim loai kiém thd,
ho#c twong tu. Cac vi du minh hoa cia mubi thich hgp bao gdm, nhung khong gidi han &,
mubi hitu co ¢6 ngudn gde tir axit amin, nhu glyxin va arginin, amoniac, amin bac nhét, bac
hai, va bac ba, va amin mach vong, nhu piperidin, morpholin va piperazin, va mudi vb co c6

ngudn goc tlr natri, canxi, kali, magie, mangan, sat, dong, k&m, nhom va lithi.

Theo khia canh khéc, sang ché d& xuét phwong phép didu ché hop chét dwoc thé hién

bai Cong thice I hodc mudi dugc dung ctia chling.

Phuong phap didu ché hop chit c6 Cong thuc A8 theo séng ché dugc thé hién trong
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so do sau 1.

[So dd 1]
R® RE R®
Clo — Tl — T, - Syoos —
7 ~oH 2 0K I ==
a7 [-14 R7 (I
Cong thitc A2 Cong thirc A3 Cong thic A4 Cong thirc AS Cong thirc A6

Cong thirc A7 Cong thirc A8

Hop chit c6 Cong thirc A8, ma 14 hop chit theo sang ché, c6 thé dugc didu ché bang
mot loat cac budce tir hop chét c6 Cong thitc A2 nhu duogc thé hién trong So dd 1.

R® va R7 ¢6 Cong thirc A8, A2 va A7, dugc minh hoa trong So dd 1, dugc xé4c dinh

nhu dudi day.
trong do,
mdi R® va R’ddc 14p 1a hydro, halo, triflometyl hogc triflometoxy.
Phuong phép diéu ché Cong thirc A8 theo sang ché bao gdm:
Diéu ché hop chét c6 Cong thirc A3 bing cach amin hoa khir Cong thirc A2 (Bude 1);
Diéu ché hop chit c6 Cong thirc A4 bang cach clo héa Cong thirc A3 (Budc 2);

Didu ché hop chit c6 Cong thirc A6 bing cach vong héa Cong thirc A4 v6i hgp chét
c6 Cong thirc AS (Budce 3);

Piéu ché hop chit c6 Cong thirc A7 bang cach khir Cong thirc A6 (Budc 4);

Piéu ché hop chat c6 Cong thirc A8 bing cach brom hoa Cong thirc A7 (Budc S).
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MB&i budce trong phuong phép didu ché trén ctia So dd 1 dwgc md ta chi tiét nhu dudi
day.
i) Trong budc tht nhét, hop chit c6 Cong thirc A2 ¢6 thé duge chuyén dbi thanh Cong

thitc A3 bang cach amin hoa khit dudi céc didu kién cta hydroxyl amin va natri hydroxit

trong etanol va nudc cit & 90°C trong 24 gid.

Vi du cta viée didu ché hop chét c6 Cong thirc A3 tlr Cong thirc A2 bang cach amin
hoa khtt trong Bude 1 & trén ciia phuong phép diéu ché theo sang ché dugc minh hoa trong

so do phan Gng sau.

Cl Cl

O —> ~-N
OH
Cl Cl

ii) Trong buéc thit hai, hop chét c6 Céng thirc A3, duge diéu ché nhu md ta trong
Buée 1, c¢6 thé duge chuyén ddi thanh Cong thirc A4 bing céch clo héa dugc thuc hién véi
su ¢6 mat cia chit phan tng clo héa trong mot hodc nhiéu trong s6 N, N-dimetylformamit,
hoic cloform ¢ nhiét 4§ phong trong 1 gio.

Vi du v& didu ché hop chét c6 Cong thirc A4 tix hop chit c6 Cong thirc A3 béang cach
clo hoa trong Bude 2 & trén clia phuwong phéap didu ché theo sang ché duge minh hoa trong so

do phén tng sau.

iii) Trong bude thi ba, hop chét c6 Cong thirc A4, duge didu ché nhu mé ta trong
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Budc 2, ¢6 thé duge chuyén dbi thanh Cong thirc A6 bang cach vong héa véi Cong thirc AS
duéi didu kién bazo & nhiét dd phong trong 24 gid.

Vi du v& didu ché hop chét c6 Cong thirc A6 tir hop chit c6 Cong thitc A4 va A5 béng
cach vong hoa trong Budce 3 & trén ciia phuong phap didu ché theo sang ché duge minh hoa

trong so dd phan ting sau.

¢l CI

iv) Trong budc tht tu, hop chit c6 Cong thic A6, dugc didu ché nhu mo ta trong
Buéc 3, ¢6 thé duge chuyén dbi thanh Cong thirc A7 bing cach khir dwoc thyc hién véi sw c6
mat cta chét phan ang khir trong THF & nhiét do phong trong 7 gio.

Vi du v& didu ché hop chit c6 Céng thirc A7 tir hop chit c6 Cong thirc A6 bing céch
khtr trong Budc 4 ¢ trén cuia phuong phap didu ché theo sang ché dugc minh hoa trong so dd

phén ing sau.

v) Trong bude thir ndm, hop chét c6 Cong thitc A7, dugc didu ché nhu mo ta trong
Buéc 4, c¢6 thé duge chuyén dbi thanh Cong thirc A8 bang cach brom héa dugc thyc hién vé6i
su ¢6 mit ctia chit phan tmg brom hoa trong diclometan & nhiét do phong trong 4 gi0.

Vi du v didu ché hop chit c6 Cong thirc A8 tir hop chit c6 Cong thitc A7 bang cach

brom héa trong Buéc 5 & trén ctia phuong phéap didu ché theo sang ché dugc minh hoa trong
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so d6 phan ng sau.

Bén canh d6, phuong phap diu ché khac cta hop chit c6 Cong thirc I theo sang ché

duogc thé hién trong so @6 phéan tmg sau 2.

[So db 2]
1 1 1 1
RI ~OH Rl_\.ors_s RI -OTBS RI’\ OH
| /Y — | e — e =Y — P Y *
R R ™ R s R
Congthirc B2~ Cong thirc B3 Cong thuc B4 Cong thirc BS Céng thic A8

Cong thuc B6 Cong thiac B7 Cong thire I

Hop chét c6 Cong thirc I, ma 1a hop chét theo sang ché, c6 thé dugc didu ché bang
mbt loat céc bude tir hop chat c6 Cong thirc B2 nhu duge thé hién trong So do 2.

Y, R, R% RS, R7va Z c6 Cong thtc I, B2 va B7, dugc minh hoa trong So d6 2, dugc
xéac dinh nhu dudi day:
Trong Cong thire I theo sang ché,

Y 1a cacbon hodc nito,
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mdi R! va R? ddc 14p 14 hydro, halo hoic triflometyl,

,X1>>\ R°3 o
X? 3 1\,}?— V‘V3
R3 X 2\1;’-« ,

X

5
zla R hodic R
nla0, 1 hoic 2,
m&i X', X2 va X3 doc 14p 1a cacbon hogc nito,

mdi R? va R* ddc 14p 1a hydro, halo, xyano, C1.6 alkyl, Cs- xycloalkyl, halo Ci- alkyl,

Ote\ Qe\
O
OH , H \/é)m CONRalRaZ, NRalRaZ’ CHzNRalRaz,

CH2R%, COR®, OR®, NRa4CORa3, NRa4C02Ra3, NHCONHR?, NHSO2R® hogc di vong ¢6
3 hodic 8 canh chira mot hodc hai nguyén ti oxy hodc nito trong do,
trong do, m 1a 1 hodc 2,
ON >\
23
mdi R2! va R? doc 14p 1a hydro, Ci- alkyl, Cs.¢ xycloalkyl, halo Ci.6 alkyl,

hodc di vong ¢6 3 hodc 8 canh chira mdt hodc hai nguyén tit oxy hodc nito trong do,

O

R# 1a hydro, Ci.6 alkyl, Cs.s xycloalkyl, halo Ci alkyl, , ,

1o/

do,

hodc di vong ¢6 3 hoic 8 canh chira mgt hodc hai nguyén tir oxy hodc nito trong

R2* 13 hydro hodc Ci.6 alkyl,
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9) O=}~NH;

RS 1a hydro, OH O o™ 0o | 75¢

Oe-sb\

o1

NH2

hodc ,

mdi R® va R7 ddc 14p 1a hydro, halo, triflometyl hodc triflometoxy,

R 13 hydro, halo, C1.6 alkyl, Cs.6 xycloalkyl,

mdi W1, W2 va W3 doc lap 14 oxy, nito, CHR¥!, CR"!, NR"! hozc CO,

trong d6, R™ 12 hydro, halo, C1.¢ alkyl, C3.s xycloalkyl, halo Ci.¢ alkyl, C1.6 alkylamin,

MeO
- )\>\ (:;/\%

ruou Cr¢ alkyl, , © (CHa), heteroaryl hogc (CHa), aryl, trong do, p la
1, 2 hodc 3.

Phuong phép diéu ché Cong thire I theo sang ché bao gbm:

Diéu ché hop chét c6 Cong thirc B3 béng cach bao vé nhém hydroxyl c6 Cong thirc
B2 (Bude 1); '

Diéu ché hop chit c6 Cong thirc B4 bing phan tmg Sonogashira ciia Cong thirc B3
(Buéce 2);

Didu ché hop chit c6 Cong thic BS bing cach kht bao vé tert-
I
?—o—sii—é
butyldimetyloxy( ") ¢6 Cong thirc B4 (Budc 3);
Pidu ché hop chét c6 Cong thirc B6 bing céch thé Cong thirc BS bang A8(Budc 4);

Didu ché hop chét c6 Cong thic I bang phan g Sonogashira hogc thily phén sau
phan ng Sonogashira cua Cong thirc B6 va B7 (Budc 5).
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M5i budc trong phuong phap diéu ché trén cia So dd 2 duge mé ta chi tiét nhw dudi
day.

i) Trong bude thir nhat, hop chét c6 Cong thirc B3 c6 thé dugc diéu ché béng cach
bao vé nhém hydroxyl ¢6 Cong thitrc B2 sur dung tert-Butyldimetylsilyl clorua(TBSCI) va
imidazol trong N, N-dimetylformamit ¢ nhiét do phong trong 6-24 gio.

Vi du clia viéc didu ché hop chét c6 Cong thirc B3 tir Cong thirc B2 bang cach béo vé
nhém hydroxyl trong Buéc 1 ¢ trén clia phuwong phap didu ché theo sang ché 14 trong so dd

phéan g sau.

ii) Trong budc tht hai, hop chit c¢6 Cong thirc B3, dugc didu ché nhu mé ta trong
Budc 1, c6 thé duge chuyén dbi thanh Cong thic B4 bang phan tng Sonogashira st dung
lugng xuc tac cua tetrakis(triphenylphosphin)paladi(0)(Pd(PPhs)4) hodc
bis(triphenylphosphin)paladi(II) diclorua (PdCl2(PPhs);) trong mét hodc nhidu trong s N, N-

dimetylformamit hodc metanol & 70-100°C trong 3-24 gio.

Vi du vé didu ché hop chét c6 Cong thirc B4 tir hop chét c6 Cong thire B3 bang phan
{mg Sonogashira trong Budc 2 & trén clia phuong phap didu ché theo sang ché 1a trong so dd

phén Gng sau
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iii) Trong budc tht ba, hop chit c6 Cong thirc B4, dugc didu ché nhu mo ta trong
Buéc 2, c6 thd duoc chuyén ddi thanh Cong thic BS5 bang cach khir bao vé tert-

l
}—O—S\i‘é
butyldimetyloxy( ~ ) st dung hogc 1a kali florua trong mt hodc nhidu trong s6
dung dich tetrahydrofuran hodc metanol hodc Tetrabutylamoni florua & 0°C dén nhiét do
phong trong 1-6 gio.

Vi du vé didu ché hop chit c6 Cong thirc BS tir hop chét c6 Cong thirc B4 bang phan
{mg khtt bao vé trong Budce 3 & trén cua phuong phap didu ché theo sang ché 13 trong so dd

phén Ung sau.

iv) Trong budc tht tw, hop chét c6 Cong thirc BS, dugc didu ché nhu mo ta trong
Buéc 3, c6 thé duge chuyén ddi thanh Céng thirc B6 bing cach thé véi A8 dudi diéu kién
bazo trong mot hodc nhiéu trong sb THF hoic N,N-dimetylformamit & nhiét 4o phong trong
5-24 gio.

Vi du v& didu ché hop chét c6 Céng thirc B6 tir hop chit c6 Cong thirc BS bing A8

bang cich thé trong Budc 4 & trén cia phuong phép didu ché theo sang ché 13 trong so a6
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phéan Ung sau.

v) Trong buéc thir ndm, hop chét c6 Cong thirc B6, duge didu ché nhu md ta trong
Budc 4, ¢6 thé duge chuyén dbi thanh Cong thire I bang phan tng Sonogashira bang B7 st
dung lwong xic tdc cua tetrakis(triphenylphosphin)paladi(0)(Pd(PPhs)s)  hodc
bis(triphenylphosphin)paladi(Il) diclorua (PdCL(PPHs)) va DPdng(l)iodua dudi didu kién

bazo trong mdt hodc nhiéu trong sd tetrahydrofuran hodc N,N-dimetylformamit & 70-100°C
trong 3-24 gid. Bén canh d6, hop chét c6 Cong thir T c6 thé dugc diéu ché tir Cong thirc B6
v6i B7 bing phan tmg Sonogashira v6i thity phén sir dung lithi hydroxit trong mét hodc nhiéu
trong sb tetrahydrofuran, 1,4-dioxan hodc nudc & 80°C trong 4-48 gio.

Vi du v& didu ché hop chit c6 Cong thirc I tir hop chét c6 Cong thirc B6 v6i B7 bing

phan tng Sonogashira hogc thiy phén sau phan tmg Sonogashira tir trong Budc 5 & trén cla

phuong phép didu ché theo sang ché dugc minh hoa duéi day.

Bén canh do6, phuong phép didu ché khéc cta hop chit c6 Cong thie I theo sang ché
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duoc thé hién trong so db phan tng sau 3.

[So db 3]

CongthtcB6  CongthieDl  can0thige D2 "~ Cong thic I

Hop chét c6 Cong thirc I, ma 13 hop chit theo sang ché, c6 thé dugc didu ché bing

mdt loat cac budc tir hop chét c6 Cong thirc B6 nhw dugc thé hién trong So do 3.

R1, R2, RS, R7,RP!, Y va Z c6 Cong thirc I, D1, B2 va B7, dugc minh hoa trong So dd

3, dugc x4c dinh nhu duédi day.

Trong Cong thirc I theo sang ché,
RP113 bromo,
Y 14 cacbon hoac nito,

mdi R! va R? doc 1ap 13 hydro, halo hodc triflometyl,

N RS
XZ' \}k\ b&\i\’\ﬁ

3 Wi 0
R® WX A 2w;®
5 R

zia R hoic R
nla 0, 1 hodc 2,
mdi X!, X2 va X3 doc 14p 1a cacbon hodc nito,

mdi R3 va R* doc 1ap 1 hydro, halo, xyano, C1.¢ alkyl, Cs.¢ xycloalkyl, halo Ci-6 alkyl,
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SN

OH , H o\/é)m CONRalRaZ, NRalRa2’ CHzNRalRa2
CH,RS, COR®, OR®, NRa4CORa3, NRa4C02Ra3, NHCONHR??, NHSO,R® hodc di vong ¢
3 hoiic 8 canh chita mdt hodc hai nguyén tir oxy hodc nito trong do,

trong d6, m 1a 1 hodc 2,

mdi R®! va R2 doc 1ap 1a hydro, Cis alkyl, Cs.s xycloalkyl, halo Ci.s alkyl,

O

O‘;’

hoic di vong ¢6 3 hoic 8 canh chira m¢t hodc hai nguyén tir oxy hodc nito trong

ot

R# 13 hydro, Ci.6 alkyl, Cs.s xycloalkyl, halo Ci alkyl, , ,

1o

do,

hodc di vong c¢6 3 hodc 8 canh chira mgt hodc hai nguyén tir oxy hodc nito trong

do,
R#* 13 hydro hodc Ci.6 alkyl,
o) HN}%‘ >
O o M
HN 0=S HN
/ =S~
R’ 1a hydro, OH , 0 , -0 o , O , © o NHz
0N
O/ NH
hodc 2 ,

mdi RS va R7 ddc 1ap 1a hydro, halo, triflometyl hodc triflometoxy,
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R® 14 hydro, halo, Ci-s alkyl, C3.¢ xycloalkyl,
mdi W, W2 va W3 doc 14p 1a oxy, nito, CHRY!, CR"!, NR* hogc CO,
trong d6, R™! 12 hydro, halo, C1. alkyl, C3.¢ xycloalkyl, halo Ci.6 alkyl, C1.¢ alkylamin,
Meg\)\ Py
MeO | Q

rugu Ci alkyl, , (CHy)p heteroaryl hodc (CHa)p aryl, trong do,
plal, 2 hoac 3.

Phuong phép didu ché Cong thirc I theo sang ché bao gbm:

Diéu ché hop chét c6 Cong thirc D2 bing phan tng Sonogashira ctiia Cong thirc B6
va D1 (Budce 1);

Pidu ché hgp chét c6 Cong thac I bang cach khir bao vé tert-

O
: |
\(U\o/\< }—O~S‘i~<—~

butyloxycarbonyl( ) hoic tert-butyldimetyloxy( ) va thuy phan cé
Cong thitc D2(Buéc 2);

M&i budc trong phuong phap didu ché trén ciia So dd 3 dwoc mo ta chi tiét nhu duéi
day.

i) Trong budc thu nhét, hop chit c6 Cong thic B6, duge didu ché nhu md ta trong
Buéc 4 trong So dd 2, c6 thé dugc chuyén dbi thanh Céng thac D2 bing phan tmg
Sonogashira v6i Céng thac D1 st dung lugng  Xic tdic  cua

tetrakis(triphenylphosphin)paladi(0)(Pd(PPhs)s) hodc bis(triphenyl phosphin)paladi(II)

diclorua (PdCl>(PPH3),) va DPong(l)iodua duéi didu kién bazo trong mot hodc nhiéu trong s6

tetrahydrofuran hogc N, N-dimetylformamit & 70-100°C trong 3-24 gio

Vi du v& didu ché hop chét c6 Cong thirc D2 tir hop chét c6 Cong thirc B6 véi D1
bing phan tmg Sonogashira trong Budc 1 & trén cia phuong phap diéu ché theo séng ché

dugc minh hoa trong so d6 phan ting sau.
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ii) Trong budc thtr hai, hop chét c6 Cong thirc D2, duge didu ché nhu md ta trong
Buéc 1, c6 thé duge chuyén dbi thanh Cong thic I bing cach thily phan st dung lithi hydroxit

trong mot hodc nhidu trong sb tetahydrofuran, 1,4-dioxan hodc nuéc & nhiét 46 phong dén

80°C trong 4-48 gid sau d6 khit bdo vé v6i sy c6 mit ciia dung dich bo tribromua hogc dung
dich hydro clorua trong diclometan hoac tetahydrofuran(THF) ¢ 0-80°C trong 2-24 gio.

Vi du vé didu ché hop chét c6 Cong thirc I tir hop chét c6 Cong thirc D2 béng phan
mg thity phan va khir bao vé trong Budc 2 & trén cia phuong phap didu ché theo sang ché

dwoc minh hoa trong so d6 phan tmg sau.

Bén canh dd, phuong phép didu ché khac cia hop chét c6 Cong thuc I theo séng ché

duoc thé hién trong so dd phan tng sau 4.

[So db 4]
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);n @"

Cong thic B6  Cong thirc E1 Céng thirc E2 Cong thuc E3 Cong thic I

Hop chit c6 Cong thirc I, ma 13 hop chit theo séng ché, c6 thé dugc diéu ché bing
mot loat céc bude tir hop chat cé Cong thirc B6 nhw dugc thé hién trong So db 4.

RL, R% R® R7, Re!, R, Y va Z c¢6 Cdng thuc I, B6 va E3, duoc minh hoa trong So dd
4, dugc xac dinh nhu dudi day:

Trong Cong thtc I theo sang ché,
R®! 13 aldehyt hodc nitro,
R¢2 13 CH,NR?R# hodc NHa,Y 1a cacbon hodc nito,

mdi R! va R? ddc 14p 12 hydro, halo hogc triflometyl,

RCS
S b

X2 'wc —

A Y/

5
Z1a R hoic RS |
nla0, 1 hoic 2,
mdi X!, X2 va X3 doc 1ap 1a cacbon hoic nito,

mdi R3 va R* doc lap 13 hydro, halo, xyano, Ci. alkyl, Cs.6 xycloalkyl, halo Ci.s alkyl,

SN

(@)
OH , H \/A)m CONRaIRaZ, NRalRa2, CHzNRalRaZ,

CH,R%, COR®, OR¥, NR*“‘COR"13 , NRa4COzRa3, NHCONHR?®, NHSO2R® hodc di vong c6

3 hodc 8 canh chira mot hodc hai nguyén tir oxy hodc nito trong do,
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trong d6, m 1a 1 hodc 2,

mdi R¥ va R%? doc lap 1a hydro, Cis alkyl, Cs.s xycloalkyl, halo Ci.s alkyl,
O\\S}"H
~,
0™\

hodc di vong ¢6 3 hodc 8 canh chira mdt hodc hai nguyén tir oxy hodc nito trong

Ot

b b

do,

R 13 hydro, Ci. alkyl, Cs.s xycloalkyl, halo Ci- alkyl,

o/

hodc di vong ¢6 3 hodc 8 canh chita mot hodc hai nguyén tr oxy hodc nito trong

do,
R#** 13 hydro hodc C1.6 alkyl,
0 O s M ™
HN O:/S\ Hl\{
/ =S~
R’ 13 hydro, OH , /O ~>o0"o 0] ’ % i NH
O\\S%
o°"
hodc NH2 ,

mdi R va R7 doc 1ap 1a hydro, halo, triflometyl hodc triflometoxy,
R< 13 hydro, halo, C1.6 alkyl, Cs-¢ xycloalkyl,
mdi W1, W2 va W? doc 1ap 1a oxy, nito, CHR"!, CR¥!, NR"! hogc CO,

trong d6, R"! 13 hydro, halo, Ci.6 alkyl, C3-6 xycloalkyl, halo Ci. alkyl, Ci.¢ alkylamin,
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M
ruou Ci.¢ alkyl, 1e0 , O\’) (CHz)p heteroaryl hodc (CHa)p aryl, trong do,
plal, 2 hoac 3.

Phuong phép diéu ché Cong thirc I theo sang ché bao gom:

Piéu ché hop chét c6 Cong thirc E2 bang phan ting Sonogashira cia Cong thirc B6 va
El (Budc 1);

Didu ché hop chit c6 Cong thirc E3 bing cach khir hodc amin héa khir ¢6 Cong thirc
E2 (Buéc 2);

Diéu ché hop chét c6 Cong thirc I bang cach thity phan c6 Cong thitc E3 (Bude 3).

MB&i budc trong phwong phép didu ché trén cua So dd 4 duge md ta chi tiét nhu dudi
day.

i) Trong buéc thi nhét, hop chét c6 Cong thirc B6, duge didu ché nhu mo ta trong
Budc 4 trong So dd 2, ¢6 thé duge chuyén ddi thanh Cong thirc E2 bang phan Gmg Sonogashira
v6i Cong thirc E1 st dung lugng x(c tac cia tetrakis(triphenylphosphin) paladi(0)(Pd(PPhs)4)
hoiic bis(triphenylphosphin)paladi(Il) diclorua (PdCl2(PPhs)2) va Pdng(I) iodua dudi didu
kién bazo trong mdt hogic nhiéu trong sb tetrahydrofuran hodc N,N-dimetylformamit & 70-

100°C trong 3-24 gio.

Vi du vé didu ché hop chit c6 Cong thirc E2 tir hop chét c6 Cong thirc B6 v6i E1 bang
phan mg Sonogashira trong Budc 1 & trén cua phuong phap didu ché theo sang ché dugc

minh hoa trong so dd phan tmg sau.
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ii) Trong budc tht hai, hop chit c6 Cong thirc E2, duge diéu ché nhu mo ta trong
Budc 1, ¢6 thé duge chuyén ddi thanh Cong thic E3 bang cach khir hodc amin héa khtt phy
thudc vao loai chét thé Re".

Trong budc thir hai trong phuong phap diéu ché trén cua So dd 4 duge md ta chi tiét
nhu dudi day.

Trong budc thit hai cia phuong phap didu ché, hop chit mong mudn c¢6 Cong thic
E3 c6 th duge diéu ché bang cach khir hozic amin héa khi.

Phan tng khtr trén ¢ thé dugc thuc hién bang cach khir nude Thiéc(ID) clorua trong
etyl axetat hodc etanol v6i hgp chét c6 Cong thirc E2 (Khi R 12 nitro trong Cong thirc trén)

& nhiét do phong trong mét ngdy va n6é dugc minh hoa trong so d6 phan tmg sau.
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Theo sang ché, hop chit c6 Cong thirc E2 (Khi R®! 13 aldehyt trong Cong thirc trén)
con ¢6 thé duge chuyén ddi thanh Cong thirc E3 (nhém thé c6 thé dugc dwa vao v6i su co
mit cia natri carbonat va R%-I trong N, N-dimetylformamit) bang cach amin héa khit véi sy
c6 miit cua natritriaxetoxyborohydrua (NaBH(OAc)3) hodc axetic axit trong mot hodc nhiéu
trong sd diclometan hogc 1,2-dicloetan ¢ nhiét 6 phong qua dém va n6 duge minh hoa trong

so d6 phan Gng sau.

iii) Trong budc th ba, hop chét c6 Cong thirc E3, dugc didu ché nhu md ta trong
Budc 2, ¢6 thé dugce chuyén dbi thanh Cong thirc I bang cach thily phan st dung lithi hydroxit

trong mogt hodc nhiéu trong s6 tetrahydrofuran, 1,4-dioxan hodc nudc & nhiét do phong dén
80°C trong 4-48 gid.
Vi du v& didu ché hop chit c6 Cong thirc I tir hop chit c6 Cong thirc E3 béng céch

thity phan trong Budc 3 & trén clia phuong phéap didu ché theo sang ché duge minh hoa trong

so do phan tng sau.
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Bén canh d6, phuong phap diéu ché khac cia hop chét c6 Cong thirc I theo sang ché

duoc thé hién trong so dd phéan tng sau 5.

[So db 5]

P B
70~<0 OZN\\
>
[0} 0.
Cong thirc B6  Cong thirc G1 Cong thirc G2 Cong thirc G3 Cong thirc G4

e

Cong thire I

Hop chét c6 Cong thirc I, ma 1a hop chit theo séng ché, c6 thé dugc didu ché bang

mot loat cac budce tir hop chét c6 Cong thirc B6 nhu dugc thé hién trong So dd 5.

R, R2 R%, RS, R7, Y va Z c6 Cong thirc I, B6 va G4, dugc minh hoa trong So db 5,

dugc xac dinh nhu dudi day:
Trong Cong thirc I theo sang ché,
Y 1a cacbon hoac nito,

mdi R! va R? ddc 1ap 1a hydro, halo hodc triflometyl,

X1 RCS
d 3}‘\ D
3 wi
- R4
5
Z1a R hoic R

nla 0, 1 hodc 2,
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mdi X!, X? va X3 doc 1ap 1a cacbon hodc nito,

mdi R3 va R* doc 14p 14 hydro, halo, xyano, C1. alkyl, Cs.6 xycloalkyl, halo Ci.¢ alkyl,

SN

@)
OH , \/é)m CONRalRa2 NRalRaZ CHzNRalRaZ
CH,R®3, COR®, OR®, NRa4CORa3, NRa4C02Ra3, NHCONHR®, NHSO,R® hoic di vong c6

3 hoic 8 canh chira mdt hodc hai nguyén tir oxy hodc nito trong do,
trong d6, m 13 1 hodc 2,
mdi Rl va R®2 doc 1ap 1a hydro, Cis alkyl, Cs.s xycloalkyl, halo Ci.¢ alkyl,

O

O’}

hoic di vong c6 3 hodc 8 canh chira mdt hodc hai nguyén tir oxy hoac nito trong

Ot

R# 13 hydro, Ci-6 alkyl, Cs.s xycloalkyl, halo Ci.s alkyl, , ,

HO\)\

do,

do,

hogc di vong ¢6 3 hodc 8 canh chira mdt hodc hai nguyén tir oxy hodc nito trong

R* 13 hydro hodc Ci alkyl,

e

o) P
OQg\ ﬁ)\ HN)\ O=/‘/§\ HN,:S
oH O

N O~} ~NH
RS 13 hydro, o”o O 0
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Oy >\
o™
NH2

hodc
mdi RS va R doc 14p 1a hydro, halo, triflometyl hogc triflometoxy,
R 13 hydro, halo, C1.6 alkyl, C3.6 xycloalkyl,
mdi W!, W2 va W3 doc 1ap 1a oxy, nito, CHR"!, CR™!, NR"! hoic CO,
trong d6, R"! 13 hydro, halo, C1.6 alkyl, Cs.s xycloalkyl, halo Ci.6 alkyl, C1.s alkylamin,
MeC;\)\ /\)\
N
rwou Cre alkyl, MO | , Q

plal, 2 hodc 3.

(CHa)p heteroaryl hodc (CHa), aryl, trong do,

Phuong phép didu ché Cong thiic I theo séng ché bao gdm:

Didu ché hop chit c6 Cong thirc G2 bing phan tmg Sonogashira ciia Cong thuc B6
va G1 (Bude 1);

Diéu ché hop chét c6 Cong thirc G3 bang cach khir Cong thire G2 (Budc 2);

Didu ché hop chét c6 Cong thitc G4 bang phan tng thé hodc thém Cong thirc G3
(Budc 3);

Pidu ché hop chit c6 Cong thic I bing cach thily phan hop chat c6 Cong thirc
G4(Budc 4).

M>i bude trong phuong phap diéu ché trén ciia So dd 5 dwge md ta chi tiét nhw dudi
day.

i) Trong budc thir nhét, hop chét c6 Cong thirc B6, dugc didu ché nhu md ta trong
Budc 4 trong So dd 2, c6 thd dugc chuyén dbi thanh Cong thuc G2 bang phan ung
Sonogashira véi  Cong thac Gl st dung luong xdc  tac cia
tetrakis(triphenylphosphin)paladi(0)(Pd(PPhs)s) hodc  bis(triphenyl phosphin)paladi(II)

diclorua (PdCl2(PPhs)2) va DPdng(I) iodua dudi didu kién bazo trong mot hodc nhiéu trong sb
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tetrahydrofuran hogc N, N-dimetylformamit ¢ 70-100°C trong 3-24 gid.

Vi du vé& diu ché hop chit c6 Cong thirc G2 tir hop chit ¢ Cong thirc B6 voi G1
bang phan tng Sonogashira trong Bugce 1 ¢ trén ciia phwong phép didu ché theo sang ché

duoc minh hoa trong so dd phan tmg sau.

ii) Trong budc thtr hai, hop chét c6 Céng thic G2, dugc didu ché nhu md ta trong
Budc 1, ¢6 thé dugc chuyén ddi thanh Cong thitc G3 st dung khr nuge Thiéc(II) clorua trong
etyl axetat hodc etanol & nhiét do phong trong mdt ngay va n6 duge minh hoa trong so dd

phén tng sau.

iii) Trong budc thir ba, hop chit c6 Cong thire G3, dugc didu ché nhu mo ta trong

Bude 2, ¢6 thd dugc chuyén ddi thanh Cong thirc G4 bang cach thé hosc thém.
Budc thir ba trong phuong phép didu ché trén ciia So dd 5 dugc mb ta chi tiét nhu

dusi day.
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Trong budce tht ba clia phuong phap didu ché, hop chit mong mudn c6 Cong thirc G4
¢6 thé dugc didu ché bing cach thé hoic thém.

Hop chit c6 Cong thirc G3 c6 thé dugc chuyén ddi thanh Cong thirc G4 bing cach thé
trén v6i su c6 mit cua tert-butylnitril véi iodin trong toluen ¢ nhiét do phong trong 3 gid hodc
bing cach thé iodo sau d6 thé v6i hop chit amin sit dung L-prolin, xési carbonat, Ddng(I)
iodua trong dimetylsulfoxit.

Vi du v& didu ché hop chit c6 Cong thirc G4 tir hop chit c6 Cong thirc G3 béng céch
thé hoic thé iodo sau d6 thé amin trong Budc 3 & trén cua phuong phap didu ché theo sang

ché dugc minh hoa trong so @ phan tng sau.

ma dugce thuc hién vai hop chit c6 Cong thirc G3 va , hoac
X
RCS
= ol

© (R% trong Cong thuc 1a gidng nhu hop chit dugc x4c dinh trong Cong thirc trén

I) trong diclometan hogc N,N-dimetylformamit & nhiét d6 phong trong 3-6 gio va n6 dugce

minh hoa trong so d6 phan ting sau.

-48-



38832

Hop chit c6 Cong thirc G3 ¢6 thé dugc chuyén dbi thanh Cong thirc G4 bing phuong

_OH
c3
phap khéc cta phan tng thém ma dugc thuc hién véi (R® trong Cong thure 1a

gidng nhu hop chit duoc x4c dinh trong Cong thirc trén I) voi sy ¢6 mét cua triphosgen hodc
1,1’-carbonyldiimiazol trong diclometan hogc tetrahydrofuran(THF) & nhiét 4 phong trong

2-6 gid va n6 dugc minh hoa trong so dd phan tng sau.

iv) Trong budc thir tu, hop chét c6 Cong thire G4, duogc diéu ché nhu md ta trong
Bude 3, ¢6 thé duge chuyén dbi thanh Cong thirc I bang cach thity phan st dung lithi hydroxit

trong mot hodc nhidu trong sb tetrahydrofuran, 1,4-dioxan hodc nuéc & nhi€t do phong dén

80°C trong 4-48 gid.

Vi du v& didu ché hop chét c6 Cong thire I tir Cong thitc G4 biing cach thily phén trong

Budc 4 & trén cua phuong phap didu ché theo sang ché dugc minh hoa trong so d6 phan tng
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sau.

Bén canh do6, phuong phap didu ché khac cta hop chit c6 Cong thirc I theo sang ché

duoc thé hién trong so dd phan tng sau 6.

[So db 6]

Cong thic B6 Céng thirc J1 Cong thic J2 Cong thuce J3 Cong thic I

Hop chét c6 Cong thirc I, ma 1a hop chit theo sang ché, c6 thé dugc didu ché bing

mdt loat cac budce tir hop chit ¢ Cong thitc B6 nhu dugce thé hién trong So dd 6.

R!, R% R3, RS, R7, Ri!, Y va Z c6 Cong thirc I, B6 va J3, dugc minh hoa trong So dd

6, dugc xac dinh nhu dudi day:
Trong Cong thire I theo sang ché,
Ri!1a H ho#ic metyl este,
Y 1a cacbon hoic nito,

mdi R! va R? ddc 14p 13 hydro, halo hogc triflometyl,
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Z1a hoic R®
nla 0, 1 hoac 2,
mdi X!, X2 va X? ddc 1ap 1 cacbon hoic nito,

mdi R3 va R* doc 14p 14 hydro, halo, xyano, Ci.6 alkyl, Cs-s xycloalkyl, halo Ci.s alkyl,

XN e

@)
OH H \/é)m CONRalRaZ, NRalRa2’ CHzNRalRaz,

H

CH,R%, COR?, OR®, NRa4CORa3, NRa4COzRa3, NHCONHR?, NHSO2R* hogc di vong cé

3 hoiic 8 canh chita mdt hodc hai nguyén tir oxy hodc nito trong do,
trong d6, m 1a 1 hodc 2,
mdi R va R® doc lap 1a hydro, Cis alkyl, Cs.s xycloalkyl, halo Cis alkyl,

Oy

O’}

hoc di vong c6 3 hoic 8 canh chira mdt hodc hai nguyén tir oxy hodc nito trong

AN

R 13 hydro, C1.6 alkyl, Cs.6 xycloalkyl, halo Ci- alkyl, , ,

10/

do,

do,

hogc dj vong c6 3 hodc 8 canh chira mdt hodc hai nguyén tlr oxy hodc nito trong

R#* 13 hydro hodc Ci.6 alkyl,
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hodc ,
mdi RS va R7 doc 1ap 1a hydro, halo, triflometyl hodc triflometoxy,
R 13 hydro, halo, C1.6 alkyl, C3.6 Xycloalkyl,
mdi W1, W2 va W3 doc 1ap 12 oxy, nito, CHR"!, CR™!, NR"! hoic CO,
trong d6, R™! 1a hydro, halo, C1.6 alkyl, Cs.6 xycloalkyl, halo Ci.¢ alkyl, Ci-6 alkylamin,

MeQ /_\)\
J -

MeO L) ) ,
ruou Ci.¢ alkyl, , - (CH>), heteroaryl hogc (CHa)p aryl, trong do,
plal, 2 hodc 3.

Phuong phép diéu ché Cong thirc I theo sang ché bao gdm:

Didu ché hop chit c6 Cong thiic J2 bang phan ttng Sonogashira ctia Cong thirc B6 va
J1 (Buéc 1);

Diéu ché hgp chit c6 Cong thirc J3 bang cach khir Cong thire J2 (Bude 2);

Didu ché hop chit c6 Cong thirc I bang cach thiy phan hodc thém hop chét c6 Cong
thirc J3 (Bude 3);

M3i buéc trong phuong phap didu ché trén cta So dd 6 duoc mo ta chi tiét nhu dudi

day.
i) Trong budc thir nhét, hop chét c6 Cong thirc B6, dugc diéu ché nhw mo ta trong
Budc 4 trong So dd 2, ¢6 thé dugc chuyén ddi thanh Cong thuc J2 bang phan tmg Sonogashira
v6i Cong thite J1 st dung lugng xuc tac cia tetrakis(triphenylphosphin) paladi(0)(Pd(PPhs3)4)
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hodc bis(triphenyl phosphin)paladi(Il)diclorua (PdCl2(PPhs)2) va DPong(I)iodua dudi didu

kién bazo trong mot hodc nhidu trong sb tetrahydrofuran hodc N,N-dimetylformamit & 70-

100°C trong 3-24 gio.

Vi du v& didu ché hop chit c6 Cong thirc J2 tir hop chét ¢6 Cong thirc B6 voi J1 bang
phan (mg Sonogashira trong Budc 1 & trén cua phuong phép didu ché theo sang ché dugc

minh hoa trong so dd phan (g sau.

ii) Trong budc thir hai, hop chét c6 Cong thirc J2, dugc didu ché nhu mo ta trong Bude
1, ¢6 thé duge chuyén dbi thanh Cong thirc J3 béng phan tmg khir véi khir nudée Thiée(IT)
clorua trong etyl axetat hodc etanol & nhiét do phong trong mot ngay va n6 dugc minh hoa

trong so dd phan tng sau.
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iii) Trong budc thit ba, hop chét c6 Cong thirc J3, dugc didu ché nhu mo ta trong Budce
2, ¢6 thé dugc chuyén dbi thanh Cong thirc I bang phan tng thity phén hogc thém.

Budc thir ba trong phuong phap didu ché trén clia So dd 6 duge mo ta chi tiét nhu
dudi day.

Trong budc tht ba ciia phwong phap diéu ché, hop chit mong mudn ¢6 Cong thirc I
c6 thé duoc didu ché bing phan tng thity phén hogc thém.

Hop chét c6 Cong thire J3 c6 thé duge chuyén ddi thanh Cong thic I bang phan ting

thuy phén trén dudi diéu kién cia lithi hydroxit trong mot hodc nhidu trong sd tetrahydrofuran,
1,4-dioxan ho#c nudce ¢ nhigt 4o phong dén 80°C trong 4-48 gio va n6 dugc minh hoa trong

so d0 phan ung sau.

Bén canh d6, hop chét c6 Cong thirc I c6 thé duoc didu ché bang phan tng thém véi
Cong thte J3 duéi diéu kién bazo trong N,N-dimetylformamit hodc tetrahydrofuran & nhiét
do phong hodc diéu kién gia nhiét trong 3 hodc 24 gi¢ theo sang ché va né dugc minh hoa

trong so 6 phan tng sau.
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Ngoai ra, sang ché d& xuit duoc phém dé diéu tri, phong ngra, hodc cai thién cac bénh
chuyén hoéa, bénh gan t mat va chirng xo héa ndi tang chira hop chit c6 Cong thirc I, chit
triét quang, chét ddng phan ddi quang, chét d6ng phan lap thé cua ching, hoic mubi dugc

dung ctia ching.

Céc bénh chuyén hoa, bénh gan (t mét va ching ‘xor héa ndi tang c6 thé gy ra do
hoat tinh cta thu thé FXR. Cac bénh vi dy bao gbm ting cholesterol mau, ting lipoprotein
mau, bénh triglyxerit cao, r6i loan m& mau, loan dudng lipit, & mét/ching xo hda, bénh sdi
mat cholesterol, bénh hodc tinh trang lién quan dén duong tiéu hoa, ting dudng huyét, tiéu
dudng, khang insulin, tinh khong linh dong chuyén héa, bénh thin, bénh gan, xo vira dong

mach, ung thu, r6i loan viém, ching loging xwong va 1do hoa da.

Sang ché @& xuét phuong phép diéu tri, phong ngira, hodc cai thién bénh chuyén hoa,
bénh gan & mit va ching xo héa noi tang ¢ d61 tugng cﬁn chung, bao gém viéc dung luong
¢6 hiéu qua cia dugc pham cho d6i twong. Liéu ding cia dugce pham theo séng ché co thé
thay d6i phu thudc vao trong lugng, tudi, gidi tinh ciia bénh nhén, diéu kién vat 1y, ché dd an,
thoi gian va cach ding, tbc do bai tiét, va mic dd nghiém trong ctia bénh. DPong vat c6 va

(bao gdm con ngudi) mong muon 13 cd nhén khong c6 gioi han.

Hop chit theo sang ché duge dy tinh dé ding cho dugc phim c6 thé dugc dung duéi
d‘ang chét rén hodc chét 16ng, nhu vién nén, vién nang, dung dich hodc huyén pht. Dugc pham
thich hop dé phan phéi hop chit theo sang ché va phuong phép dé didu ché chung s& 13 o
rang ddi v6i Ngudi c6 hidu biét trung binh trong linh vuc k§ thuét. Ché phim nay va phuong
phap dé didu ché chung c6 thé thdy, vi du, trong Remington’s Pharmaceutical Scierices, tai

ban 1an tha 19 (Mack Publishing Company, 1995).
Dung qua dudng mi¢ng

Theo mdt phuong 4n, hgp chit theo sang ché co thé duoc ding qua dudng miéng.
Dung qua dudng miéng ¢ thé lién quan dén viéc nudt, sao cho hop chét di vao duong da day
rudt, va/hodc ding trong ma, ludi, hodc dudi ludi ma nho do hop chéit di vao dong mau tryc

tiép tir miéng.
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Ché phim thich hop dé dung qua duong miéng bao gbm banh thubc rén, vi hat rin,
chét ban rin va 16ng (bao gdbm hé da pha hogc phan tan) nhu vién nén; vién nang mém hoic
cing chira da hat hodc hat nano, chét 16ng, chét nhil twong hodc bot; thudc vién (bao gdm
dugc nap chét 16ng); keo nhai; gel; dang bao ché phén tan nhanh; mang méng; noén; thudc
xit; va miéng dan mé/miéng thudc dinh vao thanh rudt. Ché pham 1éng (bao gbm hé da pha
va phén tan) bao gbm chét nhii twong, huyén phi, dung dich, xi 16 va cdn ngot. Ché phim nay
c6 thé & dang chat don trong vién nang mém hoic cimg (dugc 1am, vi du,v tir gelatin hodc
hydroxypropyl metyl xenluloza) va thuong bao gdm chét mang, vi du, nuéc, etanol,
polyetylen glycol, propylen glycol, metyl xenluloza, hodc dau thich hop, va mot hodc nhiéu
chét nhii héa va/hodc chit tao huyén phu. Ché phim long con ¢6 thé duoc diéu ché bang cach

hoan nguyén chat ran, vi du, tir goi.

Hop chét theo séng ché con c6 thé duogc ding & dang phan 1idu hoa tan nhanh, phan
13 nhanh nhu céc loai dugc md ta trong Expert Opinion in Therapeutic Patents, 11 (6), 981-
986 boi Liang va Chen (2001)

Phén phan tédn ngay c6 thé bao gbm chét phéan rd. Vi dy cua chét phan ra bao gdm natri
tinh bot glycolat, natri carboxymetyl xenluloza, canxi carboxymetyl xenluloza, croscarmeloza
natri, cfospovidon, polyvinylpyrolidon, metyl xenluloza, xenluloza vi tinh thé, xenluloza
nghién bot, hydroxypropyl xenluloza dugc thé alkyl bac thép, polacrilin Kali, tinh bot, tinh
bot tién gelatin, natri alginat, va hdn hqp cta ching. N6i chung, chit phén tén s& bao gbm tir
1 % khéi lugng dén 80 % khéi lugng, tét hon 1a tir 5 % khéi luong dén 60 % khoi luong ciia
16p.

Céc vi du cta vat li¢u ma tran, chét don, hoic chét pha lodng tao gf‘)m lactoza, manitol,
xylitol, dextroza, sucroza, sorbitol, dudng nén, xenluloza vi tinh thé, xenluloza bot, tinh bot,
tinh bot tién gelatin, dextrat, dextran, dextrin, dextroza, maltodextrin, canxi carbonat, canxi
phosphat hai bazo, canxi phosphat ba bazo, canxi sulfat, magie carbonat, magie oxit,

poloxame, polyetylen oxit, hydroxypropyl metyl xenluloza va hdn hgp ctia chung.

Khi diéu ché dang phan lidu két hop ché phdm theo sang ché, hop chét con ¢ thé
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dugec tron voi céc ta duge thong thuong nhu chét lién két, bao gdm gelatin, tinh bot tién gelatin,
va tuong tu; chét boi tron, nhu dau thuc vat duge hydro hoa, axit stearic, va tuong tu; chét
pha lodng, nhu lactoza, manoza, va sucroza; chét phan r3, nhu carboxymetyl xenluloza va
natri tinh bdt glycolat; chét tao huyén phii, nhu povidon, rugu polyvinyl, va tuong tw; chét
hép thy, nhu silic dioxit; chét bao quan, nhu metylparaben, propylparaben, va natri benzoat;
chit hoat dong bé mit; nhu natri lauryl sulfat, polysorbat 80, va twong ty; chét tao mui; va
chét 1am ngot. Khi c6 mit, chét hoat dong b& mit c6 thé bao 'gém tir 0,2 % khéi lugng dén 5 %
khéi Iuong va chét hip thu cé thé bao gdm tir 0,2 % khéi lugng dén 1 % khéi lugng. Céc té
dugc khac bao gém mot hodc nhiéu trong sb: cac chit chéng oxy hda, chét tao mau, chét tao

mui, chat bao quan va chat tao vi.

H3n hop vién nén hodc cac phan ciia hdn hop 6 thé tiy ¥ dugce tao hat uét, kho, hodc
tan chay, tan chay tic nghén, hogc dun trudc khi tao vién nén. Ché pham cudi cung co thé bao
g6m mot hogc nhiéu 16p va c6 thé dugce bao hodc khong dugc bao; nd thdm chi ¢6 the dugc

bao nang.

Ché pham ciia vién nén dugc ban dén trong °Pharmaceutical Dosa.ge' Forms: Tablets,
Tap 1i%, boi H. Lieberman va L.Lachman, Marcel Dekker, N.Y., N.Y., 1980 (ISBN 0-8247-
6918-X).

Ché phém ran dé ding qua dudng miéng co6 thé duoc bao ché 1a chét trung gian
va/hoidc giai phong bién ddi. Ché phdm giai phong bién ddi bao gdm giai phong tri hodn, duy
tri, xung, kiém soat, nhém dich va theo chuong trinh.

Dung ngoai rudt

Hop chit theo séng ché ciing c6 thé dung truc tiép vao dong mau, vao co, hodc vao
co quan ndi tang. Phuong phdp thich hop dé dung ngoai rudt bao gbm trong tinh mach, trong
dong mach, trong mang bung, ndi tiy mac, trong nao thét, trong niéu dao, trong xuong T,
trong hop so, trong bép va duéi da.

Thiét bi thich hop dé ding ngoai rut bao gbm dung cu tiém kim (bao gbm vi kim),

dung cu tiém khong kim va k§ thuét truyén. Vi du cia tiém khong kim 1a Powderject™.
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Ché phim ding ngoai rudt thuong 1a dung dich nuéc ma c6 thé chira t4 duogc nhu
mudi, carbohydrat va chét dém (t6t hon 13, dén d6 pH nam trong khoang tir 3 dén 9), nhung,
d6i v6i mot sb tmg dung, chiing c6 thé duogc bao ché mot cach thich hop hon 14 dung dich v
traing khong chira nuéc hoiic & dang bdt, duge lam kho dé ding két hop v6i chét dan thube

thich hop nhu nude vo trung, khong c6 pyrogen.

Pidu ché ché phim ding ngoai rudt dudi cac didu kién v trung, vi du, bang cach
dong khd, c6 thé dugc thuc hién bang cach st dung céac k¥ thuat dugc tiéu chuén da dugc bibt

dbi voi Ngudi c6 hidu biét trung binh trong linh vuc k¥ thuét.

Dang liéu diing ding nhu két hop vdi chit 1am ting tinh tan c6 thé 1am tang tinh tan
cta hop chét c6 Cong thic I dugce dung trong dung dich khong qua duong miéng.

Ché phdm d& dung ngoai rudt c6 thé duoc bao ché 1a chét trung gian va/hodc giai
phong bién dbi/kiém soat. Ché phdm giai phong kidm soat/bién ddi bao gdm giai phong tri
hodn, duy tri, xung, kiém soét, nhim dich va theo chuong trinh. Do d6 hop chét theo sang ché
¢6 thé dugce bao ché & dang chét rin, ban rin, hoic chét long xtc bién @& dung lam kho chy
ghép tao ra gidi phong bién dbi hop chét hoat tinh. Céc vi du cta ché phim nay bao gdm stent
phu thudc va vi cdu PGLA.

Dung khu tru

Hop chét theo sang ché ¢6 thé con dugc dung tiép x1c 1én da hodc niém mac, tic 1a,
trén da hodc qua da. Ché phim thong thudng cho muyc dich nay bao gbm gel, hydrogel, nudc
thom, dung dich, kem, thubce md, bot phun bui, vai bing bo, bot, mang mong, miéng dan da,
vién nhén, mo céy, bot bién, soi, bang va vi nhil twong. Li-posome cling ¢6 thé dugc sir dung.

Liéu dung

O bénh nhan ngudi, lidu hang ngay chinh xdc dugc ding phy thude vao nhidu yéu t6
khac nhau nhu tudi, gidi tinh, trong luong va tinh trang bénh nhan duogc diéu tri. Lugng lidu
ding ¢o thé dugc chon trong céac gidi han clia myc tiéu dat duge hi¢u qua diéu tri ma khong

¢c6 tac dung phu c6 hai hodc nghi€ém trong.
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Vi duy, lidu dung cua f hop chit theo sang ché c¢6 thé duge dung vé6i lugng hidu qua
ndm trong khoang tr 0,05 dén 1000mg hang ngay 1én bénh nhan. Mic phan lidu sau day va
c4c muc phan lidu khac trong ban md ta ndy 1a cho bénh nhan ngudi trung binh ¢6 khoang
trong lwong bang khoang 65 dén 70kg. Ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuét
s& hiéu rang d& dang c6 thé x4c dinh dwgc muc lidu ding cAn cho bénh nhan ma c6 can ning

nim ngodi khoang trén, nhu tré em va nguoi gia.
Vi du thwe hién sang ché

Sang ché giai thich, nhung khong gidi han &, cu thé thong qua céc vi du va céc vi du
thuc nghiém sau day.
Vi du. Hop chét trung gian 1 4-(bromometyl)-5-xyclopropyl-3-(2,6- diclophenyl)isoxazol

Buéc 1 : Didu ché 2,6-diclobenzaldehyt oxim

natri hydroxit(6,3g, 160mm61). va 2,6-diclobenzaldehyt(2.5 g, 140mmol) trong
etanol(200ml) duge thém vao hydroxylamin hydroclorua(1lg, 160mmol) trong nudc (100ml)
va dugc khudy trong 24 gio & 90 °C. Hdn hop phan tng dugc lam bay hoi trong chén khong,
duoc loc voi nude(200ml, 2 14n) va dugc 1am kho trong chan khong d8 tao ra hop chit trung
gian 2,6-diclobenzaldehyt oxim (25,9g, 96%).

'H-NMR (DMSO, 400MHz): § 11,80 (s, 1H), 8,22 (s, 1H), 7,55 (d, 2H), 7,45-7,41
(dd, 1H).

Buéc 2 : Didu ché 2,6-diclo-N-hydroxybenzimidoyl clorua

N-closucxinimit (NCS, 18,4g, 140mmol) dugc thém vao dung dich ctia hop chét trung
gian (Budc 1) (25,9g, 140mmol) trong cloform (1000ml) va dugce khudy trong 4 gi¢ & nhiét
d6 phong. Hon hop phan tng dugc lam bay hoi trong chan khong, dugc pha loding véi
dicholrometan va dugc rira véi nude. Céc 16p hitu co két hop duge 1am kho qua MgSO4, duoc
loc, dugc 1am bay hoi trong chan khong va dugc tinh ché sur di,mg séc ky silic oxit dé tao ra
hop chit trung gian 2,6-diclo-N-hydroxybenzimidoyl clorua (29g) ma khong can tinh ché

thém.

-5O-



38832

Buéce 3 : Pidu ché etyl 5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4- carboxylat

Hop chét trung gian (Budc 2) (29g, 129mmol) dugce thém {’2‘10 etyl 3-xyclopropyl-3-
oxopropanat (25ml, 194mmol) trong trietylamin (150ml) va dugc khudy trong 24 gi¢r & nhiét
d6 phong. Hon hop phan tmg dugc pha lodng vdi etyl axetat va dugc rira véi nude. Cac 16p
hitu co két hop dugc 1am khd qua MgSOs, dugc loc, dugc lam bay hoi trong chan khong va
duoc tinh ché st dung sic ky silic oxit dé tao ra hop chit trung gian etyl 5-xyclopropyl-3-
(2,6-diclophenyl)isoxazol-4-carboxylat (22,37g, 56%).

IH-NMR (CDCls, 400MHz): § 7,41-7,38 (m, 2H), 7,35-7,31 (m, 4H), 3,69 (s, 3H),
2,91 (m, 1H), 1,43-1,39 (m, 2H), 1,30-1,26 (m, 2H).

Buéc 4 : (5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metanol

1M Diisobutylaluminium hydrua (DIBAL-H, 144ml, 144mmol) dugc thém vao hop
chét trung gian (Budc 3)(22,37g, 71,7mmol) trong tetrahydrofuran(72ml) ¢ 0°C va duogc
khudy trong 7 gio & nhiét do phong. Hon hop phan tng dugc pha lodng véi etyl axetat va
dwoc rira v6i 10 % khéi lwong/khdi lugng axit xitric va nude, Cac 16p hitu co két hop duge
1am khé qua MgSOs4, dugce loc, dugc lam bay hoi trong chan khong va dugc tinh ché st dung
sdc ky silic oxit d& tao ra hop chét trung gian (5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metanol(12,2g, 60%).

IH-NMR (CDCls, 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).

Budc 5 : Didu ché 4-(bromometyl)-5-xyclopropyl-3-(2,6-diclophenyl) isoxazol

Triphenylphosphin(TPP, 16,9g, 64,53mmol) va tetrabromometan (21,4g, 64,53mmol)
dugce thém tir tir vao hop chét trung gian (Buée 4) (12,2g, 43,02mmol) trong diclometan
(158ml) & 0°C va duogc khudy trong 4 gi® & nhiét d6 phong. Hdn hgp phéan tng dugc 1am bay
hoi trong chin khéng va dugc tinh ché sir dung séc ky silic oxit dé tao ra hop chét tiéu dé

(13,44g, 90%).

IH-NMR (CDCls, 400MHz): § 7,46-7,45 (dd, 2H), 7,40-7,36 (dd, 1H), 4,23 (s, 2H),
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2,12 (m, 1H), 1,32-1,23 (m, 2H), 1,22-1,17 (m, 2H).

Vi du 1. 4-((4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)
metoxy)phenyl)etynyl)benzoic axit; (I-1)

Buéc 1 : Didu ché tert-butyl(4-iodophenoxy)dimetylsilan

tert-Butyldimetylsilyl clorua (TBSCI, 2,1g, 13,6mmol) va imidazol (1,2g, 18,2mmol)
duoc thém vao dung dich ctia 4-Iodophenol (2g, 9,1mmol) trong N,N-dimetylformamit (45ml)
va duge khudy trong 12 gid & nhiét do phong. Hdn hop phan ung dugc pha lodng véi etyl
axetat va duoc rira v6i nude. Cac 16p hitu co két hop dugce 1am kho qua MgSO4, dugc loc,
dugc 1am bay hoi trong chén khong va dugc tinh ché st dung sic ky silic oxit dé tao ra hop
chét trung gian tert-butyl(4-iodophenoxy)dimetylsilan (2,8g, 93%).

'H-NMR (CDCls, 400MHz): § 7,32 (m, 2H), 6,43 (m, 2H), 0,78 (t, 9H), 9,23 (t, 6H).

Budc 2 : Diéu ché tert-butyl(4-((trimetylsilyl)etyl)phenoxy)silan

Trimetylsilylaxetylen (2,4ml, 17mmol), bis(triphenylphosphin)paladi(ii) diclorua
(PdClz(PPhs)z, 0,6g, 0,85mmol), Pong(l) iodua (0,16g, 0,85mmol), va trietylamin (0,6ml,
4,25mmol) dugc thém vao dung dich cua hop chét trung gian (Budc 1) (2,8g, 8,5mmol) trong

N, N-dimetylformamit (50ml) va dugc khudy trong 12 gid & 80°C, Hon hop phén Gmg duge

pha lodng véi etyl axetat va dugc rira véi nude. Cac 16p hitu co két hop duge 1am khd qua
MgSOQy4, dugce loc, duge 1am bay hoi trong chan khong va duoc tinh ché st dung séc ky silic

oxit dé tao ra hop chét trung gian tert-butyl(4-((trimetylsilyl)etyl)phenoxy)silan (1,99g, 77%).

IH-NMR (CDCls, 400MHz): 8 7,32 (m, 2H), 6,43 (m, 2H), 0,78 (s, 9H), 0,25 (s, 9H),
0,23 (s, 6H).

Buéc 3 : Diéu ché 4-((trimetylsilly)etynyl)phenol
Kali florua (KF, 3,8g, 65mmol) dugc thém vao duhg dich ctia hop chét trung gian
(Bude 2)( 1,99g, 6,5Smmol) trong metanol (65ml) & 0°C va duoc khudy trong 1 gid. Hon hop

phén g dugc pha lodng véi diclometan va dugc rira véi nude. Céc 16p hitu co két hop dugc
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lam khd qua MgSOs, duge loc, va dugc lam bay hoi trong chan khong. 4-
((trimetylsilly)etyl)phenol tao thanh dugc sir dung cho budce tiép theo ma khdng cén tinh ché

thém.

Budce 4 : Pidu ché 5-xyclopropyl-3-(2,6-diclophenyl)-4-((4-
etynylphenoxy)metyl)isoXazol |

4-(bromometyl)-5-xyclopropyl-3-(2,6-diclophenyl)isoxlazol (Hop chit trung gian
1)(2,25g, 6,5mmol) va kali carbonat (1,34g, 9,75mmol) dugc thém vao dung dich cta hop
chét trung gian (Bude 3) (1,25g, 6,5mmol) trong N,N-dimetylformamit (65ml) dugc khudy
trong 12 gio ¢ nhiét d phong. Hdn hop phan tng dugc pha lodng véi etyl axetat va duge rua
véi nude. Céc 16p hitu co két hop duge 1am kho qua MgSOs, dugc loc, duge lam bay hoi
trong chan khong va dugce tinh ché st dung séc ky silic oxit d8 tao ra hop chét trung gian 5-
xyclopropy1-3-(2,6-diclophenyl)-4-((4-etynylphenoxy)metyl)isoxazol (2,05g, 82%)

'H-NMR (CDCls, 400MHz): § 7,41-7,30 (m, 5H), 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).

Budc 5 : Pidu ché metyl 4-((4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yDmetoxy)phenyl)etynyl)benzoat

4-jodobenzoat (67mg, 0,52mmol), bis(triphenylphosphin)paladi(ii) ~ diclorua
(PdC1y(PPh3);, 42mg, 0,06mmol), Béng(l) jodua (11,4mg, 0,06mmol), va 18-
Diazabixyclo[5.4.0]undex-7-en (DBU, 0,4ml, 2,6mmol) dugc thém vao dung dich cta hgp
chét trung gian (Bude 4) (200mg, 0,52mm01) trong N,N-dimetylformamit (5,2ml) va dugc

khudy trong 4 gior & 80°C. Hdn hop phan Gmg dugc pha lodng vdi etyl axetat va dugce rira voi

nude. Céac 16p hitu co Két hop dugc lam khé qua MgSOs, dugce loc, dugce lam bay hoi trong
chan khong va dugc tinh ché st dung séc ky silic oxit dé tao ra hop chat trung gian metyl 4-
((4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat
(175mg, 65%).

IH-NMR (MeOD, 400MHz): § 8,03 (d, 2H), 8,01-7,40 (m, 7H), 6,83 (d, 2H), 4,94 (s,
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2H), 3,93 (5, 3H), 2,37-2,34 (m, 1H), 1,24-1,22 (m, 4H).

Buéc 6 : Dibu ché 4-((4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)benzoic axit

lithi hydroxit (14,2mg, 0,34mmol) dugc thém vao dung dich cta hop chét trung gian
(Buée 5) ( 175mg, 0,34mmol) trong 1,4-dioxan (3ml) va nu6e ct (0,4ml) va dugc khudy
trong 18 gid ¢ nhiét do phong. Hdn hop phan tng dugc axit hoa dén pH=2~3 véi HCI IN va
duoc chiét bﬁng etyl axetat. Céc 16p hitu co két hop duogc 1am kho qua MgSOq, dugc 100, va
duoc 1am bay hoi trong chan khong d8 tao ra hop chét tidu dé (133mg, 78%).

IH-NMR (CDCls, 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).

Vi du 2. 3-((4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)
metoxy)phenyl)etynyl)benzoic axit; (I-2)

Budc 1 : Pidu ché metyl 3-((4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoat

Hop chét nay dugc tao ra bang cach st dung quy trinh dugc md ta cho vidu 1 (Bude
5). Do @6, hop chét trung gian nay (Budc 4 cta Vi du 1)(100mg, 0,26mmol) dugc phéan Ung
v4i metyl 3-bromobenzoat (56mg, 0;26mmol), bis(triphenylphosphin) paladi(Il) diclorua
(PdCL(PPh3);, 2lmg, 0,03mmol), Déng(l) jodua (5,7mg, 0,03mmol), va 1,8-
Diazabixyclo[5.4.0Jundex-7-en (DBU, 0,2ml, 1,3mmol) @2 tao ra hop chit trung gian metyl
3-((4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat
(40mg, 30%).

IH-NMR (CDCls, 400MHz): 8,17 (s, 1H), 8,17-7,96 (m, 1H), 7,68-7,65 (m, 1H),
7.42-7,40 (m, 5H), 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).

Buéc 2 : Ditu ché 3-((4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-  4-
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yl)metoxy)phenyl)etynyl)benzoic axit

Hop chét nay dugc tao ra bang cach sir dung quy trinh dugc mo ta cho vi du 1(Budce
6). Do do, hop chit trung gian nay (Buéc 1) (40mg, 0,08mmol) dugc phéan tng véi lithi
hydroxit (LiOH, 3,3mg, 0,08mmol) d& tao ra hp chét tiéu dé (30mg, 78%).

IH-NMR (CDCls, 400MHz): § 8,19-8,18 (m, 1H), 8,00-7,98 (m, 1H), 7,68-7,66 (m,
1H), 7,43-7,40 (m, 5H), 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).

Vi du 3: 3-((4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl) metoxy)-2-
(triflometyl)phenyl)etynyl)benzoic axit; (I-3)

Buéc 1 : Diéu ché tert-butyl(4-iodo-3-(triflometyl)phenoxy) dimetylsilan

Hop chit ndy dugc tao ra bang cach sit dung quy trinh dugc mo ta cho vi du 1(Bude
1). Do 4o, 4-Todo-3-(triflometyl)phenol (40mg, 0,14mmol) dugc phan {ng voi tert-
Butyldimetylsilyl clorua (TBSCI, 32mg, 0,21mmol) va imidazol (19mg, 0,28mmol) dé taora
hop chét trung giari tert-butyl(4-iodo-3-(triflo metyl)phenoxy)dimetylsilan (52mg, 93%).

IH-NMR (CDCls, 400MHz): & 7,64(d, 1H), 6,97 (d, 1H), 6,48 (dd, 1H), 0,96 (s, 9H),
0,16 (s, 6H).

Busc 2 : Didu ché tert-butyldimetyl(3-(triflometyl)-4-((trimetylsilyl)
etynyl)phenoxy)silan

Hop chét nay duoc tao ra bang cach sit dung quy trinh dugc mo ta cho vi du 1 (Bude
2). Do do6, hop chét trung gian nay (Buge 1) (52mg, 0,13mmol) duoc phan Umg véi
Trimetylsilylaxetylen (0,036ml, 0,26mmol), bis(triphenylphosphin)paladi(ii) ~diclorua
(PdC12(PPh3)2, 9,1mg, 0,013mmol), DPdng(I) iodua (2,4mg, 0,013mmol) va trietylamin
(0,095ml, 0,65mmol) d8 tao ra hop chit trung gian tert-butyldimetyl(3-(triflometyl)-4-
((trimetylsilyl)etynyl) phenoxy)silan (41,1mg, 828%).

IHH-NMR (CDCls, 400MHz): 3 7,35 (d, 1H), 6,87 (d, 1H), 6,66 (dd, 1H), 0,96 (s, 9H),
0,25 (s, 9H), 0,19 (s, 6H).
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Buéce 3 : Didu ché 3-(triflometyl)-4-((trimetylsilyl)etynyl)phenol

Hop chéit nay dugc tao ra bang céch st dung quy trinh duge mo ta cho vi du 1 (Bude
3). Do @6, hgp chét trung gian nay (Budc 2) (41,1mg, 0,16mmol) dugc phan ing voi kali
florua (KF, 93mg, 1,6mmol) dé tao ra hop chit trung gian 3-(triflometyl)-4-
((trimetylsilyl)etynyl)phenol. Can thu dugc dugc sir dung cho budc tiép theo ma khong cin
tinh ché thém.

Buéc 4 : Didu ché 5-xyclopropyl-3-(2,6-diclophenyl)-4-((4-etynyl-3 -
(triflometyl)phenoxy)metyl)isoxazol

Hop chit nay duge tao ra bing cach sir dung quy trinh dugc mo ta cho vi du 1 (Bude
4). Do @6, hop chét trung gian nay (Budce 3) (0,16mmol) dugc phan ang v6i 4-(bromometyl)-
5-xyclopropyl-3-(2,6-diclophenyl)isoxlazol (Hop chét trung gian 1){50mg, 0,144mmol), va
kali carbonat (26,6mg, 0,192mmol) d& tao ra hop chit trung gian 5-xyclopropyl-3-(2,6-
diclophenyl)-4-((4- etynyl-3-(triflometyl)phenoxy)metyl)isoxazol (36mg, 50%).

'H-NMR (CDCls, 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).

Budc 5 : Pidu ché metyl 3-((4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)-2-(triflometyl)phenyl)etynyl)benzoat

Hop chit nay duge tao ra béng cach sir dung quy trinh dwgc mo ta cho vidu 1 (Budce
5). Do d6, hop chit trung gian nay (Budc 4) (36mg, 0,080mmol) dugc phén Gng v6i metyl 3-
jodobenzoat (21mg, 0,080mmol), bis(triphenylphosphin)paladi(II) diclorua (PdCl2(PPhs),,
5,6mg, 0,008mmol), Pdng(I) iodua (1,5mg, 0,008mmol) va trietylamin (0,013ml, 0,096mmol)
dé tao ra hop chét trung gian metyl 3-((4-((5-xyclopropyl-3-( 2,6-diclophenyl)isoxazol-4-yl)
metoxy)-2-(triflometyl)phenyl)etynyl)benzoat(3meg, 75%).

IH-NMR (CDCls, 400MHz): 5 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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Budc 6 : Didu ché 3-((4-((5-xyclopropy!-3-(2,6-diclophenyl)isoxazol- 4-yl)metoxy)-
2-(triflometyl)phenyl)etynyl)benzoic axit

Hop chét nay dugce tao ra bang cach sir dung quy trinh duge m6 ta cho vi dy 1 (Bude
6). Do d6, hop chét trung gian nay (Budc 5) (35mg, 0,06mmol) duge phan tng véi lithi
hydroxit (2,5mg, 0,06mmol) d8 tao ra hop chét tidu dé (23mg, 68%).

IH-NMR (CDCls, 400MHz): § 8,23-8,21 (m, 1H), 8,06-8,05 (m, 1H), 7,71-7,66 (m,
1H), 7,55-7,31 (m, 5SH), 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).

Vi du 4. 4-((4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl) metoxy)-2-
(triflometyl)phenyl)etynyl)benzoic axit; (I-4)

Budc 1 : Didu ché metyl 4-((4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)-2-(triflometyl)phenyl)etynyl)benzoat o

Hop chit nay duge tao ra bang cach sir dung quy trinh duge mo ta cho vidy 1 (Bude
5). Do d6, hop chét trung gian (Buéc 4 cua Vi du 3) 5-xyclopropyl-3-(2,6- diclophenyl)-4-
((4—etyny1-3-(triﬂOmetyl)phenoxy)metyl)isoXazol (45mg, 0,1mmol) dwgc phan mg v6i metyl
4-iodobenzoat (28mg, 0,1mmol), bis(triphenylphosphin)paladi(Il) diclorua (PdCI(PPhs),
13mg, 0,02mmol), Dong(I) iodua (1,7mg, 0,01mmol) va trietylamin (0,06ml, 0,46mmol) dé
tao ra hop chit trung gian metyl 4-((4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)-2-(triflometyl)phenyl)etynyl)benzoat (42mg, 71 %).

IH-NMR (CDCls, 400MHz): & 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, 2]), 3,93 (s, 3H), 2,17-2,13 (m, 1H), 1,32-
1,27 (m, 2H), 1,20-1,16 (m, 2H).

Budc 2 : Didu ché 4-((4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol -4-yl)metoxy)-
2-(triflometyl)phenyl)etynyl)benzoic axit

Hop chét nay duoc tao ra bang cach sir dung quy trinh dugc md ta cho viduy 1 (Budce

6). Do d6, hop chit trung gian (Budc 1) (42mg, 0,07mmol) dugc phan ing v6i lithi hydroxit

-66-



38832

(29mg, 0,7mmol) dé tao ra hop chét tiéu dé (40mg, 100%).

IH-NMR (DMSO, 400MHz): § 13,27 (s, 1H), 8,05 (d, 2H), 7,78 (d, 1H), 7,73-7,58
(m, SH), 7,24-7,21 (m, 2H), 5,15 (s, 2H), 2,59 (m, 1H), 1,29-1,21 (mm, 4H).

Vi du 5. 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6- diclophenyl)isoxazol; (I1-5)

Buéc 1 : Diéu ché tert-butyl(3-clo-4-iodophenoxy)dimetylsilan

Hop chit nay dugce tao ra bang cach st dung quy trinh dugc mé ta cho vi du 1 (Bude
1). Do d6, 3-clo-4-iodophenol (10g, 39,5mmol) dugc phan Ung véi tert-butyldimetylsilyl
clorua (TBSC, 7,5g, 47,2mmol) va imidazol (3g, S59mmol) d& tao ra hop chit trung gian cia
chung tert-butyl(3-clo-4-iodo phenoxy)dimetylsilan (9g, 66%).

IH-NMR (CDCls, 400MHz): § 7,64(d, 1H), 6,97 (d, 1H), 6,48 (dd, 1H), 0,96 (s, 9H),
0,16 (s, 6H).

Buéc 2 : Didu ché tert-butyl(3-clo-4-((trimetylsilyl)etynyl)phenoxy) dimetylsilan

Hop chét nay duqc tao ra bang cach sit dung quy trinh dugc mo ta cho vi du 1 (Bude
2). Do d6, hop chit trung gian (Buéc 1) (9g, 24,4mmol) dugc phén ung VvGi
trimetylsilylaxetylen (6,76ml, 48,8mmol), bis(triphenylphosphin)paladi(Il) ~ diclorua
(PdCly(PPhs)2, 0,85g, 1,22mmol), Poéng(I) iodua (0,23g, 1,22mmol), trietylamin (15,3ml,
109,8mmol) aé tao ra  hop chit  trung gian tert-butyl(3-clo-4-
((trimetylsilyl)etynyl)phenoxy)dimetylsilan (7,44g, 90%).

'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).

Budc 3 : Didu ché 3-clo-4-((trimetylsilyl)etynyl)phenol

Hop chit nay dugce tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
3). Do d9, hop chit trung gian (Buéc 2) (7,44, 21,9mmol) dugc phan tmg véi kali florua(KF,
12,7g, 219mmol) 8 tao ra hop chét trung gian 3-clo-4-((trimetylsilyl)etynyl)phenol va duogc

sir dung ma khong can tinh ché thém.

Buéc 4 : Didu ché 4-((3-clo-4-ethyntlphenoxy)metehyl)-5- xyclopropyl-3-(2,6-
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diclophenyl)isoxazol

Hop chét nay dugc tao ra bang cach st dung quy trinh dugc mé ta cho vi du 1 (Bude
4). Do do6, hop chit trung gian (Budc 3) (4,92g, 21,9mmol) dugc phan ung voi 4-
(bromometyl)-5-xyclopropyl-3-(2,6-diclophenyl)isoxazol (Vi du 1) (7,59, 21,9mmol) va
kali carbonat (4,54g, 32,9mmol) dé tao ra hop chit tiéu d& (7,15g, 78%).

I-NMR (CDCls, 400MHz): § 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).

Vi du 6. 4-((3-clo-4-(phenyletynyl)phenoxy)metyl)-5-xyclopropyl- 3-(2,6-
diclophenyl)isoxazol; (I-6)

Bude 1 : Didu ché 4-((3-clo-4-(phenyletynyl)phenoxy)metyl)-5- xyclopropyl-3-(2,6-

diclophenyl)isoxazol

Hop chit nay duge tao ra bang cach st dung quy trinh duge mo ta cho vi du 1 (Bude
5). Do do, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (128mg, 0,306mmol) dugc phan Gng véi bromobenzen (48mg, 0,306mmol),
bis(triphenylphosphin)paladi(Il) diclorua (PdCl2(PPhs)s, 21,5mg, 0,03 1mmol), Péng(I) iodua
(5,8mg, 0,03 1mmol) va trietylamin (0,052ml, 0,367mmol) dé tao ra hop chat tiéu dé (7,15g,
78%).

'H-NMR (CDCl;, 400MHz): § 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).
Vi du 7. metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoat; (I-7)

Buéc 1 : Didu ché metyl 3-((2-clo-4-((5- xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoat

Hop chit ndy dugce tao ra bang céch st dung quy trinh dugc md ta cho vi du 1 (Budc

5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
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du 6) (128mg, 0,31mmol) dugc phan ung véi metyl 3-iodobenzoat (80mg, 0,31mmol),
bis(triphenylphosphin)paladi(I) diclorua (PdClx(PPhs), 22mg, 0,03mmol), DPdng(I) iodua
(5,8mg, 0,03mmol) va trietylamin (0,052ml, 0,37mmol) dé tao ra hop chét tidu dé (107mg,
63%).

IH-NMR (CDCI3, 400MHz): & 8,20-8,19 (m, 1H), 8,01-7,98 (m, 1H), 7,72-7,69 (m,
1H), 7,43-7,32 (m, SH), 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).

Vi du 8  Metyl 3-((2-010-4-((5-xyclopr0py1-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)amino)benzoat (I-8)

Buéce 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-nitrobenzoat

Hop chét ndy dugc tao ra bang céch st dung quy trinh duge md ta cho vi du 1 (Bude
5). Do do, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (3,6, 8,59mmol) dugc phan tng véi metyl 3-bromo-5-nitrobenzoat (2,6g, 10,3mmol),
bis(triphenylphosphin)paladi(I) diclorua (PdCl2(PPhs)z, 302mg, 0,429mmol), Pong(I)iodua
(81,8mg, 0,429mmol) va trietylamin(1,44ml, 10,3mmol) dé tao ra hop chét trung gian metyl
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-yl)metoxy)phenyl)etynyl)-5-
nitrobenzoat (3,9g, 80%).

IH-NMR (CDCls, 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).

Buéc 2 : Didu ché metyl 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat

Hop chét trung gian (Budce 1) dugc hoa tan trong etyl axetat (70ml) va etanol (35ml)
va thiée(Il) clorua dihydrat (15,5g, 68,7mmol) duoc thém. Phan tmg duoc khudy & nhiét do
phong trong 1 ngay. Hon hgp phan tng duge chiét bang etyl axetat va dugc rira véi nudc.

Pha hitu co két hop dugc 1am kho qua MgSOq, dugce loc, duge c6 déc va dugce tinh ché bang
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sic ky cot trén silic oxit dé tao ra metyl 3-amino-5-((2-clo-4-((5-xyclopropyl -3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat (3,0g, 77%).

I1-NMR (CDCls, 400MHz): § 7,59-7,58 (m, 1H), 7,41-7,27 (m, 5H), 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).

Budc 3 : Diéu ché metyl 3-((2-clo-4-((xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)amino)benzoat

Hop chét trung gian (Budc 2) duge hoa tan trong N,N-dimetylform amit (8,8ml) va
etylcloformat  (250ul,  2,64mmol), trietylamin ~ (369ul,  2,64mmol) va 1,8-
Diazabixyclo[5.4.0Jundex-7-en (DBU, 13 ul, 0,088 1mmol) dugc thém. Phén tmg dugc khudy
& nhiét do phong trong 4 gio. Hon hop phan g duge chiét bing etyl axetat va dugc rira v6i
nuéc. Pha hitu co két hop duoc 1am kho qua MgSOqs, dugc loc, dugce ¢d déc va duogc tinh ché

bang séc ky cdt trén silic oxit d8 tao ra hop chét tidu dé (254mg, 65%).

IH-NMR (CDCl;, 400MHz): 8 13,42 (br, 1H), 8,03 (d, 1H), 7,82 (¢, 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).

Vi du 9. Metyl 3-(tert-butoxycarbonyl)amino)-5-((2-clo-4- ((xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat (I1-9)

Bude 1 : Didu ché metyl 3-(tert-butoxycarbonyl)amino)-5-((2-clo-4- ((xyclopropyl-
3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat

Hop chét nay duoc tao ra bang cach sir dung quy trinh dugc md ta cho vi du 8 (Bude
3). Do d6, metyl 3-amino-5-((2-clo-4-((xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoat (Buéc 2 cia Vi du 8) (500mg, 0,880mmol) dugc phan Gng
v&i di-tert-butyl dicarbonat (385mg, 1,76mmol), 4-dimetylaminopyridin (5,4mg, 0,044mmol)
va trietylamin (0,2ml, 1,32mmol) d& tao ra hop chét tiéu dé (300mg, 51%).

I{I-NMR (CDCls, 400MHz): § 8,12 (t, 1H), 7,89 (¢, 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
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(s, 9H), 1,31 1,23 (m, 2H), 1,19 - 1,16 (m, 2H).

Vi du 10. Metyl 3-((2-clo-4-((xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5 -((etoxycarbonyl)(metyl)amino)benzoat; (I-10)

Bude 1 : Didu ché metyl 3-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)(metyl)amino)benzoat

Hop chit metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)amino)benzoat (Vi du 8) (220mg, 0,348mmol)
dugc hoa tan trong N,N-dimetylformamit(5ml) va natrihydrua (25mg, 1,04mmol) va
iodometan (87ul, 1,39mmol) dugce thém. Phan ing duoc khudy & nhiét do phong trong 20 giod.
Hon hop phan Gng dugc chiét bing etyl axetat va dugc rira v6i nudce. Pha hitu co két hop
dugc 1am kho qua MgSOs, dugc loc, duoc cd dic va dugc tinh ché bf”ing sfc ky cot teén silic

oxit d8 tao ra hop chét tiéu dé (113mg, 48%).

'H-NMR (CDCls, 400MHz): & 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).

Vi du 11, etyl (3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclopheny1) isoxazol-4-
yl)metoxy)phenyl)etynyl)phenyl)carbamat; (I-11)

Buéc 1 : Didu ché 4-((3-010-4-((3-nitrophenyl)etynyl)phenoxy) metyl)-5-
xyclopropyl-3-(2,6-diclophenyl)isoxaz01

Hop chét nay dugc tao ra bang cach st dung quy trinh duwgc mé ta cho vi du 1 (Buédc
5). Do 49, 4-((3-clo-4-etynylphenoxy)metyl)—5-xyclopropy1-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (300mg, 0,72mmol) dugc phan ing v6i 1-iodo-3-nitrobenzen (178,4mg, 0,72mmol),
tetrakis(triphenylphosphin) paladi(0)(Pd(PPhs)s, 81mg, 0,07mmol), Pdng(I) iodua (13,3mg,
0,07mmol) va N,N-diisopropyletylamin (0,15ml, 0,86mmol) dé tao ra hop chét trung gian 4-
((3-clo-4-((3 -nitrophenyl)etynyl)phenoxy)metyl)-5-xyclo propyl-3-(2,6-
diclophenyl)isoxazol (368,8mg, 95%).
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IH-NMR (CDCls, 400MIHz): § 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).

Budc 2 : DPidu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)anilin ' '

Hop chit ndy dugce tao ra bang cach st dung quy trinh duge mo ta cho vi du 8 (Bude
2). Do d6, hop chét trung gian nay (Bude 1) (100mg, 0,19mmol) dugc phan tng voi thiéc(IT)
clorua dihydrat (208,9mg, 0,93mmol) d8 tao ra hop chét trung gian 3-((2-clo-4-((5-
xyclopropyl-3-(2,6-diclophenyl)isoxazol-4- yl)metoxy)phenyl)etynyl)anilin (60mg, 62%).

IHI-NMR (CDCls, 400MHz): 8 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, 11D,
1,30-1,24(m, 2H), 1,19-1,14(m, 2H).

Buée 3 : Didu ché etyl(3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)phenyl)carbamat

Trietylamin (12,3ul, 0,08mmol) va etylcloformat (8,3ul, 0,08mmol) dugc thém vao
huyén phu ctia hop chét trung gian (Budc 2) (30mg, 0,06mmol) trong diclometan va duoc
khudy trong 7 gid' & nhiét do phong. Nude duge thém vao hdn hop phan Umg va san phim
dugc chiét vao diclometan. Céac 16p hitu co két hop duoc lam kho qua MgSOs, dugc loc, duge
1am bay hoi trong chén khéng va dugc tinh ché st dung sic ky silic oxit 8 tao ra hop chét

tiéu dé (25mg, 72%).

IH-NMR (MeOD, 400MHz): § 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).

Vi du 12. 3-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)benzensulfonamit; (I-12)

Buéc 1 : Didu ché 3-((2-(_:10-4-((5-xyclopropy1—3-(2,6-diclophenyl) isoxazol-4-
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yDmetoxy)phenyl)etynyl)benzensulfonamit

Hop chit nay dugc tao ra bang cach sir dung quy trinh dwgc mo ta cho vi du 1 (Bude
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (75mg, 0,17mmol) dugc phén tng véi 3-bromobenzensulfonamit (200meg, 0,85mmol),
bis(triphenylphosphin) paladi(IT) diclorua (PdCl2(PPhs)2, 13mg, 0,02mmol), Péng(I) iodua
(3,5mg, 0,02mmol) va trietylamin (0,030ml, 0,21mmol) dé tao ra hop chét tiéu dé (12mg,
12%).

IH-NMR (CDCI3, 400MHz): § 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).

Vi du 13. N-(3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)phenyl)metansulfonamit; (I-13)

Budc 1 : Didu ché N-(3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)phenyl)metansulfonamit

Metansulfonyl clorua (2 giot) dugc thém vao dung dich cia 3-((2-clo-4- ((5-
xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)anilin (Buéc 2 cua Vi
du 11) (35mg, 0,0686mmol) trong tetrahydrofuran (1ml) va trietylamin (0,05ml, 0,343mmol)
dugc thém vao hdn hop phan g va dugc khudy trong 8 gid. Hon hop phan ng duoc cd déc
trong chan khong, duge thém HCI 1IN (chira nuée) va duge chiét vao etyl axetat. Cac 16p hitu
co két hop duge 1am kho qua MgSO4, dugc loc, duge lam bay hoi trong chan khong va duoc

tinh ché st dung séc kY silic oxit dé tao ra hop chét tiéu d& (27mg, 67%).

IH-NMR (CDCls, 400MHz): § 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).

Vi du 14. N-(3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)phenyl)sulfamit; (1-14)
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Buéc 1 : Didu ché N-(3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)phenyl)sulfamit

Hop chét ndy dugc tao ra bang cach str dung quy trinh dugc md ta cho vi du 13 (Budc
1). Do do, 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)anilin (Budc 2 ciia Vi du 11)(34,8mg, 0,0683mmol) dugc phan tng
v6i closulfonylisoxyanat (2 giot) va pyridin (15pl, 0,1366mmol) dé tao ra hop chét tidu dé
(23,9mg, 89%).

IH-NMR (DMSO, 400MHz): & 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, SH), 6,83-6,80 (dd, 1H), 4,98 (s, 2H), 1,21-1,17 (m, 2H),
1,15-1,13 (m, 2H).

Vi du 15. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-15)

Buéc 1 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yDmetoxy)phenyl)etynyl)benzoic axit

Hop chét ndy dugc tao ra bang cach st dung quy trinh duge md ta cho vi du 1 (Bude
6). Do d6, metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-  4-
yl)metoxy)phenyl)etynyl)benzoat (Vi du 7) (105mg, 0,190mmol) dugc phan Gng véi lithi
hydroxit (8mg, 0,19mmol) dé tao ra hop chat tiéu d& (66mg, 65%).

'H-NMR (CDCls, 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).

Vi du 16. 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-16)

Buée 1 : Diéu ché metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-

yl)metoxy)phenyl)etynyl)benzoat

Hop chét nay dugc tao ra bing cach sir dung quy trinh dwgc md ta cho vi dy 1 (Budc
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5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (175mg, 0,42mmol) dwgc phan Ung v6i metyl 4-bromobenzoat (100mg, 0,38mmol),
bis(triphenylphosphin)paladi(Il) diclorua (PdCl2(PPhs)2, 53mg, 0,08mmol), Dong(I) iodua
(7mg, 0,04mmol) va trietylamin (0,26ml, 1,89mmol) dé tao ra hop chét trung gian metyl 4-
((2-clo-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat
(150mg, 71%).

IH-NMR (CDCl, 400MHz): 3 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).

Budc 2 : Diéu ché 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit

Hop chit nay duge tao ra bang cach st dung quy trinh dugc md ta cho vi du 1 (Bude
6). Do d6, hop chét trung gian (Buéc 1) (150mg, 0,27mmol) dugc phén ing voi lithi hydroxit
(114mg, 2,7mmol) dé tao ra hop chét tiéu dé (106mg, 73%).

IH-NMR (DMSO, 400MHz): 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).

Vi du 17. 6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)nicotinic axit; (I-17)

Buéc 1 : Didu ché metyl 6-((4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yDmetoxy)phenyl)etynyl)nicotinat

Hop chét nay duge tao ra bang cach st dung quy trinh duge md ta cho vi du 1 (Bude
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,239mmol) dugc phan ing véi metyl 6-bromonicotinat (61,9mg, 0,28 7mmol),
bis(triphenylphosphin) paladi(II) diclorua (PdCly(PPhs)z, 21meg, 0,03mmol), Pong(I) iodua
(5,7mg, 0,03mmol) va trietylamin (0,2ml, 1,44mmol) d8 tao ra hop chét trung gian metyl 6-
((4-((5-xyclopropy1—3-(2,6-diclophenyl)isoxazol-4-y1)metoxy)phenyl) etynyl)nicotinat
(77mg, 68%).
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IH-NMR (CDCls, 400MHz): 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).

Buéc 2 : Didu ché 6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)nicotinic axit

Hop chét nay dugc tao ra bang céach stt dung quy trinh duge mo ta cho vi du 1 (Bude
6). Do do, hop chit trung gian nay (Budc 1) (77mg, 0,14mmol) dugc phan tng véi lithi
hydroxit (58mg, 1,40mmol) 8 tao ra hop chét tidu dé (23,5mg, 27%).

IH-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).

Vi du 18. 2-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)isonicotinic axit; (I-18)

Bude 1 : Didu ché metyl 2-((4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)isonicotinat

Hop chét nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Budce
5). Do d¢, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du5) (100mg, 0,239mmol) dwoc phin Gng v6i metyl 2-bromoisonicotinat (61,9mg,
0,287mmol), bis(triphenylphosphin) paladi(II) diclorua (PdCl2(PPhs)z, 21mg, 0,03mmol),
Pdng(I) iodua (5,7mg, 0,03mmol) va trietylamin (0,2ml, 1,44mmol) @8 tao ra hop chét trung
gian metyl 2-((4-((5-xyclopropyl-3-(2,6-diclopheny1)isoxazol-4-yl)metoxy)phenyl)
etynyl)isonicotinat (47,6mg, 36%).

IH-NMR (CDCls, 400MHz): & 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).

Buée 2 : DPiéu ché 2-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
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yl)metoxy)phenyl)etynyl)isonicotinic axit

Hop chit nay dugc tao ra bang cach sir dung quy trinh duge mo ta cho vi du 1 (Bude
6). Do do, hop chit trung gian nay (Buéc 1) (47,6mg, 0,086mmol) dugc phan tmg vdi lithi
hydroxit (36mg, 0,86mmol) dé tao ra hop chét tiéu dé (27mg, 58%).

IH-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, 5H).

Vi du 19. 6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)picolinic axit; (I-19)

Bude 1 : Pidu ché metyl 6-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyi)isoxazol-4-
yl)metoxy)phenyl)etynyl)picolinat

Hop chit nay dugc tao ra bang céach st dung quy trinh duge mo ta cho vi du 1 (Bude
5). Do do, 4-((3-clo-4-etynylphenoxy)metyl)-S -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du5) (100mg, 0,239mmol) dugc phan tng v6i metyl 6-bromopicolinat (65,9mg, 0,28 7mmol),
bis(triphenylphosphin) paladi(II) diclorua (PdCl2(PPhs), 21mg, 0,03mmol), Déng(l) iodua
(5,7mg, 0,03mmol) va trietylamin (0,2ml, 1,44mmol) 8 tao ra hop chét trung gian metyl 6-
((2-010-4-((5-Xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl) metoxy)phenyl)etynyl)picolinat
(60,4mg, 45%).

'H-NMR (CDCls, 400MHz): § 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).

Buée 2 : Pidu ché 6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)picolinic axit

Hop chit niy dugc tao ra bing cach sir dung quy trinh dugc md ta cho vidy 1 (Bude
6). Do d96, hop chét trung gian nay (Budc 1) (60,4mg, 0,106mmol) dugc phan tng v6i lithi
hydroxit (44,5mg, 1,06mmol) dé tao ra hop chét tiéu dé (9,7mg, 17%).

IH-NMR (DMSO, 400MHz): § 13,42 (br, 1H), 8,03 (d, 1H), 7,82 (t, 1H), 7,65-7,61
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(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, 5H).

Vi du 20. 5-((2-010-4-((5-xyclopropyl—34(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)nicotinic axit; (I-20)

Buéc 1 : Didu ché metyl5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)nicotinat

Hop chét nay duoc tao ra bang cach sit dung quy trinh duge mé ta cho vi du 1 (Budce
5). Do d6 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,239mmol) dugc phan ing v6i metyl 5-bromonicotinat (65,9mg, 0,287mmol),
bis(triphenylphosphin) paladi(I)diclorua (PdClo(PPhs),, 21mg, 0,03mmol), Péng(I)iodua
(5,7mg, 0,03mmol) va trietylamin (0,2ml, 1,44mmol) dé tao ra hop chét trung gian metyl 5-
((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-yl)metoxy)phenyl)etynyl)nicotinat
(68,8mg, 52%).

'H-NMR (CDCls, 400MHz): § 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).

Buéc 2 : Didu ché 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)nicotinic axit

Hop chét nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
6). Do do6 hop chét trung gian (Budc 1) (68,8mg, 0,124mmol) dugc phan tmg véi lithi hydroxit
(52mg, 1,24mmol) d& tao ra hop chét tiéu dé (44,8mg, 67%).

IH-NMR (CDCls, 400MHz): 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).

Vi du 21. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-(dimetylamino)benzoic axit; (I-2 1)

Buéc 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
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yl)metoxy)phenyl)etynyl)-5-(dimetylamino)benzoat

Hop chit nay dugce tao ra bang céch st dung quy trinh duge mo ta cho vi du 1 (Bude
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,26mmol) dugc phan mg véi metyl 4-bromo-3-(dimetylamino)benzoat
(67mg, 0,26mmol), bis (triphenylphosphin) paladi(Il) diclorua (PdCI2(PPh3)2, 21mg,
0,03mmol), Déng(I) iodua (5,7mg, 0,03mmol) va 1,8-Diazabixyclo[5.4.0]Jundex-7-en (DBU,
0,2ml, 1,3mmol) dé tao ra hop chét trung gian metyl 3-((2-clo-4-((5-xyclopropyl-3- (2,6-
diclophenyl)isoxazol-4—yl)metoxy)phenyl)etynyl)-5-(dimety1amino)benzoat (70mg, 42%).

'H-NMR (CDCls, 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).

Buéc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(dimetylamino)benzoic axit

Hop chit nay duge tao ra bang cach st dung quy trinh duge md ta cho vi du 1 (Bude
6). Do d6, hop chit trung gian nay (Buéc 1) (70mg, 0,118mmol) dugc phan ung v6i lithi
hydroxit (4,9mg, 0,118mmol) @& tao ra hop chét tidu dé (54mg, 78%).

IH-NMR (CDCls, 400MHz): 8 7,60 (s, 1H), 7,43-7,32 (m, SH), 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).

Vi du 22. 4-((2-clo-4-((5-cyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-3-(dimetylamino)benzoic axit; (I1-22)

Buéc 1 : Didu ché metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-3-(dimetylamino)benzoat

Hop chét nay duoc tao ra bang céach sir dung quy trinh dwgc md ta cho vi du 1 (Bude
5). Do 4o, 4-((3-clo-4-etynylphenoxy)metyl)-S-Xyclopropy1-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,26mmol) dugc phin ung voi metyl 4-bromo-3-(dimetylamino)benzoat
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(67mg, 0,26mmol), bis(triphenylphosphin) paladi(Il) diclorua (PdCl(PPh3)2, 21mg,
0,03mmol), Péng(I) iodua (5,7mg, 0,03mmol) va 1,8-Diazabixyclo[5.4.0Jundex-7-en (DBU,
0,2ml, 1,3mmol) dé tao ra hop chét trung gian metyl 4-((2-clo-4-((5-xyclopropyl-3- (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-3-(dimetylamino)benzoat (80mg, 55%).

IH-NMR (CDCls, 400MHz): & 7,58 (br, 1H), 7,53 (br, 1H), 7,43-7,41 (m, 3H), 7,35-
731 (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).

Buéc 2 : Didu ché 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-3-(dimetylamino)benzoic axit

Hop chit nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
6). Do do, hop chét trung gian (Buée 1) (80mg, 0,14mmol) duwgc phan tng véi lithi hydroxit
(58,7 mg, 1,4 mmol) dé tao ra hop chét tiéu dé (42mg, 55%).

IH-NMR (DMSO, 400MHz): § 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).

Vi du 23. 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-2-(dimetylamino)benzoic axit; (I-23)

Buéc 1: Diéu ché metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-(dimetylamino)benzoat

Hop chit nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vidu 1 (Budce
5). Do 4o, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (200mg, 0,52mmol) dugc phan tng v6i metyl 4-bromo-2-(dimetylamino)benzoat
(134mg, 0,52mmol), bis(triphenyl phosphin)paladi(I) diclorua (PdCl(PPhs)2, 42mg,
0,06mmol), Pdng(I) iodua (11,4mg, 0,06mmol) va 1,8-Diazabixyclo[5.4.0]undex-7-en (DBU,
0,4ml, 2,6mmol) dé tao ra hop chét trung gian metyl 4-((2-clo -4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-?.-(dimetylamino)benzoat (132mg, 43%).
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IH-NMR (CDCls, 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).

Buéc 2 : Didu ché 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-(dimetylamino)benzoic axit

Hop chit ndy dugce tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
6). Do d6, hop chét trung gian nay (Budc 1) (132mg, 0,221mmol) duge phan ng v6i lithi
hydroxit (9,3mg, 0,221mmol) d& tao ra hop chét tiéu dé (36mg, 28%).

IH-NMR (CDCls, 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).

Vi du 24 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-(dietylamino)benzoic axit; (I-24)

Bude 1 : Didu ché Metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(dietylamino)benzoat ’

Hop chét nay duogc tao ra bang cach sit dung quy trinh duge mo ta cho viduy 1 (Budce
5). Do d96, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (20mg, 0,052mmol) dwoc phan Ung véi metyl 3-bromo-5-(dietylamino)benzoat
(14,9mg, 0,052mmol), bis(tripheny Iphosphin)paladi(Il) diclorua (PdCly(PPhs), 4,2mg,
0,006mmol), Béng(l) jiodua (1,14mg, 0,006mmol) va 1,8-Diazabixyclo[5.4.0] undex-7-en
(DBU, 0,04ml, 0,26mmol) dé tao ra hop chét trung gian metyl 3-((2-clo-4-((5-xyclopropyl-
3-(2,6-diclophenyl)isoxazol-4-yl) metoxy)phenyl)etynyl)-5-(dietylamino)benzoat ~ (9mg,
28%).

IHL-NMR (CDCls, 400MHz): 8 7,55-7,54 (m, 1H), 7,42-7,31 (m, SH), 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).
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Buéc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(dietylamino)benzoic axit

Hop chit nay dugc tao ra bang cach sir dung quy trinh duge mo ta cho vi du 1 (Bude
6). Do do, hop chit trung gian nay (Buéc 1) (9mg, 0,0144mmol) dwoc phan tng vdi lithi
hydroxit (0,6mg, 0,0144mmol) dé tao ra hop chét tiéu dé (Smg, 57%).

IH-NMR (CDCls, 400MHz): & 7,52-7,50 (m, 1H), 7,42-7,40 (m, 3H), 7,35-7,31 (m,
2H), 6,99-6,98 (m, 1H), 6,87-6,86 (m, 1H), 6,70-6,67 (m, 1H), 4,82 (s, 2H), 3,49 (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).

Vi du  25. 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-  diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-25)

Buée 1 : Didu ché 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-
4-yl)metoxy)phenyl)etynyl)benzoic axit ‘

Hop chit ndy dugc tao ra bang cach sit dung quy trinh duge mo ta cho vi du 1 (Bude
6). Do d6, metyl 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)pheny1)etyny1)benzoat (Budce 2 cta Vi du 8) (71mg, 0,13mmol) dugc phan ing
v6i lithi hydroxit (54,6mg, 1,30mmol) dé tao ra hop chét tidu dé (54mg, 78%).

'H-NMR (CDCls, 400MHz): 8 7,62 (s, 1H), 7,41-7,31 (m, 5H), 7,01-6,99 (m, 1H),
6,86-6,85 (m, 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).

Vi du 26. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-4-(dimetylamino)benzoic axit; (1-26)

Bude 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-4-(dimetylamino)benzoat

Hop chit ndy dugce taora bang céch st dung quy trinh dugc md ta cho vi du 1 (Budce
5). Do @9, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropy1-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,26mmol) dugc phan Gng v&i metyl 3-bromo-4-(dimetylamino)benzoat
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(67mg, 0,26mmol), bis(triphenylphosphin) paladi(Il) diclorua (PdC1x(PPh3), 21mg,
0,03mmol), Ddng(I) iodua (5,7mg, 0,03mmol) va 1,8-Diazabixyclo[5.4.C]lundex-7-en (DBU,
0,2ml, 1,3mmol) dé tao ra hop chét trung gian metyl 3-((2-clo-4-((5-xyclopropyl-3- (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-4-(dimetylamino)benzoat (70mg, 48%).

IH-NMR (CDCls, 400MHz): § 8,14 (d, 1H), 7,87-7,84 (dd, 1H), 7,42-7,38 (m, 3H),
7.35-731 (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).

Budc 2 : Diéu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-4-(dimetylamino)benzoic axit

Hop chit nay dugc tao ra bang cach sir dung quy trinh duge mo ta cho vidy 1 (Bude
6). Do do, hop chét trung gian nay (Buéc 1) (70mg, 0,12mmol) dugc phan Gng voi lithi
hydroxit (50,4 mg, 1,2mmol) @2 tao ra hop chét tidu dé (35mg, 53%).

IH-NMR (DMSO, 400MHz): 8 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).

Vi du 27. 3-clo-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I1-27)

Bu6c 1 : Didu ché metyl 3-clo-5-((2-clo-4-((5-xyclopropyl-  3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat

Hop chit nay .duqc tao ra bang cach st dung quy trinh dugc md ta cho vi du 1 (Budce
5). Do do, 4-((3-010-4-etynylphenoxy)metyl)—5-xyclopropy1-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,26mmol) dugc phan (g véi metyl 3-bromo-5-clobenzoat (65mg, 0,26mmol),
bis(triphenylphosphin) paladi(Il) diclorua (PdCla(PPhs)z, 21mg, 0,03mmol), Pong(I) iodua
(5,7mg, 0,03mmol) va 1,8-Diazabixyclo[5.4.0Jundex-7-en (DBU, 0,2ml, 1,3mmol) dé tao ra
hop chét trung gian metyl 3-clo-5-((2-clo-4-((5- xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoat (87meg, 61%).
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IH-NMR (CDCls, 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).

| Buéc 2 : Pidu ché 3-clo-5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit

Hop chit nay dugc tao ra bang cach st dung quy trinh duge md ta cho vi du 1 (Bude
6). Do do, hop chét trung gian nay (Buéc 1) (87mg, 0,16mmol) dugc phéan ting voi lithi
hydroxit (67,2mg, 1,6mmol) d8 tao ra hop chét tidu dé (43mg, 50%).

IH-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).

Vi du 28. 4-clo-3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-28)

Bugc 1 : Didu ché metyl 4-clo-3-((2-clo-4-((5-xyclopropyl-  3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat

ng chét nay duoc tao ra bing cach sir dung quy trinh duge mo ta cho vi du 1 (Bude
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,26mmol) dugc phan tmg véi metyl 3-bromo-4-clobenzoat (65mg, 0,26mmol),
bis(triphenylphosphin) paladi(Il) diclorua (PdCla(PPhs),, 21mg, 0,03mmol), Pong(I) iodua
(5,7mg, 0,03mmol) va 1,8-Diazabixyclo[5.4.0Jundex-7-en (DBU, 0,2ml, 1,3mmol) dé tao ra
hop chét trung gian metyl 4-clo-3-((2-clo-4-((5- xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoat (87mg, 61%).

'H-NMR (CDCls, 400MHz): § 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 (m, 1H),
1,31-1,24 (m, 2H), 1,18-1,16 (m, 2H).

Budce 2 : Diéu ché 4-clo-3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit
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Hop chit nay dugc tao ra bang cach st dung quy trinh duge mo ta cho vi dy 1 (Bude
6). Do d6, hop chit trung gian ndy (Buéc 1) (87mg, 0,16mmol) duge phan Ung voi lithi
hydroxit (67,2mg, 1,6mmol) dé tao ra hop chét tiéu dé (43mg, 50%).

IH-NMR (DMSO, 400MHz): § 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).

Vi du 29. 2-clo-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-29)

Bu6c 1 : Ditu ché metyl 2-clo-5-((2-clo-4-((5-xyclopropyl-3-  (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat

Hop chit ndy dugce tao ra bang cach st dung quy trinh duge mo ta cho vi du 1 (Budce
5). Do do, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyc10propyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (155mg, 0,37mmol) dugc phan tng véi metyl 5-bromo-2-clobenzoat (100mg,
0,34mmol), bis(triphenylphosphin) paladi(Il) diclorua (PdCl2(PPh3)2, 48mg, 0,06mmol),
Dong(I) iodua (6,5mg, 0,03mmol) va trietylamin (0,23ml, 1,7mmol) d8 tao ra hop chét trung
gian metyl 2-clo-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoat (155mg, 78%).

'H-NMR (CDCls, 400MHz): § 7,98 (s, 1H), 7,55 (dd, 1H), 7,44-7,31 (m, 5H), 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).

Budc 2 : Pidu ché 2-clo-5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit

Hop chit nay dugce tao ra béng cach st dung quy trinh dwgc md ta cho vidu 1 (Budce
6). Do d6, hop chét trung gian (Budc 1) (155mg, 0,264mmol) dugc phan Gng v6i lithi hydroxit
(58,7mg, 2,64mmol) dé tao ra hop chét tiéu dé (75mg, 50%).

IH-NMR (DMSO, 400MHz): 513,65 (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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Vi du 30. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-flobenzoic axit; (I-30)

Buéce 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-flobenzoat

Hop chit nay dugc tao ra bang cach st dung quy trinh duge mo ta cho vi du 1 (Bude
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (50mg, 0,119mmol) dwgc phan tmg véi metyl 3-flo-5-iodobenzoat (40mg, 0,143mmol),
bis(triphenylphosphin) paladi(II) diclorua (PdCl2(PPhs)2, 8,4mg, 0,012mmol), Pdng(I) iodua
(2,3mg, 0,012mmol) va trietylamin (0,020ml, 0, 143mmol) dé tao ra hop chét trung gian metyl
3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5-
flobenzoat (23mg, 34%).

'H-NMR (CDCls, 400MHz): § 7,99-7,98 (m, 1H), 7,71-7,67 (m, 1H), 7,43-7,32 (m,
5H), 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).

Buec 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-flobenzoic axit

Hop chit nay dugc tao ra bang céach sir dung quy trinh dugc md ta cho vidy 1 (Bude
6). Do d6, hop chit trung gian nay (Budc 1) (23mg, 0,040mmol) dugc phan Ung vai lithi
hydroxit (1,7mg, 0,040mmol) dé tao ra hop chét tiéu dé (17mg, 76%).

 'H-NMR (CDCls, 400MHz): § 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).
Vi du - 31. 3-((2-clo-4-((5-xyclopropyl-3-( 2,6-diclophenyl)isoxazoi -4-
yl)metoxy)phenyl)etynyl)-5-(triflometyl)benzoic axit; (I-31)
Buée 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(triflometyl)benzoat
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Hop chit nay dugc tao ra bang céch st dung quy trinh duge md ta cho vi du 1 (Bude
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (50mg, 0,119mmol) dugc phan ing véi metyl 3-bromo-5-(triflometyl)benzoat (41mg,
0,143mmol), bis (triphenyl phosphin)paladi(II) diclorua (PdCl2(PPhs),, 8,4mg, 0,012mmol),
Pdng(I) iodua (2,3mg, 0,012mmol) va trietylamin (0,020ml, 0,143mmol) dé tao ra hop chét
trung  gian  metyl  3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(triflometyl)benzoat (56mg, 76%).

IH-NMR (CDCls, 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).

Buéc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(triﬂomety1)benzoic axit

Hop chit ndy dugce tao ra bing céch sit dung quy trinh dwgc md ta cho vidu 1 (Bude
6). Do d6, hop chit trung gian nay (Budc 1) (55mg, 0,089mmol) dugc phéan Gng voi lithi
hydroxit (3,7mg, 0,0,089mmol) d& tao ra hop chét tiéu dé (50mg, 93%).

'H-NMR (CDCls, 400MHz): § 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).
Vi du 32. 3-((2-clo-4-((xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-etynylbenzoic axit; (I-32)

Buéc 1 : Didu ché metyl 3-((2-clo-4-((xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
ylmetoxy)phenyl)etynyl)-5-etynylbenzoat

Hop chét nay duoc tao ra bang cach st dung quy trinh dugc md ta cho vidu 1 (Budce
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (112mg, 0,027mmol) duwgc phan Ung véi  metyl  3-bromo-5-
((trimetylsilyl)etynyl)benzoat (7,6mg, 0,032mmol), bis (triphenyl
phosphin)paladi(Il)diclorua (PdCl2(PPhs), 21mg, 0,03mmol), Péng() iodua (5,7mg,
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0,03mmol) va trietylamin (0,2ml, 1,44mmol) dé tao ra hop chat trung gian metyl 3-((2-clo-4-
((xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-yl)metoxy)phenyl)etynyl)-5-etynylbenzoat
(14,7mg, 85%).

IH-NMR (CDCls, 400MHz): 8,10 (t, 1H), 8,08 (t, 1H), 7,78 (¢, 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).

Buéc 2 : Didu ché 3-((2-clo-4-((xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-etynylbenzoic axit

Hop chit ndy dugc tao ra bang cach st dung quy trinh duge mo ta cho vi du 1 (Bude
6). Do do, hop chét trung gian (Buéc 1) (14,7mg, 0,023mmol) dugc phéan tng voi lithi
hydroxit (9,5mg, 0,23mmol) dé tao ra hop cht tiéu dé (4,0mg, 31%).

'H-NMR (CDCls, 400MHz): § 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).

Vi du 33. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-xyanobenzoic axit; (I-33)

Bude 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-xyanobenzoat

Hop chit ndy dugc tao ra bang cach st dung quy trinh duge mo ta cho vi du 1 (Bude
5). Do do, 4-((3-clo-4-etynylphenoxy)metyl)-S‘-xyclopropyl-3—(2,6-diclo phenyl)isoxazol (Vi
du 5) (200mg, 0,52mmol) dwgc phan tng v6i metyl 3-bromo-5-xyanobenzoat (129mg,
0,52mmol), bis(triphenylphosphin) paladi(Il) diclorua (PdCly(PPh3),, 42mg, 0,06mmol),
dbng(l) iodua (11,4mg, 0,06mmol) va 1,8-Diazabixyclo[5.4.0]undex-7-en (DBU, 0,4ml,
2,6mmol) @& tao ra hop chit trung gian metyl 3-((2-clo-4-((5-xyclopropyl-3- (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5 -xyanobenzoat (165mg, 55%).

IHL-NMR (CDCls, 400MHz): 3 8,39 (s, 1H), 8,26(s, 1H), 7.97(s, 1H), 7,45-7,34(m,

-88-



38832

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).

Buéc 2 : Diéu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-xyanobenzoic axit

Hop chit nay dugc tao ra bang cach st dung quy trinh duge mo ta cho vi du 1 (Bude
6). Do d6, hop chét trung gian nay (Budc 1) (165mg, 0,28mmol) dugc phén ng vdéi lithi
hydroxit (117mg, 2,8mmol) dé tao ra hop chit tiéu dé (97mg, 62%).

IH-NMR (DMSO, 400MHz): § 8,20 (s, 1H), 8,17 (s, 1H), 8,01 (s, 1H), 7,64-7,53 (m,
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).
Vi du 34. 3-((2,6-diclo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phényl)etynyl)benzoic axit; (I-34)

Budce 1 : Didu ché tert-butyl(3,5-diclo-4-iodophenoxy)dimetylsillan

Hop chit nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
1). Do d6, 3,5-diclo-4-iodophenol (2g, 6,92mmol) dugc phan Gmg v6i tert-Butyldimetylsilyl
clorua (TBSCI, 1,56¢, 10,38mmol) va imidazol (0,94g, 13,84mmol) dé tao ra hop chét trung
gian tert-butyl(3,5-diclo-4- iodophenoxy)dimetylsillan (2,45g, 88%).

IH-NMR (CDCls, 400MHz): & 7,82 (s, 2H), 0,96 (s, 9H), 0,16 (s, 6H)

Budc 2 : Didu ché tert-butyl(3,5-diclo-4-((trimetylsilyl)etynyl) phenoxy)dimetylsillan

Hop chit ndy dugc tao ra bang cach st dung quy trinh duoc md ta cho vi du 1 (Budce
2). Do @6, hop chit trung gian ndy (Budc 1) (2,45g, 6,09mmol) dugc phan tmg voi
Trimetylsilylaxetylen (1,73ml, l2,18mmol), bis(triphenylphosphin) paladi(IT) diclorua
(PdCly(PPhs)z, 0,43g, 0,61mmol), Pdng(I) iodua (0,12g, 0,61mmol) va trietylamin (1,7ml,
12,18mmol) dé tao ra  hop chit trung gian tert-butyl(3,5-diclo-4-
((trimetylsilyl)etynyl)phenoxy) dimetyl sillan (1,12g, 52%).

IH-NMR (CDCls, 400MHz): § 7,82 (s, 2H), 0,96 (s, 9H), 0,25 (s, 9H), 0,16 (s, 6H).
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Budce 3 : Didu ché 3,5-diclo-4-((trimetylsilyl)etynyl)phencl

Hop chét nay dugc tao ra bang cach st dung quy trinh duge mé ta cho vi d1_1 1 (Budce
3). Do @6, hop chét trung gian nay (Budc 2) ( 1,12g, 3,17mmol) dugc phan ¢ng véi kali florua
(KF, 1,84g,31,7mmol) dé tao ra hop chat trung gian 3,5-diclo-4-((trimetylsilyl)etynyl)phenol.

Cin thu dugc duge st dung cho budce tiép theo ma khong can tinh ché thém.

Buéc 4 : Diéu ché 5-xyclopropyl-4-((3,5-diclo-4-etynylphenoxy) metyl)-3-(2,6-

diclophenyl)isoxazol

Hop chét nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
4). Do d6, hop chét trung gian nay (Budc 3) (3,17mmol) duge phan ting véi 4-(bromometyl)-
5-xyclopropyl-3-(2,6-diclophenyl)isoxlazol (Hop chét trung gian 1)(1,1g, 3,17mmol) va kali
carbonat (0,66g, 4,76mmol) d2 tao ra hop chit trung gian 5-xyclopropyl-4-((3,5-diclo-4-
etynylphenoxy) metyl)-3-(2,6-diclophenyl)isoxazol (1,16g, 81%).

'H-NMR (CDCls;, 400MHz): 8 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).

Buéc 5 : Didu ché metyl 3-((2,6-diclo-4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat '

Hop chét niy dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Budce
5). Do do, hop chét trung gian nay (Budc 4) (200mg, 0,48mmol) dugc phan Gng véi metyl 3-
bromobenzoat (103mg, 0,48mmol), bis(triphenylphosphin) paladi(Il) diclorua (PdCL2(PPh3)a,
35mg, 0,05mmol), DPdng(I) iodua (10mg, 0,05mmol) va trietylamin (0,14ml, 0,96mmol) dé
tao ra hop chit trung gian metyl 3-((2,6-diclo-4-((5-xyclopropyl-3-(2,6-diclophenyl)
isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat (158mg, 56%).

'H-NMR (CDCls, 400MHz): § 8,22-8,21 (m, 1H), 8,02-8,0C (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).

Budc 6 : Didu ché 3-((2,6-diclo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
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yl)metoxy)phenyl)etynyl)benzoic axit

Hop chét nay dugce tao ra bang cach sit dung quy trinh duge md ta cho vi du 1 (Bude
6). Do d6, hop chét trung gian nay (Buéc 5) (158mg, 0,269mmol) dugc phén tng v6i lithi
hydroxit (112mg, 2,70mmol) d& tao ra hop cht tiéu dé (150mg, 97%).

IH-NMR (CDCls, 400MHz): & 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).

Vi du 35. 2-clo-3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-35)

Buéc 1 : Didu ché metyl 2-clo-3-((2-clo-4-((5-xyclopropyl-3-  (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat

Hop chit nay dugc tao ra bang cach st dung quy trinh duge md ta cho vi du 1 (Bude
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (268mg, 0,64mmol) dugc phan Ung v6i metyl 3-boromo-2-clobenzoat (173mg,
0,58mmol), bis(triphenylphosphin) paladi(II) diclorua (PdCl2(PPhs), 81mg, 0,12mmol),
Pdng(I) iodua (11mg, 0,06mmol) va trietylamin (0,4ml, 2,9mmol) dé tao ra hop chét trung
gian metyl 2-clo-3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoat (152mg, 44%).

IH-NMR (CDCls, 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).

Buée 2 : Piéu ché 2-clo-3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit

Hop chit nay dugce tao ra bang cach st dung quy trinh duoc md ta cho vi du 1 (Budce
6). Do d6, Hop chét trung gian (Buéc 1) (152mg, 0,26mmol) duge phan ing véi lithi hydroxit
(109mg, 2,6mmol) dé tao ra hop chit tiéu dé (86mg, 58%).
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'H-NMR (DMSO, 400MHz): § 13,61 (s, 1H), 7,78 (t, 2H), 7,64-7,53 (m, 4H), 7,48 (¢,
1H), 7,11 (d, 1H), 6,86 (dd, 1H), 4,99 (s, 2H), 2,47 (m, 1H), 1,24-1,12 (m, 4H).

Vi du 36. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-2-flobenzoic axit; (I-36)

Buéce 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-flobenzoat

Hop chét nay dugc tao ra bang cach st dung quy trinh duge mo ta cho vi du 1 (Bude
5). Do 4o, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (60mg, 0,143mmol) dugc phan g v6i metyl 2-flo-3-iodobenzoat (48mg, 0,171mmol),
bis(triphenylphosphin) paladi(Il) diclorua (PdCly(PPhs),, 10,1mg, 0,014mmol), Pdng(l)
jodua (2,8mg, 0,014mmol) va trietylamin (0,024ml, 0,17 2mmol) détaora hop chét trung gian
metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-
2-flobenzoat (76mg, 93%).

'H-NMR (CDCls, 400MHz): § 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).

Budc 2 : DPidu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-flobenzoic axit

Hop chit nay dugce tao ra bang cach sir dung quy trinh dugc md ta cho vi du 1 (Bude
6). Do d6, hop chét trung gian nay (Buéc 1) (76mg, 0,133mmol) dugc phan tung vo6i lithi
hydroxit (11,2mg, 0,266mmol) d& tao ra hop chét tiéu dé (62mg, 83%).

IH-NMR (CDCls, 400MHz): & 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).

Vi du 37. 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-2-flobenzoic axit; (I-37)
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Buée 1 : Didu ché metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)-2-flobenzoat

Hop chit nay dugc tao ra bang cach sir dung quy trinh dugc mé ta cho vi du 1 (Budce
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (60mg, 0,143mmol) dugc phan tmg véi metyl 2-flo-5-iodobenzoat (48mg, 0,17 Immol),
bis(triphenylphosphin) paladi(I) diclorua (PdCL(PPhs);, 10,1mg, 0,014mmol), Dong(I)
iodua (2,8mg, 0,014mmol) va trietylamin (0,024ml, 0,172mmol) détaora hop chét trung gian
metyl 5((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-
2-flobenzoat (42mg, 51%).

IH-NMR (CDCls, 400MHz): & 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).

Buée 2 : DPitu ché 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yDmetoxy)phenyl)etynyl)-2-flobenzoic axit

Hop chat nay duogc tao ra bang céach st dung quy trinh dugc md ta cho vi du 1 (Bude
6). Do d6, hop chét trung gian nay (Budc 1) (42mg, 0,0735mmol) duge phan tng voi lithi
hydroxit (9,3mg, 0,221mmol) dé tao ra hop chat tiéu dé (32mg, 79%).

IH-NMR (CDCls, 400MHz): § 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).

Vi du 38. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-4-flobenzoic axit; (I-38)

Buée 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-4-flobenzoat

Hop chit ndy dugc tao ra bang céch st dung quy trinh dugc mo ta cho vidu 1 (Budce

5). Do d¢, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
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du 5) (50mg, 0,119mmol) dwgc phan (mg voi metyl 4-flo-3-iodobenzoat (40mg, 0,143mmol),
bis(triphenylphosphin) paladi(II) diclorua (PdCla(PPhs)2, 8,4mg, 0,012mmol), DPong(I) iodua
(2,3mg, 0,012mmol) va trietylamin (0,020ml, 0, 143mmol) dé tao ra hop chét trung gian metyl
3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-4-
flobenzoat (54mg, 66%).

IH-NMR (CDCls, 400MHz): & 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).

Buéc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-4-flobenzoic axit

Hop chit ndy duge tao ra bang cach st dung quy trinh duge md ta cho vi du 1 (Bude
6). Do do, hop chét trung gian nay (Budc 1) (54mg, 0,0946mmol) duge phan tmg voi lithi
hydroxit (7,9mg, 0,189mmol) dé tao ra hop chat tidu dé (40mg, 76%). -

IH-NMR (CDCls, 400MHz): § 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).

Vi du 39. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-(triflometoxy)benzoic axit (I-39)

Bude 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etyl)-5-(triflometoxy)benzoat

Hop chit nay dugc tao ra bang cach sir dung quy trinh dwgc md ta cho vi dy 1 (Buoc
5). Do d6 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,23mmol) dugc phan Gng véi metyl 3-bromo-5-(triflometoxy)benzoat
(68,8mg, 0,23mmol), bis(triphenyl phosphin)paladi(Il)diclorua (PdCly(PPhs),, 1lémg,
0,023mmol), Pdng(I) iodua (4,4,mg, 0,023mmol) va trietylamin (0,1ml, 0,71mmol) dé tao ra
hop chit trung gian metyl 3-((2-clo-4-((5-xyclopropyl-3- (2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etyl)-5-(triflometoxy)benzoat (67,0mg, 50%).
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IH-NMR (CDCl;, 400MHz): 5 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).

Buéc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(triflometoxy)benzoic axit

Hop chit ndy dugc tao ra bang cach sir dyng quy trinh duge mo ta cho vidu 1 (Bude
6). Do do, hop chit trung gian nay (Buéc 1) (67,0mg, 0,10mmol) duge phén ng véi LiOH
(44,0mg, 1,05mmol) dé tao ra hop chit tiéu dé (58mg, 93%).

IH-NMR (CDCls, 400MHz): & 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).

Vi du 40.  3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-metoxybenzoic axit; (1-40)

Budc 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)-5-metoxybenzoat ‘ ’

Hop chét nay dugce tao ra bang cach st dung quy trinh duge mo ta cho vi du 1 (Bude
5). Do do, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 6) (150mg, 0,35mmol) dugc phin Gng véi metyl 3-bromo-5-metoxybenzoat (88mg,
0,35mmol), bis(triphenylphosphin) paladi(IT)diclorua (PdCL(PPhs), 12,5mg, 0,018mmol),
Pdng(I) iodua (3,4,mg, 0,018mmol) va trietylamin (0, 1ml, 1,07mmol) dé tao ra hgp chét trung
gian metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etyl)-5-metoxybenzoat (24,0mg, 12%).

IH-NMR (CDCls, 400MHz): & 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).

Buéc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
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yl)metoxy)phenyl)etynyl)-5-metoxybenzoic axit

Hop chét nay dugc tao ra bang cach sir dung quy trinh dugc mo ta cho vi du 1 (Bude
6). Do dd, hop chét trung gian ndy (Buéc 1) (24,0mg, 0,04mmol) duge phan tmg véi LiOH
(16,7mg, 0,40mmol) dé tao ra hop chit tiéu dé (9mg, 40%).

IH-NMR (CDCls, 400MHz): & 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).

Vi du 41. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-formylbenzoic axit; (I-41)

Budce 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-formylbenzoat

Hop chit nay dugc tao ra bang cach st dung quy trinh duge md ta cho vi du 1 (Bude
5). Do d6 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2;6-diclo phenyl)isoxazol (Vi
du 5) (3,2g, 13mmol) dugc phan tmg véi metyl 3-bromo-5-formylbenzoat (3,71g, 16mmol),
bis(triphenylphosphin) paladi(II) diclorua (PdCI2(PPh3)2 (420mg, 0,65mol), Dong(l)iodua
(114mg, 0,65mol) va trietylamin (2,2ml, 16mmol) @2 tao ra hop chit trung gian metyl 3-((2-
clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl) metoxy)phenyl)etynyl)-5-
formylbenzoat (4,1g, 58%).

'H-NMR (CDCls, 400MHz): § 10,06 (s, 1H), 8,46-8,40 (m, 2H), 8,20-8,19 (m, 1H),
7,43-731 (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).

Budc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl) -5- formylbenzow axit

Hop chit nay dugce tao ra bang céach st dung quy trinh dugec mo ta cho vidu 1 (Budce

6). Do d6 hop chét trung gian (Buéc 1) (100mg, 0,172mmol) duge phan tng voi lithi hydroxit
(72,2mg, 1,72mmol) dé tao ra hop chét tiéu d& (35mg, 33%).
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IH-NMR (DMSO, 400MHz): 13,70 (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, 4.

Vi du 42. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((xyclopropylamino)metyl)benzoic axit; (1-42)

Buéce 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((xyclopropylamino)metyl)benzoat

Xyclopropylamin (0,042ml, 0,60mmol) va axetic axit (16mg, 0,25 8mmol) dugc thém
vao dung dich ciia hgp chét trung gian (Budc 1 cua Vi dy 41) (150mg, 0,258mmol) trong 1,2-
dicloetan (2ml) va duogc khudy trong 12 gidr & nhiét do phong. Natri xyanoborohydrua (49mg,
0,775mmol) dugc thém vao dung dich cia hdn hop phan tng va duge khudy trong 2 gio &
nhiét d6 phong. Hdn hop phan tmg dugc c6 dic trong chan khong, duge thém diclometan va
duoc rira nuée mudi. Cac 16p hitu co két hop dugc 1am khd qua MgSOs, duge loc, duge lam
bay hoi trong chan khong va dugc tinh ché st dung sic ky silic oxit dé tao ra hop chét trung
gian 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-
5-((xyclopropylamino)metyl)benzoat (100mg, 64%). |

'H-NMR (CDCls, 400MHz): § 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).

Budc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)mef.oxy)phenyl)etynyl)-5-((xyclopropylamino)metyl)benzoic axit

Hop chét nay duogc tao ra bang cach stt dung quy trinh duge md té cho vi du 1 (Budce
6). Do d9, hop chét trung gian nay (Budc 1) (58mg, 0,12mmol) duoc phan Ung voi lithi
hyroxit (40mg, 0,96mmol) d8 tao ra hop chét tidu dé (62mg, 82%).

IH-NMR (DMSO, 400MHz): § 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).
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Vi du 43. 3-(azetidin-1-ylmetyl)-5-((2-clo-4-((5-xyclopropyl-3- (2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-43)

Buéc 1 : Didu ché Metyl 3-(azetidin-1-ylmetyl)-5-((2-clo-4-({5- xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat

Hop chét nay dugc tao ra bang cach st dung quy trinh dugc md ta cho vi du 42 (Budc
1). Do do, metyl-3-((clo-4((xyclopropyl-3-(2,6-diclophenyl)isoxazol- 4-
yl)metoxy)phenyl)etynyl)-5-formylbenzoat (Budc 1 ciia Vi du 41) (150mg, 0,25 g8mmol) dugce
phan tmg véi azetidinxyclopropylamin (40ul, 0,60mmol) va axetic axit (16mg, 0,258mmol),
natri xyanoborohydrua (49mg, 0,775mmol) d8 tao ra hop chét trung gian metyl 3-(azetidin-
1-ylmetyl)-5- ((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)
phenyl)etynyl)benzoat (100mg, 64%).

IH-NMR (CDCls, 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).

Buéc 2 : Diéu ché 3-(azetidin-1-ylmetyl)-5-((2-clo-4-((5- xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit

Hop chét nay dugc tao ra bang cach st dung quy trinh duge mo ta cho vi du 1 (Bude
6). Do d6, hop chét trung gian nay (Budc 1) (23mg, 0,04mmol) dugc phan Gng voi lithi
hyroxit (15mg, 0,36mmol) d& tao ra hop chét tiéu d& (11mg, 49%).

IH-NMR (CDCls, 400MHz): 5 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).

Vi du 44, 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5 -((metylamino)metyl)benzoic axit; (I-44)

Buéc 1 : Didu ché Metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-

yl)metoxy)phenyl)etynyl)-5-((metylamino)metyl)benzoat
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Hop chéit nay duoc tao ra bang cach st dung quy trinh dugc md ta cho vi du 42 (Bude
1). Do do, metyl-3-((clo-4((xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-formylbenzoat (Budc 1 ciia Vidu 41) (150mg, 0,258mmol) dugc
phan mg véi metylamin (0,1ml, 0,60mmol) va axetic axit (16mg, 0,258mmol), natri
xyanoborohydrua (49mg, 0,775mmol) dé tao ra hop chét trung gian methy 3-((2-clo-4-((5-
xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5-
((metylamino)metyl)benzoat (100mg, 64%).

IH-NMR (CDCls, 400MHz): § 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).

Buéc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((metylamino)metyl)benzoic axit

Hop chit nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
6). Do d9d, hop chét trung gian nay (Buéc 1) (26mg, 9,04mmol) dugc phan tng voi lithi
hyroxit (18mg, 0,43mmol) d8 tao ra hop chét tidu dé (8,5mg, 32%).

IH-NMR (DMSO, 400MHz): 5 8,18 (s, 1H), 7,93 (s, 1H), 7,67-7,52 (m, 5H), 7,09 (d,
1H), 6,83 (dd, 1H), 4,98 (s, 2H), 4,01 (s, 2H), 1,25-1,11 (m, 5H).

Vi du  45. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-((etylamino)metyl)benzoic axit; (I-45)

Bué6c 1 : Didu ché metyl3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(b(etylamino)metyl)benzoat |

Hop chét nay duoc tao ra bang céch sir dung quy trinh duge mo ta cho vi dy 42 (Bude
1). Do d6 metyl 3-((2-clo-4-((5-xyclopropyi-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-formylbenzoat (Bude 1 cua Vidu41) (150mg, 0,258mmol) dugc
phan ung véi axetic axit (16mg, 0,258mmol), 6,0M etylamin (0,1ml, 0,60mmol) va natri
xyanoborohydrua49mg, 0,775mmol) - dé tao ra hop chit trung gian 3-((2-clo-4-((5-
xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5-
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((etylamino)metyl)benzoat (100mg, 64%).

IH-NMR (CDCls, 400MHz): & 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, SH).

Budc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((etylamino)metyl)benzoic axit

Hop chit nay dugc tao ra bang céch st dung quy trinh duge mo ta cho vi du 1 (Bude
6). Do d6 hop chét trung gian (Budc 1) (100mg, 0,164mmol) duge phan ing véi lithi hydroxit
(69mg, 1,64mmol) d& tao ra hop cht tiéu dé (88mg, 91%).

IH-NMR (DMSO, 400MHz): § 8,14 (s, 1H), 8,01 (s, 1), 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, 2,
2,52-2,47 (m, 1H), 1,23-1,17 (m, 5H), 1,59-1,32 (m, 2H).

Vi du 46. 3-((2-010-4—((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)ety‘nyl)-5-(((2,2,2—triﬂoety1)amino)metyl)benzoic axit; (I-46)

Buée 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(((2,2,2-triﬂoetyl)amino)metyl)benzoat

Hop chét nay dugc tao ra bing cach st dung quy trinh duge mo ta cho vi du 42 (Bude
1). Do d6 metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-formylbenzoat (Budc 1 ctia Vi du 41) (200mg, 0,344mmol) dugc
phan (ng voi axetic axit (21mg, 0,344mmol), trifloetylamin (51mg, 0,516mmol) va natri
xyanoborohydrua65mg, 1,03mmol) 8 tao ra hop chét trung gian 3-((2-clo-4-((5-xyclopropy
1-3-(2,6-diclophenyl)isoxazo1-4-y1)metoxy)phenyl)etynyl)-5-(((2,2,2-
trifloetyl)amino)metyl)benzoat (176mg, 77%).

IH-NMR (CDCls, 400MHz): & 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 (m, 5H), 3,22 (4,
2H), 2,18-2,12 (m, 1H), 1,29-1,22 (m, 2H), 1,19-1,16 (m, 2H).
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Buéc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(((2,2,2-trifloetyl)amino)metyl)benzoic axit

Hop chét nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
6). Do d6 hop chét trung gian (Buéc 1) (176mg, 0,254mmol) dugc phan tmg vdi lithi hydroxit
(54mg, 1,28mmol) d& tao ra hop chét tiéu dé& (130mg, 78%).

I'H-NMR (CDCls, 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 (g, 2H), 3,59 (s, 2H),
2,11-2,02 (m, 1H), 1,20-1,11 (m, 2H), 0,90-0,85 (m, 2H).

Vi du 47. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-((isopropylamino)metyl)benzoic axit; (I-47)

Bude 1 : Diéu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((isopropylamino)metyl)benzoat

Hop chét nay dugc tao ra bing céch sit dung quy trinh dugc mo ta cho vi du 42 (Bude
1). Do d6 metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)  isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-formylbenzoat (Budc 1 cua Vidu 41) (200mg, 0,344mmol) duoc
phan mg v6i axetic axit (21mg, 0,344mmol), isopropylamin (31mg, 0,516mmol) va natri
xyanoborohydrua (65mg, 1,03mmol) d8 tao ra hop chit trung gian 3-((2-clo-4-((5-
xyclopropyl -3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5-
((isopropylamino)metyl)benzoat (95mg, 44%).

IH-NMR (CDCls, 400MHz): & 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).

Buéc 2 : Pidu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((isopropylamino)metyl)benzoic axit

Hop chit ndy dugc tao ra bing cach sir dung quy trinh dugc md ta cho vi du 1 (Budce

6). Do d6 hop chét trung gian (Buéc 1) (95mg, 0,144mmol) duge phan Gng véi lithi hydroxit
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(61mg, 1,44mmol) d& tao ra hop chét tiéu d& (71mg, 81%).

IH-NMR (DMSO, 400MHz): 5 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).

Vi du 48. 3-((tert-butylamino)metyl)-5-((2-clo-4-((5-xyclopropyl-3- (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit; (I-48)

Buéc 1 : Didu ché metyl 3-((tert-butylamino)metyl)-5-((2-clo-4- ((5-xyclopropyl-3-
(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat

Hop chét nay dugc tao ra b%mg cé4ch st dung quy trinh duge mo ta cho vi du 42 (Bude
1). Do d6 metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)  isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-formylbenzoat (Budc 1 cia Vidu 41) (200mg, 0,344mmol) dugc
phan ng véi axetic axit (21mg, 0,344mmol), tert-butylamin(38mg, 0,516mmol) va natri
xyanoborohydrua (65mg, 1,03mmol) @8 tao ra hop chét trung gian metyl 3-((tert-butyl
amino)metyl)-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoat (45mg, 21%).

'H-NMR (CDCl;, 400MHz): & 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).

Budc 2 : Didu ché 3-((tert-butylamino)metyl)-5-((2-clo-4-((5- xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit

Hop chit nay dugc tao ra bang cach st dung quy trinh duoc mo ta cho vidu 1 (Bude
6). Do d6 hop chit trung gian (Buéc 1) (45mg, 0,070mmol) duge phan ng voi lithi hydroxit
(30mg, 0,70mmol) dé tao ra hop chét tiéu dé (45mg, 83%).

IH-NMR (DMSO, 400MHz): 8 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).
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Vi du 49. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-((dimetylamino)metyl)benzoic axit; (I-49)

Buée 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)-5-((dimetylamino)metyl)benzoat

Hop chit nay dugc tao ra bang cach st dung quy trinh dugc md ta cho vi du 42 (Bude
1). Do d metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-formylbenzoat (Budc 1 ctia Vi du 41) (200mg, 0,344mmol) dugc
phan tng véi axetic axit (21mg, 0,344mmol), dimetylamin (34ul, 0,516mmol) va natri
xyanoborohydrua (65mg, 1,03mmol) dé tao ra hop chit trung gian metyl 3-((2-clo-4-((5-
xyclopropyl-3- (2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5-
((dimetylamino)metyl)benzoat (65mg, 34%).

IH-NMR (CDCls, 400MHz): & 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).

Budc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((dimetylamino)metyl)benzoic axit

Hop chit nay dugc tao ra bang cach st dung quy trinh duge md ta cho vi du 1 (Buoc
6). Do d6 hop chét trung gian (Buéc 1) (65mg, 0,04mmol) duge phin tng vdi lithi hydroxit
(40mg, 0,40mmol) d& tao ra hop chét tidu dé (9,7mg, 40%).

IH-NMR (CDCls, 400MHz): § 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).

Vi du 50. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-(morpholinometyl)benzoic axit; (I-50)

Buéc 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-

yl)metoxy)phenyl)etynyl)-5-(morpholinometyl)benzoat
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Hop chét nay dugc tao ra bang céch sir dung quy trinh dwgc md ta cho vi du 41 (Bude
1)) Do d6 metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)  isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-formylbenzoat (Buéc 1 cua vi du 41) (200mg, 0,344mmol) dugc
phan g véi axetic axit (21mg, 0,344mmol), morpholin (45mg, 0,5 16mmol) va natri
xyanoborohydrua (65mg, 1,03mmol) dé tao ra hop chit trung gian metyl 3-((2-clo-4-((5-
xyclopropyl-3- (2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5-
(morpholinometyl)benzoat (99mg, 44%).

IH-NMR (CDCl;, 400MHz): & 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).

Buéec 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(morpholinometyl)benzoic axit

Hop chit nay dugc tao ra bang cach sir dung quy trinh duge mo ta cho vi du 1 (Bude
6). Do d6 hop chét trung gian (Buéc 1) (99mg, 0,151 mmol) dugc phan tmg véi lithi hydroxit
(63mg, 1,51mmol) d& tao ra hop chét tiéu dé (85mg, 96%).

IH-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).
Vi du 51. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-((oxetan-3-ylamino)metyl)benzoic axit; (I-51)

Bude 1 : Diéu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((oxetan-3-ylamino)metyl)benzoat

Hop chét nay dugc tao ra béng cach sir duhg quy trinh dugc mo ta cho vi du 42 (Bude
1). Do d6 metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)  isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-formylbenzoat (Budc 1 cta Vidu 41) (200mg, 0,344mmol) dugc

phan mg véi axetic axit (21mg, 0,344mmol), oxetan-3-yl amin (38mg, 0,516mmol) va natri
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xyanoborohydrua (65mg, 1,03mmol) d8 tao ra hop chét trung gian metyl 3-((2-clo-4-((5-
xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5-((oxetan-3-
ylamino)metyl)benzoat (98mg, 45%).

IH-NMR (CDCls, 400MHz): & 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).

Buéc 2 : Pidu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((oxetan-3 -ylamino)metyl)benzoic axit

Hop chit nay dugc tao ra bang cach st dung quy trinh duge md ta cho vi du 1 (Bude
6). Do d6 hop chit trung gian (Buéc 1) (98mg, 0,154mmol) duge phan tmg voi lithi hydroxit
(64mg, 1,54mmol) d& tao ra hop chét tiéu dé (40mg, 46%).

IH-NMR (DMSO, 400MHz): & 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 (¢, 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).

Vi du 52. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-(metylamino)benzoic axit; (1-52)

Buéc 1 : Didu ché metyl 3-((2-010-4-((5-xycloprbpyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(metylamino)benzoat

Hop chét ndy dugc tao ra bing cach sir dung quy trinh dwoc mo ta cho vidu 1 (Bude
5). Do @6, 4-((3-clo-4-etynylphenoxy)metyl)—S-xyclopropy1-3-(2,6-diclo-phenyl)isoxazol (Vi
du 5) (100mg, 0,26mmol) dugc phan ting v6i metyl 3-bromo-5-(metylamino)benzoat (63mg,
0,26mmol), bis(triphenylphosphin) paladi(Il) diclorua (PdCL(PPh3), 21mg, 0,03mmol),
Pong(l) iodua (5,7mg, 0,03mmol) va 1,8-Diazabixyclo[5.4.0]undex-7-en (DBU, 0,2ml,
1,3mmol) @ tao ra hop chit trung gian metyl 3-((2-clo-4-((5-xyclopropyl-3- (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5-(metylamino)benzoat (70mg, 48%).

IH-NMR (DMSO, 400MHz): § 7,52-7,39 (m, 4H), 7,34 (t, 1H), 7,21-7,20 (dd, 1H),

-105-



38832

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). |

Buéc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(metylamino)benzoic axit

Hop chét nay dugc tao ra bang cach sir dung quy trinh dugc m6 ta cho vi du 1 (Bude
6). Do do6, hop chét trung gian nay (Buéc 1) (70mg, 0,13mmol) dugc phan Umg véi lithi
hydroxit (54,5mg, 1,3mmol) d8 tao ra hop chét tiu dé (36,8mg, 53%).

IH-NMR (DMSO, 400MHz): 3 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).

Vi du 53. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-(etylamino)benzoic axit; (I-53)

Bude 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)-5-(etylamino)benzoat

Hop chit nay dugc tao ra bérig céch str dung quy trinh dugc mo ta cho vi du 1 (Bude
5). Do do, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,26mmol) dugc phan ing v6i metyl 3-bromo-5-(etylamino)benzoat (67mg,
0,26mmol), bis(triphenyl phosphin)paladi(Il) diclorua (PdCly(PPhs)2, 21mg, 0,03mmol),
I—)éng(I) iodua (5,7mg, 0,03mmol) va 1,8-Diazabixyclo[5.4.0]Jundex-7-en (DBU, 0,2ml,
1,3mmol) dé tao ra hop chdt trung gian metyl 3-((2-clo-4-((5- xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5—(etylamino)benzoat (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).

Budc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(etylamino)benzoic axit
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Hop chét nay dugc tao ra bang cach sir dung quy trinh dwge md ta cho vi du 1 (Budc
6). Do d6, hop chét trung gian nay (Buéc 1) (70mg, 0,13mmol) dugc phan tng véi lithi
hydroxit (54,5mg, 1,3mmol) d& tao ra hgp chét tiéu dé (37,7mg, 53%).

IH-NMR (DMSO, 400MHz): § 7,64 (d, 1H), 7,62 (d, 1H), 7.57-7,52 (m, 2H), 7,21 (,
1H), 7,14 (¢, 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).

Vi du 54. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(isopropylamino)benzoic axit; (I-54)

Buéc 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(isopropylamino)benzoat

Hop chit nay dugc tao ra bang céch st dung quy trinh duoc mb ta cho vi du 1 (Bude
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (50mg, 0,119mmol) dugc phan g v6i metyl 3-iodo-5-(isopropylamino)benzoat (46mg,
0,143mmol), bis(triphenylphosphin) paladi(I) diclorua (PdCl2(PPhs)a, 8,4mg, 0,012mmol),
Pbng(l) iodua (2,3mg, 0,012mmol) va trietylamin (0,020ml, 0,143mmol) dé tao ra hop chét
trung gian metyl 3-((2-clo-4-((5-  xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(isopropylamino)benzoat (23mg, 34%).

'H-NMR (CDCls, 400MHz): § 7,99-7,98 (m, 1H), 7,71-7,67 (m, 1H), 7,43-7,32 (m,
5H), 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).

Buéc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(isopropylamino)benzoic axit

Hop chit ndy dugc tao ra bang céch stt dung quy trinh dugc md ta cho vi du 1 (Bude
6). Do 4o, hqp chét trung gian nay (Bude 1) (23mg, 0,040mmol) duge phéan ing v6i lithi
hydroxit (17mg, 0,40mmol) dé tao ra hop chét tiéu dé (13mg, 56%).

'H-NMR (CDCls, 400MHz): 5 8,05-8,04 (m, 1H), 7,76-7,73 (m, 1H), 7,47-7,43 (m,
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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).

Vi du 55. 3-(azetidin-1-yl)-5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-55) |

Buéc 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-iodobenzoat

tert-butyl nitrit (0,126ml, 1,05mmol) va jodin (536mg, 2,11mmol) dugc thém vao
dung dich ctia metyl 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoat (Budc 2 cia Vi du 8) (300mg, 0,528mmol) trong toluen
(5ml) va dugc khudy trong 1 git & - Hon hop phan tmg dugc pha lodng véi etyl axetat va
duoc rira v6i nude. cCéac 16p hitu co két hop duogc lam khd qua MgSOs, dugce loc, duge 1am
bay hoi trong chan khong va dugc tinh ché st dung sic ky silic oxit dé tao ra hop chét trung
gian metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)
metoxy)phenyl)etynyl)-5-iodobenzoat (108mg, 44%).

'H-NMR (CDCls, 400MHz): 8 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).

Budc 2 : Didu ché metyl 3-(azetidin-1-yl)-5-((2-clo-4-((5- xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat

Azetidin (12mg, 0,13mmol), L-prolin (2,2mg,0,019mmol), xési carbonat (36mg,
0,11mmol) va Pong(l) iodua (1,6mg, 0,01mmol) dugc thém vao dung dich ctia hop chit trung
gian (Buéc 1) (44mg, 0,065mmol) trong dimetyl sulfoxit (1ml) va duoc khudy trong 1 ngay

& 80°C. Hon hop phan tng duge pha lodng véi etyl axetat va dugce rira véi nude. Cac 16p hitu

co két hop dugc 1am kho qua MgSOs, dugc loc, duge lam bay hoi trong chan khong va dugc
tinh ché st dung séc ky silic oxit dé tao ra hop chét trung gian metyl 3-(azetidin-1-y1)-5- ((2-
clo-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-y1)met0xy)phenyl)etynyl)benzdat
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(14mg, 36%).

IH-NMR (CDCI3, 400MHz): § 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 (m, 2H), 1,19-1,16 (m, 2H).

Buéc 3 : Didu ché 3-(azetidin-1-yl)-5-((2-clo-4-((5-xyclopropyl-3-  (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit

Hop chit ndy dugc tao ra bang cach sir dung quy trinh dugc mo ta cho vi du 1 (Bude
6). Do @6, hop chét trung gian nay (Budc 2) (14mg, 0,023mmol) dugc phan tng v6i lithi
hydroxit (10mg, 0,23mmol) dé tao ra hop chét tiéu d& (14mg, 99%).

IH-NMR (CDCI3, 400MHz): § 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, 2H), 2,16-
2,14 (m, 1H), 1,30-1,27 (m, 2H), 1,18-1,14(m, 2H).

Vi du 56. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-(pyrolidin-1-yl)benzoic axit; (I-5 6)

Buéc 1 : Didu ché metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-(pyrolidin-1-yl)benzoat

Hop chét nay duoc tao ra bang cach st dung quy rinh dugc mo ta cho vi du 55 (Budc
2). Do d6, metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)  isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-iodobenzoat (Bude 1 cia Vi du 55) (44mg, 0,065mmol) dugc
phan Gng véi pyrolidin (15mg, 0,13mmol), L-prolin (2,2mg,0,019mmol), x€si carbonat
(36mg, 0,1 1mmol) va Pdng(I) iodua (1,6mg, 0,01mmol) d2 tao ra hop chét trung gian metyl
4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)—2—
(pyrolidin-1-yl)benzoat (14mg, 36%).

IH-NMR (CDCls, 400MHz): 5 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 (¢,
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).
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Buéc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(pyrolidin-1-yl)benzoic axit

Hop chit nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
6). Do @6, hop chét trung gian nay (Buéc 1) (14mg, 0,031mmol) dwgc phéan tng vdi lithi
hydroxit (13mg, 0,31mmol) dé tao ra hop chit tiéu d& (11mg, 62%).

IH-NMR (CDCls, 400MHz): & 7,55-7,32 (m, 5H), 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).

Vi du 57. 3-(azetidin-3-ylamino)-5-((2-clo-4-((5-xyclopropyl-3- (2,6-diclophenyl)isoxazol-
4-yl)metoxy)phenyl)etynyl)benzoic axit hydroclorua; (1-57)

Bu6c 1 : Ditu ché tert-butyl 3-((3-((2-clo-4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5-

(metoxycarbonyl)phenyl)amino)azetidin-1-carboxylat

Hop chit ndy dugc tao ra bang cach str dung quy trinh dugc mo ta cho vi du 1 (Bude
5). Do 4o, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (300mg, 0,72mmol) dwgc phan Ung véi  tert-butyl  3-((3-bromo-3-
(metoxycarbonyl)phenyl)amino)azetidin-1-carboxylat (277,38mg, . 0,72mmol),
bis(triphenylphosphin) paladi(II) diclorua (PdCly(PPhs),, 49mg, 0,07mmol), DPong(I) iodua
(13mg, 0,07mmol) va trietylamin (0,12ml, 0,86mmol) dé tao ra hop chét trung gian tert-butyl
3-((3-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl) metoxy)phenyl)etynyl)-5-
(metoxycarbonyl)phényl)amino)azetidin-1- carboxylat (3 70mg, 71%). |

IH-NMR (CDCls, 400MHz): 8 7,60(s, 1H), 7,41-7,32(m, 4H), 7,21(s, 1H), 6,90, 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).

Buéc 2 : Pidu ché 3-((1-(tert-butoxycarbonyl)azetidin-3-yl)amino)-5- ((2-clo-4-((5-
xyclopropy1-3-(2,6-dic1ophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit
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Hop chit nay dugc tao ra bang cach st dung quy trinh dugc md ta cho vi du 1 (Bude
6). Do d6, hop chit trung gian nay (Budc 1) (35mg, 0,048mmol) dugc phan tmg vdi lithi
hydroxit (17mg, 0,48mmol) dé tao ra hop chét trung gian 3-((1-(tert-butoxycarbonyl)azetidin-
3-yl)amino)-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol—4-
yl)metoxy)phenyl)etynyl)benzoic axit (29mg, 85%).

IH-NMR (CDCls, 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).

Buéc 3 : Didu ché 3-(azetidin-3-ylamino)-5-((2-clo-4-((5- xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit

Hop chét trung gian nay (Budc 2) (29mg, 0,04 1mmol) duge hoa tan trong diclometan.
Dung dich HCI 5~6N (41ul, 0,20mmol) dugc thém & 0°C, sau khi khudy & nhiét do phong
trong 3h. Hon hop phan tng dugc thém etyl axetat va dugc rira v6i nude. Cac 16p hiru co két
hop duoc lam khé qua MgSOs, dugc loc, va téi tinh thé hoa dé tao ra hop chét tiéu d& (10mg,
38%). |

IH-NMR (DMSO, 400MHz): § 8,93(br s, 2H), 7,64 (d, 2H), 7,62-7,52 (m, 2H), 7,31
(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).

Vi du 58. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5 -(piperidin-4-ylamino)benzoic axit hydroclorua; (I-58)

Bu6c 1 : Didu ché tert-butyl 4-((3-((2-clo-4-((5-xyclopropyl-3- (2,6~
diclophenyl)isoxazol-4-y1)rnetoxy)phenyl)etynyl)-5-
(metoxycarbonyl)phenyl)amino)piperidin- 1-carboxylat

Hop chit nay duge tao ra bang cach st dung quy trinh dugc md ta cho viduy 1 (Budce
5). Do do, 4-((3-clo-4—etynylphenoxy)metyl)-S-xyclopropyl-3—(2,6-diclo phenyl)isoxazol (Vi
du 5) (300mg, 0,72mmol) dwgc phan Ung véi  tert-butyl  4-((3-bromo-5-
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(metoxycarbonyl)phenyl)amino)piperidin-1- carboxylat (298mg, 0,72mmol),
bis(triphenylphosphin)paladi(Il) diclorua (PdClo(PPhs)2, 49mg, 0,07 mmol), Déng(I) iodua
(13mg, 0,07mmol) va trietylamin (0,12ml, 0,86mmol) d8 tao ra hop chét trung gian tert-butyl
4-((3-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5-
(metoxycarbonyl)phenyl)amino)piperidin-1-carboxylat (340mg, 63 %).

IH-NMR (CDCls, 400MHz): § 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).

Budc 2 : Didu ché 3-((1-(tert-butoxycarbonyl)piperidin-4-yl)amino)-5- ((2-clo-4-((5-
xyclopropy1-3-(2,6-diclophenyl)is0xazol-4-yl)metoxy)phenyl)etynyl)benzoic axit

Hop chit nay duge tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
6). Do do, hop chét trung gian nay (Budc 1) (49,4mg, 0,07mmol) dugc phan Gmg v6i lithi
hydroxit (27,6mg, 0,7mmol) dé tao ra 3-((1-(tert-butoxycarbonyl) piperidin-4-yl)amino)-5-
((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic
axit (18mg, 35%).

'H-NMR (CDCls, 400MHz): § 7,72 (s, 2H), 7,58-7,2% (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).

Buéc 3 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5—(piperdine-4-ylamino)benzoic axit

Hop chét trung gian nay (Bude 2) ( 18mg, 0,024mmol) duogc hoa tan trong diclometan.
Dung dich HCI 5~6N (12ul, 0,048mmol) dugc thém & 0°C, sau khi khudy & nhiét do phong

trong 3h. VH(:)n hop phan ing dugc thém etyl axetat va dwgc rira véi nudc. Cac 16p hitu co két
hop dugc lam khd qua MgSOs, dugc loc, va téi tinh thé hoa 8 tao ra hop chét tiéu dé (7mg,
44%).

-112-



38832

IH-NMR (MeOD, 400MHz): & 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).

Vi du 59. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-(piperazin-1-yl)benzoic axit hydroclorua; (I-5 9)

Buéc 1 : Didu ché tert-butyl  4-(3-((2-clo-4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5-(metoxycarbonyl) phenyl)piperazin-1-

carboxylat

Hop chét nay duge tao ra bang cach sir dung quy trinh dwgc m6 ta cho vi du 1 (Budce
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,239mmol) dwgc phan tGng véi tert-butyl 4-(3-bromo-5-
(metoxycarbonyl)phenyl)piperazin-1-carboxylat (70mg, 0,287 mmol),
bis(triphenylphosphin)paladi(Il) diclorua (PdCl2(PPhs);, 21mg, 0,03mmol), DPdng(I) iodua
(5,7mg, 0,03mmol) va trietylamin (0,2ml, 1,44mmol) d8 tao ra hop chét trung gian tert-butyl
4-(3-((2-clo-4- ((5-xyclopropyl—3—(2,6-diclophenyl)isoxazol-4-y1)metoxy)phenyl)etynyl)—S-
(metoxycarbonyl)phenyl)piperazin-1-carboxylat (114mg, 65%).

IH-NMR (CDCls, 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).

Buéc 2 : Piéu ché 3-(4-(tert-buthoxycar_bonyl)piperazin-1-yl)-5-((2— clo-4-((5-
xyclopropy1-3-(2,6-diclopheny1)isoxazol-4-y1)metoxy)phenyl)etynyl)benzoic axit

Hop chit nay dugc tao ra bang cach st dung quy trinh duoc mb ta cho vidu 1 (Bude
6). Do d6, hop chit trung gian (Budc 1) (114mg, 0,15mmol)@} lithi hydroxit (63mg,

1,5mmol) dé tao ra hop chét trung gian 3-(4-(tert- buthoxycarbonyl)piperazin-1-yl)-5-((2-clo-
4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-y1)metoxy)phenyl)etynyl)benzoic axit
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(108mg, 98%).

IH-NMR (CDCls, 400MHz): 8 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).

Bude 3 Pidu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(piperazin-1-yl)benzoic axit hydroclorua

Hop chét ndy dugc tao ra bang cach st dung quy trinh dugc md ta cho vi du 57 (Bude
3). Do d6, hop chét trung gian (Budc 2) (108mg, 0,14mmol) duge phén tng v6i dung dich
6M ciia axit clohydric dé tao ra hop chit tiéu dé (59mg, 64%).

IH-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).

Vi du 60. 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-4-metylbenzoic axit; (I-60)

Budce 1 : Diéu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-4-methy-5-nitrobenzoat

Hop chit nay duge tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
5). Do d9, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,239mmol) dugc phan Gng véi metyl 3-bromo-4-metyl-5-nitrobenzoat
(78,6mg, 0,287mmol), bis(triphenyl phosphin) paladi(Il) diclorua (PdCly(PPhs)z, 21mg,
0,03mmol), déng(I) jiodua (5,7mg, 0,03mmol) va trietylamin (0,2ml, 1,44mmol) détaora hop
chit trung gian metyl | 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-4-methy-5-nitrobenzoat (88mg, 60%).

IH-NMR (CDCls, 400MHz): 8 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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Buéc 2 : Didu ché metyl 3-amino-5-((2-clo-4-((5-xyclopropyl-3- (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-4-metybenzoat

Hop chit nay dugce tao ra bang cach sit dung quy trinh dugc mo ta cho vi du 8 (Budc
2). Do d6, hop chit trung gian (Bugc 1) (88mg, 0,14mmol) duge phan g v6i thiée(IT) clorua
dihydrat (315mg, 1,4mmol) d8 tao ra hop chit trung gian metyl 3-amino-5-((2-clo-4-((5-
xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-yl)metoxy)phenyl)etynyl)-4-metybenzoat (50mg,
61%).

IH-NMR (CDCls, 400MHz): 8 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).

Budc 3 : Pidu ché 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-
4-yl)metoxy)phenyl)etynyl)-4-metylbenzoic axit

Hop chit nay dugce tao ra bang céach st dung quy trinh duge mo ta cho vi du 1 (Bude
6). Do d6, Hop chét trung gian (Buéc 2) (50mg, 0,08mmol) dugc phén tng voi lithi hydroxit
(36mg, 0,8mmol) d& tao ra hop chét tiéu dé (53mg, 108%).

'H-NMR (DMSO, 400MHz): § 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).
Vi du 61. 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-4-metoxybenzoic axit; (I1-61)
 Budc 1 : Piéu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-4-metoxy-5-nitrobenzoat
Hop chit nay dugc tao ra béng cach sir dung quy trinh dwgc mo ta cho vidu 1 (Bude
5). Do do, 4—((3-clo-4-etynylphenoxy)metyl)-S-xyclopropy1-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,26mmol) dugc phan ng v6i metyl 3-bromo-4-metoxy-5-nitrobenzoat (72mg,
0,26mmol), tetrakis(triphenyl phosphin) paladi(0) (Pd(PPh3)s4, 21mg, 0,03mmol), ddng()
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iodua (5,7mg, 0,03mmol) va N, N-diisopropyletylamin (0,52ml, 2,98 :mol) d8 tao ra hop chét
trung  gian  metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo  phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-4-metoxy-5-nitrobenzoat (102,8mg, 63 %).

IH-NMR (DMSO, 400MHz): 3 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).

Buéc 2 : Didu ché metyl 3-amino-5-((2-clo-4-((5-xyclopropyl-3- (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-4-metoxybenzoat

Hop chit nay dugc tao ra bang cach sit dung quy trinh duge mo ta cho vi du 8 (Bude
2). Do @6, hop chét trung gian nay (Budce 1) (102,8mg, 0,164rﬁmol) dugc phan img voi
thiéc(I) clorua dihydrat (369mg, 1,64mmol) @& tao ra hop chit trung gian metyl 3-amino-5-
((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-4-
metoxybenzoat (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).

Budc 3 : Didu ché 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-
4-yl)metoxy)phenyl)etynyl)-4-metoxybenzoic axit

Hop chit nay duge tao ra bang cach st dung quy trinh dugc md ta cho vidu 1 (Budce
6). Do d6, hop chét trung gian nay (Budc 2) (80mg, 0,14mmol) c¢ugc phan ng v6i lithi
hydroxit (58,7 mg, 1,4 mmol) d8 tao ra hop chit tiéu dé (42mg, 55%).

'H-NMR (MeOD, 400MHz): 8 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).
Vi du 62.  3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metoxybenzoic axit; (I-62)

Buéc 1 : Didu ché metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
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yl)metoxy)phenyl)etynyl)-2-metoxy-3-nitrobenzoat

Hop chit nay dugc tao ra bang cach sir dung quy trinh dugc m6 ta cho vi du 1 (Bude
5). Do do, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (140mg, 0,33mmol) dugc phan (mg véi metyl 5-bromo-2-metoxy-3-nitrobenzoat
(96,9mg, 0,33mmol), tetrakis(triphenyl phosphin)paladi(0)(Pd(PPhs)s, 34,7mg, 0,03mmol),
dbng(I) iodua (5,7mg, 0,03mmol) va N, N-diisopropyletylamin (69ul, 0,4mmol) dé tao ra hop
chit trung gian metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metoxy-3-nitrobenzoat (126,5mg, 61,1 %).

I'H-NMR (CDCls, 400MHz): & 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 (5, 3H), 2,18-2,13 (m, 1H), 1,33-1,26
(m, 2H), 1,20-1,15 (m, 2H).

Bugc 2 : Didu ché metyl 3-amino-5-((2-clo-4-((5-xyclopropyl-3- (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-2-metoxy benzoat

Hop chat nay dugc tao ra bang cach st dyng quy trinh duge mo ta cho vi du 8 (Bude
2). Do d6, hop chét trung gian nay (Buéc 1) (126,5mg, 0,2mmol) dugc phén img véi thiée(ID)
clorua dihydrat (225,63mg, 1,0mmol) dé tao ra hop chét}trung gian metyl 3-amino-5-((2-clo-
4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-2-
metoxybenzoat (51mg, 43%).

'H-NMR (CDCls, 400MHz): § 7,39-7,33 (m, 5H), 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).

Buée 3 : Didu ché 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-
4-yl)metoxy)phenyl)etynyl)-2-metoxybenzoic axit

Hop chit nay dugc tao ra béng cach sir dung quy trinh dwgc mo ta cho vidy 1 (Budc
6). Do d6, hop chét trung gian nay (Budc 2) (51mg, 0,09mmol) dugc phan tmg véi lithi
hydroxit (36mg, 0,9mmol) 8 tao ra hop chét tidu dé (37,3mg, 71%).
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IH-NMR (MeOD, 400MHz): 8 7,55-7,50 (m, 2H), 7,48-7,46 (m, 1H), 7,41 (d, 1H),
721 (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).

Vi du 63. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-metylbenzoic axit; (I-63)

Buée 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-metylbenzoat

Hop chit nay dugce tao ra bang cach stt dung quy trinh dugc md ta cho vi du 1 (Bude
5). Do @6, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,239mmol) dugc phan Ung v6i metyl 3-bromo-5-metylbenzoat (65,5mg,
0,287mmol), bis (triphenylphosphin) paladi(Il)diclorua (PdCl2(PPhs)2, 21mg, 0,03mmol),
ddng(Iiodua (5,7mg, 0,03mmol) va trietylamin (0,2ml, 1,44mmol) dé tao ra hop chét trung
gian metyl 3-((2-clo-4-((xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-metylbenzoat (87mg, 31%).

IH-NMR (CDCls;, 400MHz): & 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).

Buéc 2 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-metylbenzoic axit

Hop chit nay dugce tao ra bang cach str dung quy trinh dugc mb ta cho vi du 1 (Budce
6). Do d6, hop chét trung gian (Budc 1) (87mg, 0,153mmol) dugc phan ing véi lithi hydroxit
(64,3mg, 1,53mmol) dé tao ra hop chit tiéu dé (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).

Vi du 64. 3-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
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yl)metoxy)phenyl)etynyl)-5-xyclopropylbenzoic axit; (I-64)

Buée 1 ; Diéu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yD)metoxy)phenyl)etynyl)-5-xyclopropylbenzoat

Hop chit nay duge tao ra bang cach sit dung quy trinh duc_fc mo ta cho vi du 1 (Buéce
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (77,3mg, 0,18mmol) dugc phan tmg véi metyl 3-xyclopropyl-5-iodobenzoat (55,8mg,
0,18mmol), tetrakis(triphenyl phosphin)paladi(0)(Pd(PPhs)s, 23mg, 0,02mmol), ddng(T) iodua

(4mg, 0,02mmol) va N,N-diisopropyletylamin (38ul, 0,22mmol) d8 tao ra hop chét trung gian
metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-
5-xyclopropylbenzoat(45,9mg, 43%).

'H-NMR (CDCls, 400MHz): & 7,97 (t, 1H), 7,69 (t, 1H), 7,43-7,38 (m, 4H), 7,36-7,31
(m, 1H), 6,87 (d, IH), 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).

Buée 2 : Piéu ché 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-
4-yl)metoxy)phenyl)etynyl)-2-metoxybenzoic axit

Hop chit nay duogc tao ra bang céch st dung quy trinh duge mo ta cho vi du 1 (Bude
6). Do do, hqp chét trung gian nay (Budc 1) (45,9mg, 0,077mmol) dugc phan (ng vdi lithi
hydroxit (32,5mg, 0,77mmol) dé tao ra hop chét tidu dé (22,8mg, 51%).

IH-NMR (DMSO, 400MHz): § 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).
Vi du 65. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-etylbenzoic axit; (I-65)

Buéc 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-etylbenzoat

Hop chét nay duge tao ra bing cach str dung quy trinh dwgc md ta cho vi dy 1 (Bude
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5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-ciclo phenyljisoxazol (Vi
du 5) (84,7mg, 0,2mmol) dugc phan tng véi metyl 3-etyl-5-iodobenzoat (58,7mg, 0,2mmol),
tetrakis(triphenylphosphin) paladi(0)(Pd(PPhs)s, 23,1mg, 0,02mmol), ddng(I) iodua (3,8mg,
0,02mmol) va N,N-diisopropyletylamin (41,8ul, 0,24mmol) dé tao ra hop chét trung gian
metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-yl)metoxy)phenyl)etynyl)-
5-etylbenzoat (78,2mg, 67%).

IH-NMR (CDCls, 400MHz): 3 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, 5H), 1,20-1,14 (m, 2H).

Buéc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-etylbenzoic axit

Hop chit nay dugc tao ra bang cach st dung quy trinh duge md ta cho vi du 1 (Budc
6). Do @96, hop chit trung gian ndy (Budc 1) (78,2mg, 0,13mmol) dugc phan Ung v6i lithi
hydroxit (56,5mg, 1,3mmol) dé tao ra hop chét tiéu dé (27mg, 37%).

IH-NMR (MeOD, 400MHz): § 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).

Vi du 66. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-isopropylbenzoic axit; (1-66)

Budc 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
ylmetoxy)phenyl)etynyl)-5-isopropylbenzoat

Hop chét nay duoc tao ra bang cach sir dung quy trinh dugc md ta cho vidu 1 (Budce
5). Do &6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (64,2mg, 0,15mmol) dugc phan tng véi metyl 3-iodo-5-isopropylbenzoat (46,6mg,
0,15mmol), tetrakis(triphenylphosphin) paladi(0)(Pd(PPhs)s, 17,3mg, 0,02mmol), ddng(D)
iodua (2,9mg, 0,02mmol) va N,N-diisopropyletylamin (3 1,3ul, 0,18mmol) 8 tao ra hop chét
trung  gian  metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
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yl)metoxy)phenyl)etynyl)-5-isopropylbenzoat (76,3mg, 86%).

IH-NMR (CDCl;, 400MHz): & 8,02 (t, 1H), 7,87 (¢, 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).

Buéc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-isopropylbenzoic axit

Hop chit nay dugc tao ra bang cach st dung quy trinh duoc mb ta cho vi du 1 (Bude
6). Do do, hop chét trung gian nay (Buéc 1) (76,3mg, 0,13mmol) dugc phéan tng vai lithi
hydroxit (53,8 mg, 1,3mmol) dé tao ra hop chét tidu dé (37mg, 50%).

IH-NMR (DMSO, 400MHz): § 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).

Vi du 67. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol- 4-
yl)metoxy)phenyl)etynyl)-5-iodobenzoic axit; (I-67)

Buéc 1 : Diéu ché 3-((2-clo¥4-((5-xyclopropyl—3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-iodobenzoic axit

Hop chit ndy duge tao ra bang céch st dung quy trinh dugc md ta cho vidu 1 (Bude
6). Do d6, hop chit trung gian metyl 3-((2-clo-4-((5-xyclopropyl-3- (2,6~
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5-iodobenzoat (Buéc 2 cua Vi du 56)
(108mg, 0,159mmol) dugc phan Gmg véi lithi hydroxit (66,7mg, 1,59mmol) dé tao ra hop
chét tiéu dé (41mg, 39%).

IH-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, SH).

Vi du 68. 3-((2,5-diclo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-68)

-121-



38832

Buéc 1 : Diéu ché tert-butyl(2,5-diclo-4-iodophenoxy)dimetylsilan

Hop chét nay dugc tao ra bang céch sir dung quy trinh dugc md ta cho vi du 1 (Budc
1). Do &6, 2,5-diclo-4-iodophenol (0,5g, 1,73mmol) dwgc phan ung vGi  tert-buty
ldimetylsilylclorua (TBSCI, 0,39g, 2,60mmol), imidazol (0,23 g, 3,46mmol) détaora hop chét
trung gian tert-butyl(2,5-diclo- 4-iodophenoxy) dimetylsilan (0,61g, 88%).

IH-NMR (CDCls, 400MHz): § 7,24 (s, 1H), 6,97 (s, 1H), 0,96 (s, 9H), 0,16 (s, 6H).
Budce 2 : Diéu ché tert-butyl(2,5-diclo-4-((trimetylsilyl)etynyl) phanoxy)dimetylsilan

Hop chét nay dugce tao ra bang cach sir dung quy trinh duge mé ta cho vi du 1 (Bude
2). Do @6, hop chét trung gian nay (Buéc 1) (0,61g, 1,52mmol) dugc phan tng voi
bis(triphenylphosphin)paladi(Il) diclorua((PdCl(PPhs)2, 106,68mg, 0,15mmol), Pdng(I)
jiodua (29mg, 1,22mmol), trietylamin (0,42ml, 3,04mmol) dé tao ra hqp chét trung gian tert-
butyl(2,5-diclo-4-((trimetylsilyl) etynyl)phanoxy)dimetylsilan (368,97mg, 65%).

IH-NMR (CDCls, 400MHz): § 7,24 (s, 1H), 6,97 (s, 1H), 0,96 (s, 9H), 0,25 (s, 9H),
0,16 (s, 6H).

Buéc 3 : Diéu ché 2,5-diclo-4-((trimetylsilyl)etynylphenol |

Hop chit nay dugc tao ra bang cach sir dung quy trinh duge md ta pho vidu 1 (Bute
3). Do d6, hop chét trung gian nay (Budc 2) (368,97mg, 0,99mmol) dugc phan ung véi kali
florua (KF, 574mg, 9,9mmol) 8 tao ra hop chit trung gian 2,5-diclo-4-
((trimetylsilyl)etynylphenol (185mg, 45%) va dugc st dung truc tiép cho budc tiép theo ma

khong cén tinh ché thém.

Bu6c 4 : Diu ché 5-xyclopropyl-4-((2,5-diclo-4-etynylphenoxy) metyl)-3-(2,6-
duclophenyl)isoxazol

Hop chit nay duge tao ra bang cach st dung quy trinh dugc md ta cho vi du 1 (Budce
4). Do do, hop chét trung gian ndy (Budc 3) (256,6mg, 0,99mmol) dugc phan tng voi 4-
(bromometyl)-S-xyclopropyl—3-(2,6-diclopheny1)isoxazol (Hop chét trung gian 1) (343,6mg,
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0,99mmol), kali carbonat (205,2mg, 1,49mmol) d8 tao ra hop chét trung gian 5-xyclopropyl-
4-((2,5-diclo-4-etynylphenoxy) metyl)-3-(2,6-duclophenyl)isoxazol (345,4mg, 77 %).

IH-NMR (CDCl3, 400MHz): § 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).

Bu6c S5 : Ditu ché metyl 3-((2,5-diclo-4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat

Hop chit nay dugc tao ra bang cach st dung quy trinh dugc md ta cho vi du 1 (Bude
5). Do d6, hop chit trung gian nay (Buéc 4) (345,4mg, 0,762mmol) dugc phan Gng v6i metyl
3-bromobenzoat  (163,9mg, 0,762mmol), bis(triphenylphosphin)paladi(Il)  diclorua
((PACIy(PPh3);, 49mg, 0,07mmol), Pong(I) iodua (7mg, 0,035mmol) va 1,8-
Diazabixyclo[5.4.0Jundex -7-en (DBU, 0,16ml, 1,05mmol) dé tao ra hop chit trung gian
metyl ~ 3-((2,5-diclo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol - -4
yl)metoxy)phenyl)etynyl)benzoat (232,7mg, 52%).

'H-NMR (DMSO, 400MHz): § 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).

Budc 6 Diéu ché 3-((2,5-diclo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit

Hop chit nay dugce tao ra bang céch st dung quy trinh dugc md ta cho vi du 2 (Bude
6). Do d6, hop chét trung gian nay (Budc 5) (232,7mg, 0,40mmol) dugc phan Gimg v6i lithi
hydroxit (167,8mg, 4mmol) dé tao ra hop chit tiéu dé (133mg, 58%).

IH-NMR (CDCls, 400MHz): & 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, SH).

Vi du 69. 3-((2,3-diclo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (1-69)

Buéc 1 : Didu ché tert-butyl(2,3-diclo-4-iodophenoxy)dimetylsilan
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Hop chét nay dugc tao ra bang cach st dung quy trinh duwge md ta cho vi du 1 (Bude
1). Do d6, 2,3-diclo-4-iodophenol (0,5g, 1,73mmol) dugc phan Ung v6i tert-
butyldimetylsilylclorua (TBSCI, 0,39g, 2,60mmol), imidazol (0,23g, 3,46mmol) détaora hop
chét trung gian tert-butyl(2,3-diclo-4- iodophenoxy)dimetylsilan (0,61g, 88%).

IH-NMR (CDCls, 400MHz): § 7,42 (m, 1H), 6,42 (m, 1H), 0,96 (s, 9H), 0,16 (s, 6H).
Buéc 2 : Didu ché tert-butyl(2,3-diclo-4-((trimetylsilyl)etynyl) phanoxy)dimetylsilan

Hop chét nay dugce tao ra bang cach sir dung quy trinh duge mé ta cho vi du 1 (Budce
2). Do do6, hop chét trung gian ndy (Budc 1) (0,61g, 1,52mmol) dugc phan ung véi
bis(triphenylphosphin)paladi(Il) diclorua((PdCly(PPhs),, 106,68mg, 0,15mmol), Dong(I)
jodua (29mg, 1,22mmol), trietylamin (0,42ml, 3,04mmol), va trimetylsilylaxetylen (0,42ml,
3,04mmol), dé tao ra hop chit trung gian tert-butyl(2,3-diclo-4-((trimetylsilyl)
etynyl)phanoxy)dimetylsilan (368,97mg, 65%).

IH-NMR (CDCl;, 400MHz): § 7,42 (m, 1H), 6,42 (m, 1H), 0,96 (s, 9H), 0,25 (s, 9H),
0,16 (s, 6H).

Budéc 3 : Didu ché 2,3-diclo-4-((trimetylsilyl)etynylphenol

Hop chét nay dugc tao ra bang cach st dung quy trinh duge md ta cho vi du 1 (Bude
3). Do d6, hop chit trung gian nay (Budc 2) (368,97mg, 0,99mmol) duge phan ung véi kali
florua (KF, 574mg, 9,9mmol) dé tao ra hop chdt trung gian 2,3-diclo-4-
((trimetylsilyl)etynylphenol (185mg, 45%) va dugc st dung truc tiép cho bude tiép theo ma
khong cin tinh ché thém.

Buéc 4 : Dibu ché 5-xyclopropyl-4-((2,3-diclo-4-etynylphenoxy) metyl)-3-(2,6-
duclophenyl)isoxazol '

Hop chét nay duge tao ra bang cach st dung quy trinh dugc md ta cho vidu 1 (Bude
4). Do d6, hop chét trung gian nay (Buée 3) (256,6mg, 0,99mmol) duge phan tng voi 4-
(bromometyl)-5-xyclopropyl-3-(2,6-diclophenyl)isoxazol (Hop chét trung gian 1) (343,6mg,
0,99mmol) va kali carbonat (205,2mg, 1,49mmol) dé tao ra hop chit trung gian 5-
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xyclopropyl-4-((2,3-diclo-4-etynylphenoxy) metyl)-3-(2,6-duclophenyl)isoxazol (345,4mg,
77%).

IH-NMR (CDCls, 400MHz): § 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).

Buéc 5 : Ditu ché metyl 3-((2,3-diclo-4-((5-xyclopropyl-3-  (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat

Hop chit ndy dugce tao ra bing céach st dung quy trinh duge mo ta cho vi du 1 (Bude
5). Do d6, hop chit trung gian nay (Bugc 4) (345,4mg, 0,762mmol) duge phan g v&i metyl
3-bromobenzoat  (163,9mg, 0,762mmol), bis(triphenylphosphin)paladi(Il) ~ diclorua
((PAClx(PPh3)2, 49mg, 0,07mmol), Dong(I) iodua (7mg, 0,035mmol) va 1,8-
Diazabixyclo[5.4.0Jundex -7-en (DBU, 0,16ml, 1,05mmol) @& tao ra hop chét trung gian
metyl _ 3-((2,3-diclo-4-((5-xyclopropyl-3-(2,6-diclophenyl)_isoxazol-4-yl)
metoxy)phenyl)etynyl)benzoat (232,7mg, 52%).

'H-NMR (DMSO, 400MHz): § 8,06 (t, 1H), 8,03-7,78 (m, 2H), 7,96-7,53 (m, SH),
7,27 (d, 1H), 5,15 (s, 2H), 3,89 (s, 3H), 1,28-1,13 (m, 5H).

Budc 6 : Diéu ché 3-((2,3-diclo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit

Hop chit nay dugc tao ra bang cach st dung quy trinh dugc md ta cho vi du 1 (Budce
6). Do do, hop chit trung gian nay (Budc 5) (232,7mg, 0,40mmol) dugc phan tmg véi lithi
hydroxit (167,8mg, 4mmol) d& tao ra hop chit tiéu dé (133mg, 58%).

'H-NMR (DMSO, 400MHz): § 8,05 (t, 1H), 7,99 (d, 1H), 7,79 (d, 1H), 7,67-7,53 (m,
5H), 7,26 (d, 1H), 5,14 (s, 2H), 1,12-1,26 (m, SH).
Vi du 70. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazdl-4-yl)metoxy)-6-
flophenyl)etynyl)benzoic axit (I-70)

Budc 1 : Pidu ché tert-butyl(3-clo-5-flo-4-iodophenoxy)dimetyl silan
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Hop chit nay dugc tao ra bang cach sit dung quy trinh duge mo ta cho vi du 1 (Bude
1). Do d6, 3-clo-5-flo-4-iodophenol (0,5g, 1,84mmol) dwgc phan Ung véi tert-
butyldimetylsilyl clorua (TBSCI, 0,39g, 2,60mmol), imidazol (0,23g, 3,46mmol) dé tao ra
hop chét trung gian tert-butyl(3-clo-5- flo-4-iodophenoxy)dimetylsilan (0,54g, 76%).

IH-NMR (CDCls, 400MHz): & 7,69 (d, 1H), 6,97 (d, 1H), 0,96 (s, 9H), 0,16 (s, 6H).

Budce 2 : Didu ché tert-butyl(3-clo-5-flo-4-iodophenoxy-
((trimetylsilyl)etynyl)phenoxy))dimetylsilan

Hop chét nay dugc tao ra bang céch st dung quy trinh duge mo ta cho vi du 1 (Bude
2). Do do, hop chét trung gian ndy (Budc 1) (0,54g, 1,40mmol) duge phan Gng v6i
bis(triphenylphosphin)paladi(Il)diclorua ((PdCl2(PPhs)2, 106,68mg, 0,14 mmol), ddng(l)
jodua (29mg, 0,14mmol), trietylamin (0,42ml, 3,04mmol) va trimetylsilylaxetylen (0,42ml,
3,04mmol), d¢ tao ra  hop chdt trung - gian tert-butyl(3-clo-5-flo-4-
((trimetylsilyl)etylnyl)phenoxy)dimetylsilan (239,91mg, 48%).

II-NMR (CDCls, 400MHz): 7,69 (d, 1H), 6,97 (d, 1H), 0,96 (s, 9H), 0,25 (s, 9H),
0,16 (s, 6H).

Buéce 3 : Piéu ché 3-clo-5-flo-4-((trimetylsilyl)etylnyl)phenol

Hop chit niy duge tao ra béng céach st dung quy trinh dwgc md ta cho vidu 1 (Budce
3). Do d6, hop chit trung gian nay (Budc 2) (239,91mg, 0,67mmol) duge phan tng véi kali
florua (390mg, 6,7mmol) dé tao ra hop chit trung gian 3-clo-5-flo-4-
((trimetylsilyl)etylnyl)phenol ma khong can tinh ché thém.

Buéc 4 : Didu ché 4-((3-clo-4-etynyl-5-flophenoxy)metyl)-5- xyclopropyl-3-(2,6-
diclophenyl)isoxazol

Hop chit nay dugc tao ra béng céach st dung quy trinh dwgc md ta cho vidu 1 (Budc
4). Do @5, hop chét trung gian nay (Budc 3) (162,6mg, 0,67mmol) dugc phan ung vdi 4-
(bromometyl)-5 -xyclopropyl-3-(2,6-diclophenyl)isoxazol (Hop chét trung gian 1) (232,5mg,
0,67mmol), kali carbonat (138,90mg, 1,01mmol) dé tao ra hop chét trung gian 4-((3-clo-4-
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etynyl-5-flophenoxy)metyl)-5- xyclopropyl-3 -(2,6-diclophenyl)isoxazol (210,7mg, 72%).

IH-NMR (CDCls, 400MHz): § 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).

Budc 5 : Diéu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)-6-flophenyl)etynyl)benzoat

Hop chit ndy dugce tao ra bang céch st dung quy trinh duge mo ta cho vi du 1 (Bude
5). Do @6, hop chét trung gian nay (Budc 4) (210,7mg, 0,48mmol) dugc phan ing vGi metyl
3-bromobenzoat  (103,2mg,  0,48mmol), bis(triphenylphosphin)paladi(Il)  diclorua
((PACL(PPh3)2, 35mg, 0,05mmol), ddéng(I) iodua (9,5mg, 0,05mmol), 18-
Diazabixyclo(5,4,0)undex-7-en (DBU, 0,36ml, 2,4mmol) @8 tao ra hop chét trung gian metyl
3-((2-010-4-((5-xyclopropyl-3-(2,6-diclopheny1)isoxazol-4-yl)metoxy)-6-
flophenyl)etynyl)benzoat (131,5mg, 48%).

'H-NMR (CDCls, 400MHz): § 8,21 (t, 1H), 8,02-7,99 (m, 1H), 7,73-7,71 (m, 1H),
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).

Buéc 6 : Diéu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)-6-flophenyl)etynyl)benzoic axit

Hop chit nay dugce tao ra béng cach st dung quy trinh dugc md ta cho vi du 1 (Bude
6). Do d6, hop chit trung gian nay (Buéc 5) (131,5mg, 0,23mmol) dugc phan mg vo6i lithi
hyroxit (96,5mg, 2,3mmol) dé tao ra hop chét tiéu d& (79,4mg, 62%).

'H-NMR (CDCls, 400MHz): & 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).

Vi du 71.  3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metylbenzoic axit; (I-71)

Budc 1 : Didu ché metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
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yDmetoxy)phenyl)etynyl)-2-metyl-3-nitrobenzoat

Hop chit nay dugc tao ra bang cach st dung quy trinh dugc md ta cho vi du 1 (Bude
5). Do @, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,239mmol) dugc phan Ung v6i metyl 5-bromo-2-metyl-3-nitrobenzoat
(70,1mg, 0,287mmol), bis(triphenyl phosphin)paladi(Il) diclorua ((PdC12(PPhs)2, 21mg,
0,03mmol), ddng(T) iodua (5,7mg, 0,03mmol) va trietylamin (0,2ml, 1,44mmol) dé tao ra hop
chit trung gian metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metyl-3-nitrobenzoat (105,2mg, 72%).

IH-NMR (CDCls, 400MEHz): & 8,11-8,10 (d, 1H), 7,96 (d, 1H), 7,42-7,39 (m, 3H),
735-731 (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).

Buéc 2 : Didu ché metyl 3-amino-5-((2-clo-4-((5-xyclopropyl-3- (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-2-metylbenzoat

Hop chit nay dugc tao ra bang cach str dung quy trinh dugc md ta cho vi du 8 (Budc
2). Do d6, hop chét trung gian (Budce 1) (105,2mg, 0,172mmol) duge phan ing v6i thiée(IT)
clorua dihydrat (388mg, 1,72mmol) 8 tao ra hop chit trung gian metyl 3-amino-5-((2-clo-4-
((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-2-metylbenzoat
(62mg, 62%).

'H-NMR (CDCls, 400MHz): § 7,42-7,31 (m, 5H), 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).

Budce 3 : Pidu ché 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-
4-yl)metoxy)phenyl)etynyl)-2-metylbenzoic axit

Hop chat nay dugc tao ra bang céach st dung quy trinh duge mo té cho vidu 1 (Budce
6). Do do, hop chét trung gian (Budc 2) (62mg, 0,106mmol) dugc phan ing v6i lithi hydroxit
(44mg, 1,06mmol) dé tao ra hop chét tiéu dé (53mg, 88%).
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IH-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).

Vi du 72. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazel- 4-
yl)metoxy)phenyl)etynyl)-5-(3-etylureido) benzoic axit; (1-72)

Buéc 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(3-etylureido) benzoat

Hop chdt trung gian metyl 3-amino-5-((2-clo-4-((5-xyclopropyl-3-  (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat (Budc 2 cia Vi du 8) (150mg,
0,264mmol) duoc hoa tan trong dichlrometan (3ml) va etylisoxyanit (31ul, 0,396miol) dugc
thém. Phan Gmg dugc khudy ¢ nhiét o phong trong 1 ngay. Hon hgp phan ing dugc chiét
bing etyl axetat va dugc rira voi nudce. Pha hitu co két hop dugc 1am khd qua MgSOs, duge
loc, dugce ¢6 ddc va dugc tinh ché br;‘mg sdc ky cot trén silic oxit dé tao ra hop chét trung gian
metyl 3-((2-clo-4-((57xyclopropyl-3-(2,6-diclophenyl)isoxazo1-4-yl)metoxy)phenyl)etynyl)-
5-(3-etylureido) benzoat (117mg, 69%).

'H-NMR (CDCl3, 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). -

Bude 2 : DPidu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)—5-(3-etylureido) benzoic axit

Hop chét nay dugc tao ra bang cach sir dung quy trinh dwgc mo ta cho viduy 1 (Budce
6). Do d6, Hop chit trung gian (Buéc 1) (105mg, 0,165mmol) dugc phan ng véi lithi
hydroxit (58mg, 1,65mmol) @8 tao ra hop chét tidu dé (20,6mg, 20%).

'H-NMR (DMSO, 400MHz): § 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, 5H), 1,07-1,04 (q, 3H).
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Vi duy 73. 3-axetamido-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-73)

Buéc 1 : Didu ché metyl 3-axetamido-5-((2-clo-4-((5-xyclopropyl-3- (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat

Hop chit trung gian metyl 3-amino-5-((2-clo-4-((5-xyclopropyl-  3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat (Budc 2 cua Vi du 8) (100mg,
0,176mmol) dugc hoa tan trong N,N-dimetylform amit (1,7ml) va acetylclorua(26ul,
0,264mmol) va trietylamin (55ul, 0,264mmol) duogc thém. Phan g duoc khudy & nhiét do
phong trong 1 ngay. Hon hgp phén ung duge chiét bang etyl axetat va dugc rira véi nudc.
Pha hitu co két hop dugc 1am khd qua MgSOs, dugc loc, duge ¢d dic va dugc tinh ché bing
séc ky cot trén silic oxit @2 tao ra hop chét trung gian metyl 3-axetamido-5-((2-clo-4-((5-
xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat (44mg, 41%).

IH-NMR (CDCls, 400MHz): & 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),
231 (s, 3H), 2,19-2,12 (m, 1 H), 1,33-1,24 (m, 2H), 1,23-1,14 (m, 2H).

Buéc 2 Pidu ché 3-axetamido-5-((2-clo-4-((5-xyclopropyl-3-  (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)bgnzoic axit ’

‘ Hop chét trung gian (Buéc 1) dugc hoa tan trong 1,4-dioxan (1,0ml)/ nuée (0,14ml)
va lithi hydroxit (58mg, 0,716mmol) dugc thém. Phan ing dugc khuéy & nhiét d6 phong trong
18 gid. P pH clia hdn hop phan Gng duge diéu chinh 4 dén 5 vé6i dung dich 1IN cua axit
clohydric va hdn hgp phéan tng duoc chiét bang etyl axetat va dugc rira voi nude. Pha hitu co
két hop dugc 1am khé qua MgSOx, duge loc, duge cd dic de tao rahop cht tiéu d& (18,0mg,
42%).

IHL-NMR (DMSO, 400MHz): 8 13,45 (br, 1H), 10,25 (br, 1H), 8,15 (s, 1H), 8,04 (s,
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).

Vi du 74. 3-((2-clo-4-((5 -xyclopropyl-3-(2,6-diclophenyl)isoxazol- 4-

-130-



38832

yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)amino)benzoic axit; (I-74)

Buéc 1 : Diéu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)amino)benzoic axit

Hop chit nay dugce tao ra bang cach sir dung quy trinh duge mo ta cho vidy 1 (Bude
6). Do do, metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)amino)benzoat (Vi du 8) (55,1mg, 0,086mmol)
duoc phan tmg véi lithi hydroxit (36,1mg, 0,86mmol) @8 tao ra hop chit tidu dé (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, 111), 4,82 (s, 2H), 4,16 (g, 2H),
1,25(t, 3H), 1,21-1,14 (m, 5H).

Vi du  75.  3-((2-clo-4-((5-xyclopropyl-3 -(2,6-diclophenyl)isoxazol ~ -4-
yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)(metyl) amino)benzoic axit; (I-75)

Buéc 1 : Diéu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)amino)benzoat

Hop chit nay dugc tao ra bing cach st dung quy trinh dugc md ta cho vidy 10 (Budce
1). Do d6, metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol- 4-
yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)amino)benzoat (Vi du 8) (50mg, 0,078 mmol)
duoc phan ung v6i natri hydrua (5,6mg, 0,234mmol) va iodometan (6ul, 0,093mmol) dé tao
ra hgp chit trung gian metyl 3-((2-010—4-((5-xyclopropy1—3e(2,6-di.clophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)—5-((etoxycarbonyl)(metyl)amin o)benzoat (35mg, 69%).

IH-NMR (CDCls, 400MHz): § 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).

Buéc 2 Biéu ché 3-((2-c10¢4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((etoxycarbonyl)amino)benzoic axit
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Hop chit nay dugc tao ra bang cach sir dung quy trinh dugc mo ta cho vi du 1 (Bude
6). Do @9, hop chit trung gian (Budc 1) (20mg, 0,03 1mmol) dugc phan tng vdi lithi hydroxit
(12,8mg, 0,3 1mmol) dé tao ra hop chét tiéu dé (18mg, 94%).

IH-NMR (DMSO, 400MHz): 5 13,38 (br, 1H), 7,88 (¢, 1H), 7,83 (¢, 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).

Vi du 76. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol ~ -4-
yl)metoxy)phenyl)etynyl)-5 -((xyclopropoxycarbonyl)amino)benzoic axit; (I-76)

Bude 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((xyclopropoxycarbonyl)amino)benzoat

Diisopropylamin (0,3ml, 1,8mmol) dwgc thém vao dung dich ctia xyclopropanol

(0,1ml, 1,8mmol) va triphosgen (267mg, 0,9mmol) trong diclometan ma duoc 1am lanh dén
0°C va dugc khudy trong 1 gio & nhiét dd phong. 3-Amino-S-((2-clo-4-((5-xyclopropyl-3-

(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat (Budc 2 ciia Vidu 8) (100mg,
0,18mmol) va diisopropyletylamin (0,12ml, 0,54mmol) dugc thém vao hdn hop phan g va
dugc khudy trong 3 gid & nhiét do phong. Nuéc duge thém vao hén hgp phan tng va san
pham duoc chiét vao diclometan. Céc 16p hitu co két hop duoc 1am khd qua MgSOa, duge
loc, dugc 1am bay hoi trong chan khong va dugc tinh ché str dung séc ky silic oxit dé tao ra
hop chit trung gian metyl3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((xyclopropoxycarbonyl)amino)benzoat (35mg, 30%).

'H-NMR (CDCls, 400MHz): § 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).

Budc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-((xyclopropoxycarbonyl)amino)benzoic axit
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Hop chit ndy dugc tao ra bang cach sit dung quy trinh dugc mo ta cho vi dul (Budce
6). Do do, hop chét trung gian na‘xy (Bu6e 1) (30mg, 0,046mmol) duge phin tng véi lithi
hydroxit (19mg, 0,46mmol) 8 tao ra hop chit tiu dé (9mg, 31%).

IH-NMR (DMSO, 400MHz): § 9,92 (s, 1H), 8,02 (s, 1H), 7,79 (s, 1H), 7,65-7,63 (m,
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).

Vi du  77.  3-((tert-butoxycarbonyl)amino)-5-((2-clo-4-((S-xyclopropyl -3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit; (1-77)

Budc 1 : Didu ché 3-((tert-butoxycarbonyl)amino)-5-((2-clo-4-((5- xyclopropyl-3-
(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit

Hop chét nay dugc tao ra bang cach st dung quy trinh duge mo ta cho vi du 1 (Bude
6). Do d6, metyl 3-((tert-butoxycarbonyl)amino)-5-((2-clo-4-((5-xyclopropyl  -3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat (Vi du 9) (300mg, 0,449mmol)
duoc phan tmg véi lithi hydroxit (188mg, 4,49mmol) dé tao ra hop chét tiéu dé (227mg, 77%).

'H-NMR (DMSO, 400MHz): § 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).
Vi du 78. 3-((tert-butoxycarbonyl)(metyl)amino)-5-((2-clo-4-((5-xyclo propyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit; (I-78)

Budc 1 : Didu ché metyl 3-((tert-butoxycarbonyl)(metyl)amino)-5- ((2-clo-4-((5-
xyclopropy1-3—(2,6-diclopheny1)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat

Hop chét nay dugc tao ra bang cach st dung quy trinh dugc md ta cho vi du-10 (Buédce
1). Do d6, metyl 3-((tert-butoxycarbonyl)amino-5-((2-010-4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol- 4-yl)metoxy)phenyl)etynyl)benzoat (Vi du 9) (220mg, 0,329mmol)
duoc phan (g v4i natri hydrua (24mg, 0,988mmol) va iodometan (87ul, 1,31mmol) dé tao

ra hop chit trung gian metyl 3-((tert—butoxycarbonyl)(metyl)amino)-5-((2—010—4—((5-
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xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat (102mg, 45%).

IH-NMR (CDCls, 400MHz): § 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).

Buéc 2 : Diéu ché 3-((tert-butoxycarbonyl)(metyl)amino)-5-((2-clo- 4-((5-
xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit

Hop chit nay dugc tao ra bang céach st dung quy trinh duge m6 ta cho vi du 1 (Bude
6). Do d6, Hop chit trung gian (Budc 1) (100mg, 0,146mmol) duge phan tmg voi lithi
hydroxit (61,5mg, 1,46mmol) dé tao ra hop chét tiéu d& (28,3mg, 29%).

IH-NMR (DMSO, 400MHz): § 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, 5H).

Vi du  79. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-(((xyclopropylmetoxy)carbonyl)amino)benzoic axit; (I-79)

Budc 1 : Didu ché metyl 3-((2-610-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(((xyclopropylmetoxy)carbonyl)amino)benzoat

Hop chit nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 76 (Budc
1). Do 4@, 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)  isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoat (Budc 2 cia vi du 8)(100mg, 0,18mmol), diisopropylamin
(0,3ml, 1,6mmol), triphosgen (53mg, 0,18mmol), xyclopropanemetanol (0,03mi, 0,3 5mmol)
va N, N-diisopropyletyl amin (0,12ml, 0,54mmol) dé tao ra hop chét trung gian metyl 3-((2-
clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)—5 -
((xyclopropylmetoxy)amino)benzoat (38mg, 32%).

IH-NMR (CDCl, 400MHz): 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 (m, 4H), 0,62 (m, 2H), 0,34 (m, 2H).

-134-



38832

Bu6c 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(((xyclopropylmetoxy)carbonyl)amino)benzoic axit

Hop chit nay duge tao ra bang céch st dung quy trinh duge mo ta cho vi du 1 (Bude
6). Do d6, hop chét trung gian nay (Buéc 1) (30mg, 0,045mmol) dwugc phéan tng vdi lithi
hydroxit (19mg, 0,46mmol) dé tao ra hop chit tiéu dé (15mg, 52%).

IH-NMR (DMSO, 400MHz): § 9,92 (s, 1H), 7,97 (s, 1H), 7,74 (s, 1H), 7,54 (m, 3H),
7,46 (m, 2H), 6,99 (m, 1), 6,72 (dd, 1H), 4,88 (s, 2H), 3,84 (d, 2H), 1,84 (d, 2H), 1,13-1,04
(m, 4H), 0,46 (m, 2H), 0,22 (m, 2H). |

Vi du 80. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-(((2-xyclopropyletoxy)carbonyl)amino)benzoic axit; (I-80)

Buée 1 : Diu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(((2-xyclopropyletoxy)carbonyl)amino)benzoat :

Hop chét nay dugc tao ra bing cach st dung quy trinh duge md ta cho vi du 76 (Budc
1). Do do, 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoat (Buéc 2 cia Vi du 8)(150mg, 0,264mmol), 1,1’-
carbonyldiimidazol (47mg, 0,29mmol) va rugu xyclopropyletyl (43mg, 0,5mmol) dé tao ra
hop chét trung gian metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yDmetoxy) phenyl)etynyl)-5 -(((2-xyclopropyletoxy)carbonyl)amino)benzoat (30mg, 17%)).

IH-NMR (CDCl3, 400MHz): § 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 (m, 4H), 0,76 (m, 1H), 0,49 (m, 2H), 0,11 (m, ZH).

Budc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-ciclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(((2-xyclopropyletoxy)carbonyl)amino)benzoic axit

Hop chit ndy dugc tao ra bang cach sir dung quy trinh duge md ta cho vi du 1 (Bude
6). Do d6, hop chét trung gian nay (Budc 1) (30mg, 0,044mmol) dugc phan ung véi lithi
hydroxit (50mg, 1,2mmol) 8 tao ra hop chét tiéu dé (13g, 44%).
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IH-NMR (DMSO, 400MHz): 3 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).

Vi du 81. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5 -(((2-hydroxyetoxy)carbonyl)amino)benzoic axit; (I-81)

Budc 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(((2-hydroxyetoxy)carbonyl)amino)benzoat

Hop chit nay dugc tao ra bang céch sir dung quy trinh dugc md ta cho vi du 78 (Buoc
1). Do d6, metyl 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) - isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoat (Budc 2 cia Vi du 8)(70mg, 0,123mmol), 1,1~
carbonyldiimidazol (22mg, 0,136mmol) va etylen glycol (13,6ul, 0,24mmol) dé tao ra hop
chit trung gian metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)—5-(((2-hydroxyetoxy)carbonyl)amino)benzoat (20mg, 25%)).

'H-NMR (CDCls, 400MHz): § 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).

Bugec 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(((2-hydroxyetoxy)carbonyl)amino)benzoic axit

Hop chét nay dugc tao ra bang cach sir dung quy trinh dugc md ta cho vidu 1 (Bude
6). Do @6, hop chit trung gian nay (Budc 1) (20mg, 0,03mmol) dugc phan Gng véi lithi
hydroxit (50mg, 1,2mmol) dé tao ra hop chét tiéu dé (11mg, 57%).

IH-NMR (DMSO, 400MHz): 8 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, SH).
Vi dy 82. 3-(((azetidin—3-yloxy)carbonyl)amino)-5-((2-c]0-4-((5- xyclopropyl-3-(2,6-
diclophenyl)isoxazol—4-y1)metoxy)phenyl)etynyl)benzoic axit; (I-82)
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Bu6c 1 : Didu ché tert-butyl-3-(((3-((2-clo-4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl-etynyl)-5-
(metoxycarbonyl)phenyl)carbamoyl)oxy)azetidin-1-carboxylat

Hop chét nay duge tao ra bang cach st dung quy trinh duoc md ta cho vi dp 78 (Bude
1). Do d6, metyl 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoat (Budc 2 cia Vi du 8)(170mg, 0,30mmol), tert-butyl 3-
hydroxyazetidin -1-carboxylat (120mg, 0,69mmol), N,N-diisopropyletylamin (0,19ml,
1,04mmol) va triphosgen (72mg, 0,24mmol) dé tao ra hop chét trung gian tert-butyl-3-(((3-
((2-clo-4-((5- xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl-etynyl)-S-
(metoxycarbonyl)phenyl)carbamoyl)oxy)azetidin—l-carboxylat (80mg, 35%).

'H-NMR (CDCls, 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).

Buéc 2 : Didu ché 3-(((azetidin-3-yloxy)carbonyl)amino)-5-((2-clo-4- ((5-
xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit

Hop chit ndy dugc tao ra bing cach sir dung quy trinh dwgc mo ta cho vidu 1 (Budce
6). Do d6, hop chét trung gian nay (Budc 1) (30mg, 0,04mmol) dugc phéan ung vai lithi
hydroxit (19mg, 0,46mmol) d& tao ra hop chét tidu dé (12mg, 61%).

'H-NMR (DMSO, 400MHz): § 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).
Vi du 83. 3-((2-clo-4-((5-xyclopropyl-3 -(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-5-(2-oxooxazolidin-3-yl)benzoic axit; (I-83)

Budc 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(2-oxooxazolidin-3- yl)benzoat
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Hop chit trung gian metyl 3-amino-5-((2-clo-4-((5-xyclopropyl-3-  (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat (Budc 2 cia Vi du 8) (100mg,
0,176mmol) dugc hoa tan trong axetonitril (2ml) va 2-chlroroetylcloformat (27,3ul,
0,264mmol) va kali carbonat (36,5mg, 0,264mmol) dugc thém. Phan mg duogc gia nhiét &
80°Ctrong 4 gid. Hon hgp phéan tung duoc chiét bang etyl axetat va dugc rira véi nuéc. Pha
hitu co két hop dugc 1am khd qua MgSOs, duoc loc, dugc c6 dic va dugce tinh ché béng séc
ky cdt trén silic oxit d8 tao ra hop chat trung gian metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol -4-yl)metoxy)phenyl)etynyl)-5-(2-oxooxazolidin-3-yl)benzoat (73mg,
65%).

H-NMR (CDCls, 400MHz): § 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).

Budc 2 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(2-oxooxazolidin-3-yl)benzoic axit

Hop chét ndy dugc tao ra bing cich sir dung quy trinh dwgc md ta cho vi du 1 (Bude
6). Do d6, Hop chét trung gian (Budc 1) (65mg, 0,101mmol) duge phan ng véi lithi hydroxit
(43mg, 1,019mmol) dé tao ra hop chét tiéu d& (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).

Vi du 84. 5-((2-010-4-((5-xyclopropy1-3-(2,6-diclopheny1)isoxazol -4-
yl)metoxy)phenyl)etynyl)isophthalic axit; (I-84)

Buéc 1 : Didu ché dimetyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-

4-yl)metoxy)phenyl)etynyl)isophthalat

Hop chit nay dugce tao ra béng céch sir dung quy trinh dwgc md ta cho vidu 1 (Budce
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5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (196,2mg, 0,47mmol) dugc phan tng v6i dimetyl S-iodoisophthalat (150mg, 0,47mmol),
tetrakis(triphenylphosphin) paladi(0) (Pd(PPhs)s, 54,3mg, 0,05mmol), dong(T) iodua (10mg,
0,05mmol) va N,N- diisopropyletylamin (0,1ml, 0,56mmol) d8 tao ra hop chét trung gian
dimetyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)
metoxy)phenyl)etynyl)isophthalat (278mg, 97%).

IH-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).

Budc 2 : Didu ché 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)isophthalic axit

Hop chit nay dugce tao ra bang céach st dung quy trinh dugc mo ta cho vi du 1 (Bude
6). Do d6, hop chit trung gian nay (Budc 1) (278mg, 0,46mmol) duge phan ing v6i lithi
hydroxit (193mg, 4,6mmol) dé tao ra hop chét tiéu dé (66,6mg, 71,5%).

'H-NMR (MeOD, 400MHz): § 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).

Vi du 85. 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(piperazin-1-carbonyl)benzoic axit hydroclorua; (I-85)

Buse 1 : Didu ché tert-butyl  4-(3-((2-clo-4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-5 -(metoxycarbonyl)benzoyl)piperazin-1-
carboxylat

Hop chit nay dugc tao ra béng cach sir dung quy trinh dugc md ta cho vi du 1 (Budce
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (115mg,  0,27mmol) dwgc  phan  Ung véi  tert-butyl  4-(3-
(metoxycarbonyl)benzoyl)piperazin-1-carboxylat (130mg, 0,27mmol),
tetrakis(triphenylphosphin)paladi(0)(Pd(PPhs)s, 34,7mg, 0,03mmol), déng(l) iodua (5,7mg,
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0,03mmol), N, N-diisopropyletyl amin (56,4ul, 0,32mmol) dé tao ra Lop chit trung gian tert-
butyl 4-(3-((2- clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)iSoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(metoxycarbonyl)benzoyl)piperazin-l-carboxylat (88mg, 43%).

IH-NMR (CDCls, 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).

Budc 2 : Didu ché 3-(4-(tert-butoxycarbonyl)piperazin-1-carbonyl) -5-((2-clo-4-((5-
xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic axit

Hop chét nay dugc tao ra bang céch sir dung quy trinh dugc md ta cho vidu 1 (Budce
6). Do do, hop chét trung gian nay (Bude 1) (88mg, 0,12mmol) duoc phan tng véi lithi
hydroxit (48,3mg, 1,2mmol) dé tao ra 3-(4-(tert-butoxycarbonyl) piperazin-1-carbonyl)-5-
((2-c10-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl_)etynyl)benzoic
axit (61mg, 67,7%).

'H-NMR (CDCls, 400MHz): § 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).

Budc 3 : DPidu ché 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yDmetoxy)phenyl)etynyl)-5-(piperazin-1 -carbonyl)benzoic axit hydroclorua

Hop chéit nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 57 (Budc
3). Do d6, hop chét trung gian nay (Budc 2) (61mg, 0,08mmol) dugc phan tmg v6i dung dich
HC1 5~6N (48ul, 0,24mmol) dé tao ra hop chét tiéu dé (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).

Vi du 86. 3—((2-010-4-((5-xyclopropyl-3-(2,6—diclophenyl)isoxazol-4 -
yl)metoxy)phenyl)etynyl)-5-(metylsulfonamido)benzoic axit; (1-86)
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Budc 1 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(metylsulfonamido)benzoat

Hop chdt trung gian metyl 3-amino-5-((2-clo-4-((5-xyclopropyl-3-  (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat (Budc 2 coa Vi du 8) (150mg,
0,264mmol) dugc hoa tan trong diclometan (2ml) /N,N-dimetylformamit(1ml) va
metylsulfonyl clorua (22,5ul, 0,290mmol) va 1,8-Diazobixyclo[5.4.0Jundex-7-en (DBU, 40ul,
0,264mmol) dugc thém. Phan g dugc khudy & nhiét do phong trong 1 ngay. Hdn hop phan
ung duogc chiét bing etyl axetat va dugc rira vi nude. Pha hitu co két hop dugc 1am kho qua
MgSOs, duge loc, duge cd dic va dugc tinh ché bing sdc ky cdt trén silic oxit dé tao ra hop
chit trung gian metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(metylsulfonamido)benzoat (74mg, 44%).

IH-NMR (CDCls, 400MHz): § 8,01 (t, 1H), 7,79 (¢, 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.(5, 3H),
2,19 (m, 1H) 1,05-1,32 (m, 4H).

‘Buoe 2 Didu ché 3-((2-010-4_-((5-xyclopropy1-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(metylsulfonamido)benzoic axit

Hop chét nay dugce tao ra b?mg cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
6). Do d6, hop chét trung gian (Buéce 1) (20mg, 0,03 1mmol) duge phan tng vdi lithi hydroxit
(13mg, 0,3 1mmol) dé tao ra hop chét tiéu dé (16mg, 85%).

'H-NMR (DMSO, 400MHz): § 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, SH).

Vi du 87. 3-((2-clo-4-((5-xyclopropyl-3-(2-(triﬂometyl)phenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-87) ' B

Budc 1 : Didu ché 2-(triflometyl)benzoaldehyt oxim
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Hop chét nay dugc tao ra bang céch st dung quy trinh dugc md ta cho Hop chét trung
gian 1 (Buéc 1). Do d9, 2-(triflometyl)benzoaldehyt (11g, 160mmol) dugc phan g véi natri
hydroxit (6,3g, 160mmol), 2,6-diclobenzoaldehyt (25g, 140mmol) dé tao ra hop chét trung
gian 2-(triflometyl)benzo aldehyt oxim (25,9g, 96%).

IH-NMR (CDCls, 400MHz): 58,53-8,52 (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).

Buéc 2 : Didu ché N-hydroxy-2-(triflometyl)bezamidoyl clorua

Hop chét nay duoc tao ra bang cach st dung quy trinh dugc md ta cho Hop chét trung
gian 1 (Buéc 2). Do d6, hop chit trung gian (Buéc 1) (25,9g, 140mmol) duge phan Gng voi
N-clo sucxinimit (NCS, 18,4g, 140mmol) dé tao ra N-hydroxy-2-(triflo metyl)bezamidoyl
clorua (29g) va dugc sit dung ma khong can tinh ché thém.

'H-NMR (CDCls, 400MHz): 88,57 (s, 1H), 7,77-7,75 (d, 1H), 7,67-7,58 (m, 3H).

Buéce 3 : Diéu ché etyl 5-xyclopropyl-3-(2-(triflometyl)phenyl) ioxazol-4-carboxylat

Hop chét nay duoc tao ra bang cach st dung quy trinh duqc mo té cho Hop chét trung
gian 1 (Budc 3). Do do, hop chit trung gian (Budc 2) (29g, 129mmol) duge phan tng voi
etyl 3-xyclopropyl-3-oxopropanoat (25ml, 194mmol) andtrietylamin (150ml) dé tao ra hop
chét trung gian etyl 5-xyclopropyl-3-(2-(triflometyl) phenyl)ioxazol-4-carboxylat (22,37g,
56%).

'H-NMR (CDCl3, 400MHz): 6 7,80-7,7 8 (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).

Budc 4 : Didu ché (5-xyclopropyl-3-(2-(triflometyl)phenyl)isoxazol -4-yl)metanol

Hop chét nay dugc tao ra bang cach sir dung quy trinh dugc mo ta cho Hop chét trung
gian 1 (Budc 4). Do do6, hop chét trung gian (Buéc 3) (22,37g, 71,7mmol) duge phan ing voi
nhom diisobutyl hydrua IM trong THF (DIBAL-H, 144ml, 144mmol) dé tao ra hop chét trung
gian (5-xyclopropyl-3-(2-(triflometyl)phenyl )isoxazol-4-yl)metanol (12,2g, 60%).

IH-NMR (CDCls, 400MHz): & 7,81-7,79 (m, 1H), 7,65-7,57 (m, 2H), 7,47-7,45 (m,
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1H), 4,40 (s, 2H), 2,19-2,12 (m, 1H), 1,27-1,23 (m, 2H), 1,15-1,10 (m, 2H).
Budéc 5 : Didu ché 4-(bromometyl)-5-xyclopropyl-3-(2-(triflometyl) phenyl)ioxazol

Hop chit nay duoc tao ra bang cach st dung quy trinh dugc mb ta cho Hop chét trung
gian 1 (Budc 5). Do d6, hop chét trung gian (Buédc 4) (12,2g, 43,02mmol) dugc phin ing véi
triphenyl phosphit (TPP, 16,9g, 64,53mmol), tetrabromometan(21,4g, 64,53mmol) dé tao ra
hop chét trung gian 4-(bromometyl)-5- xyclopropyl-3-(2-(triflometyl)phenyl)ioxazol (13,44g,
90%).

IH-NMR (CDCls, 400MHz): §7,83-7,81 (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).

Buéc 6 : Didu ché 4-((3-clo-4-etynylphenoxy)metyl)- 5-xyclopropyl -3-(2-
(triflometyl)phenyl)ioxazol

Hop chét nay duge tao ra bang cach st dung quy trinh duge mo ta cho vi du 1 (Bude
4). Do d6, hop chit trung gian (Budc 5) (7,59g, 21,9mmol) dugc phén Gng vo6i 3-clo-4-
((trimetylsilyl)etynyl)phenol (Buéc 3 ciia Vi du 5)(4,92g, 21,9mmol), kali carbonat (4,54g,
32,9mmol) dé tao ra hop chét trung gian 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-
(2- (triflo metyl)phenyl)ioxazol (7,15g, 78%).

IH-NMR (CDCl;, 400MHz): 8 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).

Buéc 7 : Didu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2-(triflo
metyl)phenyl)ioxazol-4-yl)metoxy)phenyl)etynyl)benzoat

Hop chét nay duge tao ra bang céch st dung quy trinh dugc md ta cho vi du 1 (Budce
5). Do @6, hop chét trung gian (Budc 6) (128mg, 0,31mmol) duge phan ung v6i metyl 3-
iodobenzoat (80mg, 0,31mmol), bis(triphenylphosphin)paladi(II) diclorua (PdClx(PPhs),
22mg, 0,03mmol), ddng(l) iodua (5,8mg, 0,03mmol), trietylamin (0,052ml, 0,37mmol) dé tao
ra hop chét trung gian metyl 3-((2-clo-4-((5-xyclopropyl-3-(2-(triﬂometyl)phenyl)ioxazol-4-
yl)metoxy)phenyl)etynyl)benzoat (107mg, 63%).
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IH-NMR (CDCls, 400MHz): 5 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).

Buée 8 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2-(triflometyl) phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit

Hop chét nay dugc tao ra bang cach st dung quy trinh duge mo ta cho vidu 1 (Bude
6). Do do, Hop chét trung gian (Buéc 7) (107mg, 0,20mmol) dugc phén ung voi lithi hydroxit
(84mg, 2,0mmol) d& tao ra hgp chét ticu dé (92,5mg, 86%).

'H-NMR (DMSO, 400MHz): § 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).
Vi du 88. - 3-((2-clo-4-((5-xyclopropyl-3-(2-(triflometoxy)phenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic axit; (I-88)

Buéc 1 : Didu ché 2-(triflometoxy)benzoaldehyt oxim

Hop chit nay duoc tao ra béng céach str dung quy trinh dugc mo ta cho Hop chét trung
gian 1 (Bude 1). Do do, 2-(triflometyl)benzoaldehyt(11g, 160mmol) dugc phan Ging véi natri
hydroxit (6,3g, 160mmol), 2,6-diclobenzoaldehyt (25g, 140mmol) dé tao ra hop chét trung
gian 2-(triflometoxy)benzoaldehyt oxim (25,9g, 96%,).

'H-NMR (CDCl, 400MHz): 58,41 (s, 1H), 7,89-7,87 (dd, 1H), 7,47-7,41 (m, 1H),
7,38-7,26 (m, 2H).

Buée 2 : Didu ché N-hydroxy-2-(trriflometoxy)benzamidoyl clorua

Hop chit nay duoc tao ra bang cach st dung quy trinh dugc md ta cho Hop chét trung
gian 1 (Budc 2). Do d6, hop chét trung gian (Budc 1) (25,9g, 140mmol) dugc phan ing v6i
N-closucxinimit (NCS, 18,4g, 140mmol) d8 tao ra hop chit trung gian N-hydroxy-2-

(triflometoxy)benzamidoyl clorua (29g) va dugc s dung ma khong cAn tinh ché thém.

'H-NMR (CDCls, 400MHz): 8 8,79 (s, 1H), 7,62-7,59 (m, 1H), 7,51-7,47 (m, 1HD),
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7,40-7,33 (m, 2H).

Buéc 3 : Dibu ché etyl 5-xyclopropyl-3-(2-(triflometoxy)phenyl) isoxazol-4-

carboxylat

Hop chit nay duoc tao ra bang cach st dung quy trinh dugc md ta cho Hop chét trung
gian 1 (Budce 3). Do d6, hop chét trung gian (Budc 2) (29g, 129mmol) dugc phan ung voi
etyl 3-xyclopropyl-3-oxopropanoat (25ml, 194mmol) va trietylamin (150ml) dé tao ra hop
chat trung gian 5-xyclopropyl-3-(2-(triflometoxy) phenyl)isoxazol-4-carboxylat (22,37g,
56%).

'H-NMR (CDCls, 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).

Budc 4 : Diéu ché (5-xyclopropyl-3-(2-(triflometoxy)phenyl)isoxazol -4-yl)metanol

Hop chét nay dugc tao ra bang cach str dung quy trinh duoc md ta cho Hop chét trung
gian 1 (Budc 4). Do d6, hop chét trung gian (Budc 3) (22,37g, 71,7mmol) duge phan ing v6i
nhom diisobutyl hydrua 1M trong THF (DIBAL-H, 144ml, 144mmol) dé tao ra hop chét trung
gian (5-xyclopropyl-3-(2-(triflometoxy) phenyl)isoxazol-4-yl)metanol (12,2g, 60%).

IHI-NMR (CDCls, 400MHz): 8 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).

Budce 5 : Didu ché 4-(bromometyl)-5-xyclopropyl-3-(2-

(triflometoxy)phenyl)isoxazol

Hop chit nay dugc tao ra bing cach st dung quy trinh dugc md ta cho Hop chét trung
gian 1 (Budc 5). Do d6, hop chét trung gian (Buéc 4) (12,2g, 43,02mmol) dugc phan ing v6i
triphenyl phosphit (TPP, 16,9g, 64,5 3mmol), tetrabromometan (21,4g, 64,53mmol) dé tao ra
hop chit trung gian 4-(bromometyl)-5- xyclopropyl-3-(2-(triflometoxy)phenyl)isoxazol
(13,44g, 90%).

IHL-NMR (CDCls, 400MHz): 8 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).
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BuGc 6 : Didu ché 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl -3-(2-
(triflometoxy)phenyl)isoxazol

Hop chét nay duoc tao ra bang cach st dung quy trinh dugc md ta cho vidu 1 (Budce
4). Do d6, hop chét trung gian (Budc 5) (7,59g, 21,9mmol) dugc phan Gmg voi 3-clo-4-
((trimetylsilyl)etynyl)phenol (Budc 3 clia Vi du 5)(4,92g, 21,9mmol) va kali carbonat (4,54g,
32,9mmol) dé tao ra hop chét trung gian 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-
(2- (triflometoxy)phenyl)isoxazol (7,15g, 78%).

IH-NMR (CDCls, 400MHz): & 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).

Budce 7 : Pidu ché metyl 3-((2-clo-4-((5-xyclopropyl-3-(2-
(triﬂometoxy)phenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat

Hop chét nay dugc tao ra bang céch sir dung quy trinh dwgc md t& cho vidu 1 (Budce
5). Do d6, hop chét trung gian (Buéc 6) (128mg, 0,3 1mmol) dugc phéan Gng v6i metyl 3-
iodobenzoat (80mg, 0,31mmol), bis(triphenylphosphin)paladi(II) diclorua (PdCl2(PPhs),
22mg, 0,03mmol), ddng(T) iodua (5,8mg, 0,03mmol) va trietylamin (0,052ml, 0,37mmol) dé
tao ra  hop chit trung  gian metyl 3-((2-clo-4-((5-xyclopropyl-3-(2-
(triflometoxy)phenyl)isoxazol -4-yl)metoxy)phenyl)etynyl)benzoat (107mg, 63 %).

IH-NMR (CDCls, 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).

Bude 8 : Didu ché 3-((2-clo-4-((5-xyclopropyl-3-(2-(triflo metoxy)phenyl)isoxazol-
4-yl)metoxy)phenyl)etynyl)benzoic axit

Hop chét nay dugc tao ra béng céch st dung quy trinh dwgc mod ta cho vi du 1 (Budc
6). Do d6, Hop chit trung gian (Budc 7) (107mg, 0,20mmol) dugc phan ng v6i lithi hydroxit
(84mg, 2,0mmol) dé tao ra hop cht tiéu dé (92,5mg, 86%).

IH-NMR (DMSO, 400MHz): 3 13,6 (s, 1H), 8,02 (s, 1H), 7,97-7.95 (d, 1H) 7.78-7,76
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(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).

Vi du 89. 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-1H-indazol-6-carboxylic axit; (1-89)

Buéc 1 : Didu ché 1-(tert-butyl) 6-metyl 4-((2-clo-4-((5-xyclopropyl -3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)- 1H-indazol-1,6-dicarboxylat

Hop chit nay dugc tao ra bang cach st dung quy trinh duogc md ta cho vi du 1 (Budce
5). Do 4o, 4-((3-clo-4-etynylphenoxy)metyl)—S-xyclopropy1-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (176mg, 0,422mmol) dugc phan Gmg véi 1-(tert-butyl) 6-metyl 4-bromo-1H-indazol-
1,6-dicarboxylat (100mg, 0,281mmol), déng() iodua (5,3mg, 0,028mmol) va
bis(triphenylphosphin)paladi(Il) diclorua (PdCly(PPhs), 39,5, 0,056mmol) dé tao ra hop
chit trung gian 1-(tert-butyl)  6-metyl-4-((2-clo-4- ((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl) etynyl)-1H- -indazol-1,6-dicarboxylat (107mg,
55%).

IH-NMR (CDCls, 400MHz): 5 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).

Buéc 2 : Didu ché metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yD)metoxy)phenyl)etynyl)-1H:- -indazol-6-carboxylat

Trifloaxetic axit (0,15ml) dugc thém vao dung dich cta hep chét trung gian (Budc
1)(98mg, 0,140mmol) trong diclometan(3ml) va dugc khuéy trong 3 ngdy & rhiét do phong.
Hdn hop phan ting duge cd dic trong chan khong, duge thém etyl axetat va dugc rira véi
nuge. Cac 16p hitu co két hop dugc 1am kho qua MgSOs, dugc loc, duge lam bay hoi trong
chan khong va dugec tinh ché st dung séc ky silic oxit d8 tao ra hop chét trung gian metyl 4-
((2-clo-4- ((5-xyclopropyl-3 -(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)- 1H-
indazol-6-carboxylat (24mg, 28%).

IH-NMR (CDCls, 400MHz): 3 10,47 (s, 1H), 8,59 (s, 1H), 8,08 (d, 1H), 7,87 (s, 11D,
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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, 2E).

Buéc 3 : Didu ché 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-1 H-indazol-6-carboxylic axit

Hop chét ndy dugc tao ra bang cach sir dung quy trinh duge mo ta cho vidy 1 (Bude
6). Do d6, Hop chit trung gian (Budc 2) (24mg, 0,04mmol) dugce phan tmg vai lithi hydroxit
(17mg, 0,405mmol) dé tao ra hop chét tiéu dé (20mg, 86%).

IH-NMR (CDCls, 400MHz): 38,62 (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).

Vi du 90. 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-lH-benzo[d]imidazol—6-carboxylic axit; (I-90)

Buéc 1 : Didu ché metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1H-benzo[d] imidazol-6-carboxylat

Hop chét nay duoc tao ra bing cach sir dung quy trinh duwgc mo ta cho vi du 1 (Bude
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (10lmg, 0,24mmol) dugc phin ung voi 1-(tert-butyl) 6-metyl-4-bromo-1H-
benzo[d]imidazol-1,6-dicarboxylat(71mg, 0,20 mmol), bis(triphenylphosphin)paladi(II)
diclorua ((PdCl2(PPhs),, 7mg, 0,01lmmol), DPong(T) iodua (2mg, 0,01mmol) va trietylamin
(0,03ml, 0,24mmol) 8 tao ra hop chit trung gian metyl 4-((2-clo-4-((5-xyclopropyl-3- (2,6~
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)- 1 H-benzo[d]imidazol-6-carboxylat (57mg,
48%).

IH-NMR (CDCls, 400MHz): 8 8,19 (s, 1H), 8,02 (s, 1H), 7,69-7,32 (m, 5H), 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). |

Buéc 2 : Didu ché 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
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yl)metoxy)phenyl)etynyl)-1H-benzo[d]imidazol-6-carboxylic axit

Hop chét ny dugc tao ra bang cach sir dyng quy trinh dwge mo ta cho vidu 1 (Bude
6). Do dd, hop chit trung gian nay (Budc 1) (30mg, 0,05mmol) dwgc phén ung voi lithi
hydroxit (50mg, 1,2mmol) 2 tao ra hop chét tidu dé (15mg, 52%).

IH-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).

Vi du 91. 4-((2-clo-4-((5-xyclopropyl-3 -(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-1H-indol-6-carboxylic axit; (I-9 1)

Budc 1 : Didu ché 1-(tert-butyl) 6-metyl 4-((2-clo-4-((S-xyclopropyl -3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-1 -indol-1,6-dicarboxylat

Hop chit ndy dugc tao ra bing cach sir dung quy trinh dwgc md ta cho vidu 1 (Budce
5). Do do, 4-((3-clo-4?etynylphenoxy)niet3fl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (236mg, 0,56mmol) dugc phan ing véi 1-(tert-butyl) 6-metyl 4-bromo-1H-indol-1,6-
dicarboxylat(200mg, 0,56mmol), bis( triphenylphosphin)paladi(I) diclorua ((PdCl2(PPhs)z,
79mg, 0,11mmol), déng(I) jodua (11mg, 0,06mmol) va trietylamin (0,39ml, 2,82mmol) dé
tao ra hop chit trung gian 1-(tert-butyl) 6-metyl 4-((2-clo-4-((5- xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-1 -indol-1,6-dicarboxylat (141mg, 36%).

'H-NMR (CDCls, 400MHz): § 8,83 (s, 1H), 8,12 (d, 1H), 7,97 (d, 1H), 7,48-7,32 (m,
5H), 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).

Buéc 2 : Didu ché metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1H -indol-6-carboxylat

Hop chit nay dugc tao ra bing céach stt dung quy trinh duge mo ta cho vi du 89 (Budc
2). Do @6, hop chét trung gian (Buéc 1) (141mg, 0,2mmol) dugc phan g véi trifloaxetic
axit (0,28ml, 3,8mmol) @8 tao ra hop chét trung gian metyl 4-((2-clo-4-((5-xyclopropyl-3-
(2,6-diclophenyl)isoxazol-4-yl) metoxy)phenyl)etynyl)-1H-indol-6-carboxylat (49mg, 41%).
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IH-NMR (CDCls, 400MHz): 38,52 (s, 1H), 8,14 (t, 1H), 8,03 (d, 1H), 7,52-7,32 (m,
5H), 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).

Buéc 3 : Didu ché 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-1H-indol-6-carboxylic axit

Hop chét nay dugc tao ra béang cach sir dung quy trinh dugc mo ta cho vi du 1 (Bude
6). Do d6, Hop chét trung gian (Budc 2) (49mg, 0,08mmol) duge phén g v6i lithi hydroxit
(33mg, 0,8mmol) d& tao ra hop chét tiéu d& (45mg, 98%).

IH-NMR (DMSO, 400MHz): § 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 (3, 1H), 4,99 (s, 2H), 2,48
(m, 1H), 1,24-1,21 (m, 2H), 1,17-1,12 (m, 2H).

Vi du = 92. 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-1-(2-(dimetylamino)etyl)- 1A -indol-6-carboxylic axit; (I-92)

Buéc 1 : Didu ché metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(2-(dimetylamino)etyl)- 1A -indol-6-carboxylat

Hop chét nay dugc tao ra béng céach st dung quy trinh dwgc md ta cho vi du 1 (Budce
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (41,87mg, 0,10mmol) duoc phan ing voi 1-(tert-butyl) 6-metyl 4-bromo-1H-indol-1,6-
dicarboxylat (32,52mg, 0,10mmol), bis(triphenylphosphin)paladi(II) diclorua (PdCl2(PPhs)y,
7,7mg, 0,01 1mmol), Pdng(I) iodua (2mg, 0,011mmol) va trietylamin (42ul, 0,30mmol) dé
tao ra hgp chét trung gian metyl 4-((2- clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1H-indol-1 ,6-dicarboxylat (67mg, 68%).

I-NMR (CDCl;, 400MHz): & 8,12 (s, 1H), 8,03 (d, 1H), 7,50-7,34 (m, 5H), 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-
271 (¢, 2H), 2,31 (s, 6H), 2,20-2,17 (m, 1H), 1,34-1,30 (m, 2H), 1,22-1,19 (m, 2H).

‘Buée 2 : Pidu ché 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
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yl)metoxy)phenyl)etynyl)-1-(2-(dimetylamino)etyl)- 1H-indol-6-carboxylic axit

Hop chét nay dugce tao ra bang cach sir dung quy trinh duge mo ta cho vidu 1 (Bu(’yc
6). Do d6, hop chét trung gian (Budc 1) (46mg, 0,069mmol) duge phan mg véi lithi hydroxit
(29mg, 0,694mmol) dé tao ra hop chét tiéu dé (0,014g, 31%).

IH-NMR (DMSO, 400MHz): § 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).

Vi du 93,  4-((2-clo-4-((5-xyclopropyl-3 -(2,6-diclophenyl)isoxazol ~ -4-
yDmetoxy)phenyl)etynyl)-1-(3 -(isopropylamino)propyl)-1H-indol-6-carboxylic axit; (I-93)

Budc 1 : Didu ché metyl 1-(3-((tert-butoxycarbonyl)(isopropyl)amino) propyl)-4-((2-
clo-4-((5-xyclopropyl-3 -(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)— 1H-indol-6-

carboxylat

Hop chit nay dugc tao ra béng cach sir dung quy trinh dwgc md ta cho vidu 1 (Bude
5). Do 4o, 4-((3-010-4-etynylphenoxy)metyl)-S-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (200mg, 0,52mmol) dugc phan tmg v6éi metyl 4-bromo-1-(3-((tert-
butoxycarbonyl)(isopropyl)amino)propyl)-1H-indol—6- carboxylat (235mg, 0,52mmol),
bis(triphenylphosphin)paladi(Il) diclorua (PACly(PPhs), 42mg, 0,0,6mmol), Pong(I) iodua
(11,4mg, 0,06mmol) va 1,8-Diazabixyclo[5.4.0Jundex-7-en (DBU, 0,4ml, 2,6mmol) dé tao
ra hop chét trung gian metyl 1-(3-((tert-butoxycarbonyl)(isopropyl)amino) propyl)-4-((2-clo-
4-((5-xyclopropyl-3—(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-1H-indol-6-
carboxylat(165mg, 38%). |

IL-NMR (CDCls, 400MHz): 5 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 (g, 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).

Bu'éc 2 : Didu ché metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclbphenyl)isoxazol—4-
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yl)metoxy)phenyl)etynyl)-1-(3 -(isopropylamino)propyl)-1H-indol-6-carboxylat

Hop chét nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 89 (Bude
2). Do d6, hop chét trung gian ndy (Buéc 1) (165mg, 0,20mmol) dugce phan Gng véi
trifloaxetic axit (0,2ml, 2,0mmol) @ tao ra hop chét trung gian metyl 4-((2-clo-4-((5-
xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl) metoxy)phenyl)etynyl)-1-(3-
(isopropylamino)propyl)-1H-indol-6-carboxylat (85,7mg, 62%). ‘

IH-NMR (CDCls, 400MHz): § 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, 1), 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).

Bugc 3 : Didu ché 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(3 -(isopropylamino)propyl)-1H-indol-6-carboxylic axit

Hop chit nay dugce tao ra bang cach st dung quy trinh dugc md ta cho vi du 1 (Buéc
6). Do dd, hop chét trung gian nay(Budc 2) (85,7mg, 0,12mmol)duoc phan ung véi lithi
hydroxit (50mg, 1,2mmol) dé tao ra hop chét tiéu dé (32mg, 39%).

IH-NMR (DMSO, 400MHz): § 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).

Vi du 94. 4-((2-c10-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol -4-
yDmetoxy)phenyl)etynyl)-1 -(pyridin-4-ylmetyl)-1H-indol-6-carboxylic axit; (I-94)

Bude 1 : Didu ché metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)-1 -(pyridin-4-ylmetyl)-1H-indol-6-carboxylat

Hop chét ndy dugc tao ra b%lhg c4ch st dung quy trinh dugc md ta cho vi du 1 (Bude
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,239mmol) dugc phin ung Vi metyl 4-bromo-1-(pyridin-4-ylmetyl)-14-
indol-6-carboxylat (82,5mg, 0,287 mmol), bis(triphenylphosphin)paladi(Il) diclorua (21mg,
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0,03mmol), Pdng(I) iodua (5,7mg, 0,03mmol) va trietylamin (0,2ml, 1,44mmol) dé tao ra
hop chit trung gian metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(pyridin-4-ylmetyl)- 1 H-indol-6-carboxylat (78mg, 48%).

'H-NMR (CDCls, 400MHz): § 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 (m, 4H), 6,74-6,71 (m, 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).

Budc 2 : Didu ché 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(pyridin-4-ylmetyl)-1H- -indol-6-carboxylic axit

Hop chét nay duoc tao ra bang cach sir dung quy trinh dugc md ta cho vidu 1 (Budce
6). Do d6, hop chit trung gian (Budc 1) (78mg, 0,1 14mmol)2Hithi hydroxit (47,8mg,
1,14mmol) dé tao ra hop chét tiéu d& (72,4mg, 95%).

IH-NMR (DMSO, 400MHz): § 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).

Vi du 95. 4-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-1-(2-morpholinoety1)-1H-indol-6-carboxy1ic axit hydroclorua; (I-
95)

Buée 1 : Didu ché metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-

yl)metoxy)phenyl)etynyl)-1 -(2-morpholin—etyl)-1H-indol-6-carboxylat

Hop chét nay dugc tao ra bang cach st dung quy trinh dugc md ta cho vidu 1 (Budce
5). Do 49, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,239mmol) dugc phan Ung v6i metyl 4-bromo-1-(2-morpholinoetyl)-1H-
indol-6-carboxylat(105mg, 0,287mmol), bis(triphenylphosphin)paladi(Il) diclorua (21mg,
0,03mmol), Pong(I) iodua (5,7mg, 0,03mmol) va trietylamin (0,2ml, 1,44mmol) dé tao ra
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 hop chit trung gian metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(2-morpholin-etyl)- 1 H-indol-6-carboxylat (87,6mg, 52%).

IH-NMR (CDCls, 400MHz): § 8,12 (s, 1H), 8,01 (s, 1H), 7,48-7,31 (m, 5H), 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).

Buéc 2 : Piéu ché 4-((2-clo-4-((5-xyclopropy1—3-(2,6-diclopheny1) isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(2-morpholinoetyl)- 1 H-indol-6-carboxylic axit hydroclorua

Hop chét nay dugc tao ra bing cach sir dung quy trinh dugc md ta cho vidu 1 (Bude
6). Do do, hop chét trung gian (Buéc 1) (87,6mg, 0,124mmol) dugc phan ng vai lithi
hydroxit (52mg, 1,24mmol) dé tao ra hop chét tiéu dé (72,8mg, 85%).

IL-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).

Vi du 96. 4-((2-clo-4-((5-xyclopropyl-3 -(2,6-diclophenyl)isoxazol -4-
yDmetoxy)phenyl)etynyl)-1 -(2,2-dimetoxyetyl)-1H-indol-6-carboxylic axit; (1-96)

Buéc | : Didu ché metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(2,2-dimetoxyetyl)-1H-indol—6-carboxylat

Hop chét nay duoc tao ra bang cach st dung quy trinh dugc md ta cho vidu 1 (Buéc
5). Do do, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6- diclo phenyl)isoxazol
(Vi du 5) (200mg, 0,52mmol) dugc phan tng v&i metyl 4-bromo-1-(2,2-dimetoxyetyl)-1H-
indol-6-carboxylat  (178mg, 0,52mmol), bis(triphenylphosphin)paladi(Il)  diclorua
(PdCL,(PPh3), 42mg, 0,0,6mmol), ddéng(l) iodua (11,4mg, 0,06mmol)va 1,8-
Diazabixyclo[5.4.0]undex-7-en (DBU, 0,4ml, 2,6mmol) dé tao ra hop chét trung gian metyl
4-((2-(;10-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazole4-yl)metoxy)phenyl)etynyl)-1-
(2,2-dimetoxyetyl)-1H-indol-6-carboxylat (205mg, 58%).
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IH-NMR (CDCls, 400MHz): 88,13 (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).

Buéec 2 : Didu ché 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(2,2-dimetoxyetyl)- 1H-indol-6-carboxylic axit

Hop chét nay duoc tao ra bing cach st dung quy trinh duge mo ta cho vi du 1 (Budce
6). Do @6, hop chét trung gian nay (Budc 1) (205mg, 0,30mmol) dugc phan ung v6i lithi
hydroxit (126mg, 3,0mmol) dé tao ra hop chit tiéu dé (115mg, 58%).

| IH-NMR (DMSO 400MHz): 5 8,19 (s, 1H), 7,8C (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).

Vi du 97. 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-1-(2-hydroxyetyl)-1 -indol-6-carboxylic axit; (I-97)

Bude 1 : Didu ché metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(2-hydroxyetyl)-14 -indol-6-carboxylat

Hop chit ndy dugc tao ra bang céach st dung quy trinh dugc md ta cho vidu 1 (Budce
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,239mmol) dugc phan ung v6i metyl 4-bromo-1-(2-((tert-
butyldimetylsilyl)oxy)etyl)- 1 H-indol-6- carboxylat = (118mg, 0,287mmol),
bis(triphenylphosphin)paladi(Il) diclorua (21mg, 0,03 mmol), Pdng(I) iodua (5,7mg,
0,03mmol) va trietylamin (0,2ml, 1,44mmol) 2 tao ra hop chét trung gian metyl 4-((2-clo-4-
((5-xyclopropyl-3- (2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)- 1-(2-
hydroxyetyl)-1H-indol-6-carboxylat (48,6mg, 32%).

IH-NMR (CDCls, 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 (4,
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).
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Budc 2 : DPidu ché 4-((2-clo-4-((5-xyclopropyl-3-(2,6-ciclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-1-(2-hydroxyetyl)-1 H- -indol-6-carboxylic axit

Hop chét nay duoc tao ra bang céch sir dyng quy trinh duge mo ta cho vi dy 1 (Bude
6). Do do, hop chét trung gian (Budc 1) (48,6mg, 0,076mmol) dugc phan img v6i lithi
hydroxit (32mg, 0,76mmol) dé tao ra hop chét tiéu dé (41,5mg, 88%).

IHI-NMR (CDCls, 400MHz): 5 8,18 (s, 1H), 8,08 (d, 1H), 7,49-7,40 (m, 4H), 7,36-
732 (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, 25).

Vi du 98. 4-((2-clo-4-((5-xyclopropyl-3 -(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)- 1-(2-hydroxy-2-metylpropyl)-1 H-indol-6- carboxylic axit; (I-98)

Buée 1 : Diéu ché metyl 4-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-1 -(2-hydroxy-2-metylpropyl)-1H-indol-6-carboxylat

Hop chit nay dugc tao ra béng cach sir dung quy trinh dwgc md ta cho vidu 1 (Budce
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,239mmel) dugc phan Ung v6i metyl 4-bromo-1-(2-((tert-
butyldimetylsilyl)oxy)-2-metylpropyl)-1H- indol-6-carboxylat  (126mg, 0,287mmol),
bis(triphenylphosphin)paladi(Il) diclorua (21mg, 0,03mmol), Pong(I) iodua (5,7mg,
0,03mmol) va trietylamin (0,2ml, 1,44mmol) dé tao ra hop chét trung gian metyl 4-((2-clo-4-
( (5-xyclopropy1-3—(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-1-(2-
hydroxyetyl)-1H-indol-6-carboxylat (44,4mg, 28%).

IH-NMR (DMSO, 400MHz): 8 8,27 (s, 1H), 7,77 (d, 1H), 7,66-7,8 (i, 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). |

Buéc 2 : Didu ché 4-((2-010-4-((5-xyclopropy1—3-(2,6-diclopheny1) isoxazol-4-
yl)metoxy)pheriyl)etynyl)- 1-(2-hydroxy-2-metylpropyl)-1H- -indol-6-carboxylic axit

- Hop chétrnay duoc tao ra bing cach st dung quy trinh duge md ta cho vi du 1 (Bude
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6). Do d6, hop chét trung gian (Budc 1) (44,4mg, 0,066mmol) dwoc phan ung v6i lithi
hydroxit (27mg, 0,66mmol) dé tao ra hop chét tiéu dé (39mg, 91%).

IH-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, 1HD),
4,19 (s, 2H), 1,23-1,14 (m, 4H), 1,09 (s, 6H).

Vi du 99. 6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol -4-
yl)metoxy)phenyl)etynyl)-1H-indazol-4-carboxylic axit; (1-99)

Budc 1 : Pidu ché 1-(tert-butyl) 4-metyl 6-((2-clo-4-((5-xyclopropyl -3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-1H- -indazol-1,4-dicarboxylat

Hop chit nay dugc tao ra bang céach sir dung quy trinh dwgc mo ta cho vi du 1 (Bude
5). Do 4o, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropy1-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (118mg, 0,28mmol) dugc phan ing voi 1-(tert-butyl) 4-metyl 6-bromo-1H-indazol-1,4-
dicarboxylat (100mg, 0,28mmol), bis(triphenylphosphin)paladi(II) diclorua ((PdCla(PPhs),
20mg, 0,028mmol), Déng(I) iodua (2,6mg, 0,014mmol) va trietylamin (0,08ml, 0,56mmol)
d8 tao ra hop chit trung gian 1-(tert-butyl) 4-metyl 6-((2-clo-4- ((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)- 1 H-indazol-1,4-dicarboxylat (74mg, 3 8%).

'H-NMR (CDCls, 400MHz): § 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).

Budce 2 : Didu ché metyl 6-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)- 1 H-indazol-4-carboxylat

Hop chét nay dugc tao ra béng cach st dung quy trinh dugc mo ta cho vi du 89 (Budce
2). Do do, hop chét trung gian (Buée 1) (74mg, 0,1 1mmol) dugc phan Gng v6i trifloaxetic
axit (0,2ml, 2,7mmol) 8 tao ra hop chét trung gian metyl 6-((2-clo-4-((5 -xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl) metoxy)phenyl)etynyl)-1H-indazol-4-carboxylat (36mg, 55%).

IH-NMR (CDCls, 400MHz): & 8,62 (s, 1H), 8,11 (s, 1H), 7,90 (s, 1H), 7,50-7.34 (m,
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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).

Bu6c 3 : Didu ché 6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isbxazol—4-
yl)metoxy)phenyl)etynyl)-1H-indazol-4-carboxylic axit

Hop chit ndy dugc tao ra bang cach st dung quy trinh duge mo ta cho vi du 1 (Budce
6). Do d6, hop chét trung gian (Budc 1) (36mg, 0,06mmol) dugc phan tng véi lithi hydroxit
(25mg, 0,6mmol) 8 tao ra hop chét tidu dé (35mg, 100%).

IH-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).

Vi du 100. 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2,3-dihydrobenzofuran-7 -carboxylic axit; (I-100)

Buéc 1 : Didu ché metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2,3-dihydrobenzoﬁ1ran-7-carboxylat

Hop chit nay dugc tao ra bing cach sir dung quy trinh dwgc mo ta cho viduy 1 (Budce
5). Do d6 4-((3-clo-4-etynylphenoxy)metyl)-S-xyclopropy1-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,23mmol) dugc phan tng véi metyl 3-bromo-2,3-dihydrobenzofuran-7-
carboxylat (61mg, 0,23mmol), bis(triphenyl phosphin)paladi(Il)diclorua (PdCl2(PPhs)2, 8mg,
0,01mmol), Déng(I) iodua (2,2,mg, 0,0lmmol) va trietylamin (0,1ml, 0,71mmol) dé tao ra
hop chét trung gian metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etyl)-Z,3-dihydrobenzofuran—7-carboxylat (50mg, 37%).

'H-NMR (CDCls, 400MHz): § 7,93 (s, 1H), 7,76-7,71 (m, 1H), 7,52-7,50 (m, 1H),
7,44-7,33 (m, 5H), 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).

Budc 2 : Ditu ché 5-((2-clo-4-((5-xyclopropyl-3,(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2,3-dihydrobenzofuran—7 -carboxylic axit
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_ Hop chit nay dugc tao ra bang céch st dung quy trinh dugc md ta cho vi du 1 (Bude
6). Do d6, hop chét trung gian nay (Budc 1) (50mg, 0,08mmol) dugc phan tng voi lithi
hydroxit (35mg, 0,84mmol) 8 tao ra hop chét tidu dé (27mg, 56%).

IH-NMR (DMSO, 400MHz): § 7,95 (s, 1H), 7,70-7,48 (m, 5H), 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).

Vi du 101. 6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-1H-indol-4-carboxylic axit; (I-101) |

Budc 1 : Piu ché 1-(tert-butyl) 4-metyl 6-((2-clo-4-((5-xyclopropyl -3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)- 1H-indol-1,4-dicarboxylat

Hop chit nay dugc tao ra bang céach st dung quy trinh dugc md ta cho vidu 1 (Budce
5). Do 4o, 4-((3-clo-4-etyhylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (354mg, 0,846mmol) dugc phan tng voi 1-(tert-butyl) 4-metyl 6-bromo-1H-indol-1,4-
dicarboxylat(100mg, 0,282mmol) dugc phan tng voi dbng(I) iodua (5,3mg, 0,028mmol),
bis(triphenylphosphin)paladi(Il) diclorua (PdCla(PPhs), 40mg, 0,056mmol) va trietylamin
(0,2ml, 1,411mmol) dé tao ra hop chét trung gian 1-(tert-butyl) 4-metyl 6-((2-clo-4-((5-
xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)— 1H-indol-1,4-
dicarboxylat (74mg, 38%).

'H-NMR (CDCls, 400MHz): & 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).

Budce 2 : Di_?:u ché metyl 6-((2-clo-4-((5-xyclopropyl-3-(2,6- _diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)- 1 H-indol-4-carboxylat

Hop chét nay dugc tao ra b%l_ng cach st dung quy trinh duge md ta cho vi du 89 (Budce
2). Do d6, hop chit trung gian (Budc 1)(74mg, 0,108mmol) dugc phan Gng véi trifloaxetic
axit (0,2ml) dé tao ra hop chit trung gian metyl 6-((2-clo-4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-1H—indol-4-carboxy1at (29mg, 45%).
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IH-NMR (CDCls, 400MHz): 3 9,56 (s, 1H), 8,07 (4, 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).

Budc 3 : Didu ché 6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-1H-indol-4-carboxylic axit

Hop chit nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Budce
6). Do d6, hop chét trung gian (Budc 2) (29mg, 0,049mmol) dugc phan ng véi lithi hydroxit
(20mg, 0,489mmol) dé tao ra hop chat tidu d& (19mg, 67%).

IFI-NMR (CDCls, 400MHz): 3 8,45 (s, 1H), 8,19 (d, 1H), 7,82 (s, 1H), 7,46-7,42 (m,
AH), 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).

Vi du - 102. 5-((2-c10-4-((5-xyclopropy1-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)benzo[d]oxazol-7 -carboxylic axit; (I-102)

Buoc 1: Didu ché metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yDmetoxy)phenyl)etynyl)benzo[d] oxazol-7-carboxylat -

Hop chét nay dugc tao ra béng céch sir dung quy trinh dwgc md ta cho vidu 1 (Bude
5). Do 4o, 4-((3-clo-4-etynylphenoxy)metyl)—5-xyclopropyl-3-(2,6-dic10 phenyl)isoxazol (Vi
du 5) (127,2mg, 0,30mmol) dugc phan tng v6i metyl 5-bromobenzo[d]oxazol-7-carboxylat
(77,8mg, 0,30mmol), tetrakis(triphenyl phosphin)paladi(0)(Pd(PPhs)4, 34,7mg, 0,03mmol),
ddng(I) iodua (5,7mg, 0,03mmol) va N, N-diisopropyletylamin (63ul, 0,36mmol) dé taorahop
chit trung gian metyl 5-((2-clo-4-((5 -xyclopropyl-3-(2,6-  diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzo[d]oxazol-7-carboxy1at (31mg, 17%).

IH-NMR (CDCls, 400MHz): § 8,24-8,22 (m, 2H), 8,14 (d, 1H), 7,74-7.40 (m, 2H),
7.36-731(m, 2H), 6,89 (d, 1H), 6,70 (dd, 1H), 4,83 (s, 2H), 4,04 (s, 3H), 2,18-2,14 (m, 1H),
1,33-1,26 (m, 2H), 1,24-1,15(m, 2H).

Buéc 2 : Didu ché 5-((2-clo-4-((5-xyclopropy1-3-(2,6-diclophenyl) isoxazol-4-
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yl)metoxy)phenyl)etynyl)benzo[d]oxazol-7-carboxy1ic axit

Hop chit nay dugc tao ra bing cach sir dung quy trinh dwgc mo ta cho vi du 1 (Budc
6). Do do, hop chit trung gian nay (Buéc 1) (31mg, 0,05mmol) dugc phan ung véi lithi
hydroxit (22mg, 0,52mmol) d& tao ra hop chét tiéu dé (20mg, 69%).

TH-NMR (MeODs, 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).

Vi du 103. 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metylbenzo[d] oxazol-7-carboxylic axit; (I-103)

Budc 1 : Didu ché metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metylbenzo[d]oxazol-7-carboxy1at

Hop chit nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
5). Do d¢, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropy1-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (100mg, 0,24mmol) dugc phan Umg voi metyl 5-bromo-2-metylbenzo[d]oxazol-7-
carboxylat (64mg, 0,24mmol), tetrakis (triphenylphosphin)paladi(0)(Pd(PPhs)s, 23mg,
0,02mmol), ddng(1) iodua (3,8mg, 0,02mmol) va N, N-diisopropyletylamin (50ul, 0,28mmol)
dé tao ra hop chét trung gian metyl 5-((2-clo-4-((5 -xyclopropyl-3- (2.6-diclophenyl)isoxazol-
4-yl)metoxy)phenyl)etynyl)-2-metylbenzo[d] oxazol-7-carboxylat (44,2mg, 30%).

'H-NMR (CDCls, 400MHz): § 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 (m, 1H),
1,33-1,26 (in, 2H), 1,24-1,15(m, 2H).

Buéc 2 : Dibu ché 5-((2-c10-4-((5-xyclopropy1-3-(2,6—diclopheny1) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metylbenzo[d]oxazol-7 -carboxylic axit

Hop chét nay dugc tao ra bing cach sir dung quy trinh dugc md t& cho vi du 1 (Budce
6). Do d6, hop chét trung gian nay (Buéc 1) (44mg, 0,073mmol) dugc phan tng v6i lithi
hydroxit (30,4mg, 0,73mmol) dé tao ra hop chit tiéu d& (30mg, 69%).

-161-



38832

IH-NMR (MeODy, 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).

Vi du 104. 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-etylbenzo[d]oxazol-7 -carboxylic axit; (I-104)

Buéc 1 : Didu ché metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-etylbenzo[d]oxazol-7 -carboxylat

Hop chét nay dugc tao ra bang cach st dung quy trinh duge mo ta cho vidu 1 (Bude
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (143,7mg, 0,34mmol) dugc phan Ung voi metyl 5-bromo-2-etylbenzo[d]oxazol-7-
carboxylat (97,5mg, 0,34mmol), tetrakis (triphenylphosphin)paladi(0)(Pd(PPhs)4, 34,7mg,
0,03mmol), déng (I) iodua (5,7mg, 0,03mmol) va N, N-diisopropyletylamin (71ul, 0,41mmol)
dé tao ra hop chit trung gian metyl 5-((2-clo-4-((5-xyclopropyl-3- (2,6-diclophenyl)isoxazol-
4-yl)metoxy)phenyl)etynyl)-2-etylbenzo[d]oxazol-7-carboxy1at (45,9mg, 22%).

'H-NMR (CDCls, 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).

Buge 2 : Pidu ché 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-etylbenzo[d]oxazol-7-carboxylic axit

Hop chét nay dugce tao ra béng céach st dung quy trinh dugc md ta cho vidu 1 (Buée
6). Do @6, hop chit trung gian nay (Budc 1) (45mg, 0,07mmol) dugc phan ung véi lithi
hydroxit (30,4mg, 0,72mmol) dé tao ra hop chit tiéu dé (24mg, 56,3%).

'H-NMR (MeOD4, 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 (g, 2H), 2,40-2,36(m, 1H), 1,48 (t, 3H), 1,26-
1,23 (m, 4H).

Vi du 105. 5-((2-clo-4-((5 -xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-

-162-



38832

yl)metoxy)phenyl)etynyl)-2-propylbenzo[d]oxazol-7-carboxylic axit; (I-105)

Buée 1 : Didu ché metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-propylbenzo[ d]oxazol-7-carboxylat

Hop chét nay dugc tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (130mg, 0,31mmol) dugc phan tng véi metyl 5-bromo-2-propylbenzo[d]oxazol-7-
carboxylat (92,2mg, 0,31mmol), tetrakis (triphenylphosphin)paladi(0)(Pd(PPhs)s, 34,7mg,
0,03mmol), ddng(I) iodua (5,7mg, 0,03mmol) va N, N-diisopropyletylamin (64,8ul, 0,37mmol)
dé tao ra hop chét trung gian metyl 5-((2-clo-4-((5-xyclopropyl-3- (2,6-diclophenyl)isoxazol-
4-yl)metoxy)phenyl)etynyl)-2-propylbenzo[d]oxazol-7 -carboxylat (88,4mg, 45%).

'H-NMR (CDCls, 400MHz): § 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).

Budc 2 : Didu ché 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-propylbenzo[d]oxazol-7 -carboxylic axit

Hop chit ndy dugce tao ra bang cach sir dung quy trinh dwgc md ta cho vidy 1 (Budce
6). Do d96, hop chit trung gian nay (Budc 1) (88mg, 0,14mmol) dugc phan ung voi lithi
hydroxit (38mg, 1,4mmol) dé tao ra hop chat tiéu dé (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).

Vi du 106. 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-isopropylbenzo[d] oxazol-7-carboxylic axit; (I-106)

Buéc 1 : Didu ché metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6- 'diclophenyl)isoxazol-4-

yl)metoXy)phenyl)etynyl)-Z-isopropylbenzo[d]oxazol-7-carboxy1at

Hop chét nay duoc tao ra bang cach st dung quy trinh dwge mo ta cho vidu 1 (Budce
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5). Do d6, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (326mg, 0,78mmol) dugc phan g v6i metyl 5-bromo-2-isopropylbenzo[d]oxazol-7-
carboxylat (232mg, 0,78mmol), tetrakis(triphenylphosphin)paladi(0)(Pd(PPhs)s, 92,4mg,
0,08mmol), Pdng() iodua (15,2mg, 0,08mmol) va N,N-diisopropyletylamin(0,16ml,
0,94mmol) dé tao ra hop chit trung gian metyl 5-((2-clo-4-((5- xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl) etynyl)-2-isopropylbenzo[d]oxazol-7-carboxylat
(210mg, 64%).

IH-NMR (CDCl;, 400MHz): § 7,44-7,39 (m, 4H), 7,36-7,31 (m, 2H), 6,88 (s, 1),
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).

Budc 2 : Didu ché 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-isopr0pylbenzo[d]oxazolf7- carboxylic axit

Hop chit nay dugc tao ra bang cach st dung quy trinh dwgc mo ta cho vidu 1 (Bude
6). Do d6, hop chét trung gian nay (Buéc 1) (86mg, 0,14mmol) dugc phan ung voi lithi
hydroxit (56,7mg, 1,4mmol) d& tao ra hop chét tiéu dé (74mg, 85%).

'H-NMR (MeODy4, 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).

Vi du 107. 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)—2-(hydroxymety1)benzo[d] oxazol-7-carboxylic axit; (I-107)

Buée 1 : Didu ché metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-(metoxymetyl)benzo [d]oxazol-7-carboxylat

Hop chit ndy dugc tao ra bang cach st dung quy trinh dugc md ta cho vidy 1 (Budce
5). do do, 4-((3-clo-4-etynylphenoxy)metyl)-5-xyclopropy1-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (224mg, 0,53mmol) dugc phan  Ung véi - metyl  S-bromo-2-
(metoxymetyl)benzo[d]oxazol-7-carboxylat(145,9mg, 0,49mmol),
bis(triphenylphosphin)paladi(IT)diclorua (PdCl(PPh3)2, 17,2mg, 0,025mmol), Dong(I) iodua
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(4,8mg, 0,025mmol) va trietylamin(82,2ul, 0,59mmol) dé tao ra hop chét trung gian metyl 5-
((2-clo-4-((5- xyclopropyl-3-(2,6-diclopheny1)isoxazol-4-yl)metoxy)phenyl)etynyl)-2-
(metoxymetyl)benzo[d]oxazol-7-carboxylat(108mg, 35%).

IH-NMR (CDCls, 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).

Budc 2 : Didu ché 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2—(hydroxymetyl)benzo[d]oxazol-7 -carboxylic axit

Hop chét nay duoc tao ra bang cach sit dung quy trinh dugc mo ta cho vidu 1 (Bude
6). Do do, hop chit trung gian nay (Budc 1) (50mg, 0,08mmol) dugc phan Gng voi lithi
hydroxit (32,9mg, 0,8mmol) dé tao ra hop chét tiéu dé (35mg, 72%).

- IH-NMR (DMSO, 400MHz): § 13,17 (br, 1H), 7,65-7,62 (m, 2H), 7,57-1,53 (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).
Vi du 108. 7-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)quinoxalin-5-carboxylic axit; (I-108)

Budc lb : Didu ché metyl 7-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)quinoxalin-5- carboxylat

Hop chit ndy dugc tao ra bang cach st dung quy trinh dugc md ta cho vidu 1 (Bude
5). Do dé, 4-((3-clo-4-etyny1phenoxy)metyl)-5-xyclopropy1-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (200mg, 0,52mmol) dugc phan tmg v6i metyl 7-bromoquinoxalin-5-carboxylat (138mg,
0,52mmol), bis(triphenylphosphin) paladi(Il) diclorua (PdCly(PPhs), 42mg, 0,0,6mmol),
déng(l) jodua (11,4mg, 0,06mmol) va 1,8-Diazabixyclo[5.4.0]undex-7-en (DBU, 0,4ml,
2,6mmol) dé tao ra hop chdt trung gian metyl 7-((2-clo-4-((5-xyclopropyl-3- (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)quinoxalin—S-carboxylat (223mg, 71%).

IH-NMR (CDCls, 400MHz): § 8,95 (s, 1H), 8,91 (s, 1H), 8,38 (s, 1H), 8,24 (s, 11D,
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7.48-723 (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).

Bude 2 : Didu ché 7-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)quinoxalin-5-carboxylic axit

Hop chét nay dugc tao ra bing cach sir dung quy trinh dwgc mo ta cho vi du 1 (Bude
6). Do @6, hop chit trung gian nay (Buéc 1) (223mg, 0,37mmol) dugc phan ung voéi lithi
hydroxit (155mg, 3,7mmol) 2 tao ra hop chét tidu dé (46mg, 21%).

IH{-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).

Vi du 109. 7-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2,3'-dimetquuinoxalin—S-carboxylic axit; (I-109)

Budc 1 : Didu ché metyl 7-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2,3-dimetquuinoxalin-S-carboxylat

Hop chét néy duoc tao ra bang cach sit dung quy trinh dwge mod ta cho vi du 1 (Budce
5). Do do, 4-((3-clo-4-etyny1phenoxy)metyl)-5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (200mg, 0,52mmol) duoc phan Gng vdi metyl 7-bromo-2,3-dimetylquinoxalin-5-
carboxylat(153mg, 0,52mmol), bis( triphenylphosphin)paladi(Il) diclorua (PdCI(PPhs),
42mg, 0,0,6mmol), ddng(I) iodua (11,4mg, 0,06mmol) va 1,8-Diazabixyclo[5.4.0]Jundex-7-
en (DBU, 0,4ml, 2,6mmol) dé tao ra hop chét trung gian metyl 7 -((2-clo-4-((5-xyclopropyl-
3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-2,3-dimetquuinoxalin—S-
carboxylat (190mg, 65%).

TH-NMR (CDCl;, 400MHz): § 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 (5, 3H), 2,73 (s, 31, 2,16 (m, 1H),
1,30-1,24 (m, 2H), 1,20-1,16 (m, 2H).

Buéc 2 : Dibu ché 7-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
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yl)metoxy)phenyl)etynyl)-2,3-dimetylquinoxalin-5 -carboxylic axit

Hop chét nay dugc tao ra bang cach sir dung quy trinh duge mo ta cho vidy 1 (Bude
6). Do do, hop chit trung gian nay (Budc 1) (190mg, 0,31mmol) dugc phan ing vo6i lithi
hydroxit (130mg, 3,1mmol) d& tao ra hop chét tiéu dé (63mg, 33%).

IH-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).

Vi dy 110. 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-xyclopropylbenzo[d] oxazol-7-carboxylic axit; (I-110)

Buéc 1 : Didu ché metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-xyclopropylbenzo[d] oxazol-7-carboxylat

Hop chét nay dugc tao ra bang céch sir dung quy trinh dwgc mo ta cho vi du 1 (Bude
5). do @9, 4-((3-010-4-etynylphenoxy)metyl)—S-xyclopropy1-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (182mg, 0,43mmol) dugc phan g v6i metyl 5-bromo-2-xyclopropylbenzo[d]oxazol-
7-carboxylat (117mg, 0,40mmol), bis(triphenylphosphin)paladi(IT)diclorua (PdCla(PPhs),
14mg, 0,02mmol), déng(I) iodua (3,8mg, 0,02mmol) va trietylamin (67ul, 0,48mmol) dé tao
ra hop chét trung gian metyl 5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-xyclopropylbenzo[d]oxazol-7 -carboxylat (121mg, 48%).

IH-NMR (CDCl3, 400MHz): § 8,06 (d, 1H), 7,90 (d, 1H), 7,43-7,40 (m, 3H), 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).

Buée 2 : Diéu ché 5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2- xyclopropylbenzo[d]oxazol -7-carboxylic axit

Hop chét nay dugc tao ra bang cach st dung quy trinh dugc md ta cho vidu 1 (Budce
6). Do d6, hop chét trung gian nay(Budc 1) (120mg, 0,19mmol)dugc phéan tng véi lithi
hydroxit (79,4mg, 1,9mmol) dé tao ra hop chét tiéu dé (102mg, 87,4%).
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IH-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).

Vi du 111.  2-butyl-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzo[d]oxazol-7 -carboxylic axit; (I-111)

Buéc 1 : Didu ché metyl 2-butyl-5-((2-clo-4-((5-xyclopropyl-3- (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzo[d]oxazol-7-carboxy1at

Hop chit nay dugce tao ra béng cach sir dung quy trinh dwgc mo ta cho vidu 1 (Budce
5). Do 4o, 4-((3-010-4-etynylphenoxy)metyl)—5-xyclopropy1-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (339,3mg, 0,81mmol) dugc phin Ung voi metyl 5-bromo-2-butylbenzo[d]oxazol-7-
carboxylat (230mg, 0,74mmol), bis( triphenylphosphin)paladi(Il)diclorua (PdClx(PPhs),
26mg, 0,037mmol), ddng(I) iodua (7mg, 0,037mmol) va trietylamir (0,12ml, 0,89mmol) dé
tao ra hop chdt trung gian metyl 2-butyl-5-((2-clo-4-((5-xyclopropyl-3-  (2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzo[d]oxazol-7-carboxylat (260mg,
54%).

IH-NMR (CDCls, 400MHz): § 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).

Budc 2 : Diéu ché 2-butyl-5-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-
4-yl)metoxy)phenyl)etynyl)benzo[d]oxazol-7-carboxylic axit |

Hop chét nay dugc tao ra béng cach st dung quy trinh dugc md ta cho vi du 1 (Budc
6). Do d6, hop chét} trung gian nay(Bude 1) (260mg, 0,40mmol)duoc phan “ng véi lithi
hydroxit (167,9mg, 4mmol) d& tao ra hop chét tiéu @& (203mg, 80%).

'H-NMR (DMSO, 400MHz): 8 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),
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1,01 (t, 3H).

Vi d1_1 112. 6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metylbenzo[d] oxazol-4-carboxylic axit; (I-112)

Budce 1 : Didu ché metyl 6-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metylbenzo[d] oxazol-4-carboxylat

Hop chét nay dugc tao ra bang céach st dung quy trinh dugc md ta cho vi du 1 (Budc
5). Do do, 4-((3-clo-4-etyny1phenoxy)metyl)—5-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (200mg, 0,52mmol) dugc phan tng v6i metyl 6-bromo-2-metylbenzo[d]oxazol-4-
carboxylat (140mg, 0,52mmol), bis (triphenylphosphin)paladi(I) diclorua (PACIx(PPhs),
42mg, 0,0,6mmol), Pdng(I) iodua (11,4mg, 0,06mmol) va 1,8-Diazabixyclo[5.4.0Jundex-7-
en (DBU, 0,4ml, 2,6mmol) dé tao ra hop chét trung gian metyl 6-((2-clo-4-((5-xyclopropyl-
3-(2,6-diclophenyl)isoxazol-4-yl) metoxy)phenyl)etynyl)-2-metylbenzo[d]oxazol-4-
carboxylat (164mg, 52%).

IH-NMR (CDCls, 400MHz): § 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).

Buéc 2 : Didu ché 6-((2-010-4—((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metylbenzo[d]oxazol-4-carboxy1ic axit

Hop chét nay dugc tao ra bang cach st dung quy trinh dugc md ta cho vi du 1 (Budc
6). Do do, hop chét trung gian nay(Budc 1) (164mg, 0,27mmol)dugc phan tng véi lithi
hydroxit (113mg, 2,7mmol) dé tao ra hop chat tiéu d& (34mg, 21%).

'H-NMR (DMSO, 400MHz): § 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).
Vi du  113. 6-((2-010-4-((5-Xyclopropy1-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-etylbenzo[d] oxazol-4-carboxylic axit; (I-113)

Buée 1 : Didu ché metyl 6-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
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yl)metoxy)phenyl)etynyl)-2-etylbenzo[d]oxazol-4-carboxylat

Hop chit ndy dugc tao ra bing cach str dung quy trinh dugc mo ta cho vidu 1 (Bude
5). Do &6, 4-((3-clo-4-etynylphenoxy)metyl)-5 -xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
du 5) (200mg, 0,52mmol) dugc phin Ung véi metyl 6-bromo-2-etylbenzo[d]oxazol-4-
carboxylat (148mg, 0,52mmol), bis( triphenylphosphin)paladi(Il) diclorua (PACl2(PPhs),
42mg, 0,0,6mmol), d6ng(I) iodua (11,4mg, 0,06mmol) va 1,8-Diazabixyclc[5.4.0Jundex-7-
en (DBU, 0,4ml, 2,6mmol) dé tao ra hop chét trung gian metyl6-((2-clo-4-((5-xyclopropyl-3-
(2,6-diclophenyl)isoxazol-4-yl) metoxy)phenyl)etynyl)-2-etylbenzo[d]oxazol-4-carboxy1at
(200mg, 62%).

'H-NMR (CDCls, 400MHz): § 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).

Budc 2 : Didu ché 6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-etylbenzo[d] oxazol-4-carboXylic axit

Hop chit nay dugc tao ra bing cach st dung quy trinh dwgc mo ta cho vidu 1 (Budce
6). Do d6, hop chit trung gian nay(Buéc 1) (200mg, 0,32mmol)dugc phan tng véi lithi
hydroxit (134mg, 3,2mmol) dé tao ra hop chét tiéu d& (35mg, 18%).

'H-NMR (DMSO, 400MHz): § 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).

Vi du 114. 6-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-propylbenzo[d] oxazol-4-carboxylic axit; (I-114)

Buée 1 : Didu ché metyl 6-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-propy1benzo[d]oxazol-4-carboxy1at

Hop chét nay dugc tao ra bang cach sir dung quy trinh dugc md ta cho vidu 1 (Budc

5). Do 49, 4-((3-c10-4-etynylphenoxy)metyl)—S-xyclopropyl-3-(2,6-diclo phenyl)isoxazol (Vi
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du 5) (200mg, 0,52mmol) dugc phin Gng Vi metyl 6-bromo-2-propyibenzo[d]Joxazol-4-
carboxylat (155mg, 0,52mmol), bis(triphenylphosphin)paladi(I) diclorua (PdCL2(PPhs)y,
42mg, 0,0,6mmol), d6ng(I) iodua (11,4mg, 0,06mmol) va 1,8-Diazabixyclo[5.4.0Jundex-7-
en (DBU, 0,4ml, 2,6mmol) 8 tao ra hop chét trung gian metyl 6-((2-clo-4-((5-xyclopropyl-
3-(2,6-diclophenyl)isoxazol-4-yl)metoxy) phenyl)etynyl)-2-propylbenzo{d]oxazol-4-
carboxylat (191mg, 58%).

'H-NMR (CDCls, 400MHz): 5 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).

Budc 2 : Didu ché 6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-propy1benzo[d]oxazol—4-carboxy1ic axit

Hop chét nay dugc tao ra bang cach st dung quy trinh dwgc md ta cho vi du 1 (Buéc
6). Do d6, hop chét trung gian nay (Buéc 1) (191mg, 0,30mmol) dugc phan ung véi lithi
hydroxit (130mg, 3,0mmol) d8 tao ra hop chit tiéu dé (37mg, 20%).

'H-NMR (DMSO, 400MHz): 5 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 (g, 3H).

Vi du 115, 6-((2-clo-4-((5-xyclopropyl-3 -(2,6-diclophenyl) ‘isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-isopropylbenzo[d] oxazol-4-carboxylic axit; (I-115)

Bude 1 : Piéu ché metyl 6-((2-clo-4-((5-xyclopropyl-3-(2,6- diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-isopropylbenzo[d]oxazol-4-carboxy1at

Hop chét nay duoc tao ra bang cach sur dung quy trinh'dutc_rc md ta cho vi du 1 (Budce
5). Do do, 4-((3-clo-4-etynylphenoxy)metyl)-S—xyclopropy1-3-(2»,6-diclo phenyl)isoxazol (Vi
du 5) (200mg, 0,52mmol) dugc phan ng vGi metyl 6-bromo-2-isopropylbenzo[d]oxazol-4-
carboxylat(148mg, 0,52mmol), bis( triphenylphosphin)paladi(Il) diclorua (PACly(PPhs)a,
42mg, 0,0,6mmol), ddng(T) iodua (11,4mg, 0,06mmol) va 1,8-Diazabixyclo[5.4.0Jundex-7-
en (DBU, 0,4ml, 2,6mmol) dé tao ra hop chét trung gian metyl 6-((2-clo-4-((5-xyclopropyl-
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3 -(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)-2-isopropyibenzo d]Joxazol-4-
carboxylat (158mg, 48%).

I1-NMR (CDCls, 400MHz): 5 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).

Budc 2 : Didu ché 6-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl) isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-isopropylbenzo[d]oxazol-4-carboxylic axit

Hop chat nay dugce tao ra bang cach st dung quy trinh dugc mo ta cho vi du 1 (Bude
6). Do d6, hop ‘chét trung gian nay(Bude 1) (158mg, 0,25mmol)duoc phan tng véi lithi
hydroxit (105mg, 2,5mmol) dé tao ra hop chét tiu dé (37mg, 24%).

'H-NMR (DMSO, 400MHz): § 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).

Thir nghiém 1. Thtr trong dng nghiém dbi vé6i hoat tinh FXR

Pé danh gia thir nghiém trong 6ng nghiém, hop chét theo sang ché (tir I-1 dén I-115)

duoc xac dinh nhu sau va duge thé hién & bang 1.
1. Xac dinh hoat tinh FXR té bao

Thir nghiém bao cdo FXR duge thyc hién d8 do hoat tinh FXR té bao ctia hgp chét

theo sang ché. Té bao bao cao FXR véi mirc biéu hién cao cua FXR cua nguoi dugce gieo vao
tAm nudi cdy té bao 96 giéng, va dugc U trong 1~2 giv ¢ 37 °C duéi khi quyén CO2 5%. Hop
chit theo sang ché duoc pha loang trong DMSO véi cac ndng d6 khac nhau dugc thém vao
tAm nudi cdy té bao 96 giéng, va chung dugc U trong 24 giv 6 37 °C dudi khi quyén COz 5%.

Sau khi 1, tic gia tinh toan ECso bang cach st dung nén co chét luxiferaza. Emax cia hop chat

theo sang ché dugc tinh toan trong d6 Emaxcia GW-4064, chét chi van FXR déy du, 1a 100%.

Bang 1

Hop chét Thir nghiém Hop chét Thir nghiém
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Tébao bdo|  Emax(%) Té bao b4o|  Emax(%)
40 | (GW4064 Emax €40 | (GW4064 Emax
ECso(M) | =100%) EC50(nM)|  =100%)
W020000370]  C 100 1-56 A 96
7
GW4064
W020110206) D 90 158 E 75
15A1
Vidy 12
W020090121] B 89 1-59 D 90
25A1
Vi du 32
I-1 E >100 1-60 B 08
12 E >100 161 C 95
13 D >100 1-62 C >100
14 C 91 1-63 C 78
15 D 84 164 B >100
1.7 E 85 1-65 C 92
1-8 E 98 1-66 C 92
I-11 E 90 1-67 B >100
112 D >100 1-68 E 96
113 D 90 1-69 D >100
I-14 D 96 170 C >100
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I-15 C 82 1-71 D >100
I-16 C 91 I-72 D >100
1-17 D 89 1-73 D >100
I-18 D 87 1-74 A >100
I-19 A 99 1-75 B 93
1-20 C 94 1-76 A >100

121 A 92 1-77 A 100
1-22 C 93 1-78 B 89
1-23 C >100 1-81 D >100
1-24 B >100 1-83 B 89
1-25 C 97 1-84 D 98
1-26 D >100 1-86 C 100
1-27 B 91 1-87 D >100
1-28 C 91 1-88 D 97
1-29 C 93 1-89 B 88
1-30 B 92 1-90 D 75
1-31 B >100 1-91 A >100
1-32 C 94 1-92 B 87
1-33 C 99 1-93 D 82
I-34 C 100 1-94 C >100
1-35 D 86 1-95 B >100
1-36 C 93 1-96 A 98
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137 C 94 197 A 94
138 C 92 198 B >100
139 D 85 1-99 C 86
1-40 B 83 1-100 C >100
1-41 B >100 1101 A 97
1-42 B >100 1102 D >100
143 C >100 1-103 A >100
1-44 D >100 1-104 A 94
1-45 D 88 1-105 A >100
1-46 C 99 1-106 B 96
1-48 D 81 1-107 E >100
1-49 B >100 1-108 B 08
1-50 B >100 1-109 B 100
1-51 D 75 1110 A 92
1-52 B >100 111 B 98
1-53 A 93 I-113 B 96
1-54 A >100 I-114 B >100
1-55 B >100 I-115 B 97

Khoang A: ECso < 20

Khoang B: 20 < ECso < 60

Khoang C: 60 < ECso < 200
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Khoang D: 200 < ECso < 1,000

Khoang E: 1,000 < ECso

Theo bang 1 trén, tac gia xac nhéan rang hop chit theo sdng ché 13 chét chii van FXR
bang thir nghiém trén co s6 té bao. Hop chit véi hoat tinh FXR té bao dugc ting cudng biéu
hién hoat tinh tét hon so véi GW-4064, chét chi v4n FXR ddy du.

Thi nghiém 2. Dugc dong hoc & chudt

Pé danh gia thit nghiém dugc dong hoc, 18 hop chét theo sang ché cua cac vi du dugc
x4c dinh nhu sau. M2u mau dugc gom & 15, 30, 60, 120, 240, 480, 1140 phat. Dinh luong 1a
bing cach sir dung phuong phap LC-MS/MS déc hi¢u cho hop chét duge chon. Thong sd

dugc dong hoc dugc tinh toan bang cach st dung phin mém phén tich ngdn WinNonLinnon.

Béang 2
Hop chit |AUC[ng/mL*g| Hop chit |AUC[ng/mL*g|. Hop chit |AUC[ng/mL*g
i0] io] io]
W0200003707 25331 | 120 438,46 I-54 934,16
7
GW4064
W0201102061 352,09 I-21 6139,28 1-63 11876,91
5A1
Viduy 12
W0200901212 85,29 1-25 722,38 1-77 1006,29
5A1
Vi du 32
I-2 27737 1-28 1778,58 1-89 270,97
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I-3 759,60 I-30 680,21 I-91 543,65
I-15 521,09 1-38 1000,33 1-99 205,49
I-16 2246,42 I-52 3309,52 I-106 2246,42

Nhu c6 thé théy tir bang 2, hop chit dugc chon thé hién dugc dong hoc dang ké &
chudt duc Balb/c.
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YEU CAU BAO HQ
1. Hop chét dugc thé hién boi Cong thire I, raxemat, chit ddng phan ddi quang, chit dong
phén 1ap thé ciia chung, hodic mudi dugc dung ciia chung,

[Cdng thitc I]

tfong Cong thire I theo sang ché,
Y 1a cacbon hodc nito,
mdi R! va R? doc 1ap 1a hydro, halo hodc triflometyl,
X2 Xg/\)\ Rc%i“—-\(vs
R3 X3 Wi
zia R hoc R
nla 0, 1 hodc 2,
mdi X!, X2 va X3 doc 1ap 1a cacbon hodc nito,

m&i R3 va R* doc 1ap 1a hydro, halo, xyano, C1.6 alkyl, Cs.¢ xycloalkyl, halo Ci¢ alkyl,
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NP .

OH H O\/())m CONR*“Raz, NRalRaZ, CHzNRalRaZ,

b

CH,R®, COR®, OR®, NRa4CORa3, NRa4COzRa3, NHCONHR?, NHSO2R® hogc di vong c6

3 hodc 8 canh chira mdt hodc hai nguyén tir oxy hodc nito trong do,
trong d6, m 1a 1 hodc 2,

mdi R?' va R doc 1ap 1a hydro, Cis alkyl, Cs.¢ xycloalkyl, halo Cis alkyl,

hodc di vong c¢6 3 hodc 8 canh chira mot hodc hai nguyén tir oxy hodc nito trong

Ot

R 13 hydro, Ci.6 alkyl, Cs.s xycloalkyl, halo Ci. alkyl, , ,

HO\>"

hoic di vong c6 3 hoic 8 canh chita mdt hodc hai nguyén tir oxy hodc nito trong

do,
R?** 13 hydro hodc Ci6 alkyl,
0 H“.‘}“ >
O¥\ \\T)\ HN>\ OZ//S\ H"{S
: 9] O=}%~NH;
R’ 1a hydro, OH , - , oo , O , 0
O».\S>\
0“1
hodc NH ,

mdi R® va R7 doc 1ap 13 hydro, halo, triflometyl hogc triflometoxy,
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R< 13 hydro, halo, C1.6 alkyl, C3.¢ xycloalkyl,
mdi W1, W2 va W3 doc 14p 12 oxy, nito, CHR"!, CR¥!, NR"! hozc CO,
trong 6, R"! 1 hydro, halo, C1.6 alkyl, C3.¢ xycloalkyl, halo Ci.6 alkyl, C1.¢ alkylamin,
MeO
)\% - e
7 (D

Me (CH2), heteroaryl hodc (CHz)p aryl, trong do, p la

rugu Ci-6 alkyl,
1, 2 hodc 3.
2. Hop chét theo diém 1, trong d6

mdi R3 va R* doc 14p 13 hydro, halo, xyano, Ci.6 alkyl, Cs.¢ xycloalkyl, triflometyl,

SN A

OH , ' , H | ; , NRalRaZ” CHzNR“lRaz, ORa3,
O
NP i O\\S//o A
N /\N/U\N/\ ~ "N
H  NR®CO,R%, R H hodc di vong c6 3 hoic 8 canh chira

mdt hodc hai nguyén tir oxy hogc nito trong do,
trong d6, m 13 1 hodc 2,

mdi R?! va R2 doc lap 1a hydro, metyl, etyl, isopropyl, tert-butyl, xyclopropyl,

Oy
_S

trifloetyl, ~, azetidin hodc piperidin,
R#3 13 hydro, metyl, etyl, propyl, tert-butyl, xyclopropyl, triflometyl, M ,
%J Ho

, azetidin, piperidin, piperazin hodc morpholin,

b

R#* 13 hydro hodc metyl,
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R®31a hydro hodc metyl,

/}“\/\é’l /ku/\/\/

R¥! 13 hydro, metyl, etyl, propyl, xyclopropyl,

MeO Py
N
HO/\f | Ho—"} | HO7<\/ | MeO)\>\ Q hotic

b

~I
N/

3. Hop chét theo diém 1, trong d6
mdi R! va R? ddc 1ap 1a hydro, clo hodc triflometyl,

X%
x2

R3 . X3‘
R4
s 7 1 R®

trong d6, khi Z 1a ,

mdi R3 va R* ddc 14p 14 hydro, clo, flo, iodo, xyano, metyl, etyl, isopropyl, xyclopropyl,

N oY o™

triflometyl, , OH | H | NR*R®, CH,NRR?,

NR*CO,R®, azetidin, piperazin hodc pyrolidin,

trong d6, mdi R*' va R® doc lap 1a hydro, metyl, etyl, isopropyl, tert-butyl,
o\\ >Lh"‘_
=S

xyclopropyl, trifloetyl, , azetidin, piperidin hodc oxetan,

R®3 1a hydro, metyl, etyl, tert-butyl, xyclopropyl, triflometyl, ,
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7 N

, , azetidin, piperidin, piperazin hodc morpholin,

R* 13 hydro, metyl ho#c etyl.

4. Hop chét theo diém 1, mdi R! va R? doc 14p 1a hydro, clo hodc flo,

trong d6, khi Z 13 R

nla 0 hoic 1,

o

RS 1a OH

H

mdi W, W2 va W3 doc 1ap 1a oxy, nito, CR*! hodc NR™,

P

N
\
trong d6, R™' 1a hydro, metyl, etyl, isopropyl, xyclopropyl, ,
MeO :
~ HO~ MeO L) =

hodc

b

5. Hop chét theo diém 1, trong d6, hop chét dugc thé hién boi Cong thire I duge chon tir nhém

bao gbm cac hop chét sau day:

axit 4-((4-((5-Xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)pheny1)etynyl)

benzoic;
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axit 3-((4-((5-Xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)

benzoic;

axit 3-((4-((5-xyclopropy1—3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)-2-(triﬂometyl)
phenyl)etynyl)benzoic;

axit 4-((4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4—yl)metoxy)-2—(triﬂometyl)
phenyl)etynyl)benzoic;

4-((3-010-4-etynylphenoxy)metyl-5-xyclopropyl-3-(2,6-diclopheny1)isoxazol ;

4-((3-clo—4-(phenyletynyl)phenoxy)metyl)-5-xyclopropyl-3—(2,6—diclopheny1)

isoxazol;

metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol- 4-yl)metoxy)phenyl)
etynyl)benzoat;

metyl 3-((2-010-4-((5-xyclopropyl-3-(2,6-diclopheﬁyl)isoxazol- 4-yl)metoxy)phenyl)
etynyl)-5-((etoxycarbonyl)amino)benzoat;

metyl 3-((tert—butoxycarbonyl)arnino)-5-((2-clo-4-((S-Xyclopropyl- 3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoat;

metyl 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol- 4-yl)metoxy)phenyl)
etynyl)-5-((etoxycarbonyl)(metyl)amino)benzoat;

etyl (3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol- 4-yl)metoxy)phenyl)
etynyl)phenyl)carbamat; ' |

3-((2-clo-4-((5 -xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)

benzensulfonamit;

N-(3-((2-clo-4-((5-xyclopropy1—3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)phenyl)metansulfonamit; '

N—(3-((2-clo-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)phenyl)sulfamit;

-183-



38832

axit 3-((2-010-4-((5-xyc10propy1—3-(2,6-diclophenyl)isoxazol—4-y-l)metoxy)phenyl)

etynyl)benzoic;

axit 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-y1)1netoxy)phenyl)

etynyl)benzoic;

axit 6-((2—010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)

etynyl)nicotinic;

axit 2-((2-clo-4-((5 -xyclopropy1-3-(2,6-diclophenyl)isoxazo1-4-yl)metoxy)phenyl)

etynyl)isonicotinic;

axit 6-((2-010-4-((5-xyclopropy1-3—(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)picolinic;

axit 5 -((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)

etynyl)nicotinic;

| axit 3-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazo1-4-y1)metoxy)pheny1)

etynyl)-5-(dimetylamino)benzoic;

axit 4-((2-clo-4-((5 -xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-y1)metoxy)phenyl)

etynyl)-3-(dimetylamino)benzoic;

axit 4-((2-clo-4-((5 -xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-2-(dimetylamino)benzoic; ”

axit 3-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-y1)metoxy)phenyl)
etynyl)-5-(dietylamino)benzoic; '

axit 3-amino-5-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)
phenyl)etynyl)benzoic;

aiit 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclopheny1)isoxazol—4-yl)metoxy)
phenyl)etynyl)-4-(dimetylamino)benzoic;

axit 3—clo-5-((2-clo-4-((5-xyclopropyl-3-(2,6-dic]ophenyl)isoxazol-4-y1)metoxy)
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phenyl)etynyl)benzoic;

axit 4-c10-3-((2-clo-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)
phenyl)etynyl)benzoic;

axit 2-clo-5-((2-010—4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-y1)metoxy)
phenyl)etynyl)benzoic;

axit 3-((2-c10-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)pheny1)
etynyl)-5-flobenzoic;

axit 3-((2-clo-4-((5-xyclopropy1—3—(2,6-diclophenyl)isoxazol-4-y1)met0xy)phenyl)
etynyl)-5-(triflometyl)benzoic;

axit 3-((2-clo-4-((5 -xyclopropyl-3-(2,6—diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-S-etynylbenzoic;

axit 3-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)

etynyl)-5-xyanobenzoic;

axit 3-((2,6-diclo-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-y1)metoxy)
phenyl)etynyl)benzoic;

axit 2-clo-3-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)
phenyl)etynyl)benzoic; '

axit 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-2-flobenzoic;

axit 5-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-2-flobenzoic;

axit 3-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazo1-4-y1)metoxy)phenyl)
etynyl)-4-flobenzoic;

axit 3-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-y1)met0xy)phenyl)
etynyl)-5-(triflometoxy)benzoic; B ‘
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axit 3-((2-clo-4-((5-xyclopropyl—3-(2,6-diclophenyl)isoxazol-4-y1)metoxy)phenyl)

etynyl)-5-metoxybenzoic;

axit 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-5-formylbenzoic; A

axit 3-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol—4-yl)metoxy)phenyl)
etynyl)-5-((xyclopropylamino)metyl)benzoic;

axit 3-(azetidin—1-ylmetyl)-S-((2-010-4-((5-xyclopropyl-3-(2,6-diclophcny1)isoxazol—
4-yl)metoxy)phenyl)etynyl)benzoic;

axit 3-((2-010-4-((5-xyc10propyl-3-(2,6-diclophenyl)isoxazol-4-y])metoxy)phenyl)
etynyl)-5-((metylamino)metyl)benzoic;

axit 3-((2-clo-4-((5—xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-5-((etylamino)metyl)benzoic; |

axit 3-((2-clo-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-él-yl)metoxy)phenyl)
etynyl)-5 -(((2,2,2-trifloetyl)amino)metyl)benzoic;

axit 3-((2-c10-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-5-((isopropylamino)metyl)benzoic;

axit 3-((teft-butylamino)metyl)-5-((2-010-4-((5-xyclopropyl-3‘-(2,6—diclophenyl)
isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic;

axit 3-((2-clo-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-5-((dimetylamino)metyl)benzoic; '

axit 3-((2-clo-4-((5 -xyclopropy1-3-(2,6-diclophenyl)is0xazo‘;-4-yl)metoxy)phenyl)
etynyl)—S-(morpholinometyl)benzoié;

axit 3-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)

etynyl)-5-((oxetan-3-ylamino)metyl)benzoic;

axit 3-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol—4-yl)metoxy)phenyl)
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etynyl)-5-(metylamino)benzoic;

axit 3-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-5-(etylamino)benzoic; |

axit 3-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol—4-yl)metoxy)phenyl)

etynyl)-5-(isopropylamino)benzoic;

axit 3-(azetidin-1-y1)-5-((2-clo-4-((5 -xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic;

axit 3-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-5-(pyrolidin-1-yl)benzoic;

hydroclorua cua axit 3-(azetidin-3-ylamino)-5-((2-clo-4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol—4-yl)metoxy)phenyl)etynyl)benzoic;

hydroclorua cta axit 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)—5-(piperidin-4—ylamino)benzoic;

hydroclorua cla axit 3—((2-clo-4-((5-xyclopropyl-3-(2,6-diclopheny1)isoxazol-4-
yl)metoxy)phenyl)etynyl)-5-(piperazin-1 -yl)benzoic;

axit 3-amino-5-((2-clo-4-((5-xyclopropyl-3 -(2,6-diclophenyl)isoxazol-4-yl)metoxy)
phenyl)etynyl)-4-metylbenzoic; |

axit 3-a1nino-5-((2-clo-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-y1)metoxy)
phenyl)etynyl)-4-metoxybenzoic;

axit 3-amino-S-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)
phenyl)etynyl)-2-metoxybenzoic;

axit 3-((2-010-4-((5-XYcloprOpyl-3-(2,6-diclophenyl)isoxazo1—4—yl)metoxy)phenyl)
etynyl)-5-metylbenzoic; . |

axit 3-((2-clo-4—((5-xyclopropyl-3-(2,6—diclophenyl)isoxazol-4-yl)metoxy)phcnyl)
etynyl)-5-xyclopropylbenzoic; |
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axit 3-((2-clo-4-((5 -xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-5-etylbenzoic;

axit 3-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-5-isopropylbenzoic;

axit 3-((2-clo-4-((5 -xyclopropyl-3-(2,6-diclopheny1)isoxazol-4-y1)metoxy)phenyl)

etynyl)-5-iodobenzoic;

axit 3-((2,5-diclo-4-((5 -xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)
phenyl)etynyl)benzoic;

axit 3-((2,3-diclo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)
phenyl)etynyl)benzoic;

axit 3-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)-6-
flophenyl)etynyl)benzoic; | |

axit 3-amino-5-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)-2-metylbenzoic;

axit 3-((2-clo-4-((5 -xyclopropyl—3-(2,6-diclopheny1)isoxazo1-4-y1)metoxy)pheny1)
etynyl)-5-(3-etylureido)benzoic;

axit 3-axetamido-5-((2-clo-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-
yl)metoxy)phenyl)etynyl)benzoic;

axit 3-((2-clo-4-((5 -xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-y1)metoxy)pheny1)

etynyl)-S-((etoxycarbonyl)amino)benzoic;

axit 3-((2-clo-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol—4-yl)metoxy)phenyl)
etynyl)-5 -((etoxycarbonyl)(metyl)amino)benzoic;

axit 3-((2-clo-4-((5 -xyclopropy1-3-(2,6-diclopheny1)isoxazol-4-yl)metoxy)pheny1)

etynyl)-S-((xyclopropoxycarbonyl)amino)benzoic;

axif 3-((tert—butoxycarbonyl)amino)-5-((2-c10-4-((5-xyclopropyl-3-(2,6-diclophenyl)
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isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic;

axit 3-((tert-butoxycarbonyl)(metyl)amino)-5-((2—010-4-((5-xyclopropyl-3-(2,6-
diclophenyl)isoxazol-4-yl)metoxy)phenyl)etynyl)benzoic;

axit 3-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)is0xazol-4-yl)metoxy)phenyl)
etynyl)-S-(((xyclopropylmetoxy)carbonyl)amino)benzoic;

axit 3-((2-010-4-((5-xyclopropy1-3-(2,6-diclopheny1)isoxazol-4-yl)metoxy)phenyl)
etynyl)-S-(((2-xyclopropyletoxy)carbonyl)amino)benzoic;

axit 3-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-5 -(((2-hydroxyetoxy)carbonyl)amino)benzoic;

axit 3-(((azetidin-3-yloxy)carbonyl)amino)-5-((2—010-4-((5-xyclopropyl—3-(2,6-
diclophenyl)isoxazol-4-y1)metoxy)phenyl)etynyl)benzoic ;

axit 3-((2-clo-4-((5 -xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-5-(2-oxooxazolidin-3-yl)benzoic;

axit 5-((2-clo-4- ((5-xyclopropy1 -3-(2,6- dlclophenyl)lsoxazol -4-yl)metoxy)phenyl)
etynyl)lsophthahc

hydroclorua cta axit 3-((2-clo-4-((5-xyclopropyl-3-(2,6- dlclophenyl)1soxazol -4-
yl)metoxy)phenyl)etynyl) -5-(piperazin-1- carbonyl)benzom

axit 3-((2-clo-4-((5 -xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-5-(metylsulfonamido)benzoic;

axit 3-((2-clo-4-((5-xyclopropyl-3-(2-(triﬂomety1)phenyl)isoxazol—4-y1)metoxy)
phenyl)etynyl)benzoic;

axit 3-((2-clo-4-((5-xyclopropyl-3-(2- (trlﬂometoxy)phenyl)lsoxazol 4-y1)metoxy)
phenyl)etynyl)benzmc

axit 4-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-y1)metoxy)pheny1)
etynyl)-1H-indazol-6-carboxylic;
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axit 4-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)mctoxy)phenyl)-
etynyl)-1H-benzo[d]imidazol-6-carboxylic; -

axit 4-((2-clo-4-((S-Xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-1H-indol-6-carboxylic;

axit 4-((2—010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-1-(2-(dimetylamino)etyl)- 1H-indol-6-carboxylic;

axit 4-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazo1-4-yl)1netoxy)phenyl)
etynyl)-1-(3-(isopropylamino)propyl)—1H-indol-6-carboxylic;

axit 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclopheny1)isoxazol-4-yl)metoxy)phenyl)
etynyl)-1-(pyridin-4-ylmetyl)-1H-indol-6-carboxylic;

hydroclorua cta axit 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclophenyl)iscxazol-4-
yl)metoxy)phenyl)etynyl)-1-(2-morpholinoetyl)- 1H-indol-6-carboxylic;

axit 4-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-1-(2,2-dimetoxyetyl)-1H-indol-6-carboxylic;

axit 4-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-1-(2-hydroxyetyl)-1H-indol-6-carboxylic;

axit 4-((2-clo-4-((5-xyclopropyl-3-(2,6-diclopheny1)isoxazol-4-yl)metoxy)phenyl)
etynyl)-1-(2-hydroxy-2-metylpropyl)-1 H-indol-6-carboxylic;

axit 6-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-y1)metoxy)phenyl)
etynyl)-1H-indazol-4-carboxylic; '

axit 5-((2-c10-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-2,3-dihydrobenzofuran-7-carboxylic; '

axit 6-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol—4-yl)metoxy)phenyl)
etynyl)-1H-indol-4-carboxylic;

. axit 5-((2-010-4-((5-xyclopropy1—3-(2,6-diclophenyl)isoxazol.-4-yl)metoxy)phenyl)
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etynyl)benzo[d]oxazol-7-carboxylic;

axit 5-((2-clo-4-((5-xyclopropy1-3-(2,6-diclophenyl)is0xazol-4-yl)metoxy)phe-nyl)
etynyl)-2-metylbenzo[d]oxazol-7-carboxylic;

axit 5-((2-clo-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-2-etylbenzo[d]oxazol-7-carboxylic; |

axit 5-((2-clo-4-((5-Xyclopropy1-3-(2,6-diclophenyl)isoxazol—4-yl)metoxy)phenyl)
etynyl)-2-propylbenzo[d]oxazol-7-carboxylic;

axit 5-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-2-isopropylbenzo[d]oxazol-7-carboxylic;

axit 5-((2-010-4-((5-xyclopropy1-3-(2,6-dic10pheny1)isoxazoi-4-y1)metoxy)phenyl)
etynyl)-2-(hydroxymetyl)benzo[d]oxazol-7 -carboxylic;

axit 7-((2-clo-4-((5 ;xyclopropy1-3-(2,6-diclophenyl)isoxazol—4-yl)metoxy)phenyl)

etynyl)quinoxalin-5-carboxylic;

axit 7-((2-clo-4-((5 -xyclopropy1-3-(2,6-diclopheny1)isoxazo1e4-yl)metoxy)phenyl)
etynyl)-2,3-dimetquuinoxalin-5-carboxy1ic; -

axit 5-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)is0xazol-4-yl)metoxy)phenyl)
etynyl)-2-xyclopropylbenzo[d]oxazol-7-carboxylic; ’

axit 2-butyl-5-((2-clo-4-((5 -xyclopropyl-3-(2,6-diclopheny1)isoxazol-4-yl)metoxy)
phenyl)etynyl)benzo[d]oxazol-7-carboxylic; ‘

axit 6-((29010.-4-((5 -xyclopropyl-3-(2,6-diclophenyl)isoxazol-4—yl)metoxy)phenyl)
etynyl)-2-metylbenzo[d]oxazol-4-carboxylic;

axit 6-((2-010-4-((5-xyclopropyl-3-(2,6-diclophenyl)isoxazo,‘.-4-yl)metoxy)pheny1)
etynyl)-2-etylbenzo[d]oxazol-4-carboxylic; ' - |

axit 6-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol-4-yl)metoxy)phenyl)
etynyl)-Z-propylbenzo[d]oxazol-4-carboxylic; va ' '
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axit 6-((2-010-4-((5-xyclopropy1-3-(2,6-diclophenyl)isoxazol—4-yl)metoxy)phenyl)
etynyl)-2-isopropylbenzo[d]oxazol-4-carboxylic. ' '

6. Duogc phﬁm dé didu tri, phong nglra, hodc cai thién cac bénh chuyén héa, bénh gan & mat

va chiing xo hoéa ndi tang chira hop chét theo mot diém bat ky trong sd cac diém 1-5.
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