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(54) HOP CHAT LA DAN XUAT CUA AXIT PHENYL PROPIONIC VA DUGC
PHAM DE BIEU TRI ROI LOAN CHUYEN HOA

(57) Sang ché dé cap dén cac hop chat 1a din xuit cta axit phenyl propionic ¢6 cong thirc
(I), cac raxemat, cac chét dong phén dbi quang, dong phan khong dbi quang cua no hodc
mudi dugc dung cua no, va dugc pham dé diéu tri roi loan chuyén hoa, dé diéu tri va phong
chong cac roi loan chuyen hoa. Céac hop chat c6 cong thire (I) 13 cac chat chu van GPR40,
c6 thé ding bang duong uong v6i co ché tiét insulin phy thudc glucoza, cho thay hiéu qua
lam giam glucoza xuit sic ma khong ¢ ‘nguy co ha duong huyét. Do do, cac hop chét
va/hodc cac dugc phdm chira cac hop chat 13 thanh phan hiéu qua rat hiru ich trong viéc
diéu tri cac triéu ching va/hodc phong chdng cac triéu chimg ciia bénh dai thao duong typ
2 thong qua diéu chinh phu hop glucoza trong méau.
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Linh vue ki thuit dwoe dé cip

Sang ché d& cap dén hop chét 1a din xuét cla axit phenyl propionic, cic ddng

phén, va mu6i dugc dung ctia né va duge pham dé diéu tri roi loan chuyén héa.
Tinh trang ky thuit ciia sang ché

Bénh dai thao dudng (Diabetes mellitus-DM) chu yéu dugc chia thanh bénh dai
thao dudng Typ 1 va Typ 2. Bénh dai thao duong typ 1 (Type 1 diabetes mellitus-T1DM)
1a tinh trang ddc trung bdi sy pha hay t& bao B tuyén tuy do di truyén ma chiu trach
nhiém séan xuat insulin, diéu nay lam cho co thé khéong c6 kha ning san xuét du insulin
dé diéu chinh luong glucoza trong méau. Bénh dai thdo duong typ 2 (Type 2 mellitus-
T2DM), chiém t6i 95% tdng s bénh nhan méc bénh déi thao duong, 1a bénh méc phai,
trong d6 yéu t6 moi trudng 1am cho cac té bao soma trd nén khang insulin, 1am mét kha
ning hap thu hiéu qua glucoza trong mau. Sy gia tang man tinh cta lugng glucoza trong
mau gy ra bdi sy bat thuong cta insulin din dén céc bién chirmg nghiém trong, bao
gdm bénh béo phi, chimg dau day thin kinh, bénh vong mac do déi thdo duong, bénh

than, bénh tim mach va bénh réi loan lipit mau.

Céc triéu chimg ban dau ctia bénh bao gdm su tang huyét 4p va gidm can khong
x4c dinh, va ban than bénh c6 thé duge chin doan chinh xéc thong qua céc xét nghiém
chinh xéc néng dé HbAlc, néng dd glucoza khi d6i va sau an, va xét nghiém dung nap
glucoza. Bénh nhan dai thdo dudng typ 2 thuong hién thi ndng d6 HbAlc trén 6,5%,
lugng glucoza trong huyét thanh lic doi (fasting plasma glucose-FPG) sau 8 gio trén
126 mg/dL, va sau an (Glucoza 2 gid) trén 200 mg/dL. Theo sb lidu tir Lién doan bai
thio duong Qubc té (International Diabetes Federation-IDF), s§ bénh nhan dai théo
duong typ 2 trén toan cau da ting tir 30 triéu vao nim 1985 1én dén 415 triéu vao nam
2015, va du kién sé& tang 7 triéu mdi nam 1én 642 triéu bénh nhéan trudng thanh vao nim
2040, chiém hon 10% dan sb toan cau. Ngoai ra, khodng 50% bénh nhén cfing bi cac

bién chimg lién quan v6i S triéu ca tir vong, chi€m 14,5% t6ng s6 ca ti vong toan ciu.

S6 lugng bénh nhan ngdy cang ting di din dén su ting trudng theo sau cua thi

truong toan cdu trong viée diéu tri bénh dai théo duodng typ 2. Gia tri thi truong ting
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déng ké tir 28,8 ty d6 la ndm 2009 18n 63,6 ty do la trong nim 2014 va du kién sé dat
163,2 ty d6 la vao ndm 2020. Théi quen an udng, ludi van dong va 161 sbng khong didu
d6 da duoc chi ra 1a nguyén nhan gian tiép ctia su gia ting su xuét hién cta bénh dai
thdo dudong. Do dd, bénh nhan dugc chi dinh mét loat cac phuong phap diéu tri béng
thudc cling v6i ché d6 an udng cin bang, tap thé duc thuong xuyén va duy tri can ndng
khée manh, nhung vin ¢ nhitng nhu ciu chua duge dap ing dé kham phé ra cac loai

thuéc mai dé phuc hoi hoan toan.

Céc phuong phéap diéu tri tich cuc hién nay duge chi dinh cho bénh dai thao
dudng typ 2 c6 thé duoc phan loai dua trén co ché hoat dong ctia né. Tuy nhién, mdi
loai déu c6 nhiing khuyét diém khong thé khic phuc. Vi du, Metformin thudc nhém
biguanid, 1a phuong phap diéu tri chinh cho bénh d4i thdo dudng typ 2, khién bénh nhan
¢6 nguy co bi tidu chay, dau bung, kho tiéu, va thiéu d6 bén khi str dung lau dai.
Sulfonylureas (SU), khong phy thudc vao lugng glucoza trong mau, kich thich t& bao f
tuyén tuy va do d6 khién bénh nhan c6 nguy co bi ha dudng huyét. Lo ngai vé su an
toan cua gan, nguy co tim mach (cardiovascular-CV), ting can va nguy co ung thu bang
quang di dugc bo cdo v6i nhém thude thiazolidinedione, vi vay thude da bi rat khoi thi
truong. Thude e ché kénh dong van chuyén Natri-glucoza 2 (SGLT-2) 1am cho bénh
nhan dé bi nhiém trung sinh duc va dudng tiét niéu, va thudc tc ché enzym o-
glucosidaza c6 thé gy ra tac dung phu bao gdm chimg kho tiéu va tiéu chdy. Hon nita,
thudce wre ché enzym dipeptidyl peptidaza 4 (DPP-IV) bi gi61 han & nhitng bénh nhan suy
than. Vi vay, can phai phat hién ra céc loai thudc méi cho bénh dai thao dudng typ 2 ¢6
thé khéc phuc nhitng han ché d6, va theo d6, chét chu van GPR40 (thu thé bat cdp voi
G protein) gan ddy da duoc chu y.

Thuy thé bét cip véi protein G (GPR40), mot loai protein bay vuc xuyén mang,
la mdt loai GPCR thugc ho rhodopsin, va chi yéu duoc biéu hién trong céc t& bao B cua
cac dao tuy. Vi céc phdi tir chinh cta né 1a céc axit béo thay dbi tir trung binh dén dai,

nén thu thé con duoc biét nhu 1a thu thé axit béo tw do 1 (FFAR1).

Co ché bai tiét insulin ctia t& bao B théng qua GPR40 chu yéu duoc xé4c dinh béi
cac phéi tir hodic chat chil van GPR40 lién két voi thy thé. Khi lign két kich hoat thy thé,
con dudng truyén tin hi¢u chinh cho su tiét insulin dugc thuc ddy thong qua Gaog11, day

1 mot loai tiéu phan cia GPCR. Sau d6, con dudng thily phan phospholipit mang té bao
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thong qua enzym Phospholipaze C (PLC) dé tao ra Diacyglyceral (DAG) va Inositol
trisphosphat (IP3), sau d6 hoat héa enzym Protein Kinaza D1 (PKD1) dé cam tng sur

bién doi protein F-actin, va su ti€t ion canxi d€ cudi cung cam Ung sy tiét insulin.

Co ché hoat héa GPR40 cam tmg su tiét insulin véi kiéu phu thudc vao glucoza
trong mau da dugc chimg minh thong qua cac thi nghiém st dung cac mo hinh loai gdm
nhim. (Diabetes, 2007, 56, 1087-1094; Diabetes, 2009, 58, 1067-1076). Co ché bai tiét
insulin phu thudc glucoza trong mau nay khong c¢é nguy co ha dudng huyét, khién
GPR40 tré thanh mdt muc tiéu hép dan dé phat trién loai thudc maoi. Ngoai ra, GPR40
tham gia vao viéc duy tri sy séng cia té bao P tuyén tuy thong qua su didu hoa cia PIX-
1 va BCL2, duy tri hi€u qua ngay ca trong diéu tri 1au dai (BMC Cell Biol., 2014, 15,
24). Hon nita, boi sy phan bd biéu hién GPR40 tuong d6i han ché, nén céc tac dung phu
it r0i ro & cac co quan khdc, va cai thién cAn bing ndi moi mau-glucoza théng qua su
hoat h6a GPR40 ¢6 tiém nang lién quan dén céc bénh réi loan chuyén hoa khéc bao gdm

béo phi va chimg ting huyét ap.

Dua trén nhitng loi thé d6, trong vai ndm qua, cac ngudn Iuc cong nghiép da diu
tu vao vigc phat trién chit chu van GPR40, nhung van chua c6 loai thudce nio duoc phat
hanh ra thi trudng. Trong sé nhitng kham ph4, thudc Fasiglifam coa cong ty duoc Takeda,
chét chti van GPR40 dau tién dugc dua vao thir nghiém l4m sang, da cho thiy hidu qua
ha glucoza & bénh nhan méc bénh dai thao duong typ 2 trong cac thir nghiém giai doan
II. Tuy nhién, bé qua cac hidu qua ctia né, hop chit nay di bi ngimg trong thir nghiém
giai doan I do nhiing lo ngai vé an toan ctia gan (Diabetes obes metab., 2015, 17, 675-
681).

Mot diéu chic chén 14 viéc phat hién ra chat chti vin GPR40 méi lién quan t6i
co ché tiét insulin phu thude glucoza 14 nhw cu can thiét cua xa hoi hién dai, khi ma sb
luong bénh nhan méc bénh rdi loan chuyén héa bao gdm bénh dai théo dudng typ 2 van

tang manh, dé cung cp céch thirc hiéu qua trong didu tri cdc bénh chuyén hoa nay.
Ban chit k§ thuit ciia sing ché

Muc tiéu cua sdng ché phy thudc vao viéc cung cap cac chat chu van tac dong
trén GPR40; cu thé 14 cac dan xuat méi cia axit phenyl propionic, cac chat ddong phan,

va muoi dugc dung ctia nd.
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Tuy nhién, muc dich k¥ thuat dat dugc cta sang ché khéng gi6i han & cac muc
dich néu trén, va nhitng muc dich khéc c6 thé dugc hiéu rd rang boi ngudi ¢ hidu biét
trung binh trong linh vire ndy tir phan mo ta dudi day.

Céc hop chat dugc thé hién bai cong thic (I); raxemat, chit ddng phan d6i quang,

hodc chat dong phan khong d6i quang cua no6, hoac mudi duge dung ctia no:

Cong thtic (I)

R! 12 hydro, ho#c Ci.4 alkyl mach théng hodc mach nhanh ;

R? 14 hydro, xyano, hydroxyl, Ci.4 alkyl mach thing hosic mach nhanh, hodc Ci.

4 alkoxy mach thidng hoic mach nhénh ;

mdi R? va R* doc 1ap 1a hydro, halogen, xyano, Ci4 alkoxy mach thing hoic
mach nhanh, hodc ORS;

trong d6 R® 1 hydro; Cs.10 heteroxycloalkyl bao gdm 1-4 nguyén tir khac loai
dugc chon tir nhém bao gdbm N, O, va S; hoic alkyl duoc thé bang Ca.io heteroxycloalkyl

bao gdm 1-4 nguyén tir khac loai dugc chon tir nhém bao gdm N, O, va S;

mdi RS va R® doc 1ap 1a hydro, halogen, xyano, halometyl, hydroxyl, Ci alkyl

mach thang hodc mach nhanh, hodc Ci4 alkoxy mach thing hodc mach nhanh;
Y 1a NH hoac O;

mdi Z1, Z> va W doc 1ap 1a CR” hoic N;
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trong d6 R” 1a hydro, halogen, xyano, hydroxyl, Ci alkyl mach théng hoic mach
nhénh, hodc Ci.4 alkoxy mach théng hoac mach nhanh.

Sang ché dé xuit cac hop chét theo cong thirc (I), nhu 1 céc raxemat, cac chit
ddng phan dbi quang, déng phan khéng dbi quang ctia n6; hodc mudi duge dung, dé

dieu tri cac bénh rdi loan; trong dé dap tmg v&i su chu van cia GPR40.

Séng ché dé xuat quy trinh cia hop chét theo cong thire (I), nhu 1a cic raxemat,
céc chit ddng phan ddi quang, ddng phan khong di quang ctia né; hoic cac mudi duoc

dung.
Hi¢u qua dat dugc cua sang ché

Cac hop chét ciia sang ché, 1a cdc chat chi vin GPR40, kha dung theo dudng
udng va cuc ky hidu qua trong viéc ha thip luong glucoza trong mau vé trang thai binh
thuong ma khong c6 nguy co gdy ha duong huyét théng qua sy bai tiét insulin phu thude
glucoza. Do d6, cac hop chat va/hodc duge pham ¢ hiéu qua diéu tri bao gdbm céc hop
chit cia sang ché rat hitu ich trong diéu tri, Iam chim, va/hodic lam thuyén giam cac
triéu chiing ctia bénh di thao duong tgyp 2. Ngoai ra, cic hop chét cua sang ché didu
chinh su chénh léch glucoza thong qua sy hoat héa GPR40; hiéu qua diéu tri cling co

thé kha dung tiém ning trong bénh béo phi va chimg tang huyét ap.

Ngoai ra, vi cac hop chét ctia sing ché di cho thiy su cai thién va/hoic tang
cuodng hiéu qua didu tri trong viéc lam diu va/hodc diéu tri céc triéu ching ctia bénh dai
thdo dudng typ 2 so véi cac loai thube ¢6 sin khi danh gia hidu qua ha thip glucoza cia
céc hop chét trén mo hinh dong vat va/hodc cac vat liéu c¢6 ngudn gde tir co quan ngudi,
hop chat c¢6 thé duoc danh gi 14 rat hitu ich cho nhing ngudi thu huong tiém ning cla

séng che.
M0 ta chi tiét sang che

Hop chit c6 cong thire (I); raxemat, chat ddng phén déi quang, hodc ddng phan

khong doi quang cua no, hodc mudi duoc dung cia no:

cong thue (I)
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2

R! 12 hydro, hogc Ci4 alkyl mach thing hoic mach nhanh;

R? 1 hydro, xyano, hydroxyl, Ci4 alkyl mach théng hoac mach nhanh, hodc C;.

4 alkoxy mach théng hoac mach nhanh;

mdi R? va R* doc 1ap 1a hydro, halogen, xyano, Ci.4 alkoxy mach thing hosc

mach nhanh, hoic OR®;

trong d6 R® 13 hydro; Cs.19 heteroxycloalkyl bao gém 1-4 nguyén tir khéc loai
dugc chon tr nhém bao gém N, O, va S; hoic alkyl duoc thé béng Cs-10 heteroxycloalkyl

bao gém 1-4 nguyén tir khac loai dugc chon tir nhém bao gdm N, O, va S;

mdi R® va R doc 1ap 1a hydro, halogen, xyano, halometyl, hydroxyl, Ci alkyl
mach théng hodc mach nhéanh, hodc Ci.4 alkoxy mach théng hodc mach nhénh;

Y 1a NH hodc O;

mdi Z1, Z» va W doc lap 1a CR” hodc N;

trong d6 R7 1a hydro, halogen, xyano, hydroxyl, Ci.4 alkyl mach thing hoic mach
nhénh, hodc Ci4 alkoxy mach théng hodc mach nhanh.

Vi du vé hop chét uu tién c¢6 cong thic (I) ctia séng ché nhu sau:

axit (S)-3-(4-(((R)-4-(6-((1,1-dioxidotetrahydro-2H-thiopyran-4-
yloxy)pyridin-3-yl)-7-flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit  (S)-3-(4-(((R)-7-flo-4-(6-((3-metyloxetan-3-yl)metoxy)pyridin-3-y1)-2,3-
dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit  (S)-3-(4-(((R)-4-(6-(2-(1,1-dioxidothiomorpholino)etoxy)pyridin-3-y1)-7-
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flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit  (S)-3-(4-(((R)-7-flo-4-(6-(oxetan-3-yloxy)pyridin-3-yl)-2,3-dihydro-1H-
inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit (S)-3-(4-(((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-2,3-
dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit  (S)-3-(4-(((R)-7-flo-4-(6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-
2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit (S)-3-(4-(((R)-7-flo-4-(6-(((S)-tetrahydrofuran-3-yl)oxy)pyridin-3-y1)-2,3-
dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit  (S)-3-(4-(((R)-7-flo-4-(4-metyl-6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-
3-y1)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit  (S)-3-(4-(((R)-7-flo-4-(2-metyl-6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-
3-yl)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit  (S)-3-(4-(((R)-4-(5-clo-6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-7-
flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit (S)-3-(4-(((R)-7-flo-4-(5-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-2-y1)-2,3-
dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit (S)-3-(4-(((R)-7-flo-4-(4-metyl-6-((3-metyloxetan-3-yl)metoxy)pyridin-3-
yl)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit (S)-3-(4-(((R)-7-flo-4-(2-metyl-6-((3-metyloxetan-3-yl)metoxy)pyridin-3-
yl)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit  (S)-3-(4-(((R)-7-flo-4-(5-((3-metyloxetan-3-yl)metoxy)pyridin-2-y1)-2,3-
dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit (S)-3-(4-((R)-7-flo-4-(5-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-y1)-2,3-
dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit  (S)-3-(4-((R)-7-flo-4-(5-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-
2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit (S)-3-(4-(((R)-4-(5-clo-6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-7-
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flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit (S)-3-(4-(((R)-4-(5-xyano-6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-
7-flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit (S)-3-(4-((R)-4-(5-xyano-6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-
7-flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit (S)-3-(4-((R)-5-xyano-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-
2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit (S)-3-(4-((R)-5 -ﬂ0—4-(6—(((R)—tetrahydrofurén—3 -yDoxy)pyridin-3-yl1)-2,3-
dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit  (S)-3-(4-((R)-5-metoxy-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-
y1)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit (S)-3-(4-((R)-5-xyano-4-(6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-
2,3-dihydro-1H-inden- 1-yl)oxy)phenyl)hex-4-yvi noic;

axit  (S)-3-(4-(((R)-5-flo-4-(6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-
2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit  (S)-3-(4-(((R)-5-metoxy-4-(6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-
y1)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic;

axit (S)-3-(4-(((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-y1)-2,3-
dihydro-1H-inden-1-yl)amino)phenyl)hex-4-ynoic;

axit 3-(6-(((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-y1)-2,3-
dihydro-1H-inden-1-yl)oxy)pyridin-3-yl)hex-4-ynoic.

Theo sang ché, "heteroxycloalkyl" dé chi nhém xycloalkyl chita nguyén tir khac
loai. Nhom heteroxycloalkyl dién hinh bao gém, nhung khéng gii han &, oxetan,
tetrahydrofuran, pyran, azetidin, pyrolidinyl, piperazinyl, morpholin hodc

thiomorpholin.

Theo sang ché, "Ci.4 alkyl" 12 nhém hydroxylcacbonyl no mach thing hoic mach
nhanh c6 tir 1 dén 4 nguyén tir cacbon. Nhom alkyl dién hinh, nhung khong giéi han &,
metyl, etyl, propyl, butyl, 1-metyletyl, dietyl hodc dimetyl.
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Theo sang ché, "Ci.4 alkoxy" 1a nhém OR c6 1 dén 4 nguyén tir cacbon va R nhu
duoc dinh nghia & trén. Nhém alkoxy dién hinh bao gbm, nhung khong gi¢i han &,

metoxy, etoxy, propoxy, butoxy, 1-metyletoxy hodc 1, 1-dimetyletoxy.

Theo sdng ché, "Ci2 alkyl" 1a nhém hydroxylcarbonyl no c6 mach thing hoic
mach nhénh c6 1 dén 2 nguyén tir cacbon. Nhom alkyl dién hinh bao gdm, nhung khéng

gi61 han ¢, metyl hodc etyl.

Theo sang ché, "C2 alkoxy" 1 nhém OR c6 1 dén 2 nguyén tir cacbon va R nhu
dugc dinh nghia & trén. Nhom alkoxy dién hinh bao gdm, nhung khong giéi han o,

metoxy hodc etoxy.
Theo sang ché, "halo" dugc dinh nghia la nguyén tir brom, flo, hodc clo.

O day, thuat ngit "duge dung” dé chi thanh phan hodc ché pham c6 thé str dung,
trong pham vi tiéu chudn y t&, ma khong két hop voi nguy co giy doc tinh bat hop 1y.

Hop chét theo sang ché chira cac tim khong dbi xtmg hodc bit déi, va do d6, t6n
tai cdc dang ddng phan 1ap thé khac nhau. Dy dinh ring tit ca dang ddng phén 14p thé
ctia hop chit theo sang ché, bao gdm nhung khong gii han &, déng phan khong d6i
quang, chit dong phan d6i quang va chat ddng phan atropi, ciing nhw 12 hdn hop ctia
ching nhu hdn hop raxemic, tao ra mot phan cia sang ché. Chat dong phan lap thé duge
dé cép dén la chit dong phan dbi quang, va hdn hop céc chit ddng phén nay thuong
duoc goi 1a hdn hop chat ddng phan d6i quang. Hdn hop 50:50 ctia chit ddong phéan ddi

quang dugc dé cap dén 1a hdn hop raxemic hoic raxemat.

Theo sang ché, "ddng phan khong ddi quang" dé chi chéat déng phan lap thé c6
hai tdm bit ddi hodc hon va cac phan tir ctia né khong phai 1a hinh anh phan chiéu cia
nhau. Pong phan khong di quang c6 cac dic tinh vt 1y khac nhau, nhu cic diém nong
chay, diém so6i, dic tinh quang phd va kha nang phan ing. Hon hop dong phan khéng
d6i quang c6 thé duge phan tach bang quy trinh phan tich phan giai cao nhur dién di va

sac ky.

Theo séng ché, "chit dong phén d6i quang” dé chi hai chat dong phan lap thé
ctia hop chét 12 nhitng hinh anh phan chiéu khong thé thay thé ciia nhau.

Hop chat "mudi duge dung" duge st dung & day, dé chi muoi hitu co hoac vo
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co duge dung cua hop chét theo sang ché. Mudi dién hinh bao gém, nhung khong gidi
han ¢, cac 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, saccarat, format, benzoat, glutamat, metansulfonat "mesylat", etansulfonat,
benzensulfonat, p-toluensulfonat, va pamoat (tuc la, 1,1'-metylen-bis-(2-hydroxy-3-
naphthoat)). Mudi dugc dung c¢é thé bao gdm ca phan tir khdc nhu ion axetat ion, ion
sucxinat hodc ion trai ddu khac. Ton trai dau c6 thé 1a géc hitu co hodc vo co ma 6n dinh
dién tich trén hop chét géc. Ngoai ra, mudi duoc dung c6 thé ¢6 nhidu hodc mot nguyén
tr tich dién trong cAu tric cta né. Trudng hop c6 nhidu nguyén tir tich dién 14 mot phan
ctia mudi duoc dung cé thé ¢6 nhiéu ion trai diu. Do d6, mubdi dugc dung cé thé c6 mot

hodc nhiéu nguyén ti tich dién va/hodc mot hodc nhi€u ion trai dau.

Néu hop chit cua sang ché 1a bazo, mudi duge dung mong mudn c6 thé dugce
bao ché bing phuong phép bit ky c6 sin trong linh vuc nay, vi du xir Iy bazo tu do bang
axit vO co, nhu axit clohydric, axit bromhydric, axit sulfuric, axit nitric, axit
metansulfonic, axit phosphoric va tuong tu, hodc béng axit hitu co, nhu axit axetic, axit
maleic, axit sucxinic, axit mandelic, axit fumaric, axit malonic, axit pyruvic, axit oxalic,
axit glycolic, axit salixylic, axit pyranosidyl, nhu axit glucuronic hodc axit galacturonic,
axit alpha hydroxy, nhu axit xitric hodc axit tartaric, axit amin, nhu axit aspartic hoac
axit glutamic, axit aromatic, nhu axit benzoic hodc axit xinamic, axit sulfonic, nhu axit

p-toluensulfonic hodc axit metansulfonic, hodc tuong tu.

Néu hop chit ctia sang ché 1a axit, mubi dugc dung mong mudn c6 thé duoc biao
ché bang phuong phép thich hop bit ky, vi du xtr 1y axit tw do bang bazo v6 co hoic
hitu co, nhu amin (bac mot, hai hodc ba), hydroxit cua kim loai kiém hoac hydroxit cia
kim loai kiém thé hoic tuong tu. Cac vi du minh hoa cua mudi thich hop bao gém,
nhung khéng gi6i han &, mudi hitu co cé ngudn gde tir axit amin, nhu glyxin va arginin,
amoniac, amin bac mot, hai va ba, va amin vong, nhu piperidin, morpholin va piperazin,
va mudi vo co co ngudn gde tir natri, canxi, kali, magie, mangan, sit, dong, k&m, nhém
va liti.

Theo khia canh khac, sang ché dé xuat phuong phap diéu ché hop chit c6 cong

thire (I) hodc muoi dugc dung cia nd.
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Tru khi truong hop khac dugc chi ra, cdc nhom, cac goc va phan tir the, cu the

R, Y, W, Zi, va Z> duge dinh nghia nhu trén va sau day.
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*93R!1a hydro, hodc C14 alkyl mach thing hodc mach nhénh;

R? 1a hydro, xyano, hydroxyl, Ci4 alkyl mach théng hodc mach nhanh, hodc C;-

4 alkoxy mach théng hoac mach nhénh;

mdi R? va R*doc 1ap 1a hydro, halogen, xyanua, Ci4 alkoxy mach thing hoic

mach hhénh, hodc ORS;

trong d6 R® 14 hydro; Cs.10 heteroxycloalkyl bao gébm 1-4 nguyén tir khac loai
dugc chon tir nhdm bao gém N, O, va S; hodc alkyl dugc thé béng Cs-10 heteroxycloalkyl

bao gém 1-4 nguyén tir khac loai dugc chon tir nhom bao gém N, O, vas;

mdi R® va R® doc 1ap 1a hydro, halogen, xyano, halometyl, hydroxyl, Ci4 alkyl

mach théng hodc mach nhanh, hodc Ci.4 alkoxy mach théng hodc mach nhanh;
Y la NH hoac O;
mdi Z1, Zo va W doc 1ap 1a CR7 hodic N;

trong d6 R7 14 hydro, halogen, xyano, hydroxy, Ci4 alkyl mach thing hoic mach
nhanh, hodc Ci.4 alkoxy mach théng hodc mach nhanh.

Dic biét 13, quy trinh didu ché hop chat ¢6 cong thire (I) bao gdm;

Budc diéu ché hop chét 3 thong qua phan tmg thé ctia hop chét 1 va hop chat 2
(budc 1),

Budc diéu ché hop chét duoc thé hién hodc bing cong thirc 4 hodc cong thi 6

thong qua phan tng boronyl héa ctia hop chit 3 va hop chét 5 (bude 2);

Bude diéu ché hop chét 7 théng qua phan tng ghép doi Suzuki ctia hop chat 3
va 5 hodc hop chét 4 va hop chat 6 (budc 3);

Bude diéu ché hop chét 9 thong qua phan tmg ngung tu Mitsunobu ctia hop chit
7 va hop chét 8 (budc 4); hoic

Budc didu ché hop chat ¢6 cong thie (I) théng qua phan tng thiy phan ctia hop
chét 9 (budc 5).

Quy trinh diéu ché hop chét c6 cong thirc (I) ¢6 thé dugc mo ta chi tiét trong

ting budc nhu sau:

i) Trong budc 1, hop chat 3 ¢ thé dugc diéu ché thong qua su thay thé loai bo
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nhém ctia hop chét 2 bang hop chat 1. Ngoai ra, dung mdi ¢ sin cho phan tmg bao gbm
N,N-dimetylformamit, axetonitril, dimetylsulfoxit hodc toluen, va céc bazo dugc su
dung trong phan timg bao gdm xesi cacbonat, kali cacbonat hogc natri hydrit. Cu thé,
bude mé ta sy didu ché hop chit 3 théng qua phan tmg thé ciia cong thirc 1 va cong thiic

2 v6i dung mdi va bazo thich hop, vi du N,N-dimetylformamit va kali cacbonat.

ii) Buéc 2 mé ta quy trinh didu ché hop chat 4 hogc hop chét 6 thong qua phan
ting boronyl hoa ctia hop chét 3 hozc hop chit 5 bang sir dung lugng tuong duong hozc
du chit phéan Ung boronyl héa va chét xtic tac kim loai. Chét xtc tac kim loai, cu thé

hon 14 chit xuc tac paladi bao gdm [1,1'-Bis(diphenylphosphino)feroxen]diclo Paladi
(I), diclometan (Pd(dppf)Cl> - DCM) hodc Paladi tetrakis(triphenylphosphin)

(Pd(PPhs)s). Ngoai ra, dung mdi trong phan g bao gém diclometan, axetonitril, 1, 4-
dioxan hodc toluen. Chét phéan tng bo cé thé duge chon tir hodc Bis(pinacolato)dibo
hoic Bis(neopentylglycolato)dibo. Cu thé hon, quy trinh didu ché hop chat 4 ¢6 thé dugc
mo ta trong phan ing sau; phan ing cua dung dich cua hop chét 3 va chét xuc tac, chét
phan tng bo, bazo va dung mdi thich hop, vi du 1,4-dioxan véi Pd(dppf)Cla, kali axetat

va Bis(pinacolato)dibo.

iii) Budc 3 mé ta quy trinh diéu ché hop chit ma dugc thé hién bang hop chét 7
tir phan (mg ghép doi Suzuki cta hop chat 4 hoic hop chét 6 thu duge tir bude 2 va hop
chit 3 hodc hop chét 5. Phan Gmg ghép dbi c6 thé duge xtr Iy bing ché pham thich hop
clia chét xtc téc paladi va bazo, va chat xfic tdc c6 sin cho phan mg bao gdm
Tetrakis(triphenylphosphin) (Pd(PPhs)s), Bis(triphenylphosphin)Paladi (II) diclorua
(PAClx(PPh3),), Paladi diclorua (PdClz) hodc Paladi axetat (Pd(OCOCH3)2). Ngoai ra,
dung mbi dugc str dung trong phan img bao goém tetrahydrofuran, dietylete, diphenylete,
diisopropylete, N,N-dimetylformamit, dimetylaxetamit, dimetylsulfoxit, diclometan,
clobenzen, toluen, benzen hozc nude hodc hdn hop cac dung mdi nay. Cu thé hon, bude
md ta quy trinh didu ché hop chit 7 théng qua phan tng ghép doi Suzuki ctia hop chit
3 va hop chét 4 béng ché phén dung moi, chét xtc tac, phéi tr va bazo thich hop, vi du,
hdn hop clia toluen va nudc voi Pda(dba)s, biphenyl-dixyclohexyl-phosphin, va kali

phosphat tribazo.

iv) Budc 4 mé ta quy trinh diéu ché hop chat 9 théng qua phan tmg Mitsunobu
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ctia hop chét 7 va hop chét 8. Cu thé hon, hop chit 9 c6 thé duoc didu ché tir phan tmg
Mitsunobu cta dung dich hén hop ctia hop chit 7 va hop chit 8 véi triphenylphosphin
va 1,1'-(azodicarbonyl)dipiperidin (ADDP) dudi 0.

v) Budc 5 mé ta quy trinh didu ché cac hop chét ctia cong thire (I) théng qua
phan tmg thily phan cta hop chat 9 trong didu kién co ban. Cu thé, cic hop chét cia
cong thire (I) ¢6 thé duoc didu ché thong qua hop chit 9 véi bazo thich hop ¢ nhiét d6
phong, dan dén viéc khir este thanh axit cacboxylic. Cac bazo kha dung cho phan tmg
bao gbém kali hydroxit, natri hydroxit hodc liti hydroxit. Cu thé hon, cic hop chit ctia
cong thire (I) ¢6 thé duoc diéu ché tir phan tmg cta hop chét 9 véi bazo thich hop, vi du,
liti hydroxit.

Sang ché dé xuét duogc phém cho viée diéu tri cac bénh rdi loan chuyén hoa, bao
gdm cac hop chét cta cong thic (I), raxemat, chit dong phan déi quang, dong phan
khéng ddi quang cia né, hodc cac mudi duge dung ciia nd. Cac hop chét cia sang ché
nhim muyc dich sir dung trong nganh dugc bao gdm cac hop chit ¢6 cong thire (1), céc

mudi dugc dung, dung dich, hydrat dugc dung.

Thuat ngit "phong ngira", duoc sir dung & diy, bao ham bét ky su wre ché hoic

lam thuyén giam bénh duoc tic dong boi cac hop chét ciia sing ché.

Thuét ngit "diéu tri", dugc str dung & day, bao ham bt ky phuong phap diéu tri
bénh nao dé & dong vat c6 vu, ddc biét [a & nguoi, va bao gém viée trc ché cac bénh, tic
la, kim ham sy phat trién cua bénh; hoic giai toa cac bénh, trc 1a bao gém viéc lam
thuyén giam céc bénh va/hoic tridu chimg hoidc diéu kién ctia n6 va lam chim sy tién
trién ctia bénh.

Thuét ngt "rdi loan chuyén héa", dugc sir dung & day, dé cap dén bat ky su rbi
loan gy ra boi sy bat thuong chuyén hoa lipit hodc glucoza, va bao gém, nhung khong
giéi han &, bénh béo phi, bénh dai théao dudng typ 2, rdi loan dung nap glucoza, khang
insulin, ting duong huyét, tang lipit mau, ting triglycerit mau, va bénh rdi loan lipit mau.

Sang ché d& mo ta phuong phap diéu tri cac bénh rdi loan chuyén hoa trong ddi
tuong can thiét ctia no, bao gém quan ly lugng hiéu qua st dung ctia dugc phém dén d6i
tugng. Liéu luong dugce pham cia sang ché c6 thé khac nhau tuy thudc vao can nang,

tudi tac, gidi tinh, tinh trang thé chat, ché d¢ dn udng, thoi gian cua bénh nhan va ché
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d6 quan ly, ty 1& bai tiét, va mic do nghiém trong ctia bénh, nhung d& thiy déi véi nhing
nguoi cd hiéu biét trung binh trong linh vuc nay. Pong vat c6 vi, ddc biét 1a con nguoi,

la mong mudn cho céc ca theé khong c6 gidi han.

Thuét ngit "luong ¢6 hidu qua didu tri" dung dé chi mot luong hop chit clia sang
ché gitp cai thién, lam suy gidm hodc loai bd mdt can bénh hodc diéu kién cu thé hoic
ngédn chin hay lam cham cta su tn cong ctia mot loai bénh hodc didu kién cu thé. Trong
truong hop bénh déi thio duong, Tuong ¢ hiu quéa diéu tri cia thude ¢6 thé 1am giam
luong glucoza trong méau sau khi an; gidm luong HbA Ic; diéu tri hoic e ché bénh vong
mac do dai thdo dudng hoidc bénh than; e ché (lam chdm dén mot muc do nao do va tét
nhét 1a dung lai) su tién trién cua bénh tiéu dudng; giam can; cai thién hodc ting cuong
chirc ning ctia t€ bao B tuyén tuy; va/hodc lam giam bt mot hode nhidu cac triéu ching
lién quan dén bénh tiéu dudng. Trong pham vi, thude c¢6 thé diéu chinh luong glucoza

glucoza vé trang thai binh thudng.

Thuét ngit "duoc pham" duoc st dung & day c6 thé chira thanh phan hidu qua va
ché phdm duoc dung, va céc duge phiam phit hop v6i sy phan phdi cia cac hop chét ciia
sang ché va phuong phap diéu ché ctia né c6 thé dé dang thiy 16 ddi véi nhimng nguoi

c6 hiéu biét trung binh trong linh vuc nay.

Dugc phdm duge sir dung & day co thé dugee st dung bang dudng uéng hoic
bang cach tiém tinh mach thong qua cac ché pham da dang, va lidu ding hiéu qua cé thé
thay doi tiiy theo tinh trang thé chat, trong luong co thé va mirc d6 nghiém trong cua
bénh ctia d6i tuong, cong thire, thoi gian va 16 trinh sir dung, nhung c6 thé d& dang duoc

x4c dinh béi nhitng nguoi c6 hiéu biét trung binh trong linh vuc nay.

Céc ché phdm phu hop str dung qua dudng ubng bao gdm thudc vién, vién nang
rAn/mém, chét long, huyén phu, chét nhii héa, xi-ro, hat, va cdn ngot, va thuong bao
gém cac chat pha lo2ng (vi du nhu lactoza, dextroza, sucroza mannitol, solbitol,
xenluloza, va/hodc glyxin) va cht bdi tron (vi du nhu silica, d4 tan, axit stearic va mubi
magie hodc canxi cua né va/hodc polyetylen glycol). Cong thirc ctia vién nén cling bao
g6m chét két dinh gém c6 magie nhom silicat, hd tinh bot, gelatin, metyl xenluloza, natri
carboxy metyl xenluloza, va/hodc poly-venyl pyrrolidin, va iy thudc vao truong hop,
vién nén c6 thé chira cht 1am tan rd bao gdm tinh bot, chit 1am déng aga, axit alginic

hodc mudi natri cua nd, hon hop so6i, chat hap thy, chat tao mau, chat tao hwong vi, hodc
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chat lam ngot.

Dugc pham duoc sit dung & diy dugce ding véi nhiing luong duoc dung. Thuat
ngtt "lugng dugc dung" dung dé chi luong du cia mot hop chét trong sang ché co thé
diéu tri bénh voi ty 18 loi ich/rai ro hop 1y va ddy di, va lugng hiéu qua co thé dugc x4c
dinh d& dang tuy thudc vao loai bénh, mitc d6 nghiém trong ctia db6i tuong, dd hoat dong
cta hop chét, d6 nhay cua dbi tuong véi hop chét, thoi gian 16 trinh str dung va ti 1€ bai
tiét, khoang thoi gian diéu tri, cac yéu t6 bao gdm céc thube dugc sir dung phéi hop va
cac yéu 8 y hoc di biét khac. Céc hop chét cia sang ché 6 thé duoc két hop hodc phbi
hop cling véi cac loai thude khac nhu liéu phép két hop hodc tri lidu don, va c6 thé duoc
st dung vai li€u phap bd sung cho didu tri d& c6 tir trude voi sy diéu tri don 1é hodc
nhiéu 1an. T4t ca céc yéu t6 duoc dé cip phai duoc xem xét day du dé xac dinh trong
gi61 han cia muyc ti€éu dat dugc hiéu qua diéu tri t6i da véi luong hop chét téi thiu ma
khong c6 nhiing tac dung phu cé hai hodc nghiém trong, va qua trinh nay co thé duoc

xéc dinh d& dang boi nhimg ngudi ¢6 hidu biét trung binh trong linh vuc nay.

Cu thé, luong hop chét c6 hidu qua vé mit tri liéu trong sang ché ¢6 thé thay ddi
tly theo tudi, gidi tinh va trong luong co thé ciia ddi twong, va thong thudng dao dong
tir 0,001 dén 150 mg mdi 1 kg trong luong co thé, dang mong doi tir 0,01 dén 100
mg/kg/ngay hodc 0,01 dén 100 mg/kg/48 gid véi Q.D., B.LD hoic T.ID.

Séang ché giai thich, nhung khong gidi han ¢, mot cach chi tiét thong qua cac vi

du va céc vi du thuc nghiém sau day.
Céc chat trung gian

Chét trung gian 1: metyl este clia axit (3S)-3-(4-hydroxy-phenyl)-hex-4-ynoic
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Bude 1: Hoa tan 5-(4-hydroxy-benzyliden)-2,2-dimetyl-[1,3]dioxan-4,6-dion 4-
hydroxybenzandehit (1,0 duong luong) trong nuée (0,9 M) & 75°C. Sau d6, bo sung

dung dich axit meldrum (1,1 duong luong) trong nude (1,2 M) vao hén hop phan tmg.
Khudy hdn hop & 75 °C trong 2 gir va sau d6 thém dung dich axit meldrum (0,5 duong
lwong) trong nudée (1,2 M). Khudy hdn hop & 75 °C trong 2 gid nita. Hon hop duoge dat
t6i nhiét d6 phong, loc hdn hop bang nude da. Sy khoé chét rin uét trong 10 (50°C) dé
thu dugc 5-(4-hydroxy-benzyliden) -2,2-dimetyl- [1,3] dioxan-4,6-dion.

Budce 2: B sung ting giot (+/-)-5-[1-(4-hydroxy-phenyl)-but-2-ynyl]-2,2-dimetyl-
[1,3]dioxan-4,6-dion 1-propynylmagie bromit trong tetrahydrofuran (0,5 N, 3,0 duong
luong) vao dung dich 5-(4-hydroxy-benzyliden)-2,2-dimetyl-1,3-dioxan-4,6-dion (1,0
duong luong) trong tetrahydrofuran khan (0,4 M) & 4°C trong mdi trudng khi Na. Khudy
hén hop phan tmg & nhiét d6 trong phong trong 30 phut. Lam ngudi hdn hop bang dung
dich amoni clorua ngdm nudc bdo hoa va rira bang hexan. Sau khi thu 16p nude, axit
héa hdn hop nay bing dung dich axit clohydric ngdm nudc 1,0 M va pha loing véi etyl
axetat. Rira 16p hitu co bang nudc va nude mudi, 1am kho trén magie sulfat, loc va co
dic. Tinh ché phan con lai thu dugc bang cach tach ria sic ky c6t nhanh trén gel silic
dioxit dé thu (+/-) - 5- [1- (4-hydroxy-phenyl) -but-2-ynyl] -2,2-dimetyl- [1,3] dioxan-
4,6-dion.
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Budc 3: Axit (+/-)-3-(4-hydroxy-phenyl)-hex-4-ynoic

Hoa tan (+/-)-5-[1-(4-hydroxy-phenyl)-but-2-ynyl]-2,2-dimetyl-[1,3]dioxan-
4,6-dion (1,0 duong luong) trong hdn hop ctia 3-pentanon (0,8 M) va nude (1,6 M) va
khuéy 6 100°C trong 48 gio. Hodn hop duogc dat dén nhiét do phong, va bazo héa véi
dung dich kali hydroxit 3,0 M. Thu l6p nudc, axit hda bing axit clohydric dim dic va
pha loging véi etyl axetat. Rira 16p hitu co bang nudc mudi, lam kho trén magie sulfat,
loc va ¢b dic. Khong can tinh ché thém dé thu dugc axit (+/-)-3-(4-hydroxy-phenyl)-

hex-4-ynoic.
Budce 4: Axit (3S)-3-(4-hydroxy-phenyl)-hex-4-ynoic

Thém mét dung dich (1S, 2R) -1-amino-2-indanol (0,6 duong lugng) trong
axetonitril khan (0,8 M) vao mét dung dich axit (+/-)-3-(4-hydroxy-phenyl)-hex-4-ynoic
(1,0 duong luong) trong axetonitril khan (0,8 M) ¢ 70°C va khudy trong 4 gid. Hon hop
duogc dat dén nhiét d6 phong, loc mudi. Thém mubi vao hdn hop axetonitril (0,4 M) va
nuée (4,3 M) 6 70°C va khuéy trong 4 gio. Hon hop duoc dat dén nhiét do phong, va loc
mudi. Sau hai 14n chay theo céch tuong tu, thém mudi vao hdn hop etyl axetat va nuéc
& nhiét dd phong. Thém dung dich axit clohydric 2,0 M va khudy manh hén hop & nhiét
d6 phong. Sau khi thu dugc hai 16p rd rang, phén tach cac 16p va pha lodng véi etyl
axetat. Rira 16p hitu co bang nude mudi, 1am kho trén magie sulfat, loc va ¢d dic. Khong

cAn tinh ché thém dé thu dugc axit (3S)-3-(4-hydroxy-phenyl)-hex-4-ynoic.
Budc 5: Metyl este cia axit (3S)-3-(4-Hydroxy-phenyl)-hex-4-ynoic

Thém axit sulfuric dam dic (5 giot) vao hdn hop axit (3S)-3-(4-hydroxy-
phenyl)-hex-4-ynoic (1,0 duong lugng) trong metanol (0,5 M) & nhiét d6 phong. Khuiy
hén hop & 90 °C trong 18 gid. Hon hop duge dat nhiét do phong, va bazo héa véi dung
dich natri bicacbonat ngdm nu6c bio hoa va chiét bang etyl axetat. Rira 16p hitu co bang
nude va nude mudi, 1am kho trén magie sulfat, loc va c6 dac. Khong can tinh ché thém

dé thu dugc metyl este ciia axit (3S)-3-(4-hydroxy-phenyl)-hex-4-ynoic.

Chit trung gian 2:  (S)-((4-brom-7-flo-2,3-dihydro-1H-inden-1-yl)oxy)(tert-
butyl)dimetylsilan

-19-



36641

Buéec 1: (S)-4-brom-7-flo-2,3-dihydro-1H-inden-1-ol

B6 sung axit formic (3,5 dwong luong) vao dung dich trietylamin (3,0_duong
lugng) trong diclometan (1,5 M) ¢ 4°C. Thém 4-brom-7-flo-2,3-dihydro-1H-inden-1-
one (1,0 duong lugng) va sao d6 1am sach bang Na trong 5 phut. B6 sung clo{[(1S,25)-
(-)-2-amino-1,2-diphenyletyl](4-toluensulfonyl)amido }-(mesitylen)ruteni  (II) (0,02
dwong luong) va sau d6 khudy ¢ nhiét do trong phong trong 18 gid. Rira 16p hitu co
béng nuée mubi, 1am kho trén magie sulfat, loc va c6 ddc. Tinh ché phén con lai thu
duoc duoc bing séc ky cot nhanh trén gel silic dioxit dé thu dugc (S)-4-brom-7-flo-2,3-

- dihydro-1H-inden-1-ol. X4ac nhan luong du déng phan ddi quang bang < Phuong phép
phan tich UPCC bat ddi I>.
Budce 2: (S)-((4-brom-7-flo-2,3-dihydro-1H-inden-1-yl)oxy)(tert-butyl)dimetylsilan

*158

B sung imidazol (3,0 duong lugng) vao dung dich (S)-4-brom-7-flo-2,3-
dihydro-1H-inden-1-ol (1,0 duong luong) trong diclometan (1,5 M) & 4°C. Khuay hdn
hop phan mg & nhiét do trong phong trong 5 phit. B sung tert-Butyldimetylsillyl
clorua (2,0 duong lwong) va sau d6 hén hop duge t6i nhiét do phong, khudy trong 1 gio.
Pha lodng hdn hop bing etyl axetat va rira bing nudc. Rira 16p hiru co bang nuédc mubi,

lam kho trén magie sulfat, loc va c6 dac. Tinh ché phén con lai thu dugce duoc béng sdc
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ky cot nhanh trén gel silic dioxit dé thu duogc (S)-((4-brom-7-flo-2,3-dihydro-1H-inden-
1-yDoxy)(tert-butyl)dimetylsilan.

Chat trung gian 3: (S)-4-brom-1-((tert-butyldimetylsilyl)oxy)-2,3-dihydro-1H-inden-5-

carbonitril
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Budce 1: 4-brom-5-metoxy-2,3-dihydro-1H-inden-1-on

B6 sung N-bromsucxinimit (1,0 duong luong) vao dung dich 5-metoxy-2,3-
dihydro-1H-inden-1-on (1,0 duong lugng) trong nuéde (0,1 M) va dun néng hdn hop
phan tmg 60°C. B6 sung dung dich axit sulfuric ngdm nuéc 40% (2,0 duong luong) va
khudy & 60°C trong 6 gid. Chiét san pham tho bang ete tert-butyl metyl va lam kho bang
magie sulfat, loc va c6 dic. Sau do, tinh ché thém hdn hop nay bang cach str dung etanol
dé tao ra 4-brom-5-metoxy-2,3-dihydro-1H-inden-1-on tinh khiét.

Budc 2: 4-brom-5-hydroxy-2,3-dihydro-1H-inden-1-on

Thém natri thiometoxit (4,4 duong luong) vao dung dich 4-brom-5-metoxy-2,3-
dihydro-1H-inden-1-on (1,0 duong luong) trong N,N-dimetylformamit (1,7 M). Khudy
hdn hgp phan tmg & 120°C trong 3 gid. Hon hop duoc dat t6i nhiét d6 phong, trung hoa
bang dung dich clohydric 1,0M va pha lodng v&i etyl axetat. Rira 16p hitu co bang nudc

va nudc muoi, 1am kho trén magie sulfat, loc va cd ddc. Tinh ché phan con lai thu dugc
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bang séc ky cot nhanh trén gel silic dioxit dé thu dugc 4-brom-5-hydroxy-2,3-dihydro-

1H-inden-1-on.
Budce 3: 4-brom-1-0x0-2,3-dihydro-1H-inden-5-yl triflometansulfonat

B sung timg giot triflometansulfonic anhydrit (1,1 duong lugng) vao dung dich
2,6-lutidin (2,5 duong lugng) va 4-brom-5-hydroxy-2,3-dihydro-1H-inden-1-on (1,0
duong lugng) trong diclometan (3,5 M) & 4 °C. Hon hop duoc dat téi nhiét do trong
phong va khudy trong 3 gio. Pha loang hdn hop bang diclo-metan va rira bang dung dich
amoni clorua ngdm nudc bdo hoa. Rira 16p hitu co bang nude va nude mudi, 1lam kho
trén magie sulfat, loc va ¢6 dac. Tinh ché phén con lai thu duoc béng sic ky ¢t nhanh
trén gel silic dioxit dé thu dugc 4-brom-1-oxo0-2,3-dihydro-1H-inden-5-yl

triflometansulfonat.
Budc 4: 4-brom-1-0x0-2,3-dihydro-1H-inden-5-carbonitril

Thém kém xyanua (0,3 duong lugng), tris(dibbenzylideneaxeton)dipaladi (0)
(0,05 duong lugng) va 1,1-bis(diphenylphosphino)feroxen (0,1 duong luong) vao dung
dich 4-brom-1-0x0-2,3-dihydro-1H-inden-5-yl triflometansulfonat (1,0 duong luong)
trong N,N-dimetylformamit (0,6 M). Khuay hén hop phan tmg & 70°C trong 1 gid. Pha
losing hdn hop bang etyl axetat va rira bang nuéc. Rira 16p hitu co bang nude mudi, lam
kho trén magie sulfat, loc va c6 déc. Tinh ché phfin con lai thu dugc bﬁng sic ky ¢t
nhanh trén gel silic dioxit d& thu duoc 4-brom-1-0xo-2,3-dihydro-1H-inden-5-

carbonitril.
Budc 5: (S)-4-brom-1-hydroxy-2,3-dihydro-1H-inden-5-carbonitril

B6 sung axit formic (3,5 dwong luong) vao dung dich trietylamin (3,0 duwong
luong) trong diclometan (0,2 M) ¢ 4 °C. Thém 4-brom-1-o0x0-2,3-dihydro-1H-inden-5-
carbonitril (1,0 dwong lwong) va sau d6 lam sach bing N trong 5 phut. Thém
clo{[(18S,25)-(-)-2-amino-1,2-diphenyletyl](4-toluensulfonyl)amido} -
(mesitylen)ruteni(IT) (0,02 duong luong) va khudy & nhiét do phéng trong 18 gid. Pha
loéing hdn hop bang diclometan va rira bing nude. Rira 16p hitu co bang nude mudi, 1am
khé trén magie sulfat, loc va ¢ dic. Tinh ché phin con lai thu duge bang séc ky cot
nhanh trén gel silic dioxit dé thu duoc (S)-4-brom-1-hydroxy-2,3-dihydro-1H-inden-5-
carbonitril. X4c nhan luong du ddng phan ddi quang bing < Phuong phap phan tich
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UPCC bét d6i I>.
Bude 6: (S)-4-brom-1-((tert-butyldimetylsilyl)oxy)-2,3-dihydro-1H-inden-5-carbonitril

B sung imidazol (5,0 dwong lugng) vao dung dich (S)-4-brom-1-hydroxy-2,3-
dihydro-1H-inden-5-carbonitril (1,0 duong lugng) trong diclometan (0,1 M) & 4 °C.
Khudy hén hop phan tmg & nhiét do trong phong trong 15 phtt. Thém tert-
Butyldimetylsillyl chlorua (5,0 dwong lwong) va sau d6 hén hop duoc dat dén nhiét d6
trong phong va khudy trong 1 gio. Pha loing hon hop bang etyl axetat va rira bang nude.
Rira 16p hitu co bang nuwdc mudi, lam kho trén magie sulfat, loc va ¢ dic. Tinh ché
phin con lai thu duoc bang sic ky cot nhanh trén gel silic dioxit dé thu dugc (S)-4-brom-

1-((tert-butyldimetylsilyl) oxy)-2,3-dihydro-1H-inden-5-carbonitril.

Chat trung gian 4:  (S)-((4-brom-5-flo-2,3-dihydro-1H-inden- 1-yl)oxy)(tert-
butyl)dimetylsilan

Budce 1: (S)-4-brom-5-flo-2,3-dihydro-1H-inden-1-ol

B6 sung axit formic (3,5 duong luong) vao dung dich trietylamin (3,0_dwong
luong) trong diclometan (0,2 M) & 4 °C. Thém 4-brom-5-flo-2,3-dihydro-1H-inden-1-
one (1,0 dwong luong) va sau dé lam sach bang Na trong 5 phiit. Thém clo{[(1S,2S)-(-)-
2-amino-1,2-diphenyletyl](4-toluensulfonyl)amido }-(mesitylen) ruteni (II) (0,02 duong
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luong) va khudy & nhiét d6 trong phong trong 18 gid. Pha lodng hén hop bing
diclometan va rira bang nuée. Rua 16p hitu co bang nude mudi, 1lam khd trén magie
sulfat, loc va c6 dic. Tinh ché phﬁn con lai thu dugc béng sdc ky cdt nhanh trén gel silic
dioxit dé thu dugc (S)-4-brom-5-flo-2,3-dihydro-1H-inden-1-0l. X4c nhén luong du
ddng phan ddi quang bing < Phuong phap phan tich UPCC bét dbi I>.

Budc 2: (S)-((4-brom-5-flo-2,3-dihydro-1H-inden-1-yl)oxy)(tert-butyl)dimetylsilan
*194

B6 sung imidazol (3,0 duong lugng) vao dung dich (S)-4-brom-5-flo-2,3-
dihydro-1H-inden-1-ol (1,0 duong luong) trong diclometan (1,5 M) ¢ 4 °C. Khudy hdn
hop phéan ung & nhiét d6 trong phong trong 15 phut. B6 sung tert-butyldimetylsillyl
clorua (2,0 duong luong) va sau d6 hdn hop phin tmg duoc dat dén nhiét do phong,
khudy trong 18 gid. Pha loding hdn hop bing etyl axetat vad rira bang nudc. Rita 16p hitu
co be‘ing nude mudi, 1am kho trén magie sulfat, loc va ¢ dic. Tinh ché phén con lai thu
duoc bang sic ky cot nhanh trén gel silic dioxit dé thu duogc (S)-((4-brom-5-flo-2,3-
dihydro-1H-inden-1-yl)oxy)(tert-butyl)dimetylsilan.

Chét trung gian 5: (S)-((4-brom-5-metoxy-2,3-dihydro-1H-inden-1-yl)oxy)(tert-
butyl)dimetylsilan

/oo L /:O . /:OH — /:oms

Budc 1: 4-brom-5-metoxy-2,3-dihydro-1H-inden-1-on

B6 sung N-bromsucxinimit (1,0 duong lugng) vao dung dich 5-metoxy-2,3-
dihydro-1H-inden-1-on (1,0 duong luong) trong nudc (0,1 M) va dun néng hdn hop
phan tmg dén 60°C. Thém dung dich axit sulfuric ngdm nuéc 40% (2,0 duong lugng) va
khudy trong 6 gid. Chiét xuét san pham tho bing ete tert-butyl methyl va lam kho bang
magie sulfat, loc va c6 dic. Sau d6 tinh ché thém béng sy két tinh sir dung etanol dé thu

duoc 4-brom-5-metoxy-2,3-dihydro-1H-inden-1-on tinh khiét.
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Buéce 2: (S)-4-brom-5-metoxy-2,3-dihydro-1H-inden-1-o0l

B6 sung axit formic (3,5 duong luong) vao dung dich trietylamin (3,0 duong
lugng) trong diclometan (0,2 M) & 4 °C. Thém 4-brom-5-metoxy-2,3-dihydro-1H-inden-
1-on (1.0 duong luong) va sau d6 lam sach hdn hop bing Nj trong 5 phut. Thém
clo{[(18S,2S)-(-)-2-amino-1,2-diphenyletyl](4-toluensulfonyl)amido}-
(mesitylen)ruteni(Il) (0,02 duong lugng) va khudy & nhiét do trong phong trong 18 gid.
Pha loding hdn hop bing diclometan va riia bing nude. Rira 16p hitu co bing nuée mubi,
lam kho trén magie sulfat, loc va ¢6 dac. Tinh ché phan con lai thu dugc bang sic ky cot
nhanh trén gel silic dioxit dé thu duoc (S)-4-brom-5-metoxy-2,3-dihydro-1H-inden-1-
ol. X4c nhan luong du ddng phan dbi quang bang < Phuong phap phan tich UPCC bét
d6i I>.

Bude 3: (S)-((4-brom-5-metoxy-2,3-dihydro-1H-inden-1-yl)oxy)(tert-
butyl)dimetylsilan

B6 sung imidazol (5,0 dwong lugng) vao dung dich (S)-4-brom-5-metoxy-2,3-
dihydro-1H-inden-1-ol (1,0 dwong luong) trong diclometan (0,1 M) & 4 °C. Khudy hén
hop phan ing & nhiét do trong phong trong 15 phtt. Thém tert-butyldimetylsillyl clorua
(5,0 duong luong) va sau d6 hdn hop phan tng dugc dat dén nhiét do phong, khudy
trong 1 gid. Pha loding hdn hop bang etyl axetat va rira bing nude. Rira 16p hitu co bing
nude mudi, 1am kho trén magie sulfat, loc va c¢é ddc. Tinh ché phén con lai thu duoc
bing sic ky cot nhanh trén gel silic dioxit dé thu dugc (S)-((4-brom-5-metoxy-2,3-
dihydro-1H-inden-1-yl)oxy)(tert-butyl)dimetylsilan.

Chét trung gian 6: (S)-5-(1-((tert-butyldimetylsilyl)oxy)-5-metoxy-2,3-dihydro-1H-
inden-4-yl)-2-((tetrahydro-2H-pyran-4-yl)oxy)pyridin

I\IB’ - L\lj\\j "”* O\l /OB‘ N \/[\/(j;%AOTBS

Bude 1: 5-brom-2-((tetrahydro-2H-pyran-4-yl)oxy)pyridin

B6 sung tir tir natri hydrua (1,3 dwong luong) vao dung dich tetrahydro-2H-
pyran-4-ol (1,0 duong lugng) va 5-brom-2-clopyridin (1,2 duong luong) trong N,N-
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dimetylformamit (0,8 M) va khudy hén hop phan tmg & 60 °C trong 18 gid. Hon hop
phan tmg duoc dat dén nhiét d6 phong, 1am ngudi bang nudce. Pha lodng hdn hop béng
etyl axetat va rira bing nudc. Rira 16p hitu co bang nude mudi, lam kho trén magie sulfat,
loc va ¢6 dic. Tinh ché phin con lai thu duoc bing sic ky cot nhanh trén gel silic dioxit

dé thu dugc 5-brom-2-((tetrahydro-2H-pyran-4-yl)oxy)pyridin.

Budc 2: 2-((tetrahydro-2H-pyran-4-yl)oxy)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)pyridin

B sung kali axetat (2,0 duong lwong) vao dung dich 5-brom-2-((tetrahydro-2H-
pyran-4-yl) oxy) pyridin (1,0 duong luong) va bis(pinacolato)dibo (1,2 duong lugng)
trong 1,4-dioxan (0,1 M) va sau d6 lam sach bang N, trong 10 phut. Khudy hén hop
phan tng & 110°C trong 18 gid. Hon hop phan tng duoc dat dén nhiét d6 phong, pha
loding v&i etyl axetat va rira biang nude. Rira 16p hitu co bang nude mudi, lam kho trén
magie sulfat, loc va c6 dac. Tinh ché ph'?m con lai thu dugc bang séc ky cot nhanh trén
gel silic dioxit dé thu dugc 2-((tetrahydro-2H-pyran-4-yl)oxy)-5-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)pyridin.

Budc 3: (S)-5-(1-((tert-butyldimetylsilyl)oxy)-5-metoxy-2,3-dihydro-1H-inden-4-yl)-
2-((tetrahydro-2H-pyran-4-yl)oxy)pyridin

Thém tris(dibenzylideneaxeton)dipaladi(0) (0,05 duwong luong) vao dung dich
(S)-((4-brom-5-metoxy-2,3-dihydro-1H-inden-1-yl)oxy)(tert-butyl)dimetylsilan (1,0
duong lugng), 2-((tetrahydro-2H-pyran-4-yl)oxy)-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin (1,2 duong lugng), 2-dixyclohexylphosphino-2',6'-
dimetoxybiphenyl (0,1 duong lugng), va kali phosphat tribazo (3,0 duong lugng) trong
toluen (0,1 M) va nuée (1,0 M) va sau d6 1am sach bang N» trong 10 phiit. Khudy hdn
hop phan ting & 120°C trong 18 gid trong moi trudng khi Na. Hon hop phéan tmg duoc
dat dén nhiét do phong, loc qua xelit. Pha lodng dich loc véi etyl axetat va rira bang
nude. Rira 16p hitu co bing nude mudi, 1am kho trén magie sulfat, loc va ¢6 dic. Tinh
ché phan con lai thu duoc bang sic ky cot nhanh trén gel silic dioxit dé& thu dugc (S)-5-
(1-((tert-butyldimetylsilyl)oxy)-5-metoxy-2,3-dihydro-1H-inden-4-yl)-2-((tetrahydro-
2H-pyran-4-yl)oxy)pyridin.

Chat trung gian 7: etyl este ctia axit 3-(6-hydroxypyridin-3-yl)hex-4-ynoic
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Budce 1: 5-((6-metoxypyridin-3-yl)metylen)-2,2-dimetyl-1,3-dioxan-4,6-dion

Hoa tan 6-metoxypyridin-3-carbandehit (1,0 duong luong) trong nude (0,9 M)
& 75 °C. Sau d6, thém dung dich axit meldrum (1,1 duong lugng) trong nude (1,2 M)
vao hdn hop. Khudy hdn hop & 75 °C trong 2 gid, va sau d6 thém dung dich axit meldrum
(0,5 duong lugng) trong nude (1,2 M). Khudy hdn hop phan tmg & 75 °C trong 2 gio.
Hon hop duoc dat dén nhiét do phong, loc béng nudce da. Séy kho luong chét rin uét
thu duoc trong 10 (50 °C) dé thu dugc 5-((6-metoxypyridin-3-yl) metylen)-2,2-dimetyl-

1, 3-dioxan-4,6-dion.
Budc 2: 5-(1-(6-metoxypyridin-3-yl)but-2-ynyl)-2,2-dimetyl-1,3-dioxan-4,6-dion

Thém tung giot dung dich 5-((6-metoxypyridin-3-yl)metylen)-2,2-dimetyl-1,3-
dioxan-4,6-dion (1,0 duong luong) trong tetrahydrofuran khan (0,4 M) vao 1-
propynylmagie bromit trong tetrahydrofuran (0,5 N, 1,5 duong lugng) ¢ 4 °C trong moi
truong khi No. Khudy hdn hop & nhiét d6 trong phong trong 30 phit. Lam ngudi hon
hop bang dung dich amoni clorua ngdm nuéc bio hoa va chiét bang hexan. Sau khi thu
14y 16p nude, axit hda hdn hop bang 1,0 M dung dich axit clohydric ngdm nudc va pha
loding véi etyl axetat. Rira 16p hitu co bing nude va nude mudi, lam kho trén magie
sulfat, loc va c¢6 dic. Tinh ché ph?m con lai thu duoc béng cach tach rira sic ky c6t nhanh

trén gel silic dioxit dé thu dugce 5-(1-(6-metoxypyridin-3-yl)but-2-ynyl)-2,2-dimetyl-
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1,3-dioxan-4,6-dion.
Budce 3: Axit 3-(6-metoxypyridin-3-yl)hex-4-ynoic

Hoa tan 5-(1-(6-metoxypyridin-3-yl)but-2-ynyl)-2,2-dimetyl-1,3-dioxan-4,6-
dion (1,0 dwong lugng) trong hdn hgp N,N-dimetylformamit(0,2 M) va nudce (2,0 M) &
100 °C va khudy trong 18 gid. Hdn hop phan tmg duoc dat dén nhiét d6 phong, lam
ngudi dung dich amoni clorua ngdm nudc bdo hoa va chiét bing etyl axetat. Rira 16p
hitu co béng nuée va nude mudi, lam kho trén magie sulfat, loc va cd dic. Khong cn

tinh ché thém dé thu duogc axit 3-(6-metoxypyridin-3-yl)hex-4-ynoic.
Budc 4: Axit 3-(6-hydroxypyridin-3-yl) hex-4-ynoic

B& sung dung dich axit clohydric ddm dic (8,0 M) vao hdn hop axit 3-(6-
metoxypyridin-3-yl)hex-4-ynoic (1,0 duong luong) trong 1,4-dioxan (2,0 M) va nudc
(2,0 M) & nhiét d6 phong. Khudy hdn hop & 100 °C trong 18 gid trong moi trudong khi
N». Hon hop phan tmg duge dat dén nhiét do phong, bazo hoa béng dung dich natri
bicacbonat ngdm nudc bio hoa va tach bing etyl axetat. Rira 16p hitu co bang nudc va
nude mudi, 1am kho trén magie sulfat, loc va ¢6 ddc. Khong can tinh ché thém dé thu

dugc axit 3-(6-hydroxypyridin-3-yl) hex-4-ynoic.
Budc 5: Etyl este cua axit 3-(6-hydroxypyridin-3-yl) hex-4-ynoic

B6 sung axit sulfuric ddm dic (5 giot) vao hdn hop axit 3-(6-hydroxypyridin-3-
yl) hex-4-ynoic (1,0 duong lugng) trong etanol (0,9 M) & nhiét do phong. Khudy hén
hop & 90°C trong 18 gid. Hn hop phan tmg dugc dat dén nhiét d6 phong, bazo héa béng
dung dich natri bicacbonat ngdm nudc bdo hoa va chiét bing etyl axetat. Rira 16p hitu
co béng nude va nude mudi, 1lam khé trén magie sulfat, loc va cd dac. Khong cén tinh

ché thém dé thu duoc etyl este cia axit 3-(6-hydroxypyridin-3-yl) hex-4-ynoic.

Chét trung gian 8: Este metyl (S)-3-(4-((R)-4-(5-Clo-6-((tetrahydro-2H-pyran-4-
yloxy)pyridin-3-y1)-7-flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoat
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Budce 1: Tetrahydro-2H-pyran-4-yl metansulfonat

B6 sung metansulfonyl clorua (1,2 duong luong) vao dung dich_tetrahydro-2H-
pyran-4-ol (1,0 duong luong) va trietylamin (3,0 duong luong) trong diclometan (0,3
M) & 4 °C. Khudy hdn hop phan tmg & nhiét do trong phong trong 1 gid. Pha loang hdn
hop béang diclometan va rira bing nuéce. Rira 16p hitu co béng nude mudi, amoni clorua
ngdm nudc béo hoa, 1am kho trén magie sulfat, loc va ¢6 ddc. Tinh ché phén con lai thu
dugc bing sic ky cot nhanh trén gel silic dioxit dé thu dugc tetrahydro-2H-pyran-4-yl

metansulfonat.
Budce 2: 5-brom-3-clo-2-((tetrahydro-2H-pyran-4-yl)oxy)pyridin

B6 sung kali cacbonat (2,0 duong lugng) vao dung dich tetrahydro-2H-pyran-4-
yl metansulfonat (1,2 duong lugng) va S-brom-3-clopyridin-1-ol (1,0 duong luong)
trong N,N-dimetylformamit (0,2 M). Khudy hdn hop phan tmg & 100°C trong 18 gio.
Hdn hop phan tng duge dat dén nhiét do phong, pha lodng véi etyl axetat va rira bang
nude. Rira 16p hitu co bang nude va nude mudi, lam kho trén magie sulfat, loc va co
dic. Tinh ché phan con lai thu duoc bang sic ky cot nhanh trén gel silic dioxit dé thu
duoc 5-brom-3-clo-2-((tetrahydro-2H-pyran-4-yl) oxy) pyridin.

Budce 3: (S)-5-(1-((tert-butyldimetylsilyl)oxy)-7-flo-2,3-dihydro-1H-inden-4-yl)-3-clo-
2-((tetrahydro-2H-pyran-4-yl)oxy)pyridin
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B sung tris(dibenzylideneaxeton)dipaladi(0) (0,05 duong lugng) vao dung dich
5-brom-3-clo-2-((tetrahydro-2H-pyran-4-yl)oxy)pyridin (1,0 duong lugng), (S)-tert-
butyl((7-flo-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-dihydro-1H-inden-1-
ylhoxy)dimetylsilan (1,2 duong lugng), 2-dixyclohexylphosphino-2',6'-
dimetoxybiphenyl (0.1 duong lugng), va kali phosphat tribazo (3,0 duong luong) trong
toluen (0,1 M) va nude (1,0 M) va sau d6 1am sach bang khi N» trong 10 phut. Khudy
hdn hop phan tmg & 120 °C trong 18 gidy trong moi trudng khi N2. Hon hop phan tng
duoc phép dat dén nhiét do phong, loc qua xelit. Pha loang dich loc véi etyl axetat va
rira bing nude. Rira 16p hitu co bang nude va nude mudi, lam kho trén magie sulfat, loc
va cd ddc. Tinh ché phan con lai thu duoc bing sic ky c6t nhanh trén gel silic dioxit dé
thu duoc (S)-5-(1-((tert-butyldimetylsilyl)oxy)-7-flo-2,3-dihydro-1H-inden-4-yl)-3-
clo-2-((tetrahydro-2H-pyran-4-yl)oxy)pyridin.

Buée  4: (S)-4-(5-clo-6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-7-flo-2,3-
dihydro-1H-inden-1-o0l

B sung timg giot 1,0 M tetra-n-butyl amoni florua (2,0 dwong lugng) vao (S)-
5-(1-((tert-butyldimetylsilyl)oxy)-7-flo-2,3-dihydro-1H-inden-4-yl)-3-clo-2-
((tetrahydro-2H-pyran-4-yl)oxy)pyridin (1,0 duong Iuong) trong tetrahydrofuran (0,1
M) & 4 °C. Khuay hdn hop phan tmg & nhiét d trong phong trong 4 gid. Pha lodng hon
hop bing etyl axetat va rira bing nude. Rira 16p hitu co bang nudc mudi, 1am kho trén
magie sulfat, loc va cd dac. Tinh ché phén con lai thu duoc bfmg sic ky cot nhanh trén
gel silic dioxit dé thu duogc (S)-4-(5-clo-6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-
yl)-7-flo-2,3-dihydro-1H-inden-1-ol.

Budce 5: Este metyl (S)-3-(4-(((R)-4-(5-clo-6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-
3-y1)-7-flo-2, 3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoat

B sung timg phan 1,1'-(Azodicarbonyl)dipiperidin (1,5 dwong lugng) trong hon
10 phut vao dung dich (S)-4-(5-clo-6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-7-
flo-2,3-dihydro-1H-inden-1-0l (1,0 duong lugng), metyl este cua axit (3S)-3-(4-
hydroxy-phenyl)-hex-4-ynoic (1,0 duong luong), va tri-n-butylphosphin (1,5 duong
luong) trong toluen (0,1 M) & 4 °C. Khudy hdn hop & nhiét d6 trong phong trong 18 gio.

Sau khi thém hexan (0,05 M) vao hdn hop phan tmg, loai bo chit rin mau tring thu
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duoc béng cach loc. Cd dac dich loc va sau do tinh ché béng sic ky cdt nhanh trén gel
silic dioxit dé thu dugc este metyl (S)-3-(4-((R)-4-(5-clo-6-((tetrahydro-2H-pyran-4-
yloxy)pyridin-3-yl)-7-flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoat.

Chét trung gian 9: Phuong phép phan tich UPCC bat ddi I
Téc do dong chay: 2 mL/phut.

Pha d6ng: déng dong CO2/Etanol (80/20)

Pha tinh: CHIRALPAK-IA 250*%4,6 mm I.D.

Nhiét dg: 25 °C

Bude séng hip thy: 220 nm

Vi du thue hién sing ché

Vi du  1: Axit  (S)-3-(4-(((R)-4-(6-((1,1-dioxidotetrahydro-2H-thiopyran-4-
yl)oxy)pyridin-3-yl)-7-flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

B6 sung dung dich liti hydroxit ngdm nuée 2,0 M (5,0 duong luong) vao dung dich
metyl este cua axit (S)-3-(4-((R)-4-(6-((1,1-dioxidotetrahydro-2H-thiopyran-4-
yDoxy)pyridin-3-yl)-7-flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic (1,0
duong lugng) trong tetrahydrofuran(1,0 M) va metanol (4,0 M) & 4 °C. Khudy hdn hop
& nhiét do trong phong trong 18 gid. Trung hoa hén hop bing dung dich amoni clorua
ngdm nudc bo hoa va pha lodng védi etyl axetat. Rira 16p hitu co bing nuée mudi, lam
kho trén magie sulfat, loc va c6 dic. Tinh ché phén con lai thu duoc bang sic ky cot
nhanh trén gel silic dioxit dé thu duge axit (S)-3-(4-((R)-4-(6-((1,1-dioxidotetrahydro-
2H-thiopyran-4-yl)oxy)pyridin-3-yl)-7-flo-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic. MS ESI (duong) m/z: 564,15 (M+H).

"H NMR (400 MHz, CDCl3) 6 8,18 (s, 1H), 7,69 (d, ] = 8,4 Hz, 1H), 7,34 (d, J
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= 8,4 Hz, 2H), 7,29-7,25 (m, 1H), 7,04 (t, T = 8,4 Hz, 1H), 6,96 (d, J = 8,4 Hz, 2H), 6,83
(d, J = 8,4 Hz, 1H), 5,93 (s, 1H), 5,45 (s, 1H), 4,16-4,07 (m, 1H), 3,44-3,37 (m, 2H),
3,32-3,23 (m, 1H), 3,03-2,98 (m, 2F1), 2,90-2,80 (m, 2H), 2,76-2,71 (m, 1H), 2,57-2,54
(m, 2H), 2,48-2,32 (m, 411), 1,84 (d, J = 2,4 Hz, 3H).

Vi du 2: Axit (S)-3-(4-(((R)-7-flo-4-(6-((3-metyloxetan-3-yl)metoxy)pyridin-3-y1)-2,3-
dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chit tiéu dé duogc téng hop tir metyl este ctia axit (S)-3-(4-((R)-7-flo-4-(6-
((3-metyloxetan-3-yl)metoxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu dugc st dung trong Vi du 1.
MS ESI (duong) m/z: 516,15 (M+H).

"H NMR (400 MHz, CDCls) 8 8,21 (d, J=2,4 Hz, 1H), 7,67-7,65 (m, 1H), 7,33-
7,28 (m, 3H), 7,03 (t, J = 8,6 Hz, 1H), 6,97-6,95 (m, 2H), 6,86 (d, J = 8,4 Hz, 1H), 5,93-
5,91 (m, 1H), 4,68 (d, J = 5,6 Hz, 2H), 4,47 (d, J = 5,6 Hz, 2H), 4,42 (s, 2H), 4,09-4,08
(m, 1H), 3,28-3,26 (m, 1H), 2,92-2,85 (m, 1H), 2,81-2,65 (m, 2H), 2,39-2,36 (m, 2H),
1,84 (d, ] = 2,4 Hz, 3H).

Vi du 3: Axit (S)-3-(4-((R)-4-(6-(2-(1,1-dioxidothiomorpholino)etoxy)pyridin-3-yl)-7-
flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chét tiéu d& dugc téng hop tir metyl este clia axit (S)-3-(4-(((R)-4-(6-(2-
(1,1-dioxidothiomorpholino)etoxy)pyridin-3-yl)-7-flo-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thdng qua quy trinh tuong tu dugce sir dung trong Vi du 1.
MS ESI (duong) m/z: 593,08 (M+H).

"H NMR (400 MHz, CDCls) § 8,16 (d, J=2,4 Hz, 1H), 7,65 (dd, J = 8,6, 2,4 Hz,
1H), 7,35-7,26 (m, 3H), 7,08-7,00 (m, 1H), 6,95 (d, ] = 8,4 Hz, 2H), 6,81 (d, J = 8,8 Hz,
1H), 5,92 (t, J = 2,6 Hz, 1H), 4,49 (t, ] = 5,4 Hz, 2H), 4,11-4,02 (m, 1H), 3,29-3,15 (m,
5H), 3,15-2,99 (m, 6H), 2,90-2,70 (m, 3H), 2,42-2,35 (m, 2H), 1,84 (d, J = 2,4 Hz, 3H).
Vi du 4: Axit (S)-3-(4-(((R)-7-flo-4-(6-(oxetan-3-yloxy)pyridin-3-yl)-2,3-dihydro-1H-
inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chét tiéu dé& duoc téng hop tir metyl este cua axit (S)-3-(4-(((R)-7-flo-4-(6-
(oxetan-3-yloxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic
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théng qua quy trinh tuwong tu dugc st dung trong Vidu 1. MS ESI (duong) m/z: 488,12
(M-+H).

"H NMR (400 MHz, CDCl3) 8 8,12 (s, 1H), 7,67 (d, J = 4,4 Hz, 1H), 7,33-7,24
(m, 3H), 7,01 (t, ] = 2,4 Hz, 1H), 6,98 (d, J = 8,4 Hz, 2H), 6,86 (d, J = 4,8 Hz, 1H), 5,92
(t, J=2,6 Hz, 1H), 5,67 (t,J = 5,4 Hz, 1H), 5,04-5,01 (m, 2H), 4,79-4,76 (m, 2H), 4,09-
4,06 (m, 1H), 3,29-3,25 (m, 1H), 2,81-2,79 (m, 1H), 2,78-2,75 (m, 1H), 2,74-2,70 (m,
1H), 2,39-2,35 (m, 2H), 1,84 (s, 3H).

Vi du 5: Axit (S)-3-(4-(((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-
2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chét tiéu dé& duoc téng hop tir metyl este ctia axit (S)-3-(4-((R)-7-flo-4-(6-
(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu dugc su dung trong Vi du 1.
MS ESI (duong) m/z: 502,24 (M+H).

' NMR (400 MHz, CDCL3) § 8,15 (d, J =2.4 Hz, 1H), 7,64 (dd, = 8,6, 2,6 Hz,
1H), 7,38-7,26 (m, 3H), 7,03 (1, J = 8,6 Hz, 1H), 6,98-6,93 (m, 2H), 6,81 (dd, J = 8,4,
0,4 Hz, 1H), 5,95-5,91 (m, 1H), 5,61-5,58 (m, 111, 4,11-3,89 (m, 5H), 3,29-3,19 (m,
1H), 2,91-2,71 (m, 3H), 2,42-2,15 (m, 4H), 1,84 (d, ] = 2,4 Hz, 3H).

Vi du 6: Axit (S)-3-(4-(((R)-7-flo-4-(6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-
2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chét tiéu dé duoc tong hop tir metyl este ctia axit (S)-3-(4-((R)-7-flo-4-(6-
((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu duoc st dung trong Vi du 1.
MS ESI (duong) m/z: 516,06 (M+H).

"HNMR (400 MHz, CDCl3) 8 8,15 (d, J =2,4 Hz, 1H), 7,63 (dd, J = 8,6, 2,6 Hz,
1H), 7,33 (d, J = 8,4 Hz, 2H), 7,29-7,26 (m, 1H), 7,02 (t, J = 8,6 Hz, 1H), 6,95 (d, J =
8,4 Hz, 2H), 6,79 (d, J = 8,4 Hz, 1H), 5,92-5,90 (m, 1H), 5,26-5,25 (m, 1H), 4,07-4,02
(m, 1H), 4,00-3,98 (m, 2H), 3,65-3,60 (m, 2H), 3,25-3,21 (m, 1H), 2,86-2,80 (m, 2H),
2,75-2,70 (m, 1H), 2,37-2,34 (m, 2H), 2,11-2,07 (m, 2H), 1,85-1,80 (m, SH).

Vi du 7: Axit (S)-3-(4-(((R)-7-flo-4-(6-(((S)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-
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2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chat tiéu dé duge téng hop tir metyl este ctia axit (S)-3-(4-((R)-7-flo-4-(6-
(((S)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thdng qua quy trinh tuong tw dugc sur dung trong Vi du 1.
MS ESI (duong) m/z: 502,15 (M+H).

'H NMR (400 MHz, CDCl3) & 8,15 (d, T = 2.4 Hz, 1H), 7,64 (dd, ] = 8,6, 2,6 Hz,
1H), 7,38-7,26 (m, 3H), 7,03 (1, J = 8,6 Hz, 1H), 6,98-6,93 (m, 2H), 6,81 (dd, J = 8,4,
0,4 Hz, 1H), 5,95-5,91 (m, 1H), 5,61-5,58 (m, 1H), 4,11-3,89 (m, SH), 3,29-3,19 (m,
1H), 2,91-2,71 (m, 3H), 2,42-2,15 (m, 4H), 1,84 (d, ] = 2,4 Hz, 3H).

Vi du 8: Axit (S)-3-(4-(((R)-7-flo-4-(4-metyl-6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-
3-yl1)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chit tiéu dé dugc téng hop tir metyl este cuia axit (S)-3-(4-((R)-7-flo-4-(4-
metyl-6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu dugc stir dung trong Vi du 1.
MS ESI (duwong) m/z: 516,19 (M+H).

'H NMR (400 MHz, CDCls) & 7,78 (s, 1H), 7,31 (d, ] = 8,4 Hz, 2H), 7,16-7,12
(m, 1H), 7,01 (t, J = 8,4 Hz, 1H), 6,91 (d, J = 8,4 Hz, 2H), 6,67 (s, 1H), 5,95 (d, J=5,6
Hz, 1H), 5,58-5,52 (m, 1H), 4,10-3,84 (m, SH), 2,88-2,71 (m, 3H), 2,65-2,47 (m, 1H),
2,44-2,22 (m, 3H), 2,20-2,11 (m, 1H), 2,11 (s, 3H), 1,84 (d, T = 2,4 Hz, 3H).

Vidu 9: Axit (S)-3-(4-(((R)-7-flo-4-(2-metyl-6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-
3-y1)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chit tiéu dé dugc téng hop tir metyl este ctia axit (S)-3-(4-((R)-7-flo-4-(2-
metyl-6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu dugce st dung trong Vi du 1.
MS ESI (duong) m/z: 516,11 (M+H).

'H NMR (400 MHz, CDCls) § 7,38-7,31 (m, 3H), 7,16-7,10 (m, 1H), 7,02-6,95
(m, 3H), 6,60 (d, T = 8,4 Hz, 1H), 5,94 (d, ] = 4,8 Hz, 1H), 5,63-5,58 (m, 1H), 4,16-3,87
(m, 5TD), 3,02-2,92 (m, 1H), 2,88-2,69 (m, 2H), 2,65-2,55 (m, 1H), 2,48-2,37 (m, 1H),
2,35-2,13 (m, 6H), 1,84 (d, ] = 2,4 Hz, 3H).
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Vi du 10: Axit (S)-3-(4-(((R)-4-(5-clo-6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-
7-flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chit tiéu d& duoc tong hop tir metyl este ctia axit (S)-3-(4-(((R)-4-(5-clo-6-
(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-y1)-7-flo-2,3-dihydro-1H-inden-1-
yloxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu dugc st dung trong Vi du 1.
MS ESI (duong) m/z: 536,15 (M+H).

'H NMR (400 MHz, CDCL) § 7,97 (s, 1H), 7,61 (s, 1H), 7,25 (d, J = 8,4 Hz,
2H), 7,21 (t, T = 8,4 Hz, 1H), 6,93 (t, T = 8,4 Hz, 1H), 6,83 (t, ] = 8,4 Hz, 2H), 5,79 (, J
= 4,6 Hz, 1H), 5,54-5,52 (m, 1H), 4,04-3,97 (m, 5H), 3,21-3,16 (m, 1H), 2,88-2,67 (m,
3H), 2,28-2,17 (m, 4H), 1,74 (s, 3H).

*319

Vi du 11: Axit (S)-3-(4-(((R)-7-flo-4-(5-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-2-yl)-
2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chét tidu dé duogc téng hop tir metyl este cia axit (S)-3-(4-((R)-7-flo-4-(5-
(((R)-tetrahydrofuran-3-yl)oxy)pyridin-2-yl)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu dugce stir dung trong Vi du 1.
MS ESI (duong) m/z: 502,20 (M+H).

'H NMR (400 MHz, CDCL) 8 8,36 (s, 1H), 7,66 (dd, J = 8,6, 2,6 Hz, 1H), 7,46
(d, T=4,0 Hz, 1H), 7,31 (d, T = 2,0 Hz, 2H), 7,25-7,23 (m, 1H), 7,03 (t, ] = 8,6 Hz, 1H),
6,96 (t, T = 2,6 Hz, 2H), 5,92-5,90 (m, 1F), 5,01-4,99 (m, 1H), 4,06-3,93 (m, 5H), 3,61-
3,57 (m, 1H), 3,38-3,19 (m, 1H), 2,80-2,77 (m, 1H), 2,76-2,74 (m, 1H), 2,65-2,39 (m,
4TD), 1,54 (s, 3H).

Vi du 12: Axit (S)-3-(4-(((R)-7-flo-4-(4-metyl-6-((3-metyloxetan-3-yl)metoxy)pyridin-
3-yl)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chit tiéu dé dugc téng hop tir metyl este clia axit (S)-3-(4-((R)-7-flo-4-(4-
metyl-6-((3-metyloxetan-3-yl)metoxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu dugc sir dung trong Vi du 1.
MS ESI (duong) m/z: 530,17 (M+H).

'H NMR (400 MHz, CDCls) § 7,91 (s, 1H), 7,32-7,30 (m, 2H), 7,15-7,12 (m,
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1H), 7,02-7,00 (m, 1H), 6,98-6,94 (m, 2H), 6,77 (s, 1H), 5,95-5,93 (m, 1H), 4,68 (d,J =
5,6 Hz, 2H), 4,46 (d, J = 5,6 Hz, 2H), 4,38 (s, 2H), 4,09-4,08 (m, 1H), 3,03-2,90 (m,
1H), 2,78-2,65 (m, 3H), 2,43-2,37 (m, 1H), 2,32-2,27 (m, 1H), 2,10 (s, 3H), 1,83 (d,J =
2,4 Hz, 3H).

Vi du 13: Axit (S)-3-(4-(((R)-7-flo-4-(2-metyl-6-((3-metyloxetan-3-yl)metoxy)pyridin-
3-y1)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chit tiéu dé dugc téng hop tir metyl este clia axit (S)-3-(4-((R)-7-flo-4-(2-
metyl-6-((3-metyloxetan-3-yl)metoxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu dugce su dung trong Vi du 1.
MS ESI (duong) m/z: 530,16 (M+H).

'H NMR (400 MHz, CDCl3) & 7,38-7,29 (m, 3H), 7,16-7,08 (m, 1H), 7,00-6,90
(m, 3H), 6,64 (d, 7= 8,4 Hz, 1H), 5,91 (d, J = 5,2 Hz, 1H), 4,69 (d, ] = 5,8 Hz, 2H), 4,46
(d, T = 5,8 Hz, 2H), 4,40 (s, 2H), 4,12-4,05 (m, 1H), 2,99-2,88 (m, 1H), 2,85-2,64 (m,
2H), 2,62-2,54 (m, 1H), 2,48-2,31 (m, 1H), 2,29-2,20 (m, 4H), 1,81 (d, J = 2,4 Hz, 3H).

Vi du 14: Axit (S)-3-(4-(((R)-7-flo-4-(5-((3-metyloxetan-3-yl)metoxy)pyridin-2-yl)-
2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chit tiéu dé dugc tdng hop tir metyl este cua axit (S)-3-(4-((R)-7-flo-4-(5-
((3-metyloxetan-3-yl)metoxy)pyridin-2-yl)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thdong qua quy trinh tuong tu dugc st dung trong Vi du 1.
MS ESI (duong) m/z: 516,13 (M+H).

"H NMR (400 MHz, CDCls) & 8,45 (d, J =2,8 Hz, 1H), 7,65-7,60 (m, 1H), 7,49
(d, J=8,4Hz, 1H), 7,37 (dd, J = 8.4, 2,4 Hz, 1H), 7,32 (d, J = 8,8 Hz, 2H), 7,05 (t, J =
8,4 Hz, 1H), 6,94 (d, J = 8,4 Hz, 2H), 5,93-5,90 (m, 1H), 4,58 (dd, J= 58,2, 6,2 Hz, 4H),
4,15 (s, 3H), 4,11-4,02 (m, 1H), 3,37-3,28 (m, 1H), 3,12-3,02 (m, 1H), 2,86-2,69 (m,
2H), 2,44-2,35 (m, 2H), 1,88-1,82 (m, 3H), 1,48 (s, 3H).

Vi du 15: Axit (S)-3-(4-(((R)-7-flo-4-(5-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-
2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chit tiéu dé dugc tong hop tir metyl este ctia axit (S)-3-(4-(((R)-7-flo-4-(5-
((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
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yloxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu duge sit dung trong Vi du 1.
MS ESI (duong) m/z: 502,19 (M+H).

'H NMR (400 MHz, CDCl3) & 8,38-8,15 (br S, 2H), 7,37-7,30 (m, 4H), 7,07 (t,
J = 8,4 Hz, 1H), 6,91 (d, J = 8,4 Hz, 21), 5,92 (t, J = 4,0 Hz, 1H), 5,08-4,99 (m, 1H),
4,14-3,98 (m, 4H), 3,97-3,91 (m, 1H), 3,22-3,13 (m, 1H), 2,90-2,71 (m, 3H), 2,41-2,37
(m, 2H), 2,34-2,23 (m, 1H), 2,21-2,15 (m, 1H), 1,84 (d, J = 2,4 Hz, 3H).

Vi du 16: Axit (S)-3-(4-(((R)-7-flo-4-(5-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-
2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chit tidu dé dugc tdng hop tir metyl este cta axit (S)-3-(4-((R)-7-flo-4-(5-
((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-y1)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu duoc str dung trong Vi du 1.
MS ESI (duong) m/z: 516,16 (M+H).

"H NMR (400 MHz, CDCls) 6 8,30 (d, J = 2,4 Hz, 1H), 8,24 (s, 1H), 7,35-7,30
(m, 3H), 7,05 (t, J = 8,4 Hz, 1H), 6,94 (d, J = 8,4 Hz, 2H), 5,92-5,90 (m, 1H), 4,59-4,55
(m, 1H), 4,11-4,06 (m, 1H), 4,02-3,97 (m, 2H), 3,63-3,57 (m, 2H), 3,27-3,19 (m, 1H),
2,89-2,81 (m, 2H), 2,76-2,70 (m, 1H), 2,39-2,34 (m, 2H), 2,08-2,01 (m, 2H), 1,87-1,80
(m, SH).

Vi du 17: Axit (S)-3-(4-(((R)-4-(5-clo-6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-
7-flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chét tidu d& duoc tong hop tir metyl este ctia axit (S)-3-(4-(((R)-4-(5-clo-6-
((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-7-flo-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh twong tw dugce str dung trong Vi du 1.
MS ESI (duong) m/z: 550,06 (M+H).

'H NMR (400 MHz, CDCls) & 8,05 (d, J = 2,4 Hz, 1H), 7,71 (d, = 2,0 Hz, 1H),
7,34 (d, T = 4,8 Hz, 2H), 7,30-7,26 (m, 1H), 7,03 (t, J = 8,4 Hz, 1H), 6,95 (d, ] = 8,4 Hz,
2H), 5,93-5,89 (m, 1H), 5,40-5,32 (m, 1H), 4,10-4,00 (m, 3H), 3,70-3,63 (m, 2H), 3,31-
3,20 (m, 1T1), 2,91-2,70 (m, 3H), 2,45-2,32 (m, 2H), 2,15-2,06 (m, 2H), 1,95-1,80 (m,
SH).

Vi du 18: Axit (S)-3-(4-(((R)-4-(5-xyano-6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-
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y1)-7-flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chat tidu dé duoc t6ng hop tir metyl este ctia axit (S)-3-(4-(((R)-4-(5-xyano-
6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-7-flo-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu duoc sir dung trong Vi du 1.
MS ESI (duong) m/z: 527,04 (M+H).

'H NMR (400 MHz, CDCL) & 8,37 (d, T =2,4 Hz, 1H), 7,93 (d, ] = 2,4 Hz, 1H),
7,34 (d, T= 8,8 Hz, 2H), 7,30-7,26 (m, 1H), 7,06 (t, ] = 8,4 Hz, 1H), 6,96 (d, T = 8,4 Hz,
2H), 5,93-5,90 (m, 1F), 5,67-5,63 (m, 1H), 4,17-3,92 (m, 5H), 3,31-3,20 (m, 1H), 2,90-
2,71 (m, 3H), 2,45-2,25 (m, 4H), 1,84 (d, J = 2,4 Hz, 3H).

Vi du 19: Axit (S)-3-(4-(((R)-4-(5-xyano-6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-
y1)-7-flo-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chét tiéu dé duoc tong hop tir metyl este ctia axit (S)-3-(4-((R)-4-(5-xyano-
6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-7-flo-2,3-dihydro-1H-inden-1-
yDoxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu dugc str dung trong Vi du 1.
MS ESI (duong) m/z: 540,93 (M+H).

"H NMR (400 MHz, CDC13) & 8,36 (d, J =2,4 Hz, 1H), 7,93 (d, ] = 2,4 Hz, 1H),
7,34 (d, T= 8,8 Hz, 2H), 7,29-7,26 (m, 1H), 7,06 (t, J = 8,4 Hz, 1H), 6,96 (d, ] = 8,8 Hz,
2H), 5,93-5,91 (m, 1H), 5,41-5,39 (m, 1H), 4,08-4,01 (m, 3H), 3,68-3,62 (m, 2H), 3,29-
3,21 (m, 1H), 2,88-2,80 (m, 2H), 2,76-2,71 (m, 1H), 2,40-2,37 (m, 2H), 3,13-2,09 (m,
2H), 1,93-1,89 (m, 2H), 1,85 (d, J = 2,4 Hz, 3H).
Vi du 20: Axit (S)-3-(4-(((R)-5-xyano-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-
y1)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chit tiéu dé dugc tong hop tir metyl este ctia axit (S)-3-(4-(((R)-5-xyano-4-
(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh twong tu dugce st dung trong Vi du 1.
MS ESI (duong) m/z: 509,12 (M+H).

"H NMR (400 MHz, CDCls) 8 8,19 (d, J = 2,4 Hz, 1H), 7,89-7,64 (m, 2H), 7,50
(d, J= 8,0 Hz, 1H), 7,35 (d, J = 8,8 Hz, 2H), 6,95 (d, J = 8,4 Hz, 2H), 6,87 (d, J = 8,4
Hz, 1H), 5,79 (t, J = 5,8 Hz, 1H), 5,65-5,60 (m, 1H), 4,10-3,90 (m, 5H), 3,05-2,97 (m,
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1H), 2,90-2,53 (m, 4F1), 2,35-2,22 (m, 3H), 1,83 (d, J = 2,0 Hz, 3H).

Vi du 21: Axit (S)-3-(4-((R)-5-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-
2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chit tiéu d& dugc tng hop tir metyl este ca axit (S)-3-(4-((R)-5-flo-4-(6-
(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu dugc s dung trong Vi du 1.
MS ESI (dwong) m/z: 502,22 (M+H).

'H NMR (400 MHz, CDCls) § 8,14 (d, T = 2,4 Hz, 1H), 7,64 (d, J = 8,6 Hz, 1H),
7,50 (d, J = 8,0 Hz, 1H), 7,47 (d, T = 8,8 Hz, 2H), 7,08 (t, J = 8,4 Hz, 1H), 6,94 (d, J =
8.4 Hz, 2H), 6,84 (d, T = 4,4 Hz, 1H), 5,79 (t, ] = 5,8 Hz, 1H), 5,65-5,60 (m, 1H), 4,10-
3,90 (m, 5H), 3,05-2,97 (m, 1H), 2,87-2,72 (m, 3H), 2,56-2,53 (m, 1H), 2,35-2,22 (m,
3H), 1,84 (d, T = 2,0 Hz, 3H).

Vi du 22: Axit (S)-3-(4-(((R)-5-metoxy-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-
y1)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chét tiéu dé duoc tong hop tir metyl este ctia axit (S)-3-(4-(((R)-5-metoxy-
4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh tuong tu duge st dung trong Vi du 1.
MS ESI (duong) m/z: 514,16 (M+H).

"H NMR (400 MHz, CDCl3) 6 8,11 (d, J=2,4 Hz, 1H), 7,59 (dd, ] = 8,4, 2,4 Hz,
1H), 7,39 (d, T = 8,4 Hz, 1H), 7,32 (d, J = 8,4 Hz, 2H), 6,94 (d, J = 8,4 Hz, 2H), 6,90 (d,
J=8.4 Hz, 1H), 6,79 (d, J = 8,4 Hz, 1H), 5,75-5,69 (m, 1H), 5,62-5,57 (m, 1H), 4,12-
3,96 (m, 4H), 3,95-3,88 (m, 1H), 3,77 (s, 3H), 3,02-2,92 (m, 1H), 2,85-2,67 (m, 3H),
2,51-2,42 (m, 1H), 2,35-2,24 (m, 1H), 2,20-2,15 (m, 2H), 1,84 (d, ] = 2,4 Hz, 3H).
Vi du 23: Axit (S)-3-(4-(((R)-5-xyano-4-(6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-
y1)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chét tiéu dé duoc tong hop tir metyl este cua axit (S)-3-(4-((R)-5-xyano-4-
(6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
yhoxy)phenyl)hex-4-ynoic thong qua quy trinh twong tu duoc st dung trong Vi du 1.
MS ESI (duong) m/z: 523,09 (M+H).
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'H NMR (400 MHz, CDCLs) & 8,16 (d, J = 2 Hz, 1H), 7,69-7,65 (m, 2H), 7,02
(t, = 8,6 Hz, 1H), 7,35 (d, T = 8,4 Hz, 2H), 6,95 (d, J = 8,4 Hz, 2H), 6,85 (d, T = 8,6 Hz,
1H), 5,80-5,77 (m, 1H), 5,33-5,26 (m, 1H), 4,10-4,06 (m, 1H), 4,03-3,98 (m, 2H), 3,66-
3,60 (m, 2H), 3,02-2,95 (m, 1H), 2,88-2,81 (m, 2H), 2,76-2,70 (m, 1H), 2,62-2,54 (m,
1H), 2,23-2.15 (m, 1H), 2,12-2,08 (m, 2H), 1,88-1,79 (m, SH).

Vi du 24: Axit (S)-3-(4-(((R)-5-flo-4-(6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-
2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chit tiéu dé duogc tdng hop tir metyl este ctia axit (S)-3-(4-((R)-5-flo-4-(6-
((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
yhoxy)phenyl)hex-4-ynoic thong qua quy trinh twong tu duoc st dung trong Vi du 1.
MS ESI (duong) m/z: 516,17 (M+H).

"H NMR (400 MHz, CDCl3) & 8,12 (d, J =2,4 Hz, 1H), 7,61 (d, J = 8,6 Hz, 1H),
7,48 (d, J = 8,0 Hz, 1H), 7,45 (d, J = 8,8 Hz, 2H), 7,06 (t, J = 8,4 Hz, 1H), 6,84 (d, J =
8,4 Hz, 2H), 6,74 (d, J = 4,4 Hz, 1H), 5,68 (t,J = 5,8 Hz, 1H), 5,33-5,26 (m, 1H), 4,08-
3,96 (m, 3H), 3,65-3,60 (m, 2H), 3,02-2,95 (m, 1H), 2,86-2,79 (m, 2H), 2,74-2,69 (m,
1H), 2,59-2,53 (m, 1H), 2,21-2,16 (m, 1H), 2,11-2,06 (m, 2H), 1,84-1,75 (m, SH).
Vi du 25: Axit (S)-3-(4-(((R)-5-metoxy-4-(6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-
3-y1)-2,3-dihydro-1H-inden-1-yl)oxy)phenyl)hex-4-ynoic

Hop chit tiéu dé duoc tdng hop tir metyl este ctia axit (S)-3-(4-(((R)-5-metoxy-
4-(6-((tetrahydro-2H-pyran-4-yl)oxy)pyridin-3-yl1)-2,3-dihydro-1H-inden-1-
yl)oxy)phenyl)hex-4-ynoic thong qua quy trinh twong tw dugc st dung trong Vi du 1.
MS ESI (duong) m/z: 528,16 (M+H).

"H NMR (400 MHz, CDCl3) 6 8,10 (d, J=2,4 Hz, 1H), 7,62 (dd, ] = 8.4, 2,4 Hz,
1H), 7,40 (d, J = 8,4 Hz, 1H), 7,33 (d, J = 8,4 Hz, 2H), 6,95 (d, J = 8,4 Hz, 2H), 6,91 (d,
J =84 Hz, 1H), 6,78 (d, J = 8,4 Hz, 1H), 5,75-5,59 (m, 1H), 5,29-5,20 (m, 1H), 4,11-
3,98 (m, 3H), 3,76 (s, 3H), 3,68-3,61 (m, 2H), 3,11-2,92 (m, 1H), 2,79-2,62 (m, 3H),
2,50-2,40 (m, 1H), 2,23-2,11 (m, 3H), 1,88-1,78 (m, 5H).

Vi du 26: Axit (S)-3-(4-(((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-
2,3-dihydro-1H-inden-1-yl)amino)phenyl)hex-4-ynoic
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Budc 1: Este metyl (S)-3-(4-(((Triflometyl)sulfonyl)oxy)phenyl)hex-4-ynoat

B sung triflometansulfonic anhydrit (1,2 duong luong) vao dung dich
trietylamin (3,0 duong lugng) va metyl este cua axit (3S)-3-(4-Hydroxy-phenyl)-hex-4-
ynoic (1,0 duong lugng) trong diclometan (3,5 M). Khudy hén hop phan tmg & nhiét d6
trong phong trong 18 gio. Pha lodng hén hop bang diclometan va rira bang dung dich
natri bicacbonat ngdm nudc bao hoa. Rira 16p hitu co bang nudc mudi, lam kho trén
magie sulfat, loc va c6 ddc. Tinh ché ph?m con lai thu duogc béng sic ky c6t nhanh trén
gel silic dioxit dé thu duge este metyl (S)-3-(4-(((triflometyl)sulfonyl)oxy)phenyl)hex-
4-ynoat.

Bude 2: 5-((R)-1-azido-7-flo-2,3-dihydro-1H-inden-4-yl)-2-(((R)-tetrahydrofuran-3-
yl)oxy)pyridin

B6 sung diphenylphosphoryl azid (1,1 duong lugng) vao dung dich (S)-7-flo-4-
(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-ol (1,0 duong
lugng) va 1,8-diazabixyclo(5.4.0)undec-7-en (1,6 duong lugng) trong toluen (0,2 M) &
4 °C. Khuéy hdn hop phan timg & nhiét d6 trong phong trong 18 gid. Pha lodng hdn hop
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bing diclometan va rira bing dung dich natri bicacbonat ngdm nudc bdo hoa. Rira 16p
hitu co béng nude mudi, lam kho trén magie sulfat, loc va ¢d dic. Tinh ché phﬁn con lai
thu dugc bang sic ky cot nhanh trén gel silic dioxit dé thu dugc 5-((R)-1-azido-7-flo-
2,3-dihydro-1H-inden-4-y1)-2-(((R)-tetrahydrofuran-3-yl)oxy)pyridin.

Budc 3: (R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-2,3-dihydro-1H-

inden-1-amin

B6 sung 5-((R)-1-azido-7-flo-2,3-dihydro-1H-inden-4-y1)-2-((R)-
tetrahydrofuran-3-yl)oxy)pyridin (1,0 duwong luong) vao huyén phi cia 10%
paladi/charcoal (0,6 duong luong) trong etanol (0,1 M). Khuay hdn hop & nhiét d6 trong
phong trong 2 gid trong moi trudong khi Ha. Loc hdn hop phan tmg qua xelit va cd dic.
Khong can tinh ché thém dé thu duge (R)-7-flo-4-(6-((R)-tetrahydrofuran-3-
yhoxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-amin.

Budc 4: Metyl este cia axit (S)-3-(4-(((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-
yDoxy)pyridin-3-y1)-2,3-dihydro-1H-inden-1-yl)amino)phenyl)hex-4-ynoic

B6 sung tris(dibenzylideneaxeton)dipaladi(0)(0,05 dwong luong) vao dung dich
(R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-2,3-dihydro-1H-inden-1-
amin (1,0 duong lugng), este metyl (S)-3-(4-(((triflometyl)sulfonyl)oxy)phenyl)hex-4-
ynoat (1,2 duong lugng), 2-dixyclohexylphosphino-2',4",6'"-triisopropylbiphenyl (0,2
duong luong), va natri tert-butoxit (2,5 duong lugng) trong 1,4-dioxan (0,1 M). Khuéy
hdn hop phan tng & nhiét do trong phong trong 18 gio. Sau d6 Sau do, hdn hop duge
phan tng dudi blc xa vi séng trong 1 gid. Pha lodng hdn hop phan tng voi etyl axetat
va rira bang nudc. Rura 16p hitu co bing nude mudi, lam kho trén magie sulfat, loc va ¢o
dic. Tinh ché phén con lai thu duoc bﬁng séc ky cdt nhanh trén gel silic dioxit dé thu
duoc metyl este cua axit (S)-3-(4-(((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-
yDoxy)pyridin-3-yl1)-2,3-dihydro-1H-inden-1-yl)amino)phenyl)hex-4-ynoic.

Budc 5: Axit (S)-3-(4-(((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-
2,3-dihydro-1H-inden-1-yl)amino)phenyl)hex-4-ynoic

B6 sung dung dich liti hidroxit ngdm nuéc 2,0 M (5,0 duong lugng) vao dung
dich metyl este cua axit (S)-3-(4-(((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-
yhoxy)pyridin-3-y1)-2,3-dihydro-1H-inden-1-yl)amino)phenyl)hex-4-ynoic (1,0 duong
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lugng) trong tetrahydrofuran (1,0 M) va metanol (4,0 M) & 4 °C. Khudy hén hop phan
mg & nhiét d6 trong phong trong 18 gid. Trung hoa hdn hop bang dung dich amoni
clorua ngdm nuéc bio hoa va pha lodng véi etyl axetat. Rtra 16p hitu co bang nudc mudi,
lam kho trén magie sulfat, loc va c6 ddc. Tinh ché ph?m con lai thu duoc bang sic ky cot
nhanh trén gel silic dioxit dé thu duogc axit (S)-3-(4-((R)-7-flo-4-(6-((R)-
tetrahydrofuran-3-yl)oxy)pyridin-3-y1)-2,3-dihydro-1H-inden-1-yl)amino)phenyl)hex-
4-ynoic. MS ESI (duong) m/z: 501,15 (M+H).

'H NMR (400 MHz, MeOD) & 8,21 (d, J = 2,0 Hz, 1H), 7,81 (dd, ] = 8,8, 2,4
Hz, 1H), 7,34-7,28 (m, 1H), 7,17 (d, T = 8,4 Hz, 2H), 7,04 (t, J = 8,8 Hz, 1H), 6,89 (d, J
= 8,8 Hz, 1H), 6,70 (d, J = 8,4 Hz, 2H), 5,61-5,57 (m, 1H), 5,21-5,18 (m, 1H), 4,64 (br
s, TH), 4,09-3,89 (m, SH), 3,29-3,20 (m, 1H), 2,91-2,82 (m, 1H), 2,67-2,60 (m, 2H),
2,40-2,28 (m, 2H), 2,22-2,12 (m, 2H), 1,83 (d, ] = 2,4 Hz, 3H).

Vi du 27: Axit 3-(6-(((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl1)-2,3-
dihydro-1H-inden-1-yl)oxy)pyridin-3-yl)hex-4-ynoic

Budc 1: Etyl este cta axit 3-(6-(((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-
3-y1)-2,3-dihydro-1H-inden-1-yl)oxy)pyridin-3-yl)hex-4-ynoic

B sung timg phan 1,1'-(azodicarbonyl)dipiperidin (1,5 dwong lugng) trong hon
10 phut vao dung dich (S)-7-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-2,3-
dihydro-1H-inden-1-0l (1,0 duong lugng), etyl este cta axit 3-(6-hydroxypyridin-3-
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yl)hex-4-ynoic (1,0 duong luwong), va tri-n-butylphosphin (1,5 duong lugng) trong
toluen (0,1 M) ¢ 4 °C. Khudy hdn hop phan tmg & nhiét d§ trong phong trong 18 gio.
Sau khi thém hexan (0,05 M) vao hon hgp phéan tmg, loai bd chit rén tréng thu duoc
bﬁmg cach loc. Co dic dich loc va sau do tinh ché béng sic ky cot nhanh trén gel silic
dioxit dé thu dugc metyl este ctia axit 3-(6-((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-
yl)oxy)pyridin-3-y1)-2,3-dihydro-1H-inden-1-yl)oxy)pyridin-3-yl)hex-4-ynoic.

Bude 2: Axit 3-(6-(((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-y1)-2,3-
dihydro-1H-inden-1-yl)oxy)pyridin-3-yl)hex-4-ynoic

Thém dung dich liti hidroxit ngdm nude 2,0 M (5,0 duong lugng) vao dung dich
metyl este ctia axit 3-(6-(((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-yl)-
2,3-dihydro-1H-inden-1-yl)oxy)pyridin-3-yDhex-4-ynoic (1,0 duwong lugng) trong
tetrahydrofuran (1,0 M) va metanol (4,0 M) 6 4 °C. Khuéy hdn hop phan tng & nhiét do
trong phong trong 18 gio. Trung hoa hdn hop véi amoni clorua ngdm nudce bio hoa va
pha lodng voi etyl axetat. Rira 16p hitu co bing nudc mudi, 1am kho trén magie sulfat,
loc va c¢d dac. Tinh ché phén con lai thu dugce béng sdc ky cot nhanh trén gel silic dioxit
dé thu duoc axit 3-(6-((R)-7-flo-4-(6-(((R)-tetrahydrofuran-3-yl)oxy)pyridin-3-y1)-2,3-
dihydro-1H-inden-1-yl)oxy)pyridin-3-yl)hex-4-ynoic. MS ESI (duong) m/z: 503,94
(M-+H).

TH NMR (400 MHz, CDCL3) 8 8,16 (d, J =2,4 Hz, 1H), 8,12 (d, ] = 2,6 Hz, 1H),
7.57-7,54 (m, 2H), 7,27-7,25 (m, 1H), 6,94 (t, I = 8,6 Hz, 1H), 6,66 (d, J = 2,0 Hz, 1H),
6,63 (d,J = 2,4, 0,4 Hz, 1H), 6,58-6,54 (m, 1H), 5,52-5,51 (m, 1H), 4,06-3,85 (m, SH),
3,29-3,19 (m, 1H), 2,79-2,71 (m, 2H), 2,68-2,65( m, 1H), 2,42-2,32 (m, 1H), 2,29-2,08
(m, 3H), 1,97 (d, T = 2,4 Hz, 3H).

Vi du so sanh 1: Axit [(3S)-6-{(2'.6'-dimetyl-4'-[3-(metylsulfonyl)propoxy]-[1.1'-

biphenyl]-3-y1) }metoxy)-2.3-dihydro-1-benzofuran-3-yljacetic
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Axit [(3S)-6-{(2".6'-dimetyl-4'-[3-(metylsulfonyl)propoxy]-[1.1'-biphenyl]-3-

yl)}metoxy)-2,3-dihydro-1-benzofuran-3-yl]acetic duoc téng hop dua trén ing dung
bang sang ché tham chiéu No.2008-001931.

Danh gid in vitro
Phén tich in vitro 1: Phén tich Aequorin dya trén té bao

Nudi cdy céc t& bao tai to hop trong 18 gid trude khi kiém tra trén moi truong
khong c6 khéng sinh dugc tich ra bing cach xa nhe bang PBS-EDTA (5 mM EDTA),
phuc hdi bang cach ly tim va tai huyén pht trong "dém phén tich" (DMEM/HAM's F12
v&i HEPES + 0,1% BSA axit béo tw do). U t& bao & nhiét d6 trong phong it nhat 4 gid
v6i Coelenterazin (Cac dau do phan tir). Cac dudng cong lidu luong-dap tng voi cac

hop chit tham chiéu duoc thuc hién truée khi thir nghiém cac hop chét.

Dé thir nghiém hoat tinh chu van, tiém 50 pl dich huyén phu t€ bao vao céac dia
96 13 v6i 50 pl hop chét thir nghiém hodc chat chi van tham chiéu duge trai. Ghi lai su
phéat xa anh sang thu dugc s dung hé théng sang loc thude chirc ning 6000 (FDSS
6000).

DPé chuin hoa su buc xa cia anh sang duoc ghi lai (xdc dinh "100% tin hiéu")
trén cac dia va trén cac thi nghiém khac nhau, mot s6 16 chira chat chii van tham chiéu
& ECioo thu duge trong qua trinh x4c nhan thtr nghiém. hoat tinh chii van cua céac hop
chét thur nghiém dugc biéu thi bﬁmg phﬁn tram hoat tinh cta chat cht van tham chiu &

ndéng d6 ECioo.
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BANG 1
Vidu Hoat tinh cht van
(%, 1 M)
1 -
3 -
5 +++
6 +++
7 +++
8 -+
15 ++
16 ++
17 +++
18 +++
19 +++
20 S
21 +++
24 +++
Vidu so sanh 1 -+

Hoat tinh chi van cua cac hop chét trong sang ché duoc thé hién trong Bang 1.
(+++ : trén 70, ++ : 40 - 70, + : dudi
40)

Nhu duoc thé hién trong Bang 1, cac hop chét vi du duge xac nhan 1a xudt sic
trong viéc hoat héa GRP40 & néng do 1 uM. Cu thé, da sd cac hop chét thé hién hoat
tinh ting cuong so véi 'Vidu so sanh 1' duge biét dén dé thuc dy bai tiét insulin thong

qua viéc hoat hoa GPR40.
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Kha nang tng dung cdng nghi€p

Céc hop chét cta sang ché, nhu cac chét chit van GPRA40, c6 thé ding dugc bing
dudng udng va cuc ki hidu qué trong viée 1am giam lugng glucoza trong mau vé trang
thai binh thuong ma khong cé nguy co gy ha duong huyét thong qua bai tiét insulin
phu thudc glucoza. Do dd, cac hop chit va/hodc dugc phém c6 hiéu qua diéu tri bao
gdm c4c hop chét clia sang ché c6 hiéu qué trong diéu tri, 1dm cham, lam thuyén gidm
chc tridu chimg ctia bénh déi thao dudng typ 2. Ngoai ra, céc hgp chét ctia séng ché diéu
chinh su chénh léch glucoza thong qua su hoat héa GPR40; hi€u qua diéu tri cling c6
tiém nang ddi v6i bénh béo phi va chimg ting huyét ap.

Ngoai ra, boi vi cac hop chét cua sang ché da cho thdy hidu qua didu tri duoc cai
thién va/hodc ting cudng trong viée lam diu va/hodc didu tri céc triéu chimg ctia bénh
d4i théo dudng typ 2 so voi céc phuong phap diéu tri ton tai tir trude khi danh gia hiéu
qué ha glucoza cta céc hop chét trén mo6 hinh dong vat va vat liéu c6 ngudn gbc tlr co
quan ngudi, cac hop chat c6 thé duge danh gid 1a rat hitu ich cho nhitng ngudi thu hudng

tiém nang cla sang ché.
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Yéu ciu béo hd
1. Hop chét 1a dén xudt ctia axit phenyl propionic c6 cong thue (I); raxemat ctia hop chat
nay, chit ddng phan d6i quang ctia hop chét nay, chét ddng phan khong ddi quang cua
hop chit nay, hodc mubi duge dung cia hop chit, raxemat, chit ddng phan déi quang,

hodc chit ddng phan khong dbi quang nay:

cong thuc (I)

trong d6 R! 14 hydro, hodc Ci.4 alkyl mach thing hoic mach nhanh;

R? 13 hydro, xyano, hydroxyl, Ci4 alkyl mach thang hodc mach nhénh, hoic Ci-
4 alkoxy mach thing hodc mach nhénh;

R? 1a hydro, halogen, xyano, Ci-4 alkoxy mach théng hodc mach nhanh khi R* 1a
OR®; va

R* 1a hydro khi R? 1a OR®

trong d6 R® 1a Cs.10 heteroxycloalkyl bao gdm 1-4 nguyén tit khéac loai dugc chon
tir nhém bao gdm N, O, va S, hoic alkyl dugc thé bing Cs.10 heteroxycloalkyl bao gdm
1-4 nguyén tir khac loai dugce chon tir nhém bao g@)m N, O, va S;

mdi R va R® déc 14p 1a hydro, halogen, xyano, halometyl, hydroxyl, Ci4 alkyl
mach théng hodc mach nhanh, hodc Ci.4 alkoxy mach théng hodc mach nhanh;
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Y 1a NH hodc O;

mdi Z1 va Zp doc 1ap 1a CR” hodc N;

trong d6 khi Z1 1a N, Z, 1a CR’, va khi Z; 1a CR7, Za 1a N; va
W 1a CR7 hodc N;

trong d6 R7 1 hydro, halogen, xyano, hydroxyl, Ci.4 alkyl mach thing hoic mach
nhanh, hodc Ci4 alkoxy mach théng hodc mach nhanh.

2. Hop chét, raxemat, chit ddng phan dbi quang, hodc chét ddng phén khong d6i quang,

hodc mudi duge dung theo diém 1, trong dé:
- R! 12 hydro, hodc Ci-4 alkyl mach théng hodc mach nhanh;
R? 14 hydro, hodc Ci.4 alkyl mach thing hodc mach nhanh;

R3 1a hydro, halogen, xyano, hodc Ci4 alkoxy mach thing khi R4 1a

\%

O }1
hoic u O :
K\ NH?O}" o}“&
0=$ 0=5
RélahydokhiR3la O . O

tojﬁl‘

: SN
O , hodic u S ,

moi khi xuét hién q ddc lap 1a 0 hodac 1,
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mdi khi xut hién t doc 1ap 14 0, 1, 2 hodc 3,
mdi khi xuét hién v ddc 1ap 1a 1 hoic 2,
mdi khi xuét hién u doc 1ap 1a 1 hodc 2;

mdi RS va R doc 1ap 1a hydro, halogen, xyano, hodc Ci4 alkoxy mach thing

hodc mach nhéanh;
Y la NH hodc O;
mdi Z1 va Z» doc 1ap 1a CR7 hodc N;
trong d6 khi Z1 1a N, Z, 1a CR’, va khi Z; 1a CR7, Za 1a N; va
W 1a CR” hoic N;
trong d6 R7 12 hydro hogc Ci- alkyl mach thing.

3. Hop chét, raxemat, chat dong phan d6i quang, hoic chit ddng phan khong dbi quang,

hoic mudi duoc dung theo diém 2, trong do:
R! 13 hydro;

R? 1a hydro hodc Ci-2 alkyl,

@)
W
O;S/\‘

R3 1a hydro, xyano hodc Ci2 alkoxy, khi R4 1a

o B Y
Cko}% ?og\o O\3\0}”’ OO\O}%
UOA;

, hodc

R* 13 hydro khi R® la

-50-



36641

Y )
?fo O&O}a -GN CLOg

mdi RS va R® doc lap 12 hydro, flo, xyano, hodc Ci-2 alkoxy mach thang;

, hodc

Y 1a NH hoac O;

mdi Z1 vaZs dde 1ap 1a CR” hodc N, trong d6 khi Z1 is N, Zzis CR7; va khi Z is
CR7, Z,isN; va

W 1a CR” hoic N,
trong d6 R7 1a hydro hodc Ci alkyl mach thang.

4. Hop chat 1a din xuét cta axit phenyl propionic, 1a it nhit mot hop chét duge chon

trong nhém bao gém:
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hodc raxemat ctia hop chat nay, chét ddng phan d6i quang cua hop chét nay,
chat déng phan khong d6i quang ctia hop chat nay, hodc mudi duge dung cia hop chat
ndy, raxemat nay, chét dbng phan dbi quang nay, hoic chat ddng phén khéng ddi

quang nay.

5. Duoc phim dé didu tri réi loan chuyén hoa, chira hop chit, raxemat, chat dong phan
ddi quang, ddng phan khong dbi quang clia né, hodc mubi dugc dung theo diém 1,
trong d6 réi loan chuyén hoéa dugc lua chon tir nhém béo phi, tiéu duong tuyp 2, dung
nap glucoza khong tuong thich, khang insulin, ting dudng huyét, tang lipit mau, ting

triglyxerit mau va tiang cholesterol mau.
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6. Duoc phém theo diém 5, trong do duoc phém coOn chira ta duoc dugc dung.

7. Duoc phém dé diéu tri r6i loan chuyén héa, chira hop chét, raxemat, chét d@)ng phan
d8i quang, dong phan khong d6i quang cua nd, hoic mubi duge dung theo diém 2,
trong d6 rdi loan chuyén hoa dugc lya chon tir nhém béo phi, tiéu duong tuyp 2, dung
nap glucoza khong tuong thich, khang insulin, ting dudng huyét, tang lipit mau, ting

triglyxerit mau va tiang cholesterol mau.
8. Dugc pham theo diém 7, trong d6 dugc phdm con chira ta duge duge dung.

9. Duogc phém dé diéu tri roi loan chuyén héa, chira hop chét, raxemat, chit d(‘?)ng phén
d6i quang, dong phan khong d6i quang cta nd, hoic mubi duge dung theo diém 3,
trong d6 rdi loan chuyén hoa dugc lwa chon tir nhém béo phi, tiéu duong tuyp 2, dung
nap glucoza khong tuong thich, khang insulin, ting duong huyét, tang lipit mau, ting

triglyxerit mau va tang cholesterol mau.
10. Duge pham theo diém 9, trong d6 dugc pham con chura ta duge duoc dung.

11. Duogc phém dé diu tri rdi loan chuyén hoa, chia hop chét, raxemat, chat d@)ng
phan ddi quang, ddng phan khong d6i quang ctia né, hodc mubi duoc dung theo diém
4, trong d6 r6i loan chuyén héa duoc Iya chon tir nhém béo phi, tiéu duong tuyp 2,
dung nap glucoza khdng tuong thich, khang insulin, ting duong huyét, ting lipit mau,

tang triglyxerit mau va tang cholesterol mau.

12. Dugc phim theo diém 11, trong d6 dugc pham con chita ta duge duge dung.
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