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Linh vue ki thuat dwoc dé cip

Sang ché dé cap dén hop chét ¢6 chirc nang nhu chat chii van thy thé sphingosin-
1-phosphat hitu ich dé didu tri céc r6i loan ty mién nhu da xo ctng, phuong phap diéu

ché chiing, va dugc pham chira chiing lam thanh phan hoat chat.
Tinh trang k¥ thuit cia sang ché

S1P (sphingosin-1-phosphat) dugc san xuét thong qua con dudng xeramit ndi bao,
trong d6 xeramit la nguyén liéu ban dAu. Xeramit dugc san xuét thong qua hai con dudng,
con dudng dau tién 1a con dudng sinh tdng hop de novo. Xeramit cling duoc tao ra do
su phan giai ctia sphingomyelin, thanh phin mang té bao, trong té bao. Mitc S1P trong
mdi md dugc kiém soat bdi hai kinaza sphingosin sinh tbng hop (SphK) va hai
phosphataza S1P phéan huy sinh hoc (S1P lyaza va lysophospholipit phosphataza). S1P,
dugc tao ra thong qua qud trinh phosphoryl hoa sphingosin bang sphingosin kinaza,
duoc biét 1a trung gian cho cac dap Ung té bao khac nhau, nhu su ting sinh té bao, td
chirc va di chuyén khung té bao, su gén két va su lép rap mdi ndi chat ché, va su tao
hinh. S1P tdn tai & dang két hop véi céc protein huyét twong khac, bao gdm albumin, &

muc cao (100-1000 nM) trong huyét trong, trong khi ¢ mirc thap trong mo.

S1P lién két voi thu thé S1P, thu thé lién két G-protein, dé hién thi céc chirc ning
sinh hoc khac nhau. Péi vé6i kiéu phu ctia thy thé S1P, S1P1-S1P5 cho dén nay da duoc
bibt dén va dwoc dit tén 1an luot 12 thu thé gen biét héa ndi méd (EDG) 1, 5, 3, 6, va 8.
Thu th8 S1P dwoc biét 1a c6 lién quan dén céc chirc nang sinh hoc khac nhau nhu ti
tudn hoan bach clu, tang sinh té bao than kinh, thay ddi hinh thai, di chuyén, chirc ning

ndi md, diéu hoa mach méau va phat trién tim mach.

Trong nhitng nam gén day, nhiéu nghién ctru d phat hién ra rang qué trinh truyén
tin hiéu S1P théng qua céc thy thé nay dong vai trd quan trong trong mot loat cac dap
ung lién quan dén da xo cling, bao gbm dap (g viém va qué trinh stra chita, va chét
chu van S1P1 khong chon loc gén day va thuc sy dugce phé duyét lam dugc chét dbi voi
bénh da xo cimg. Thu thé S1P dugc bidu hién rong rai trong nhiéu té bao lién quan dén
viéc gdy ra bénh da xo cimg. Cu thé 13, thu thé S1P1 déng vai trd rat quan trong trong
hé théng mién dich. Thu thé S1P1 dugc biéu hién chi yéu trén bé mit cua t€ bao lympho
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nhu t& bao T va té bao B va dép tng v6i S1P, dAn dén su tham gia vao qué trinh tai tudn
hoan cua té bao lympho. Trong diéu kién binh thuong, ndéng dd S1P trong dich co thé
cao hon trong mo6 bach huyét, va do do té bao lympho roi khéi md bach huyét nho su
chénh léch ndng do S1P dé lvu thong doc theo bach huyét. Tuy nhién, khi thu thé S1P1
trong té bao bach huyét bi giam didu hoa badi chat cha van S1P1, thi su thodt ra cta céac
té bao lympho tr m6 lympho khong xay ra, dAn dén giam su xAm nhédp cua cac té bao
lympho tu x4m nhép, gdy viém va ton thuong mo trong hé than kinh trung wong (CNS).
Két qua la dat dugc hi€u qua diéu tri trén bénh da xo cing. Fingolimod, chit chu van
S1P1 khong chon loc, da dugc phé duyét lam thubc udng dé diéu tri da xo cung. Khi
lién két v6i thu thé SIP1 va duoc hoat hoa, thu thé ndy bi phan giai hodc ndi hoa tir bé

mat cua té bao lympho. Vi vdy, fingolimod hoat dong nhu ddi van S1P1 nghich ly.
Tai liéu k¥ thuat
Tai liéu sang ché

Cong bb don quéc té s6 2010-064707 (cong bd vao 10 thang 6 ndm 2010)
Ban chit ky thuit cia sang ché
Vén dé k¥ thuat

Cu thé 13, mot khia canh cta sdng ché d& cap dén hop chit méi ¢6 hidu qua toi
wu trén thu thé sphingosin-1-phosphat (sau day, co thé dugc viét tat 1a "S1P"), mudi

duoc dung, chat ddng phan, hodc solvat ctia no.
Khia canh khac cia sang ché d& cap dén phuong phap didu ché hop chat méi.

Khia canh khac cua sang ché cling d& cap dén ché pham chit chu van thu thé
sphingosin-1-phosphat, ché pham chua hop chit méi, mudi duge dung, chét dong phan,

hodc solvat ciia n6 lam thanh phén hoat chét, va chit mang dugc dung.

Cu thé 13, ché pham theo sang ch¢ c6 tac dung toi wu trong viéc ngan ngua va

diéu tri r6i loan ty mién, nhu da xo ctng.
Giai phép k¥ thuat

Theo mot khia canh cta sang ché, sang ché dé cap dén hop chét c6 cong thuc 1,
mudi duge dung hodc chét déng phan 1ap thé cua né:

Cong thuc 1
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Ry

trong do
R, 13 hydro, hodc alkyl, alkenyl, hodc alkynyl dugc thé hoic khong duoc thé;

R» 14 hydro, alkyl, halogen, CN, CF3, hodac COCF3 duoc thé hodc khong dugc
thé:

mdi Rs va Ry doc 1ap 1a hydro, alkyl, alkenyl, alkynyl, hodc halogen dugc thé

hoic khong duoc thé;

mdi RsA va RsB doc 14p 14 hydro, alkyl, alkenyl, alkynyl, hodc -Re(COOH) dugc
thé hodc khong dugc thé, trong d6 Re 1a lién két don, alkylen, alkenylen, hodc alkynylen
duoc thé hoic khong duogc thé, va bit ky mot trong s6 RsA va RsB 1a -R¢(COOH); va

RsA va RsB 6 thé lién két véi nhau dé tao thanh vong, duge thé bang -Re¢(COOH).

Theo khia canh khéc cua sang ché, sang ché dé cdp dén hop chat, mudi dugc
dung hoic chat dong phén 1ap the clia n6 dé st dung trong diéu tri rdi loan ty mién, bao

gom da xo cung.

Theo khia canh khac ctia sang ché, sang ché cling dé cap dén hop chat, mubi dugc

dung hodc chat ddng phan 1ap thé ctia no, 1a chét chi van thu thé sphingosin-1-phosphat.

Theo khia canh khéc ctia sang ché, sang ché cling dé cap dén duogc phém dé sir
dung trong diéu tri r6i loan ty mién, trong d6 dugc pham bao gdm hop chét ¢6 cong thirc

1, mudi dugc dung hodc chit déng phan lap thé ctia né.

Theo khia canh khéc cua sang ché, sang ché ciing dé cap dén dugc pham dé st
dung trong diéu tri hodc ngin ngira bénh tu mién hoic bénh viém man tinh dugc chon
tir nhém bao gdm luput ban do hé théng, viém khép dang thap man tinh, bénh viém rudt,
da xo clng, xo cing teo co mot bén (ALS), xo cling dong mach, xo vira dong mach, xo
cing bi va viém gan tu mién, duoc phém bao gébm hop chét c6 cong thuc 1, mubi duge

dung hodc chét dong phan 1ap thé ctia n6 1am thanh phan hoat chét.
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Tac dung c6 lgi

Hop chét c6 cong thuc 1 theo sang ché hoat dong lam chit chu van thu thé
sphingosin-1-phosphat va do d6 c6 tic dung trong bénh tu mién lan rdng va bénh viém
man tinh, bao gdm da xo cling tai phat-thuyén gidm, va cling c6 thé duoc sir dung dé
didu tri hodc ngan ngira rdi loan diéu hoa mién dich.

M3 ta chi tiét sang ché

Sau day, sang ché s& dugc mo ta chi tiét c6 tham chiéu dén céc hinh vé. Thuét
ngft hodc céc tir dugc sit dung trong md ta va yéu cdu bao ho s& khong duoc hiéu 12 bi
gi¢i han & nghia thong thuong hodc tur dién va thuat ngit hodc tir phai duogc hiéu la y
nghia va khai niém phu hop véiy tuéng k¥ thuat theo sang ché, dua trén nguyén tac, téc
gia sang ché ¢6 thé xac dinh dung khai niém thuét ngtr dé giai thich sang ché ctia minh
theo cach t&t nhat.

(3 day, trir khi c6 chi dinh khac, thuat ngtt “hop chat c6 cong thire 17 dé cap dén
toan bd hop chit c6 cong thire 1, bao gdm mubi duoc dung, chat dong phan, hodc solvat
cua no. |

Trong toan bo phan md ta ndy, thudt ngit dugc s dung trong dinh nghia ctua hop
chét c6 cong thire 1 duge dinh nghia nhu sau. Trir khi ¢6 chi dinh cu thé khéc, dinh nghia
sau &p dung cho céc thuét ngit dugc sir dung riéng 1¢ hodc 1a mot phan ctia mdt nhom

16n hon trong subt phan mb ta.

Trong cong thirc hoa hoc, ky hig¢u song doc co nghia 1a vi tri lién két voi nhan me

ctia hop chét.

Thuét ngir “alkyl,” khi dugc sir dung mot minh hodc két hop nhu “heteroalkyl,”
nghia la gbc hydrocacbon (xycloalkyl) mach thang, mach nhanh, hodc vong va tot hon
1a gbc hydrocacbon no mach thang hodc mach nhanh ¢6 1 dén 10 nguyén t& cacbon; gbc
hydrocacbon vong no 6 3 dén 10 nguyén t cacbon; hodc gbc hydrocacbon vong no c6
3 dén 10 nguyén tir cacbon két hop voi gbc hydrocacbon no mach thang va/hodc mach

nhanh c6 1 dén 10 nguyén tir cacbon.

Thuat ngit "alkenyl" nghia la gbc hydrocacbon khong no chua it nhét mot lién
két doi, va khi dugc st dung mot minh hodc két hop nhu "heteroalkenyl", ¢6 nghia la
gbc hydrocacbon (xycloalkenyl) mach thang, mach nhéanh, hodc vong. Tét hon 1a gbc
hydrocacbon khong no mach thang hozc mach nhanh co 1 dén 10 nguyén tir cacbon va
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chita it nhAt mot lién két doi; gdc hydrocacbon vong khong no ¢6 3 dén 10 nguyén tir
cacbon va chra it nhat mot lién két doi; hodc géc hydrocacbon vong khong no chira it
nhit mot lien két doi va co 3 dén 10 nguyén tir cacbon két hop vai gbe hydrocacbon
khong no mach thang va/hodc mach nhéanh c6 1 dén 10 nguyén tit cacbon va chira it nhét
mot lien két doi.

Thuét ngit "halogeno-alkyl" c6 nghia 14 alkyl trong d6 mt hodc nhiéu nguyén tir

hydro dugc thé bang halogen.

Thuét ngit "alkynyl" cé nghia la gbc hydrocacbon khong no chira it nhét mot lién
két ba, va khi dugc st dung mdt minh hodc két hop nhu "heteroalkynyl", nghia 1a gbe

hydrocacbon (xycloalkynyl) mach thang, mach nhanh, hodc vong.

Thuét ngit “alkoxy” nghia la —O-alkyl, trong d6 alkyl la nhu duoc dinh nghia

bén trén.

Thuét ngit “halo(gen)” nghia la phan ti thé dugc chon tir cac nhom flo, clo, brom
va iot. Cac thuat nglt va chit viét tit khac dugc str dung & ddy c6 nghia gbc cua chung,

trir khi dugc dinh nghia khac.

Thuét ngtr "phén tir thé" nghia la nguyén tt hodc nhom nguyén ti thay thé mot
hodc nhidu nguyén tir hydro trén chudi gbe, va vi du ¢6 thé bao gdbm mdt hodc nhiédu
nguyén tir dugc chon tir nhém bao gb6m halogen, xyano, hydroxy, alkyloxy c6 1 dén 10
nguyén t& cacbon, oxo (=0), va sulfonyl khong dugc thé hodc duoc thé bang alkyl.
Ngoai ra, theo sang ché, thuat ngit “dugc thé” nghia 1a mot hodc nhiéu nguyén tit hydro

¢6 thé duoc thé bang cac phan tir thé.

Ngoai ra, alkyl, alkenyl, alkynyl, va alkyloxy, co 1 dén 10 nguyén tr cacbon, ¢6

thé t6t hon 1a c6 1 dén 6 nguyén tir cacbon.

Ngoai ra, xycloalkyl, xycloalkenyl, va xycloalkynyl, c6 3 dén 10 nguyén tir

cacbon, ¢6 thé tét hon 1a c6 3 dén 6 nguyén tir cacbon.

Hop chét theo sang ché ¢6 thé tao thanh mubi dugce dung. Mudi duoc dung bao
gdm mudi cong axit duoc tao thanh tir axit vo co, nhu axit clohydric, axit sulfuric, axit
nitric, axit phosphoric, axit bromhydric, va axit hydroiodic; axit hitu co, nhu axit tartaric,
axit formic, axit xitric, axit axetic, axit tricloaxetic, axit trifloaxetic, axit gluconic, axit
benzoic, axit lactic, axit fumaric, va axit maleic; hodc axit sulfonic, nhu axit

metansulfonic, axit benzensulfonic, axit p-toluensulfonic, hodc axit naphtalen-sulfonic,
5
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tao thanh muoi cong axit khong doc chira anion duoc dung. Cu thé 13, mubi cOng axit
t&t hon 1a dugc tao thanh tur axit sulfuric, axit metansulfonic, hodc axit halogen. Hop
chét c6 cong thic 1 theo sang ché c6 the duge chuyén dbi thanh mudi ctia n6 bang céc

phuong phap thong thuong.

Ngoai ra, khi hgp chét c6 cong thire 1 theo sang ché ¢6 thé c6 tAm cacbon bat déi,
chung co thé ton tai dudi dang chét ddng phan R hodc S, hén hop raxemic, hodc hon
hop chat ddng phan khong ddi quang va mdi chét ddng phan khong d6i quang, toan b
nam trong pham vi theo sang ché. Tuc 13, trong truong hop cac hop chét c6 cong thuc 1
bao gdm (cac) nguyén tir cacbon bat dbi, ching duoc tao ra dudi dang bao gdm toan bd

chét df?)ng phén lap thé, trir khi chu hinh dugc chi dinh cu thé.

Theo mot khia canh cta sang ché, @& cap dén hop chét c6 cong thire 1, mudi duogc

dung hodc chat ddng phan 1ap thé ctia no:

Cong thuce 1

trong do

R, c6 thé 14 hydro, hodc alkyl, alkenyl, hodc alkynyl duogc thé hodc khong duoc
thé; Ry ¢o thé 1a hydro, alkyl, halogen, CN, CF3, hodc COCF3 duoc thé hodc khong dugc
thé; mdi R3 va R4 ¢6 thé doc 1ap 1a hydro, alkyl, alkenyl, alkynyl, hodc halogen duoc thé
hodc khong dugce thé; mdi RsA va RsB ¢o thé doc 1ap 1a hydro, alkyl, alkenyl, alkynyl,
hodic -R¢(COOH) dugc thé hodc khong duge thé, trong d6 Re co thé 1a lien két don,
alkylen, alkenylen, hodc alkynylen dugc thé hoic khong dugc thé, va bat ky mot trong
<6 RsA va RsB ¢6 thé 12 -Re(COOH); va RsA va RsB ¢6 the lién két v6i nhau dé tao
thanh vong, c6 thé dugc thé bang -Re(COOH).

Cu thé 13, trong cong thirc 1, R1 ¢6 thé 13 hydro hodc alkyl duoc thé hodc khong
duoc thé; Ry c6 thé 1a hydro, alkyl, halogen hodc CF3 duoc thé hoic khong dugc thé;
mdi Rs va R4 c6 thé doc 1ap 1a hydro, alkyl, hodc halogen khong dugc thé; mdi RsA va
RsB doc 1ap c6 thé 1a alkyl, hodc -R¢(COOH) duoc thé hoac khong duge thé, trong d6
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R c6 thé 12 lién két don hodc nhom alkylen duge thé hoic khong dugc thé, va bat ky
mot trong s6 RsA va RsB c6 thé 1a -Rg(COOH); RsA va RsB ¢6 thé lién két v6i nhau dé
tao thanh vong, ¢6 thé duge thé bang -Re(COOH).

Ngoai ra, trong cong thirc 1, khi RsA va RsB lién két v6i nhau dé tao thanh vong,
vong cO thé duoc thé bang -R¢(COOH) va bd sung véi mot hodc nhiéu phan tir thé duoc
chon tir nhém bao gdm halogen, alkyl, va halogeno-alkyl.

Ngoai ra, trong cong thire 1, khi RsA va RsB lién két v6i nhau dé tao thanh vong,
vong ¢6 thé 1a vong c6 cong thue 1-1:

Cong thuce 1-1

Rs Rg
n Ry
WEWN
m COCH
Rio R

trong d6 N gidng nhu N lién két v6i RsA va RsB trong cong thirc 1; mdi Ry dén
Ri1 ¢6 thé ddc 1ap 1a hydro, alkyl, halogen, hodc halogeno-alkyl dugc thé hoic khong

duoc thé; va mbi m van ¢ thé doc 1ap 1a s6 nguyén tir 0 va 6, va m+n co thé 1a>1.
Cu thé 13, vong ¢6 cong thtrc 1-1 ¢6 thé 1a vong ¢6 cong thue 1-2:

Cong thuc 1-2

_§_N

trong d6 R7 ¢o thé 1a hydro, alkyl, hoc halogeno-alkyl dugc thé hodc khong dugc

m  COOH

thé; va N, n va m 1a nhu duge xac dinh trong cong thirc 1-1.

Ngoai ra, trong cong thirc 1, khi RsA va RsB tao thanh vong, vong ¢o thé cu thé
1a bit ky mot trong sé azetidin, pyrolidin, piperidin, hodc azepan, dugc thé bang -
R¢(COOH); va vong ¢é thé dugc thé bing phan tir thé bd sung khac ngoai -Re(COOH)
hodc khong dugc thé.
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Ngoai ra, theo mot phuong 4n vi du cia sang che, trong cong thitc 1, it nhat mot

trong s& Rs va Ry ¢6 thé 1 hydro. Vi du, Rs va Ry déu c6 the 1a hydro.

Cu thé hon nita, hop chét c6 cong thirc 1 ¢6 thé bao gém hop chét duogc chon tu

nhom:

axit {[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-

metyl-amino }-axetic;

axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-

azetidin-3-carboxylic;

axit 1-[7-(3-clo-2-propyl-2H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-

azetidin-3-carboxylic;

axit 1-[7-3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-

piperidin-4-carboxylic;

axit  (R)-1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-
ylmetyl]-piperidin-3-carboxylic;

axit  (S)-1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-
ylmetyl]-piperidin-3-carboxylic;

axit  (S)-1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-
ylmetyl]-pyrolidin-3-carboxylic;

axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-
3-clometyl-azetidin-3-carboxylic;

axit  (R)-1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-
ylmetyl]-pyrolidin-3-carboxylic;

axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-4-metyl-2H-chromen-3-
ylmetyl]-piperidin-4-carboxylic;

axit  1-[4-clo-7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-
ylmetyl]-piperidin-4-carboxylic;

axit  1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-5-flo-2H-chromen-3-
ylmetyl]-piperidin-4-carboxylic;

axit 1-[7—(1-isopropyl-3-trif10rometyl-IH-indazol-S-yl metoxy)-2H-chromen-3-
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ylmetyl]-piperidin-4-carboxylic;

axit 1-[7-(1-isopropyl-3-etyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-
piperidin-4-carboxylic;

axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-
azepan-4-carboxylic;

axit 1-[7-(3-clo-1-propyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-
azetidin-3-carboxylic;

axit 1-[7-(3-clo-1-propyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-
piperidin-4-carboxylic;

axit 1-[7-(3-clo-1-xyclopropylmetyl-1H-indazol-5-yl metoxy)-2H-chromen-3-
ylmetyl]-piperidin-4-carboxylic;

axit 1-[7-(3-clo-1-xyclopentyl-1H-indazol-5-yl metoxy)-5-flo-2H-chromen-3-
ylmetyl]-piperidin-4-carboxylic;

axit  1-[7-(3-clo-1-isobutyl-1H-indazol-5-yl metoxy)-35-flo-2H-chromen-3-
ylmetyl]-piperidin-4-carboxylic;

axit  1-[7-(3-clo-1-isobutyl-1H-indazol-5-yl ~ metoxy)-3 -flo-2H-chromen-3-
ylmetyl]-azepan-4-carboxylic; va

axit 2-{1-[7-(1-isopropyl-3-triflorometyl- 1H-indazol-5-yl metoxy)-2H-
chromen-3-ylmetyl]-piperidin-4-yl} axetic.

Hop chat c6 cong thuc 1 theo sang ché, mudi duge dung, chét ddng phan cta no,
hoic solvat cua n6 phu hop dé diéu tri hoic ngin nglra bénh co lién quan dén thu thé
sphingosin-1-phosphat.

Sang ché cling dé cap dén dugc phdm c6 chtrc nang lam chat chu van thu thé
sphingosin-1-phosphat, dugc pham bao gbm lugng hitu hiéu ctia hop chét c6 cong thuc
1, mudi dugc dung, chét d@)ng phan, hodc solvat cua no, va chét mang dugc dung.

Dugc pham theo sang ché ciing c6 thé duoc st dung dé diéu tri hodc phong ngira
céc bénh do xam nhdp té bao lympho khong mong mudn c6 lién quan dén sphingosin-
1-phosphat.

Vi du vé céc bénh, c6 thé dugc diéu tri bang dugc pham theo sang ché, bao gdbm

9
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bénh ty mién lan rdng va bénh viém man tinh, bao gom da xo cung tai phat-thuyén giam.

Duoc phdm theo sang ché ciing c6 thé duoc su dung dé diéu tri hodc ngan nglra
réi loan didu hoa min dich. O day, réi loan diéu hoa mién dich bao gbm luput ban do
hé théng, viém khép dang thép man tinh, bénh viém rudt, da xo cing, X0 cung teo co
mdt bén (ALS), xo cung dong mach, xo vita dong mach, xo cing bi, va viém gan tu
mién.

Ngoai ra, sang ché d& cap dén phuong phap diéu ché ché phém dé ngan nglra
hodc diéu tri bénh tu mién lan rong va bénh viém man tinh, bao gdm da xo cung tai
phat-thuyén giam, phuong phap bao gdm budc tron hop chét c6 cong thuc 1, mubi duoc
dung, chét déng phan, hodc solvat cuia no, 1am thanh phé“m hoat chét, va chét mang dugc

dung.

Theo sang ché, “dugc pham” c6 thé bao gém céc thanh phan khéc nhu chat pha
loang, chit mang, v.v., ngoai thanh phan hoat chét theo sédng ché. Do d6, dugce phim nay
6 thé bao g(‘A)m chit mang, chét pha lodng, t4 dugc dugc dung hoac td hop cua chung
néu can. Duoc phém tao diéu kién thuén lgi cho viéc dung cac hop chét cho sinh vAt.
Cac phuong phép khac nhau dé dung cac hop chét ton tai va bao gdbm, nhung khong gidi

han &, udng, tiém, khi dung, ding ngoai rudt va khu tru.

Thuéat ng “chét mang” c6 nghia 1a hop chét tao diéu kién thuan 1¢i cho viéc bd
sung céc hop chét vao t& bao hodc mo. Vi du, dimetylsulfoxit (DMSO) la chit mang
thong thuong tao didu kién dua nhiéu hop chét hitu co vao té bao hodc md trong sinh

A

vat.

Thuat ngit “chat pha lodng” c6 nghia la hop chét khong chi 4n dinh dang hoat
tinh sinh hoc cta hop chit dang quan tim ma con duge pha lodng trong nudc dé hoa tan
hop chét. Cac mudi hoa tan trong dung dich dém dugc st dung lam chét pha loang trong
linh vuc ndy. Dung dich dém dugc st dung thong thuong 1a dung dich mudi dém
phosphat gia lam dang mudi cta dich co thé ngudi. Vi dung dich dém co thé kiém soat
do pH cua dung dich & ndng d6 thap, chét pha lodng dém hau nhu khong thay ddi hoat
tinh sinh hoc ctia hop chét.

Thuat ngt “duge dung” nghia la ddc tinh cua chit mang, chét pha loang, hodc
tuong tu, didu d6 khong lam gidm céc hoat tinh sinh hoc va dic tinh vat ly ciia hop chét.
Hop chét theo sang ché co thé duoc bao ché nhu cac dang bao ché duoc pham

10
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khéc nhau tuy thudc vao muc dich. Trong quy trinh bao ché duogc pham theo sang ché,
thanh ph?m hoat chit — cu thé 1a, hop chét c6 cong thic 1, hodc mudi dugc dung, chit
déng phén cla nd, hodc solvat cia ndé — duoc tron voi chit mang dugc dung dugc chon
xem xét dang lidu dugc bao ché. Vi dy, duoc phém theo sang ché c6 thé duoc bao ché

dudi dang ché pham dé tiém, ché pham udng, va trong tu, phu thudc vao muc dich.

Hop chét theo sang ché c6 thé dugc bao ché bang cac phuong phap thong thuong
st dung chit mang va ta duge dugc dung da biét, va dugce dua vao dang liéu don vi hodc
vat chira da lidu. Ché phém c6 thé 1a dung dich, hdn dich, hodc nhil twong trong dau
hodc mdi trudong nudce va bao gbm chét phan tan thong thuong, chét tao huyén phi, hoic
chét dn dinh. Ngoai ra, ché phém 6 thé 13, vi du, & dang bot kho, dugc st dung bang
cach hoa tan trong nude da khir tring, khong chira pyrogen trudce khi st dung. Hop chét
theo sang ché ¢6 thé duogc bao ché thanh thudc dan béng cach st dung nén thudc dan
thong thuong, ching han nhu bo ca cao hodc cac glyxerit khac. Dang lidu rn dé sir dung
qua duong miéng bao gém vién nang, vién nén, vién tron, b0t va hat. Cu thé 14, vién
nang va vién nén duge wu tién. Vién nén va vién tron tdt hon 12 dugc bao tan trong rudt.
Dang liu ran c6 thé duoc san xuét bang cach tron hop chét theo sang ché véi it nhét
mot trong sb (cac) chét pha lodng tro, nhu sucroza, lactoza, hodc tinh bdt, va chit mang,

nhu chét bdi tron, vi du, magie stearat, chét phén ra, chét lién két, va tuong tu.

Hop chét hodc dugc pham chtra chung, theo sang ché, c6 thé dugc dung két hop

v6i cac dugce chat khac, vi du, cac phuong phap tri liéu mién dich khac, néu can thiét.

Liéu luong cia hop chét c6 cong thire 1 theo sang ché duoc x4c dinh theo don
thubc cia béc si, lién quan dén cac yéu td nhu gidi tinh, khéi luong co thé, tubi cia bénh
nhan, va tinh chét dic biét va mitc do nghiém trong ctia bénh. Liéu dién hinh cho nguoi
16n nam trong khoang tir khoang 0,1 dén 500 mg mdi ngay theo tAn sudt va cuong do st
dung. i véi lidu dién hinh hang ngay tiém bép hodc tiém tinh mach cho nguoi lon, ¢6
thé dugc dung theo liéu don vi dugc chia, nam trong khoang tir khoang 0,1 dén 300 mg
mdi ngay co thé 1a do. D&i voi mot s6 bénh nhan, lidu hang ngay cao hon c¢6 thé duoc

uu tién.

Thuat nglt “didu tri” c6 nghia la ngan chan hodc tri hodn su tién trién cta cac
bénh & dbi twong c6 biéu hién triéu chimg ctia bénh. Thuét ngir “ngan ngira” c6 nghia la
ngin chan hodc tri hoan d4u hiéu ctia bénh & dbi twong c6 nguy co biéu hién cac triéu
ching ctia bénh, ngay ca khi ngudi d6 khong biéu hién céc triéu chung.

11
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Vi du thwe hién sang ché

Séang ché nay dugc giai thich chi tiét hon béi cac vi du diéu ché va vi du sau. Tuy
nhién, pham vi theo sang ché khong bi gii han boi ching. Khi didu ché hop chat theo
sang ché, c6 thé thay ddi trinh ty phan tmg mdt cach thich hop. Nghia 13, c6 thé chay
céc quy trinh tuy chon dau tién hodc chén cac quy trinh tiry chon d8 thay dbi phén ti thé,
va st dung bét ky chét phan Gng nao khong phai chét phan tng dugc 14y lam vi du néu
cAn. Cac hop chét thu dugc trong mdi quy trinh ¢6 thé dugc tach hodc tinh ché bang céac
phuong phép thong thuong, nhu két tinh lai, chung cat, hodc sic ky cot silica gel. Hon
nita, hop chat thu dugc trong mdi quy trinh ¢ thé duogc st dung trong budc tiép theo

ma khong can tinh ché hodc phan tach thém.

Theo cdng thirc cdu tric sau, trir khi duge quy dinh khéac, toan b phan tir thé nhu
d4 xac dinh trude d6. Chat phan tmg va nguyén liéu ban dAu c6 thé thu duge dé dang
trén thi truong. Cac chét khac c6 thé dugc san xuét bang cac phuong phap tdng hop
dugc md ta trong cac vi du didu ché va vi du sau, bao gdm céc phuong phap tbng hop
d3 biét cho cac hop chét twong tu vé cau trac. Trur khi c6 quy dinh khéc, cac hop chét
duogc str dung 1am nguyén liéu ban d4u 1a nhitng hop chét da biét hodc nhimg hop chét
6 thé duoc didu ché bing cdc phuong phéap tong hop da biét hodc cac phuong phap
twong tur tlr céc hop chat da biét. | |

Trong phéan sau, M c¢6 nghia la ndéng dd mol, N c¢6 nghia 1a ndng do binh thuong

va “nhiét do phong” c6 nghia la 1 dén 40°C.
Vi du diéu ché 1-1: Tbng hop 7-hydroxy-2H-chromen-3-carbaldehyt

Hop chit néu & tiéu dé duoc thu theo phuong phap duge mo ta trong cong bd

sang ché quéc té s6 2010-064707.

NMR: 'H-NMR (400HMz, CDCLy); § 9,51 (s, 1H), 7,40(m, SH), 7.19(s, 1H),
7.11(d, 1H), 6,60(dd, 1H), 6,49(d, 1H), 5,10(s, 2H), 5,00(s, 2H)

Vi du diéu ché 1-2: Téng hop (3-clo-1-isopropyl-1H-indazol-5 -yl)-metanol

Hop chét néu & tiéu d& duoc thu theo phuong phap duge mo ta trong don sang

ché ndp tai Han Quédc sb 10-1939657.

NMR: 'H-NMR (400HMz, CDCI3);5 7,64 (s, 1H), 7,43(m, 2H), 4,79(m, 3H),
1,83(br s, 1H), 1,56(d, 6H)

12
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Vi du didu ché 1-3: Tbéng hop 7-(3-clo-1-isopropyl-1H-indazol-5-ylmetoxy)-2H-
chromen-3-carbaldehyt

(3-clo-1-isopropyl-1H-indazol-5-yl)-metanol (383 mg, 1,70 mmol) thu duogc tu
vi du didu ché 1-2 va 7-hydroxy-2H-chromen-3-carbaldehyt (300 mg, 1,70 mmol) thu
duoc tr vi du didu ché 1-1 duoc hoa tan trong toluen (10 mL), va sau do tributylphosphin
(BuP3, 291 mg, 1,44 mmol) va 1,1'-(azodicarbonyl)dipiperidin (ADD, 363 mg, 1,44
mmol) duoc bd sung nho giot vao dé. Sau khi khudy hon hgp ¢ nhiét do phong trong 18
gio, lugng du hexan dugc bd sung vao do. Hon hgp dugce loc, va phén loc dugc chung
cAt du6i ap suat giam. Phan cin dugce tinh ché bang k¥ thuat sic ky cot dé thu duoc hop
chét néu & tiéu dé (320 mg, 49%).

NMR: 'H-NMR (400HMz, CDCL); 8 9,52 (s, 1H), 7,71 (s, 1H), 7,47 (dd, T = 1.6
Hz, 1H), 7,44 (d, 1H), 7,21 (s, 1H), 7,14 (d, 1H), 6,62 (dd, J = 2,4 Hz, 1H), 6,52 (d, 1H),
5.16 (s, 2H), 5,03 (s, 2H), 4,83-4,76 (m, 1H), 1,57 (d, 6H)

Vi du didu ché 1-4: Tbng hop etyl este clia axit {[7-(3-clo-1-isopropyl-1H-indazol-5-

ylmetoxy)—ZH-chromen—3-ylmetyl]-metyl-amino}-axetic

7-(3-clo-1-isopropyl-1H-indazol-5 -ylmetoxy)-2H-chromen-3-carbaldehyt (160
mg, 0,42 mmol) thu dugc tir vi du diéu ché 1-3 va sarcosin etyl este hydroclorua (129
mg, 0,84 mmol) dugc hoa tan trong dicloetan (10 mL), va natri triaxetoxy bohydrua (46
mg, 0,22 mmol) dugc bd sung vao d6. Hon hop dugc khudy trong 5 gid ¢ nhiét do phong.
Sau khi hoan thanh phan ung, chét phan tmg dugc bd sung bang nudc va chiét bang etyl
axetat. Phan chiét duoc 1am kho bang magie sulfat khan va dugc loc. Phan loc duge
chung cat dudi 4p sudt giam. Phan cin dugc tach bang sic ky cot dé thu duoc hop chat
néu & tiéu dé (90 mg, 45%).

NMR: 'H-NMR (400HMz, CDCl3); § 7,74 (s, 1H), 7,52 (d, 1H), 7,46 (d, 1H),
6,92 (d, 1H), 6,56 (dd, J = 2,4 Hz, 1H), 6,53 (d, 1H), 6,32 (s, 1H), 5,16 (s, 2H), 4,87-
4,80 (m, 3H), 4,21 (q, 2H), 3,29 (s, 2H), 3,24 (s, 2H), 2,42 (s, 3H), 1,62 (d, 6H), 1,30 (t,
3H)
Vidu 1: Téng hop axit {[7-(3-clo—l-isopropyl-1H-indazol-5-y1metoxy)-2H-chromen—3-

ylmetyl]-metyl-amino} -axetic
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Etyl este cua axit {[7-(3-c10-1-isopropy1—1H-indazol-5-ylmetoxy)-2H—chromen—
3-ylmetyl]-metyl-amino}-axetic (90 mg, 0,19 mmol) thu duogc tir vi du didu ché 1-4
duoc hoa tan trong dung dich da tron chira tetrahydrofuran va metanol (2/1, 20 mL), va
dung dich nudgc natri hydroxit 6 N (1 mL, 6,32 mmol) dugc bd sung nho giot tur tr vao
d6. Hon hop duoc khudy trong 3 gid' ¢ nhiét do phong, duoc bd sung bang dung dich
axit clohydric 1 N, va dugc chiét bing etyl axetat. Phin chiét duoc rira bing nude mudi,
duoc lam khd bang magie sulfat khan va dugc loc. Phan loc duoc chung cat dudi ap

sut giam dé thu dugc hop chit néu & tidu dé (40 mg, 46%).

NMR: 'H-NMR (400 MHz, CDCI3) § 7,68 (s, 1H), 7,43 (q, 2H), 6,93 (d, 1H),
6,53 (d, 1H), 6,48 (d, 2H), 5,10 (s, 2H), 4,82 (s, 2H), 4,80-4,76 (m, 1H), 3,56 (s, 2H),
3,49 (s, 2H), 2,67 (s, 3H), 1,56 (d, 6H)

Vi du diéu ché 2: Téng hop metyl este clia axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-
ylmetoxy)-2H-chr0men—3-ylmetyl]-azetidin-3-carboxylic

Theo phuong phép duge mo ta trong vi du diéu ché 1-4, 7-(3-clo-1-isopropyl-
1H-indazol-5-ylmetoxy)-2H-chromen-3-carbaldehyt (160 mg, 0,42 mmol) thu dugc tu
vi du diéu ché 1-3 va metyl este clia axit azetidin-3-carboxylic hydroclorua (127 mg,
0,84 mmol) duge sit dung dé thu dugc hop chat néu & ticu dé (120 mg, 60%).

NMR: 'H-NMR (400HMz, CDCls); 8 7,69 (s, 1H), 7,47(dd, 1H), 7,41(d, 1H),
6,87(d, 1H), 6,51(dd, 1H), 6,46(d, 1H), 6,25(s, 1H), 5,11(s, 2H), 4,76(m, 1H), 4,68(s,
2H), 3,71(s, 3H), 3,55(m, 2H), 3,32(m, 3H), 3,11(s, 2H), 1,57(d, 6H)

Vi du 2: Tong hop axit 1-[7-(3-010—l-isopropyl-1H-indaz01—S-ylmetoxy)-?_H-chromen-
3-ylmetyl]-azetidin-3-carboxylic

O
o

SNt

Theo phuong phap duoc mo ta trong vi du 1, metyl este ca axit 1-[7-(3-clo-1-
14
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isopropyl-1H-indazol-5-ylmetoxy)-2H-chromen-3 -ylmetyl]-azetidin-3-carboxylic (120
mg, 0,25 mmol) thu duoc tir vi du didu ché 2 dugc st dung dé thu dugc hop chét néu &

tiéu dé (70 mg, 60%).

NMR: 'H-NMR (400 MHz, CDCI3) 8 7,71 (s, 1H), 7.44 (q, 2H), 6,98 (d, 1ID),
6.63 (s, 1H), 6,578 (d, 1H), 6,50 (s, 1H), 5,12 (s, 2H), 4,87 (s, 2H), 4,84-4,80 (m, 1H),
4,27 (br, s, 2H), 4,18 (br, s, 2H), 3,76 (s, 2H), 3,67 (br, s, 1H), 1,60 (d, 6H)

Vi du diéu ché 3-1: Tong hop metyl este cua axit 1H-indazol-5-carboxylic

Metyl este cia axit 4-amino-3-metyl-benzoic (2,0 g, 12,03 mmol) dugce hoa tan
trong cloroform (25 mL) va sau d6 axetic anhydrua (2,12 g, 30,07 mmol) duoc bb sung
nho giot tir tir vao d6 6 nhiét do 0°C. Hon hop dugce khuéy trong 1 gi¢ ¢ nhiét 4o phong,
va kali axetat (250 mg, 3,61 mmol) va isoamyl nitrit (2,23 mL, 24,06 mmol) dugc bd
sung vio dé. Hon hop duge khudy trong diéu kién hdi luu trong 18 gid & nhiét do 70°C
va duoc bd sung bang diclometan du. Hon hop duoc ria bang dung dich nudc natri
hydro cacbonat bdo hoa, dugc 1am kho bang magie sulfat khan va dugce loc. Phan loc
dugc chung cit dudi ap sudt giam. Phén cin dugc tach béng sic ky cot dé thu duoc hop

chét trung gian axetyl indazol (1,2 g, 5,50 mmol).

Axetyl indazol thu dugc (1,2 g, 5,50 mmol) dugc hoa tan trong dung dich da tron
chua tetrahydrofuran va metanol (1/1, 20 mL) va sau d6 dung dich nudc natri hydroxit
6 N (1,8 mL) dugc bd sung nhé giot vao do. Hon hop dugc khudy trong 10 phut & nhiét
dd phong va dugc axit hoa bang dung dich nude axit clohydric 6 N. Hon hop duge chiét
bang diclometan. Phan chiét duoc 1am kho bang magie sulfat khan va dugc chung cht

du6i 4p suét giam dé thu dugc hop chat néu & tiéu dé (1,0 g, 47%).

NMR: 'H-NMR (400HMz, CDCl3); 8 9,72 (br, s, 1H), 8,59 (s, 1H), 8,27 (s, 1H),
8.14 (dd, J = 1,2 Hz, 1H), 7,60 (d, 1), 3,97 (s, 3H)

Vi du didu ché 3-2: Tbng hop metyl este cua axit 1-propyl-1H-indazol-5-carboxylic va
2-propyl-2H-indazol-5-carboxylic metyl este

Metyl este cla axit 1H-indazol-5-carboxylic (1,0 g, 5,68 mmol) thu dugc tir vi
du didu ché 3-1 dugc hoa tan trong dimetylformamit (20 mL), va propyl bromua (0,6
ml, 6,23 mmol) va natri hydrua (205 mg, 8,56 mmol) duoc bd sung nho giot tir tir vao
d6 & nhiét o 0°C. Hon hop dugc khudy & nhiét 4o 50°C trong 8 gio. Sau d6, dung dich
axit clohydric 1 N dugc bd sung vao do, va thuc hién chiét bang etyl axetat. Phén chiét
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duoc ria béng nuée mudi, duge 1lam khd béng magie sulfat khan va duge loc. Phan loc
dugc chung cAt dudi ap suét giam. Phéan can duoc tach béng sdc ky cot dé thu duoc
metyl este cla axit 1-propyl-1H-indazol-5-carboxylic (680 mg, 55%) va metyl este cua
axit 2-propyl-2H-indazol-5-carboxylic (330 mg, 26%), ma di qua sdc ky cot dau tién.

NMR: 'H-NMR (500HMz, CDCl3); & 8,31 (s, 1H), 7,96 (d, 1H), 7,29 (d, 1H),
4,20 (t, 2H), 3,86 (s, 3H), 1,87 (q, 2H), 0,84 (t, 3H) (dit litu NMR cua metyl este cua
axit 1-propyl-1H-indazol-5-carboxylic)

NMR: H-NMR (500HMz, CDCL); & 8,49 (s, 1H), 8,05 (s, 1H), 7,89 (dd, T = 1.8
Hz, 1H),7,70 (d, 1H), 4,39 (t, 2H), 3,93 (s, 3H), 2,06 (q, 2H), 0,96 (t, 3H) (d&r lieu NMR

cua metyl este cla axit 2-propyl-2H-indazol-5-carboxylic)

Vi dy didu ché 3-3: Téng hop metyl este cua axit 3-clo-2-propyl-2H-indazol-5-

carboxylic

Metyl este cia axit 1-Propyl-1H-indazol-5-carboxylic va metyl este clia axit 2-
propy1-2H-indazol-5—carboxy1ic (330 mg, 1,51 mmol) thu dugc tir vi du didu ché 3-1
duoc hoa tan trong dimetylformamit, va N-closuxinimit (NCS, 253 mg, 1,90 mmol)
duoc bd sung nho giot. Hon hop duge khudy trong 18 gio & nhi¢t d§ phong. Sau do,
nudc duge bd sung vao do, va chiét béng etyl axetat dugc thuc hién. Phan chiét duoc
ria béng nuée mudi, duoc lam khod bé‘mg magie sulfat khan va dugc loc. Phan loc duoc
chung cit duéi ap sudt giam. Phéan cin dugc tach bang sic ky cot d& thu dugc hop chat

néu & tiéu dé (180 mg, 47%).

NMR: 'H-NMR (400HMz, CDCL); 5 8,45 (s, 1H), 7,96 (dd, J = 1,6 Hz, 1H),
7.69 (dd, T = 1,2 Hz, 1H), 4,47 (t, 2H), 3,99 (s, 3H), 2,08 (q, 2H), 1,03 (¢, 3H)

Vi du diéu ché 3-4: Tong hop (3-clo-2-propyl-2H—indazol-S-yl)-metanol

Metyl este clia axit 3-clo-2-propyl-2H-indazol-5-carboxylic (1 80 mg, 0,71 mmol)
thu duoc tir vi du didu ché 3-3 duoc hoa tan trong tetrahydrofuran, va sau do lithi nhom
bohydrua (8 mg, 0,20 mmol) dugc bd sung nho giot vao do. Hon hop dugce khudy trong
1 gi¢ & nhiét do phong, duoc bd sung lién tuc bang nude (1 mL), dung dich nudc natri
hydroxit 6N (1 mL), va nu6e (3 mL), va duoc loc bing xelit. Phdn loc dugc chung cat
dudi ap suat giam. Phén cin dugc tach bang sic ky cdt 8 thu dugc hop chit néu ¢ tiéu
dé (159 mg, 100%).

Vi du didu ché 3-5: Téng hop 7-(3-clo-2-propy1-2H-indaz01-5-y1metoxy)-2H-chromen—
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3-carbaldehyt

Theo phuong phap dugc md ta trong vi du didu ché 1-3, (3-clo-2-propyl-2H-
indazol-5-yl)-metanol (159 mg, 0,71 mmol) thu dugc tir vi du didu ché 3.4 va 7-
hydroxy-2H-chromen-3-carbaldehyt (125 mg, 0,71 mmol) thu dugc tir vi du diéu ché 1-
| duoc sir dung dé thu dugc hop chit néu & tiéu dé (130 mg, 48%).

NMR: 'H-NMR (500HMz, CDCL); & 9,49 (s, 1H), 7,66 (d, 1H), 7.59 (s, 1H),
732 (dd, T = 1,85, 1,25, 1H), 7,21 (s, 1H), 7,13 (d, 1H), 6,61 (dd, ] =2.45 Hz, 1H), 6,51
(d, TH), 5,12 (s, 2H), 5,02 (s, 2H), 4,41 (t, 2H), 2,01 (g, 2H), 0,96 (¢, 3H)

Vi du didu ché 3-6: Tong hop metyl este clia axit 1-[7-(3-clo-2-propyl-2H-indazol-5-
ylmetoxy)-ZH-chromen—3-ylmetyl]-azetidin—3-carboxylic

Theo phuong phap dugc mo ta trong vi du diéu ché 1-4, 7-(3-clo-2-propyl-2H-
indazol-5-ylmetoxy)-2H-chromen-3-carbaldehyt (130 mg, 0,34 mmol) thu dugc tir vi
du didu ché 3-5 va metyl este ctia axit azetidin-3-carboxylic hydroclorua (103 mg, 0,68

mmol) dugc st dung dé thu duoc hop chét néu & tiéu dé (100 mg, 62%).

NMR: 'H-NMR (400HMz, CDCLs); 8 7,65 (d, 1H), 7,59 (s, 1H), 7.33 (d, 1H),
6.87 (d, 1H), 6,52 (dd, J = 2,4 Hz, 1H), 6,47 (d, ] = 2,4 Hz, 1H), 6,25 (s, 1H), 5,07 (S,
2M0), 4,69 (s, 2H), 4,41 (t, 2H), 3,71 (s, 3H), 3,52 (¢, 2H), 3,33-3.27 (m, 3H), 3.10 G,
2H), 2,01 (q, 2H), 0,97 (t, 3H)

Vi du 3: Téng hop axit 1—[7-(3-clo-2-propy1—2H-indazol=5—y1metoxy)-2H-chromen-3-
ylmetyl]-azetidin-3-carboxylic

N
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Theo phwong phap dugc mo ta trong vi du 1, metyl este cta axit 1-[7-(3-clo-2-
propyl-2H-indazol-5 -ylmetoxy)-2H-chromen-3-ylmetyl] -azetidin-3-carboxylic (100
mg, 0,33 mmol) thu dugc tir vi du diéu ché 3-6 duoc su dung dé thu duoc hop chit néu
& tiéu dé (30 mg, 19%).

NMR: 'H-NMR (500 MHz, CDCI3) 8 7,61 (d, 1H), 7,53 (d, 1H), 7,27 (br. s, 1H),
6.90 (d, 1H), 6,50 (br, s, 2H), 6,43 (s, 1H), 4,98 (s, 2H), 4,74 (s, 2H), 4,38 (t, 2H), 4.19-
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4,02 (m, 4H), 3,64 (br, s, 2H), 3,47 (br, s, 1H). 1,97 (q, 2H), 0,93 (¢, 3H)

Vi dy diéu ché 4-1: Tong hop etyl este cua axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-
ylmetoxy)-2H-chromen—3-ylmetyl]-piperidin-4-carboxylic

Theo phuong phéap dugc md ta trong vi du didu ché etyl este cta axit 1-4, 7-(3-
clo-l-isopropyl-1H'—indazol-5-ylmetoxy)—ZH-chromen-3-carbaldehyt (178 mg, 0,46
mmol) thu dugc tir vi du didu ché 1-3 va piperidin-4-carboxylic hydroclorua (110 mg,

0,69 mmol) duge sir dung dé thu dugc hop chit néu & tiéu dé (100 mg, 41%).

NMR: 'H-NMR (400HMz, CDCls); & 7,66 (s, 1H), 7.43(d, 1H), 7,37(d, 1H),
6.82(d, 1H), 6,45(m, 2H), 6,20(s, 1H), 5,05(s, 2H), 4,73(m, 3H), 4,10(m, 1H), 2,95,
2H), 2,81(m, 2H), 2,23(m, 1H), 1,94(t, 2H), 1,84(m, 2H), 1,71(m, 2H), 1,52(d, 6H),
1,21(t, 3H)

Vi du 4: Toéng hop axit 1-[7-(3-clo-l-isopropyl-1H-iridazol-S-ylmetoxy)-ZH-chromen-
3-ylmetyl]-piperidin-4-carboxylic

»Jfk CUV/\A@H

Theo phwong phap duge md ta trong vi du etyl este cua axit 1, 1-[7-(3-clo-1-
isopropyl-1H-indazol-5-ylmetoxy)-2H-chromen-3 -ylmetyl]-piperidin-4-carboxylic
(100 mg, 0,19 mmol) thu dugc tir vi du diéu ché 4-1 dugc st dung dé thu duoc hop chét
néu & tidu dé (48 mg, 51%).

NMR: 'H-NMR (400HMz, CDCls); & 7,73(s, 1H), 7,48(m, 2H), 6,92(d, 1H),
6,54(m, 2H), 6,36(s, 1H), 5,14(s, 2H), 4,83(m, 3H), 3,27(s, 2H), 3,17(m, 2H), 2,32(m,
1H), 2,21(m, 2H), 2,03(m, 2H), 1,87(m, 2H), 1,61(d, 6H)

Vi du didu ché 5-1: Tong hop etyl este cta axit (R)-1-[7-(3-clo-1-isopropyl-1H-indazol-
5—y1met0xy)—2H-chr0men-3-ylmetyl]-piperidin—3-carboxylic

Theo phwong phép dugc mod ta trong vi du didu ché 1-4, 7-(3-clo-1-isopropyl-
1H-indazol-5-ylmetoxy)-2H-chromen-3-carbaldehyt (143 mg, 0,37 mmol) thu dugce tu
vi du diéu ché 1-3 va etyl este cua axit (R)-piperidin-3-carboxylic hydroclorua (88 mg,
0,56 mmol) dugc st dung dé thu dugc hop chét néu ¢ tiéu dé (105 mg, 53%).

18



51305 19/46

NMR: 'H-NMR (400HMz, CDCL); 8 7,70 (s, 1H), 7.47 (d, 1H), 7,41 (d, 1H),
6.87 (d, 1H), 6,50 (dd, T = 2,4 Hz, 1H), 6,47 (d, 1H), 6.24 (s, 1H), 5,11 (s, 2H), 4.83-
4,75 (m, 1H), 4,73 (s, 2H), 4,13 (g, 2H), 3,00 (q. 2I0), 2,87 (d, 1H), 2,67 (d, 1H), 2,53
(br, s, 1H), 2,22 (br, s, 1H), 2,01 (br, s, 1H), 1,88 (br, s, 1H), 1,71 (br, s, 1H), 1.57 (d,
6H), 1,24 (t, 3H)

Vi du 5: Téng hop axit (R)-1-[7-(3-(:10-l-isopropyl-1H-indazol-5-ylmetoxy)-2H-
chromen-3-ylmetyl]-piperidin-3-carboxylic
Ny
N\]j\)\ |
} o MO\(% *O\.\K E/‘*-.
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Theo phuong phép dugc md ta trong vi du 1, etyl este cua axit (R)-1-[7-(3-clo-1-
isopropyl-1H-indazol-5 -ylmetoxy)-2H-chromen-3 -ylmetyl]-piperidin-3-carboxylic
(105 mg, 0,20 mmol) thu dugc tir vi du didu ché 5-1 duogc st dung dé thu duoc hop chét
néu & tiéu dé (66 mg, 66%).

NMR: 'H-NMR (400HMz, DMSOqs); 8 7,80 (d, 1H), 7,72 (s, 1H), 7,54 (dd, J =
1.2 Hz, 1H), 7,08 (d, 1H), 6,70 (s, 1H), 6,62 (dd, ] =2.4, 2,0 Hz, 1H), 6,54 (s, 1H), 5,22
(s, 2H), 5,04-4,97 (m, 1H), 4,89 (s, 2H), 3,81 (br, s, 2H), 3,51 (br, s, 1H), 3,36 (br; s,
2H), 3,00-2,80 (m, 3H), 2,02 (br, s, 1H), 1,87 (br, s, 2H), 1,46 (d, 6H)

Vi du didu ché 6-1: Tng hop (S)-1-[7-(3-clo-1-isopropyl-1H-indazol-5-ylmetoxy)-2H-
chromen-3-ylmetyl]-piperidin-3-carboxylic etyl este

Theo phuong phép dugc mo ta trong vi du diéu ché 1-4, 7-(3-clo-1-isopropyl-
1H-indazol-5-ylmetoxy)-2H-chromen-3-carbaldehyt (126 mg, 0,33 mmol) thu dugc tu
vi du diéu ché 1-3 va etyl este cta axit (S)-piperidin-3-carboxylic hydroclorua (77 mg,

0,49 mmol) duoc st dung dé thu duge hop chit néu ¢ tiéu dé (92 mg, 54%).

NMR: 'H-NMR (400HMz, CDCls); 8 7,70 (s, 1H), 7,47 (d, 1H), 7,41 (d, 1H),
6,86 (d, 1H), 6,50 (dd, J = 2,4 Hz, 1H), 6,47 (s, 1H), 6,24 (s, 1H), 5,10 (s, 2H), 4,81-
4,73 (m, 1H), 4,69 (s, 2H), 4,14-4,08 (m, 2H), 3,00 (q, 2H), 2,86 (d, 1H), 2,67 (d, 1H),
2,53 (br, s, 1H), 2,23 (br, s, 1H), 2,03 (br, s, 1H), 1,88 (br, s, 1H), 1,71 (br, s, 1H), 1,56
(d, 6H), 1,24 (t, 3H)
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Vi du 6: Téng hop axit (S)-l-[7-(3-clo-l-isopropyl-1H-indazol-S-ylmetoxy)-ZH-
chromen-3-ylmetyl]-piperidin-3-carboxylic

o T,

Theo phuong phap duoc md ta trong vidu 1, etyl este cua axit (S)-1-[7-(3-clo-1-
isopropyl—lH-indazol—S—ylmetoxy)-2H-chromen—3-ylmetyl]-piperidin—3-carboxylic (92
mg, 0,20 mmol) thu dugc tir vi du diéu ché 6-1 duoc su dung dé thu duoc hop chit néu
& tieu dé (78 mg, 89%).

NMR: 'H-NMR (400HMz, DMSOus); § 7,80 (d, 1H), 7,72 (s, 1H), 7,54 (d, 1H),
7.08 (d, 1H), 6,70 (s, 1), 6,62 (dd, J = 2,4 Hz, 1H), 6,54 (d, J = 2.4 Hz, 1H), 5,22 (s,
OH), 5,04-4,97 (m, 1H), 4,88 (s, 2H), 3,81 (br, s, 2H), 3,51 (br, s, 1H), 3,35 (br, s, 2H),
2.99-2.80 (m, 3H), 2,04 (br, s, 1H), 1,87 (br, s, 2H), 1,46 (d, 6H)

Vi du diéu ché 7-1: Téng hop metyl este cluia axit (S)-1-[7-(3-clo-1-isopropyl-1H-
indazol—S-ylmetoxy)-2H-chromen—3-ylmetyl]-pyrolidin-3—carboxylic

Theo phwong phép dugc md ta trong vi du diéu ché 1-4, 7-(3-clo-1-isopropyl-
] H-indazol-5-ylmetoxy)-2H-chromen-3-carbaldehyt (137 mg, 0,36 mmol) thu dugc tur
vi du didu ché 1-3 va metyl este clia axit (S)-pyrolidin-3-carboxylic hydroclorua (90 mg,
0,54 mmol) dugc str dung dé thu dugc hop chét néu & tidu dé (127 mg, 71%).

NMR: 'H-NMR (400HMz, CDCl3); & 7,69 (s, 1H), 7,46 (dd, J = 1,2 Hz, 1H),
7,41 (d, 1H), 6,86 (d, 1H), 6,52-6,47 (m, 2H), 6,26 (s, 1H), 5,10 (s, 2H), 4,83-4,76 (m,
1H), 4,74 (s, 2H), 3,68 (s, 3H), 3,12 (q, 2H), 3,01 (q, 1H), 2,85 (t, 1H), 2,65-2,62 (m,
2H), 2,52 (q, 1H), 2,08-2,02 (m, 2H), 1,56 (d, 6H)
Vi du 7: Téng hop axit (S)-1-[7-(3-010-1-isopropyl-1H-indazol-S-ylmetoxy)-zH-
chromen-3-ylmetyl]-pyrolidin-3-carboxylic
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Theo phwong phap duge md ta trong vi du 1, metyl este cua axit (S)-1-[7-(3-clo-
1-isopropyl-1H-indazol-5-ylmetoxy)-2H-chromen-3 -ylmetyl]-pyrolidin-3-carboxylic
(127 mg, 0,26 mmol) thu duge tir vi du diéu ché 7-1 dugc sir dung dé thu duge hop chét
néu & tidu dé (97 mg, 79%).

NMR: 'H-NMR (400HMz, DMSOus); 7,80 (d, 1H), 7,72 (s, 1H), 7,54 (d, 1H),
7.06 (d, 1H), 6,71 (s, 1H), 6,61 (dd, ] = 2,0 Hz, 1H), 6,54 (s, 1H), 5,22 (s, 2H), 5,04-
4,98 (m, 1H), 4,86 (s, 2H), 3,87 (s, 2H), 3,32 (br, s. 5H), 2,22 (d, 2H), 1,46 (d, 6H)

Vi du didu ché 8-1: Tong hop etyl este cua axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-
ylmetoxy)-ZH—chromen—3-ylmetyl]-3-clometyl-azetidin-3-carboxylic

Theo phwong phép duge mo ta trong vi du diéu ché 1-4, 7-(3-clo-1-isopropyl-
1H-indazol-5-ylmetoxy)-2H-chromen-3-carbaldehyt (93 mg, 0,24 mmol) thu dugc tir vi
du diéu ché 1-3 va etyl este clia axit clometyl-azetidin-3-carboxylic hydroclorua (78 mg,

0,36 mmol) dugc sir dung dé thu duogc hop chéit néu & tiéu dé (53 mg, 41%).

NMR: 'H-NMR (400HMz, CDCls); § 7,70 (s, 1H), 7,47 (dd, I = 1,2 Hz, 1H),
7.42 (d, 1H), 6,87 (d, 1H), 6,51 (d, 1H), 6,51 (dd, J = 2,4 Hz, 1H), 6,46 (d, 1H), 6,24 (s,
1H), 5,11 (s, 2H), 4,84-4,75 (m, 1H), 4,68 (s, 2H), 4,23 (g, 2H), 4,03 (s, 2H), 3,38 (d,
2H), 3,30 (d, 2H), 3,12 (s, 2H), 1,57 (d, 6H), 1,29 (¢, 3H)

Vi du 8: Tong hop axit 1-[7-(3-010-l—isopropyl-lH-indazol—S-ylmetoxy)—ZH-chromen—
3—ylmetyl]-clometyl-azetidin-3—carboxy1ic

N S O
N$/\'©\/G 3 O or
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Theo phuong phap duge mé ta trong vi du 1, etyl este cua axit 1-[7-(3-clo-1-
isopropyl-1H-indazol-5-ylmetoxy)-2H-chromen-3 -ylmetyl]-3-clometyl-azetidin-3-
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carboxylic (53 mg, 0,10 mmol) thu duge tir vi du diéu ché 8-1 duoc st dung dé thu duoc

hop chit néu ¢ tiéu dé (42 mg, 83%).

NMR: 'H-NMR (400HMz, DMSOus); & 7,80 (d, 1H), 7,72 (s, 1H), 7,54 (d, 1H),
7,04 (d, 1H), 6,70 (s, 1H), 6,60 (d, 1H), 6,51 (s, 1H), 5,21 (s, 2H), 5,02-4,97 (m, 1H),
4,76 (s, 2H), 4,26 (br, s, 4H), 4,03 (d, 2H), 3,88 (s, 2H), 1,46 (d, 6H)

Vi du didu ché 9-1: Téng hop metyl este cua axit (R)-1-[7-(3-clo-1-isopropyl-1H-
indazol-5-ylmetoxy)-ZH-chromen-3-ylmetyl]-pyrolidin-3-carboxylic

Theo phuong phap dugc mo ta trong vi du diéu ché 1-4, 7-(3-clo-1-isopropyl-
1H-indazol-5-ylmetoxy)-2H-chromen-3-carbaldehyt (120 mg, 0,32 mmol) thu dugc tu
vi du didu ché 1-3 va metyl este cta axit (R)-pyrolidin-3-carboxylic hydroclorua (177

mg, 1,07 mmol) dugc st dung dé thu dugc hop chét néu & tiéu dé (121 mg, 78%).

NMR: 'H-NMR (400HMz, CDCl3); & 7,69 (s, 1H), 7,46 (dd, J = 1,2 Hz, 1H),
741 (d, 1H), 6,86 (d, 1H), 6,52-6,47 (m, 2H), 6,26 (s, 1H), 5,10 (s, 2H), 4.83-4,76 (m,
1H), 4,74 (s, 2H), 3,68 (s, 3H), 3,12 (q, 2H), 3,01 (q, 1H), 2,85 (t, 1H), 2,65-2,62 (m,
2H), 2,52 (g, 1H), 2,08-2,02 (m, 2H), 1,56 (d, 6H)

Vi du 9: Téng hop axit (R)-l—[7-(3-clo-1-isopropyl-1H—indazol-S-ylmetoxy)-2H-
chromen-3-ylmetyl]-pyrolidin-3-carboxylic

N 0 O
Cl m/w\)

Theo phuong phép dugc md ta trong vi du 1, metyl este cia axit (R)-1-[7-(3-clo-
1-isopropyl—lH-indazol-S-ylmetoxy)-QH-chromen-3 -ylmetyl]-pyrolidin-3-carboxylic
(121 mg, 0,24 mmol) thu dugc tr vi du diéu ché 9-1 duge st dung dé thu duoc hop chét
néu & tidu dé (101 mg, 86%).

NMR: "H-NMR (400HMz, DMSOus); 8 7,80 (d, 1H), 7.73 (s, 1H), 7,54 (d, 1H),
7.06 (d, 1H), 6,72 (s, 1H), 6,61 (dd, J = 2,0 Hz, 1H), 6,53 (d, J = 2,0 Hz, 1H), 5.22 (s,
2H), 5,04-4,97 (m, 1H), 4,87 (s, 2H), 3,87 (s, 2H), 3,31 (br, s, 3H), 2,51 (t, 2H), 2,22 (br,
s, 1H), 2,16 (br, s, 1H), 1,46 (d, 6H)

Vi du diéu ché 10-1: Tong hop 7-hydroxy-4-metyl-2H-chromen-3-carbaldehyt
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Hop chit néu & tidu dé duoc thu theo phuong phap duoc md ta trong cong b

séng ché qudc té s6 2010-064707.

NMR: 'H-NMR (400HMz, CDCls); § 10,08 (s, 1H), 7,32 (d, 1H), 6,51 (dd, 110),
6,38 (d, 1H), 4,88 (s, 2H), 2,45 (s, 3H)

Vi du diéu ché 10-2: Tong hop 7-(3-clo-1-isopropyl-1H-indazol-5-ylmetoxy)-4-metyl-
2H-chromen-3-carbaldehyt

Theo phuong phéap duge mo ta trong vi du diéu ché 1-3, (3-clo-1-isopropyl-1H-
indazol-5-yl)-metanol (193 mg, 0,86 mmol) thu dugc tur vi du diéu ché 1-2 va 7-
hydroxy-4-mety1-2H-chromen-3-carbaldehyt (136 mg, 0,72 mmol) thu dugc tu vi du
didu ché 10-1 duoc st dung dé thu dugc hop chét néu 6 tidu dé (104 mg, 30%).

NMR: 'H-NMR (400HMz, CDClz); 8 10,10 (s, 1H), 7,71 (s, 1H), 7,46-7.41 (m,
3H), 7,38 (d, 1H), 6,67 (dd, 1H), 6,54 (d, 1H), 5,16 (s, 2H), 4,90 (s, 2H), 4.81-4,72 (m,
1H), 2,44 (s, 3H), 1,57 (d, 6H)

Vi du diéu ché 10-3: Tdng hop etyl este cla axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-
ylmetoxy)-4-metyl-2H-chromen-3-ylmetyl]-piperidin-4-carboxylic

Theo phwong phép dugc md ta trong vi du diéu ché 1-4, 7-(3-clo-1-isopropyl-
lH-indazol-5-ylmetoxy)-4-mety1—2H-chromen-3-carbaldehyt (104 mg, 0,26 mmol) thu
dugce tr vi du diéu ché 10-2 va etyl este cla axit piperidin-4-carboxylic hydroclorua (62

mg, 0,39 mmol) dugc st dung dé thu dugc hop chit néu & tiéu dé (101 mg, 72%).

NMR: 'H-NMR (400HMz, CDCL); § 7,70 (s, 1H), 7.46 (d, 1H), 7.41 (d, 1H),
7.10 (d, 1H), 6,57 (dd, T = 2,4, 2,8 Hz, 1H), 6,50 (d, 1H), 5,12 (s, 2H), 4,83-4,74 (m,
1H). 4,65 (s, 2H), ,81-4,72 (m, 1H), 4,12 (q, 2H), 3,07 (s, 2H), 2.83 (d, 2H), 2,28-2,22
(m, 1H), 1,99 (s, 3H), 1,98 (t, 2H), 1,85 (d, 20), 1,75-1,66 (m, 2H). 1,57 (d, 6H), 1,25
(t, 3H)

Vi du 10: Téng hop axit 1-[7-(3-010-1-isopropy1-1H-indazol-S-ylmetoxy)-4-metyl—2H-

chromen-3-ylmetyl]-piperidin-4-carboxylic

N o2y o)
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23



51305 owas

Theo phuong phap duge md ta trong vi du 1, etyl este cua axit 1-[7-(3-clo-1-
isopropyl- 1H-indazol-5-ylmetoxy)-4-metyl-2H-chromen-3 -ylmetyl]-piperidin-4-
carboxylic (101mg, 0,19 mmol) thu dugc tix vi du didu ché 10-3 dugc str dung dé thu
duoc hop chét néu & tiéu dé (34 mg, 35%).

NMR: 'H-NMR (400HMz, DMSOu); 8 7,79 (d, 1H), 7,72 (s, 1H), 7,54 (d, 1H),
7.19 (br, s, 1H), 6,63 (d, 1H), 6,51 (s, 1H), 5,21 (s, 2H), 5,02-4,98 (m, 1H), 4,60 (br, s,
2H), 3,33 (br, s, 4H), 3,17 (br, s, 2H), 2,80 (br, s, 2H), 2,22 (br, s, 1H), 1,98 (s, 3H), 1.83
(br, s, 2H), 1,46 (d, 6H)

Vi du didu ché 11-1: Téng hop 4-clo-7-hydroxy-2H-chromen-3-carbaldehyt

Hop chit néu & tiéu dé dugc thu theo phuong phap duge mo ta trong cong b
sang ché qubc té s6 2010-064707.

NMR: 'H-NMR (400HMz, CDCls); 10,09 (s, 1H), 7,57 (d, 1H), 6,54 (dd, 1H),
6,38 (d, 1H), 4,99 (s, 2H), 1,46 (s, 9H)

Vi du didu ché 11-2: Tong hop 4-clo-7-(3-clo-1-isopropyl-1H-indazol-5-ylmetoxy)-2H-

chromen-3-carbaldehyt

Theo phuong phép duoc md ta trong vi du diéu ché 1-3, (3-clo-1-isopropyl-1H-
indazol-5-yl)-metanol (87 mg, 0,39 mmol) thu dugc tir vi du diéu ché 1-2 va 4-clo-7-
hydroxy-2H-chromen-3-carbaldehyt (60 mg, 0,29 mmol) thu duogc tir vi du diéu ché 11-
1 duge stt dung dé thu dugc hop chét néu & tiéu dé (18 mg, 15%).

NMR: 'H-NMR (400HMz, CDCl3); § 10,11 (s, 1H), 7,71 (s, 1H), 7,63 (d, 1H),
7,46 (d, 1H), 6,71 (dd, 1H), 6,54 (d, 1H), 5,18 (s, 2H), 5,01 (s, 2H), 4,85-4,77 (m, 1H),
1,58 (d, 6H)
Vi du didu ché 11-3: Tdng hop etyl este cia axit 1-[4-clo-7-(3-clo-1-isopropyl-1H-
indazol-S-ylmetoxy)-2H-chr0men-3-ylmetyl]-piperidin-4-carboxylic

Theo phuong phép duoc md ta trong vi du didu ché 1-4, 4-clo-7-(3-clo-1-
isopropyl-IH-indazol-S-ylmetoxy)-2H-chromen—3-carbaldehyt (18 mg, 0,04 mmol) thu
dugc tir vi du didu ché 11-2 va etyl este clia axit piperidin-4-carboxylic hydroclorua (10
mg, 0,07 mmol) dugc s dung dé thu duogc hop chét néu & tiéu dé (12 mg, 50%).

NMR: '"H-NMR (500HMz, CDCls); § 7,70 (s, 1H), 7.47 (d, 1H), 7,42 (d, 1H),
7,36 (d, 1H), 6,59 (dd, J = 2,45 Hz, 1H), 6,49 (d, 1H), 5,12 (s, 2H), 4,91-4,76 (m, 3H),
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4,12 (q, 2H), 3,25 (s, 211), 2.82 (d, 2H), 2,27-2,24 (m, 1H), 2,06 (t, 1H). 1,86 (d, 2H),
1,73-1,67 (m, 2H), 1,57 (d, 6H), 1,24 (t, 3H)

Vi du 11: Tong hop axit 1-[4-c10-7-(3-clo-1-isopropyl-1H-indazol-S-ylmetoxy)-ZH-

chromen-3-ylmetyl]-piperidin-4-carboxylic

Ci

Theo phuong phap dugc md ta trong vidu 1, etyl este cta axit 1-[4-clo-7-(3-clo-
1-isopropyl-1H-indazol-5 -ylmetoxy)-2H-chromen—3-ylmetyl]-piperidin—4-carboxylic
(12 mg, 0,02 mmol) thu dugc tir vi du didu ché 11-3 dugc st dung dé thu duogc hop chét
néu & tiéu d& (10 mg, 86%).

NMR: 'H-NMR (500HMz, DMSOus); 8 7,77 (d, 1H), 7,70 (s, 1H), 7,51 (d, 1H),
7,36 (d, 1H), 6,72 (d, 1H), 6,62 (s, 1H), 5,23 (s, 2H), 4,98-4,91 (m, 3H), 3,30 (br, s, 4H),
3,03 (br, s, 1H), 2,46 (br, s, 3H), 1,99 (br, s, 2H), 1,80 (br, s, 1H), 1,42 (d, 6H)
Vi du diéu ché 12-1: Téng hop 5-flo-7-hydroxy-2H-chromen-3-carbaldehyt

Hop chit néu & tiéu d& duoc thu theo phwong phép dugc mo ta trong cong b
séng ché quéc té s6 2010-064707.

NMR: 'H-NMR (400HMz, CDCl3); 8 9,54 (s, 1H), 7.44 (s, 1H), 6,22 (dd, 1H),
6,18 (d, 1H), 5,59 (s, 1H), 5,01 (d, 2H)
Vi du didu ché 12-2: Tong hop 3-clo-1-isopropyl-1H-indazol-5-ylmetoxy)-5-flo-2H-
chromen-3-carbaldehyt

Theo phuong phap duoc mo ta trong vi du didu ché 1-3, (3-clo-1-isopropyl-1H-
indazol-5-yl)-metanol (80 mg, 0,35 mmol) thu dugc tir vi du diéu ché 1-2 va 5-flo-7-
hydroxy-2H-chromen-3-carbaldehyt (57 mg, 0,30 mmol) thu dugc tir vi du didu ché 12-
1 duoc sir dung dé thu duge hop chit néu & tiéu dé (19 mg, 14%).

NMR: 'H-NMR (500HMz, CDCls); 8 9,53 (s, 1H), 7,69 (s, 1H), 7,44 (s, 1H),
7,43 (d, 1H), 6,35 (d, 1H), 6,32 (s, 1H), 5,16 (s, 2H), 5,01 (s, 2H), 4,82-4,76 (m, 1H),
1,58 (d, 6H)
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Vi du didu ché 12-3: Tong hop etyl este clia axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-

ylmetoxy)-5 -flo-2H-chromen-3-ylmetyl]-piperidin-4-carboxylic

Theo phuong phép duge md ta trong vi du didu ché 1-4, 7-(3-clo-1-isopropyl-
1H-indazol-5-ylmetoxy)-5-flo-2H-chromen-3-carbaldehyt (19 mg, 0,05 mmol) thu
duoc tr vi du diéu ché 12-2 va etyl este cla axit piperidin-4-carboxylic hydroclorua (11

mg, 0,07 mmol) dugc su dung dé thu duoc hop chét néu & tiéu dé (15 mg, 58%).

NMR: 'H-NMR (500HMz, CDCls); 5 7,68 (s, 1H), 7.46-7.41 (m, 2H), 6,42 (s,
1H), 6,27-6,25 (m, 2H), 5,08 (s, 2H), 4,80-4,76 (m, 1H), 4,72 (s, 2H), 4,12 (9 2H), 3,01
(s, 2H), 2,83 (d, 2H), 2,26-2,23 (m, 1H), 1,96 (t, 2H), 1,86 (d, 2H), 1,72 (t, 2H), 1,57 (d,
6H), 1,24 (t, 3H)

Vi du 12: Téng hop axit 1-[7-(3-clo-l-isopropyl-lH-indazol-5-y1met0xy)—5-ﬂo-2H-

chromen-3-ylmetyl]-piperidin-4-carboxylic

NQQ\“ jeeVey

Theo phuong phap duge mo ta trong vidu 1, 1-[7-(3-clo-1-isopropyl-1H-indazol-
5-ylmet0xy)-5-ﬂo-2H-chromen-3-ylmetyl]-piperidin—4-carboxylic etyl este (15 mg,
0,03 mmol) thu duoc tir vi du diéu ché 12-3 dugc sir dung dé thu duge hop chat néu &
tiéu dé (12 mg, 81%).

NMR: 'H-NMR (500HMz, DMSOus); 8 7,76 (d, 1H), 7.69 (s, 1H), 7,49 (d, 1H),
6,78 (br, s, 1H), 6,53 (d, 1H), 6,39 (s, 1H), 5,18 (s, 2H), 4,98-4,94 (m, 1H), 4,81 (br, s,
2H), 3,31 (br, s, 4H), 2,86 (br, s, 1H), 2,46 (br, s, 3H), 1,95 (b, s, 2H), 1,79 (br, s, 1H),
1,42 (d, 6H)
Vi du diéu ché 13-1: Tdng hop 5-bromo-3-triflorometyl-1H-indazol

Hop chét néu & tiéu d& duoc thu theo phuong phap dwgc md ta trong cong b
séng ché québc té s6 2008-086404.

NMR: 'H-NMR (400HMz, CDCl); & 10,9(s, 1H), 8,02(s, 1H), 7,58(dd, 1H),
7,46(d, 1H)
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Vi dy didu ché 13-2: Téng hop 5-bromo- 1-isopropyl-3-triflorometyl-1H-indazol

Theo phuong phap dugc mo ta trong vi du didu ché 3-2, 5-bromo-3-triflorometyl-
1H-indazol (540 mg, 2,04 mmol) thu dugc tir vi du diéu ché 13-1 va isopropyl iodua
(0,41 mL, 4,08 mmol) dugc sir dung dé thu dugc hop chét néu & tiéu dé (310 mg, 50%).

NMR: 'H-NMR (400HMz, CDCL); 8 7,98(s, 1H), 7,52(dd, 1H), 7,39(d, 1H),
4,86(m, 1H), 1,62(d, 6H)

Vi du didu ché 13-3: Tong hop 1-isopropyl-3-triflorometyl-1H-indazol-5-carbonitril

5-Bromo-1-isopropyl-3-triflorometyl-1H-indazol (310 mg, 1,01 mmol) thu dugc
tir vi du diéu ché 13-2 dugc hoa tan trong N-metylpyrolidon, va sau d6 kém xyanit
(ZnCN, 1,9 g, 14,16 mmol) va paladi tetrakis triphenylphosphin ([Pd(PhsP)4], 1,0 g,
0,71 mmol) duge bd sung nhé giot vao do. Hon hop dugc khudy trong 4 gio & 100°C,
dugc bd sung bang nuéc, va dugce chiét bang etyl axetat. Phén chiét dugc rira bang nude
mudi, duoc lam khd béng magie sulfat khan va dugc loc. Phan loc dugc chung cat dudi
ap suét giam. Phan cin duoc tach bang sdc ky cot dé thu duge hop chat néu ¢ tiéu dé

(100 mg, 39%).

NMR: 'H-NMR (400HMz, CDCls); & 8,23(s, 1H), 7,62(m, 2H), 4,89(m, 1H),
1,64(d, 6H)

Vi du didu ché 13-4: Téng hop axit 1-isopropyl-3-triflorometyl-1H-indazol-5-

carboxylic

1-isopropyl-3-triﬂorometyl-lH-indazol-S—carbonitril (100 mg, 0,39 mmol) thu
duoc tr vi dy diéu ché 13-3 dugc hoa tan trong etanol (100 mL), va sau d6 dung dich
nuéce natri hydroxit 6 N (6,7 mL, 40,20 mmol) dugc bd sung nho giot vao do. Hon hop
dugc khudy trong didu kién hdi luvu trong 18 gio va dung mdi dugce loai bo bing cach
chung cét dudi 4p sudt giam. Phén cn duge bd sung bang dung dich nudce axit clohydric
1 N va dugc chiét béng etyl axetat. Phan chiét duoc rira béng nuée mudi, duoe 1am kho
bang magie sulfat khan va dugc loc. Phan loc duogc chung cat dudi ap sut giam dé thu

duge hop chat néu ¢ tiéu dé (69 mg, 65%).

Vi du diéu ché 13-5: Tong hop métyl este axit 1-isopropyl-3-triflorometyl-1H-indazol-

5-carboxylic

Axit 1-isopropyl—3—triﬂorometyl—1H-indazol-5-carboxylic (69 mg, 0,25 mmol)
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thu duoc tir vi du didu ché 13-4 duge hoa tan trong tetrahydrofuran ( 10 mL), va sau do
diazometan dietyl ete 0,25 M (1,2 mL, 0,3 mmol) dugc bd sung nhoé giot tir tir vao do.
Hon hop dugc khudy & nhiét d§ phong trong 30 phut va duge chung cht dudi ap suat

giam dé thu duoc hop cht néu & tiéu dé (53 mg, 75%).

NMR: 'H-NMR (400HMz, CDCls); & 8,58(s, 1H), 8,11(dd, 1H), 7,52(d, 1H),
4,91(m, 1H), 3,96(s, 3H), 1,62(d, 6H)

Vi du diéu ché 13-6: Tdng hop (1-isopropyl-3-triflorometyl-1H-indazol-5-yl)-metanol

Theo phuong phap dugc mo ta trong vi du didu ché 3-4, metyl este cua axit 1-
isopropyl-3-triflorometyl- 1H-indazol-5-carboxylic (53 mg, 0,19 mmol) thu dugc tir vi
du diu ché 13-5 duoc st dung dé thu dugc hop chét néu & tieu dé (30 mg, 61%).

Vi dy diéu ché 13-7: Tong hop 7-(1-isopropyl-3-triflorometyl-1H-indazol-5 -ylmetoxy)-
2H-chromen-3-carbaldehyt

Theo phuong phap dugc mo ta trong vi du diéu ché 1-3, (1-isopropyl-3-
triflorometyl-1H-indazol-5-yl)-metanol (30 mg, 0,12 mmol) thu dugc tr vi du didu ché
13-6 va 7-hydroxy-2H-chromen-3-carbaldehyt (25 mg, 0,14 mmol) thu dugc tu vi du
diéu ché 1-1 dugc st dung dé thu duogc hop chét néu & tiéu dé (23 mg, 48%).

NMR: 'H-NMR (400HMz, CDCls); 9,53(s, 1H), 7.87(s, 1H), 7,52(m, 2H), 7,22(s,
1H), 7,14(d, 1H), 6,62(dd, 1H), 6,51(d, 1H), 5,17(s, 2H), 5,03(s, 2H), 4.90(m, 1H),
1,62(d, 6H)

Vi du diéu ché 13-8: Tong hop etyl este cla axit 1-[7-(1-isopropyl-3-triflorometyl-1H-
indazol-5-y1metoxy)-2H-chromen-3-ylmetyl]-piperidin-4-carboxylic

Theo phuong phap dugc md ta trong vi du diéu ché 1-4, 7-(1-isopropyl-3-
triﬂorometyl-1H-indazol-5-y1met0xy)—2H-chromen-3—carbaldehyt (23 mg, 0,06 mmol)
thu duge tir vi du diéu ché 13-7 va etyl este cuia axit piperidin-4-carboxylic hydroclorua

(12 mg, 0,08 mmol) dugc su dung dé thu duoc hop chét néu & tiéu dé (21 mg, 68%).

NMR: 'H-NMR (500HMz, CDCl); 87,85(s, 1H), 7,52(s, 2H), 6,86(d, 1H),
6,49(m, 2H), 6,24(s, 1H), 5,12(s, 2H), 4,90(m, 1H), 4,73(s, 2H), 4,13(q, 2H), 2,99(s,
2H), 2,84(m, 2H), 2,26(m, 1H), 1,85(m, 6H), 1,62(d, 6H), 1,25(t, 3H)

Vi du 13: Téng hop axit 1-[7-(1-isopropyl-3-triﬂorometyl-1H-indazol-S-ylmetoxy)-ZH-

chromen-3-ylmetyl]-piperidin-4-carboxylic
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Theo phuong phép duge mo ta trong vi du 1, etyl este cua axit 1-[7-(1-isopropyl-
3-triflorometyl-1H-indazol-5-ylmetoxy)-2H-chromen-3 -ylmetyl]-piperidin-4-
carboxylic (21 mg, 0,04 mmol) thu dugc tur vi du didu ché 13-8 duoc st dung dé thu
dugc hop chét néu & tiéu @ (3 mg, 15%).

NMR: 'H-NMR (500HMz, DMSOu); & 7,89(s, 1H), 7,55(s, 2H), 6,92(d, 1H),
6,54(m, 2H), 6,36(s, 1H), 5,16(s, 2H), 4,92(m, 1H), 4,80(s, 2H), 3,23(s,2H), 3,09(m,
4H), 2,37(m, 1H), 1,89(m, 4H), 1,65(d, 6H)

Vi du diéu ché 14-1: Téng hop 5-bromo-3-etyl-1H-indazol

Hop chét néu & tiéu d& dugce thu theo phuwong phap dugc md ta trong cong b
sang ché qubc té s6 2005-085227.

NMR: "H-NMR (400HMz, CDCls); 8 10,20 (s, 1H), 7,83(d, 1H), 7,48(dd, 1H),
7,32(d, 1H), 2,57(s, 3H)

Vi du diéu ché 14-2: Téng hop 5-bromo- 1-isopropyl-3-etyl-1H-indazol

Theo phuong phap duge md ta trong vi du diéu ché 3-2, 5-bromo-3-etyl-1H-
indazol (740 mg, 3,29 mmol) thu dugc tir vi du didu ché 14-1 va isopropyl iodua (0,65
mL, 6,58 mmol) duoc sit dung dé thu dugc hop chat néu ¢ tiéu dé (680 mg, 77%).

NMR: 'H-NMR (400HMz, CDCls); § 7,81(s, 1H), 7,40(dd, 1H), 7,26(d, 1H),
4,73(m, 1H), 2,96(q, 2H), 1,35(t, 3H)

Vi du diéu ché 14-3: Téng hop 1-isopropyl-3-etyl-1H-indazol-5-carbonitril

Theo phwong phép duge mo ta trong vi du diéu ché 13-3, 5-bromo-1-isopropyl-
3-etyl-1H-indazol (680 mg, 2,55 mmol) thu duoc tir vi du didu ché 14-2 duoc sir dung
d8 thu duoc hop chét néu & tiéu dé (190 mg, 35%).

Vi du diéu ché 14-4: Tong hop axit 1-isopropyl-3-etyl-1H-indazol-5-carboxylic

Theo phuong phap dugc md ta trong vi du diéu ché 13-4, 1-isopropyl-3-etyl-1H-

indazol-5-carbonitril (190 mg, 0,89 mmol) thu dugc tur vi du didu ché 14-3 dugc st dung

d thu duoc hop chat néu & tiéu d& (85 mg, 41%).
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Vi du diéu ché 14-5: Téng hop metyl este cla axit 1-isopropyl-3-etyl-1H-indazol-5-

carboxylic

Axit 1-isopropyl-3-etyl-1H-indazol-5-carboxylic (85 mg, 0,36 mmol) thu duoc
tir vi du didu ché 14-4 dugc hoa tan trong tetrahydrofuran (10 mL), va sau dé diazometan
dietyl ete 0,25 M (1,73 mL, 0,43 mmol) dugc bd sung nho giot tur tir vao do. Hon hop
duge khudy ¢ nhiét @6 phong trong 30 phut va dugc chung cAt dui ap sudt giam dé thu

duge hop chit néu & tiéu dé (69 mg, 78%).
Vi du diéu ché 14-6: Tdng hop (1-isopropyl-3-etyl-1H-indazol-5-yl)-metanol

Theo phuong phap duge md ta trong vi du diéu ché 3-4, metyl este cta axit 1-
isopropyl-3-etyl-1H-indazol-5-carboxylic (69 mg, 0,28 mmol) thu dugc tr vi du diéu
ché 14-5 duoc st dung dé thu duoc hop chit néu 6 tiéu dé (40 mg, 65%).

Vi dy diéu ché 14-7: Toéng hop 7-(1-isopropyl-3-etyl-1H-indazol-5-ylmetoxy)-2H-
chromen-3-carbaldehyt

Theo phuong phap duge md ta trong vi du didu ché 1-3, (1-isopropyl-3-etyl-1H-
indazol-5-yl)-metanol (40 mg, 0,18 mmol) thu dugc tur vi du diéu ché 14-6 va 7-
hydroxy-2H-chromen-3-carbaldehyt (38 mg, 0,22 mmol) thu dugc tir vi du diéu ché 1-
1 duoc st dung dé thu dugc hop chét néu & tiéu dé (29 mg, 43%).

Vi du didu ché 14-8: Tong hop etyl este cua axit 1-[7-(1-isopropyl-3-etyl-1H-indazol-5-
ylmetoxy)-ZH-chromen—3-ylmetyl]-piperidin-4-carboxylic

Theo phuwong phap dugc mo6 ta trong vi du diéu ché 1-4, 7-(1-isopropyl-3-etyl-
1H-indazol-5-ylmetoxy)-2H-chromen-3-carbaldehyt (29 mg, 0,08 mmol) thu dugc tu vi
du didu ché 14-7 va etyl este clia axit piperidin-4-carboxylic hydroclorua (19 mg, 0,12
mmol) dugc st dung @& thu duge hop chit néu ¢ tiéu dé (20 mg, 48%).

NMR: 'H-NMR (500HMz, CDCl3); § 7,70(s, 1H), 7,38(s, 2H), 6,85(d, 1H),
6,48(m, 2H), 6,23(s, 1H), 5,08(s, 2H), 4,78(m, 1H), 4,72(s, 2H), 4,12(q, 2H), 2,99(m.
4H), 2,82(m, 2H), 2,25(m, 1H), 1,83(m, 6H), 1,55(d, 6H), 1,37(t, 3H), 1,25(t, 3H)

Vi du 14: Téng hop axit 1-[7-(1-isopropyl-3-etyl-1H-indazol-5-ylmetoxy)-2H-

chromen-3-ylmetyl]-piperidin-4-carboxylic
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Theo phuong phép duge mo ta trong vi du 1, etyl este cua axit 1-[7-(1-isopropyl-
3-etyl-1H-indazol-5 -ylmetoxy)-2H—chromen-3-ylmetyl]-piperidin—4-carboxylic (20 mg,
0,04 mmol) thu duoc tir vi du diéu ché 14-8 duoc st dung dé thu duoc hop chit néu ¢
tiéu dé (10 mg, 51%).

NMR: 'H-NMR (500HMz, DMSOg); & 7,69(s, 1H), 7,37(s, 2H), 6,86(d, 1H),

6.49(m, 2H), 6,29(s, 1H), 5,06(s, 2H), 4,76(m, 3H), 3,16(s, 2H), 3,05(m, 3H), 2,27(m,
1H), 2,03(m, 6H), 1,54(d, 6H), 1,36(t, 3H)

Vi du diéu ché 15-1: Téng hop etyl este cua axit azepan-4-carboxylic, hydroclorua

Hop chit néu & tiéu dé duoc thu theo phuong phap dugc md ta trong cong b
sang ché My sb 2007-0225275.

NMR: 'H-NMR (500HMz, CDCls); 8 9,55(br, s, 2H), 4,09(m, 2H), 3,41-2,95(m,
4H), 2,68(br, s, 1H), 2,41-1,73(m, 6H), 1,22-1,10(m, 3H)

Vi du diéu ché 15-2: Tong hop etyl este cia axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-
ylmetoxy)-2H-chromen—3-ylmetyl]-azepan-4-carboxylic

Theo phuong phép duge mo ta trong vi du diéu ché 1-4, 7-(3-clo-1-isopropyl-
1H-indazol-5-ylmetoxy)-2H-chromen-3-carbaldehyt (204 mg, 0,53 mmol) thu duoc tu
vi du diéu ché 1-3 va etyl este cla axit azepan-4-carboxylic, hydroclorua (166 mg, 0,80
mmol) dugc st dung dé thu duogc hop chit néu & tiéu dé (229 mg, 79%).

NMR: 'H-NMR (500HMz, CDClL); § 7,69(s, 1H), 7,48-7,44(m, 1H), 7,41-
7,39(m, 1H), 6,88-6,84(m, 1H), 6,51-6,45(m, 2H), 6,21(s, 1H), 5,10(s, 2H), 4,78-4,73(m,
1H), 4,73(s, 2H), 4,14-4,08(m, 2H), 3,10(s, 2H), 2,70-2,63(m, 1H), 2,62-2,50(m, 4H),
1,99-1,88(m, 2H), 1,87-1,71(m, 3H), 1,62-1,51(m, 7H), 1,27-1,20(m, 3H)

Vi du 15: Téng hop axit 1-[7-(3-clo-l-isopropy1-lH-indazol-S-ylmetoxy)-ZH-chromen-
3-ylmetyl]-azepan-4-carboxylic
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Theo phwong phdp dugc md ta trong vi du 1, etyl este cla axit 1-[7-(3-clo-1-
isopropyl-1H—indazol-5-ylmetoxy)-ZH-chromen-3-ylmetyl]-azepan-4-carboxylic (229
mg, 0,43 mmol) thu duoc tir vi du didu ché 15-2 duoc st dung dé thu dugc hop chit néu
& tiéu dé (170 mg, 78%).

NMR: 'H-NMR (500HMz, DMSOue); 8 7,75(d, 1H), 7.68(s, 1H), 7,49(d, 1H),
7.01(d, 1H), 6,67(s, 1H), 6,56(d, 1H), 6,49(s, 1H), 5,18(s, 2H), 5,02-4,92(m, 1H), 4,82(s,
2H), 3,76(s, 2H), 3,33-2,88(m, 4H), 2,59(br, s, 1H), 2,19-1,73(m, 6H), 1,49-1,35(m, 7H)

Vi du didu ché 16-1: Téng hop metyl este clia axit 3-clo-1-propyl-1H-indazol-5-
carboxylic

Theo phuong phap dugc mo ta trong vi du didu ché 3-3, metyl este cua axit 1-
propyl-1H-indazol-5-carboxylic (598 mg, 2,74 mmol) thu dugc tir vi du diéu ché 3-2
dugc sit dung dé thu dugc hop chit néu & tiéu dé (643 mg, 93%).

NMR: '"H-NMR (500HMz, CDCl3); & 8,31(s, 1H), 7,99-7,95(dd, 1H), 7,29(d, 1H),
4,20(t, 2H), 3,86(s, 3H), 1,89-1,83(m, 2H), 0,84(t, 3H)

Vi du diéu ché 16-2: Téng hop (3-clo-1-propyl-1H-indazol-5-yl)-metanol
Theo phuong phap duge mod ta trong vi du didu ché 3-4, metyl este cia axit 3-

clo-1-propyl-1H-indazol-5-carboxylic (256 mg, 1,01 mmol) thu duoc tir vi du didu ché
16-1 duoc st dung dé thu duge hop chét néu & tiéu dé (212 mg, 93%).

NMR: 'H-NMR (500HMz, CDCl); 8 7,58(s, 1H), 7,41-7,38(dd, 1H), 7,31(d, 1H),
4,74(s, 2H), 4,22(t, 2H), 2,61(br, s, 1H), 1,92-1,84(m, 2H), 0,87(t, 3H)
Vi du didu ché 16-3: Téng hop 7-(3-clo-1-propyl-1H-indazol-5-ylmetoxy)-2H-
chromen-3-carbaldehyt

Theo phwong phép dugc md ta trong vi du diéu ché 3-5, (3-clo-1-propyl-1H-
indazol-5-yl)-metanol (97 mg, 0,43 mmol) thu dugc tr vi du didu ché 16-2 va 7-
hydroxy-2H-chromen-3-carbaldehyt (76 mg, 0,43 mmol) thu duoc tir vi du diéu ché 1-
1 dwoc st dung dé thu dugc hop chét néu ¢ tiéu dé (63 mg, 38%).
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NMR: 'H-NMR (500HMz, CDCL); 8 9,52(s, 1H), 7,71(s, 1H), 7.48-7,36(m, 3H),
7.15-7,12(m, 1H), 6,62-6,60(m, 1H), 6,50(m, 1H), 5,15(s, 2H), 5,02(s, 2H), 4,30-4,24(m,
2H), 1,98-1,89(m, 2H), 0,94-0,86(m, 3H)

Vi du diéu ché 16-4: Téng hop metyl este cua axit 1-[7-(3-clo-1-propyl-1H-indazol-5-
ylmetoxy)-2H-chromen-3-ylmetyl]-azetidin—3—carboxylic

Theo phwong phap duge md ta trong vi du didu ché 1-4, 7-(3-clo-1-propyl-1H-
indazol-5-ylmetoxy)-2H-chromen-3-carbaldehyt (65 mg, 0,17 mmol) thu dugc tu vi du
didu ché 16-3 va metyl este cla axit azetidin-3-carboxylic hydroclorua (51 mg, 0,34

mmol) dugc st dung dé thu duge hop chét néu & tiéu dé (50 mg, 62%).

NMR: 'H-NMR (500HMz, CDCL); & 7,69(s, 1H), 7,46(d, 1H), 7,37(d, 1H),
6.86(d, 1H), 6,50(d, 1H), 6,45(d, 1H), 6,23(s, 1H), 5,09(s, 2H), 4,68(s, 2H), 4.26(t, 2H),
3,70(s, 3H), 3,51(t, 2H), 3,28(m, 3H), 3,09(s, 2H), 1,92(m, 2H), 0,90(t, 3H)

Vi du 16: Tong hop axit 1-[7-(3—010-1—pr0py1—1H-indazol—5-y1met0xy)-2H-chromen-3-
ylmetyl]-azetidin-3-carboxylic
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Theo phuong phap duge mo ta trong vi du 1, metyl este cua axit 1-[7-(3-clo-1-
propyl-1H-indazol-S-ylmetoxy)-ZH-chromen-3—ylmetyl]-azetidin-3-carboxylic (50 mg,
0,16 mmol) thu duoc tir vi du diéu ché 16-4 duge sit dung dé thu duge hop chét néu &

tiéu d& (15 mg, 19%).

NMR: 'H-NMR (500 MHz, CDCl3); 8 7,69(s, 1H), 7.46(d, 1H), 7,37(d, 1H),
6,86(d, 1H), 6,50(d, 1H), 6,45(d, 1H), 6,23(s, 1H), 5,09(s, 2H), 4,68(s, 2H), 4,26(t, 2H),
3,70(s, 3H), 3,51(t, 2H), 3,27(m, 1H), 3,09(s, 2H), 1,92(m, 2H)

Vi du diéu ché 17-1: Tong hop etyl este cla axit 1-[7-(3-clo-1-propyl-1H-indazol-5-
ylmetoxy)—2H-chromen—3-ylmety1]-piperidin-4-carboxy1ic

Theo phuong phap duge mo ta trong vi du diéu ché 1-4, 7-(3-clo-1-propyl-1H-
indazol-5-ylmetoxy)-2H-chromen-3-carbaldehyt (63 mg, 0,17 mmol) thu duoc tir vi du
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didu ché 16-3 va etyl este chia axit piperidin-4-carboxylic hydroclorua (39 mg, 0.25

mmol) dugce st dung dé thu duoc hop chit néu & tiéu dé (22 mg, 25%).

NMR: 'H-NMR (500HMz, CDCl); & 7,69(s, 1H), 7,46(d, 1H), 7,37(m, 1H),
6,85(d, 1H), 6,53-6,45(m, 2H), 6,23(s, 1H), 5,10(s, 2H), 4,72(s, 2H), 4,27(t, 2H), 4,14-
4,09(m, 2H), 2,98(s, 2H), 2,83(d, 2H), 2,25(m, 1H), 2,01-1,87(m, 6H), 1,71-1,68(m, 2H),
1,24(t, 3H), 0,91(t, 3H)

Vi du 17: Téng hop axit 1-[7-(3-clo-1-propyl-1H-indazol-5-ylmetoxy)-2H-chromen-3-
ylmetyl]-piperidin-4-carboxylic
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Theo phuong phap dugc md ta trong vi du 1, etyl este cia axit 1-[7-(3-clo-1-
propyl-1H-indazol-S-ylmetoxy)-ZH-chromen-3-ylmetyl]—piperidin-4-carboxylic (22
mg, 0,04 mmol) thu dugc tir vi du diéu ché 17-1 duoc sir dung dé thu duoc hop chit néu
& tiéu d& (16 mg, 80%).

NMR: 'H-NMR (500 MHz, DMSOg); & 7,75(d, 1H), 7,69(s, 1H), 7,50(dd, 1H),
7,04(m, 1H), 6,68-6,54(m, 2H), 6,50(s, 1H), 5,20(s, 2H), 4,72(s, 2H), 4,33-4,22(m, 4H),
2,15-1,91(m, 2H), 1,87-1,65(m, 6H), 1,46-1,04(m, 4H), 0,80-0,71(m, 3H)

Vi du didu ché 18-1: Téng hop metyl este cla axit 1-xyclopropylmetyl-1H-indazol-5-
carboxylic

Theo phuong phéap dugc mo ta trong vi du didu ché 3-2, metyl este cua axit 1H-
indazol-5-carboxylic (200 mg, 1,13 mmol) thu dugc tu vi du didu ché 3-1 va
xyclopropylmetyl bromua (0,12 mL, 1,25 mmol) dugc sir dung dé thu duoc metyl este
cua axit 1-xyclopropylmetyl-1H-indazol-5-carboxylic (116 mg, 55%).

Vi du diéu ché 18-2: Toéng hop metyl este cla axit 3-clo-1-xyclopropylmetyl-1H-
indazol-5-carboxylic

Theo phuong phap dugc mo ta trong vi du diéu ché 3-3, metyl este cua axit 1-

xyclopropylmetyl-1H-indazol-5-carboxylic (116 mg, 0,55 mmol) thu dugc tu vi du diéu
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ché 18-1 duge st dung dé thu duoc hop chét néu & tidu dé (128 mg, 93%).

NMR: 'H-NMR (500HMz, CDCL); & 8.42(s, 1H), 8,06(dd, 1H), 7,38(d, 1H),
4,19(d, 2H), 3,94(s, 3H), 1,32(m, 1H), 0,59(m, 2H), 0,40(m, 2H)

Vi du diéu ché 18-3: Tdng hop (3-clo-1-xyclopropylmetyl-1H-indazol-5-yl)-metanol

Theo phuong phap dugc md ta trong vi du didu ché 3-4, metyl este cua axit 3-
clo-1-xyclopropylmetyl-1H-indazol-5-carboxylic (128 mg, 0,51 mmol) thu dugce tir vi
du didu ché 18-2 duoc sir dung dé thu dugce hop chat néu & tiéu dé (106 mg, 93%).

Vi du diéu ché 18-4: Tdng hop 7-(3-clo-1-xyclopropylmetyl-1H-indazol-5-ylmetoxy)-
2H-chromen-3-carbaldehyt

Theo phuong phap dugc méd ta trong vi du didu ché 3-5, (3-clo-1-
xyclopropylmetyl-1H-indazol-5-yl)-metanol (48 mg, 0,22 mmol) thu dugc tir vi du diéu
ché 18-3 va 7-hydroxy-2H-chromen-3-carbaldehyt (38 mg, 0,22 mmol) thu duogc tir vi
du didu ché 1-1 duoc sir dung dé thu dugc hop cht néu & tiéu dé (31 mg, 38%).

Vi du diéu ché 18-5: Tdéng hop etyl este clia axit 1-[7-(3-clo-1-xyclopropylmetyl-1H-
indazol—S-ylmetoxy)-2H-chrornen-3—ylmetyl]-piperidin-4-carboxylic

Theo phuwong phap dugc md ta trong vi du didu ché 1-4, 7-(3-clo-1-
xyclopropylmetyl-1H-indazol-5-ylmetoxy)—2H-chromen-3-carba1dehyt (31 mg, 0,08
mmol) thu dugce tu vi du didu ché 18-4 va etyl este cua axit piperidin-4-carboxylic
hydroclorua (20 mg, 0,13 mmol) dugc su dung dé thu duogc hop chét néu ¢ tiéu dé (11

mg, 25%).

NMR: 'H-NMR (500HMz, CDCls); § 7,70(s, 1H), 7,46(d, 1H), 7,40(d, 1H),
6,85(d, 1H), 6,48(m, 2H), 6,23(s, 1H), 5,10(s, 2H), 4,72(s, 2H), 4,20(d, 2H), 4,14(q, 2H),
2,98(s, 2H), 2,83(m, 2H), 2,26(m, 1H), 1,95(m, 2H), 1,86(m, 2H), 1,72(m, 2H), 1,25(m,
1H), 1,23(t, 3H), 0,57(m, 2H), 0,40(m, 2H)

Vi du 18: Tong hop axit 1-[7-(3—010-l-xyclopropylmetyl-1H-indazol—S-ylmetoxy)-2H-

chromen-3-ylmetyl]-piperidin-4-carboxylic
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Theo phuong phip dugc md ta trong vi du 1, etyl este cta axit 1-[7-(3-clo-1-
xyclopropylmetyl- 1H-indazol-5-ylmetoxy)-2H-chromen-3-ylmetyl] -piperidin-4-
carboxylic (11 mg, 0,02 mmol) thu dugc tir vi du didu ché 18-5 duoc su dung dé thu

duge hop chét néu & tiéu dé (8 mg, 80%).

NMR: 'H-NMR (500 MHz, DMSOus); & 7,67(s, 1H), 7.43(d, 1H), 7,37(d, 1H),
6.88(d, 1H), 6,50(d, 1H), 6,44(s, 1H), 6,39(s, 1H), 5,07(s, 2H), 4,79(s, 2H), 4,16(d, 2H),
3.35(s, 2H), 3,19(m, 2H), 2,34(m, 3H), 2,03(m, 2H), 1,91(m, 2H), 1,25(m, 1H), 0,56(m,
2H), 0,38(m, 2H)

Vi du didu ché 19-1: Téng hop metyl este cua axit 1-xyclopentyl-1H-indazol-5-

carboxylic

Theo phuong phap duge mo ta trong vi du diéu ché 3-2, metyl este cia axit 1H-
indazol-5-carboxylic (600 mg, 3,41 mmol) thu dugc tir vi du diéu ché 3-1 va xyclopentyl
bromua (1,1 mL, 10,23 mmol) dugc st dung dé thu duoc metyl este cua axit 1-
xyclopentyl-1H-indazol-5-carboxylic (450 mg, 53%).

NMR: 'H-NMR (500HMz, CDCl3); & 8,49(s, 1H), 8,08(s, 1H), 8,02(d, 1H),
7,44(d, 1H), 4,99(m, 1H), 3,93(s, 3H), 2,18(m, 4H), 1,97(m, 2H), 1,75(m, 2H)

Vi du diéu ché 19-2: Tbng hop metyl este ciia axit 3-clo-1-xyclopentyl-1H-indazol-5-
carboxylic

Theo phuong phap dugc md ta trong vi du diéu ché 3-3, metyl este cua axit 1-
xyclopentyl-1H-indazol-5-carboxylic (134 mg, 0,55 mmol) thu dugc tir vi du didu ché
19-1 duoc st dung dé thu dugc hop chat néu ¢ tiéu dé (135 mg, 93%).

Vi du didu ché 19-3: Téng hop (3-clo-1-xyclopentyl-1H-indazol-5-yl)-metanol

Theo phuong phap dugc md ta trong vi du didu ché 3-4, metyl este cua axit 3-
clo-1-xyclopentyl-1H-indazol-5-carboxylic (135 mg, 0,51 mmol) thu dugc tir vi du diéu
ché 19-2 duoc st dung dé thu duge hop cht néu & tiéu dé (112 mg, 93%).

Vi du diéu ché 19-4: Tong hop 7-(3-clo—l-xyc10penty1-IH-indazol-S-ylmetoxy)-S-ﬂo-
2H-chromen-3-carbaldehyt

Theo phuong phéap duge mo ta trong vi du diéu ché 3-5, (3-clo-1-xyclopentyl-
1H-indazol-5-yl)-metanol (88 mg, 0,35 mmol) thu dugc tir vi du diéu ché 19-3 va 5-flo-
7-hydroxy-2H-chromen-3-carbaldehyt (57 mg, 0,30 mmol) thu dugc tir vi du didu ché
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12-1 duoc st dung dé thu duge hop chét néu & tiéu dé (52 mg, 35%).

Vi du diéu ché 19-5: Tong hop etyl este cua axit 1-[7-(3-clo-1-xyclopentyl-1H-indazol-
S-ylmetoxy)—S-ﬂ0-2H-chromen-3-ylmetyl]-piperidin-4-carboxylic

Theo phuong phap duge mo ta trong vi du diéu ché 1-4, 7-(3-clo-1-xyclopentyl-
1H-indazol-5-ylmetoxy)-5-flo-2H-chromen-3-carbaldehyt (52 mg, 0,12 mmol) thu
dwoc tr vi du diéu ché 19-4 va etyl este piperidin-4-carboxylic hydroclorua (38 mg, 0,24
mmol) duoc st dung dé thu duoc hop chét néu & tiéu dé (40 mg, 58%).

NMR: 'H-NMR (500HMz, CDCl3); & 7,66(s, 1H), 7,42(m, 2H), 6,41(s, 1H),
6,25(m, 2H), 5,06(s, 2H), 4,90(m, 1H), 4,72(s, 2H), 4,11(q, 2H), 3,00(s, 2H), 2,82(m,
2H), 2,15(m, 1H), 2,13(m, 4H), 1,97(m, 4H), 1,86(m, 2H), 1,72(m, 4H), 1,24(t, 3H)
Vi du 19: Tong hop axit 1-[7-(3-clo-1-xyclopentyl- 1H-indazol-5-ylmetoxy)-5-flo-2H-

chromen-3-ylmetyl]-piperidin-4-carboxylic
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Theo phuong phap dugc md ta trong vi du I, etyl este cua axit 1-[7-(3-clo-1-
xyclopentyl-1H-indazol-5-ylmetoxy)-5 -flo-2H-chromen-3-ylmetyl]-piperidin-4-
carboxylic (40 mg, 0,07 mmol) thu dugc tir vi du didu ché 19-5 dugc st dung dé thu

duge hop chit néu & tiéu d& (31 mg, 81%).

NMR: 'H-NMR (500HMz, DMSOus); 8 7,66(s, 1H), 7,42(m, 2H), 6,52(s, 1H),
6,26(m, 2H), 5,06(s, 2H), 4,91(m, 1H), 4,78(s, 2H), 3,23(s, 2H), 3,09(m, 2H), 2,30(m,
2H), 2,15(m, 5H), 1,96(m, 4H), 1,86(m, 2H), 1,71(m, 2H)

Vi du didu ché 20-1: Tbng hop metyl este cua axit 1-isobutyl-1H-indazol-5-carboxylic

Theo phuong phap dugc mod ta trong vi du diéu ché 3-2, metyl este cua axit 1H-
indazol-5-carboxylic (1,9 g, 11,24 mmol) thu dugc tir vi du didu ché 3-1 va isobutyl
iodua (2,6 mL, 22,48 mmol) dugc st dung dé thu dugc metyl este cua axit 1-isobutyl-
1H-indazol-5-carboxylic (1,2 g, 45%).

Vi du diéu ché 20-2: Toéng hop metyl este cla axit 3-clo-1-isobutyl-1H-indazol-5-
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carboxylic

Theo phuwong phap duoc mo ta trong vi du diéu ché 3-3, metyl este cua axit 1-
isobutyl-1H-indazol-5-carboxylic (1,2 g, 5,1 mmol) thu duoc tur vi du diéu ché 20-1
duoc sir dung dé thu duoc hop chét néu & tieu dé (1,02 g, 75%).

NMR: 'H-NMR (500HMz, CDCls); & 8,36(br, s, 1H), 8,02-8,00(m, 1H), 7,32(d,
1H), 4,06(d, 2H), 3,89(s, 3H), 2,31-2,24(m, 1H), 0,87(d, 6H)

Vi du didu ché 20-3: Tng hop (3-clo-1-isobutyl-1H-indazol-5-yl)-metanol

Theo phuwong phap dugc mo ta trong vi du diéu ché 3-4, metyl este cua axit 3-
clo-1-isobutyl-1H-indazol-5-carboxylic (691 mg, 2,59 mmol) thu duoc tir vi du diéu ché
20-2 dugc sir dung dé thu duge hop chét néu 6 tidu dé (560 mg, 91%).

NMR: 'H-NMR (500HMz, CDCl3); 8 7,55(br, s, 1H), 7,37-7,34(m, 1H), 7,27(d,
1H), 4,71(s, 2H), 4,02(d, 2H), 3,15(s, 1H), 2,27-2,21(m, 1H), 0,85(d, 6H)

Vi du diéu ché 20-4: Téng hop 7-(3-clo-1-isobutyl-1H-indazol-5-ylmetoxy)-5-flo-2H-

chromen-3-carbaldehyt

Theo phuong phap dugc md ta trong vi du diéu ché 3-5, (3-clo-1-isobutyl-1H-
indazol-5-yl)-metanol (152 mg, 0,64 mmol) thu dugc tir vi du diéu ché 20-3 va 5-flo-7-
hydroxy-2H-chromen-3-carbaldehyt (124 mg, 0,64 mmol) thu dugc tur vi du diéu ché
12-1 duoc st dung dé thu duge hop chét néu & tiéu dé (84 mg, 32%).

NMR: 'H-NMR (500HMz, CDCl3); 8 9,52(m, 1H), 7,69(br, s, 1H), 7,45-7,35(m,
3H), 6,36-6,31(m, 2H), 5,12(s, 2H), 5,00(m, 2H), 4,10(m, 2H), 2,34-2,29(m, 1H), 0,90(d,
6H)

Vi du diéu ché 20-5: Téng hop etyl este cla axit 1-[7-(3-clo-1-isobutyl-1H-indazol-5-
ylmetoxy)-5-ﬂo-2H-chromen—3-ylmetyl]-piperidin-4-carboxylic

Theo phuong phap duge md ta trong vi du diéu ché 1-4, 7-(3-clo-1-isobutyl-1H-
indazol-5-ylmetoxy)-5-flo-2H-chromen-3-carbaldehyt (53 mg, 0,13 mmol) thu duogc tur
vi du diéu ché 20-4 va etyl este cua axit piperidin-4-carboxylic hydroclorua (30 mg, 0,19
mmol) duoc sir dung d& thu dugc hop chit néu & tiéu dé (23 mg, 33%).

NMR: '"H-NMR (500HMz, CDCls); § 7,68(s, 1H), 7,46-7,43(m, 1H), 7,37(d, 1H),
6,43(s, 1H), 6,28-6,25(m, 2H), 5,07(s, 2H), 4,73(s, 2H), 4,15-4,05(m, 4H), 3,01(s, 2H),
2,82(d, 2H), 2,36-2,22(m, 2H), 1,96(t, 2H), 1,86(d, 2H), 1,75-1,68(m, 2H), 1,28-1,19(m,
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3H), 0,91(d, 6H)

Vi du 20: Tong hop axit 1-[7-(3-010-l—isobutyl-lH-indazol—5-y1metoxy)-5—ﬂo—2H-

chromen-3-ylmetyl]-piperidin-4-carboxylic
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Theo phuong phap duge mo ta trong vi du 1, etyl este cua axit 1-[7-(3-clo-1-
isobutyl-1H-indazol-S-ylmetoxy)-S-ﬂ0-2H-chr0men-3-ylmetyl]—piperidin-4-carboxylic
(23 mg, 0,04 mmol) thu dugc tir vi du diéu ché 20-5 dugc sir dung dé thu duoc hop chét
néu & tiéu dé (21 mg, 93%).

NMR: 'H-NMR (500HMz, DMSOus); & 7,76(d, 1H), 7,71(s, 1H), 7,50(d, 1H),
6,80(s, 1H), 6,58-6,46(m, 1H), 6,41(s, 1H), 5,21-5,09(m, 2H), 4,81(s, 2H), 4,19-4,08(m,
2H), 3,88-3,71(m, 2H), 3,48-3,30(m, 2H), 2,87(m, 1H), 2,19-1,71(m, 6H), 1,20-1,15(m,
2H), 0,83-0,71(m, 6H)

Vi du didu ché 21-1: Téng hop etyl este ciia axit 1-[7-(3-clo-1-isobutyl-1H-indazol-5-
ylmetoxy)-S-ﬂo-2H-chromen—3-ylmetyl]-azepan-4-carboxylic

Theo phuong phap dugc md ta trong vi du dicu ché 1-4, 7-(3-clo-1-isobutyl-1H-
indazol-5-ylmetoxy)-5-ﬂo-2H-chr0men-3-carbaldehyt (47 mg, 0,11 mmol) thu dugc tur
vi du diéu ché 20-4 va etyl este cua axit azepan-4-carboxylic hydroclorua (35 mg, 0,17
mmol) dugc st dung dé thu duoc hop chat néu & tiéu dé (40 mg, 62%).

NMR: 'H-NMR (500HMz, CDCl3); 6 7,68(s, 1H), 7,46-7,43(m, 1H), 7,37(d, 1H),
6,42(s, 1H), 6,28-6,24(m, 2H), 5,07(s, 2H), 4,74(s, 2H), 4,13-4,05(m, SH), 3,14(s, 2H),
2,75-2,48(m, 4H), 2,35-2,28(m, 1H), 2,03-1,71(m, 5H), 1,58(br, s, 1H), 1,24(t, 3H),
0,91(d, 6H)

Vi du 21: Téng hop axit 1-[7-(3—clo-1-isobuty1-1H-indazol-5-ylmetoxy)-S-ﬂo-ZH-

chromen-3-ylmetyl]-azepan-4-carboxylic
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Theo phuong phap dugc md ta trong vi du 1, etyl este cua axit 1-[7-(3-clo-1-
isobutyl-1H-indazol-5-ylmetoxy)-5 -flo-2H-chromen-3-ylmetyl]-azepan-4-carboxylic
(40 mg, 0,07 mmol) thu dugc tir vi du diéu ché 21-1 duoc sur dung dé thu dugc hop chét
néu & tidu dé (31 mg, 82%).

NMR: 'H-NMR (500HMz, DMSOue); 8 7,76(d, 1H), 7.71(s, 1H), 7.50(d, 1H),
6.83(s, 1H), 6,58-6,52(m, 1H), 6,40(s, 1H), 5,18(s, 2H), 4,84(s, 2H), 4,18-4,12(m, 2H),
3.83(s, 2H), 3,33-2,82(m, 4H), 2,59(br, s, 1H), 2,16-1,65(m, 6H), 1,31-1,05(m, 2H),
0,81(d, 6H)

Vi du thir nghiém: Danh gia kha nang cam ung Ca?* ctia hop chat thir nghiém bang cach

stt dung dong té bao biéu hién sphingosin-1-phosphat & ngudi
(1) Phuong phép thir nghiém: ECso

Day la phuong phap thir nghiém chic nang, trong d6 hiéu qua diéu tri ctia hop
chit chu van dugc xac dinh bang cach ting canxi trong té bao CHO (budng trimg chudt
déng Trung Qudc), biéu hién qua murc thu thé sphingosin-1-phosphat 1 & ngudi (thu thé
S1P1) phan tmg véi sphingosin-1-phosphat (S1P). SIP la thu thé lién két G-protein
(GPCR) lién két véi protein Gi phan tng v6i thy thé S1P1 va ting ndng do canxi ndi
bao. Té bao CHO-K1, dugc su dung dé tao ra dong té bao 6n dinh, khong cho théy su
thay do6i ndng do canxi boi S1P, va do d6 ching rét t&t cho viée kiém tra tin hiéu tir cac

thy thé S1P ctia ngudi sau khi chuyén nhiém cac t& bao voi mdi typ phu cta cac thy thé.

Pé tao ra céc té bao CHO biéu hién qua mic STP1-SIP5 cta ngudi, cic dong
cho mdi typ phu c6 HA & gbe dau cing N (S1P1: EDGO10TNOO, S1P2: EDG020TNOO,
S1P3: EDGO30TNO00, S1P4: EDGO60TNO00, S1P5: EDGO80TNOO) dugc mua tu
Missouri S&T ¢cDNA Resource Center va ddng chuyén nhiém véi don vi con G-protein
alpha (G-alpha-16) vao t& bao CHO-K 1. Sau khi tach té bao bang cach phén tach té bao
duoc hoat héa huynh quang (FACS, LK BioScience, JSAN) st dung khang thé HA
(MACS, Anti-HA-PE), chung duoc nudi cdy chon loc trong moi trudng voi 10% FBS
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(Gibco, USA), 0,5 mg/mL Geneticin (Gibco) va 0,2 mg/mL Hygromycin B F12 (Gibco)

dé thu duoc céac té bao mong mudn.

Bo dung cu do luong canxi (b0 xét nghiém canxi 3, thiét bi phan t) d& dugc sur
dung dé chon hop chit chi van. Nguyén tdc cua phép do canxi la thubc nhudm nhay
canxi duoc ap dung cho té bao, chung xam nhép vao té bao chét cua té bao trong qué
trinh 1 va khi phéi tir lién két v6i thy thé nhét dinh dé giai phong canxi vao té bao chat,
thudc nhuom sé lién Kkét v6i canxi néi trén dé tao ra huynh quang dugc do. Phuong phap
thir nghiém nay chi co6 thé do mot cach nhay cam sy thay d6i néng d6 canxi trong té bao
vi bét ky thay ddi nao c6 thé xay ra bén ngoai té bao déu bi che bdi thudc nhudm che
giu.

Quy trinh thr nghiém nhu sau. Mbdt ngay trude khi do canxi, cac té bao CHO
biéu hién qua mirc hS1P1-hS1P5 duge phén tan vao dia 96 giéng (day giéng trong den)
trong 3x10* té bao mdi giéng va dugc nudi chy & 37°C véi diéu kién cacbon dioxit 5%
trong mot ngay. 100 ul thudc nhudm canxi tron véi dém xét nghigém (1xHBSS, HEPES
20 mM, probenecid 2,5 mM, pH 7,4) dugc phan téan vao dung dich nudi cAy trong giéng
va duoc nudi cdy & 37°C trong mot gio. Hop chét thir nghiém duge hoa tan trong 100%
DMSO dé didu ché 1 ul dung dich mdi ndng do, va mdi dung dich duge tron vi 199 pl
dém xét nghiém sao cho n6ng dd 50, 5, 0,5, 0,05, 0,005, va 0,00}05 uM. Dia dugc nudi
céy v6i thube nhudm canxi duge dua vao Flaxstationll (Molecular Devices), va cac hop
chét thtr nghiém da dugc tao ra (né)ng do cudi cing ctia cac hop chét thir nghiém: 10, 1,
0,1, 0,01, 0,001 va 0,0001 uM) da dugc 18p trinh dé cAy tu dong trong 50 pl cho mdi
giéng. Trong tbng thoi gian 90 gidy, cac gid tri don vi huynh quang tuong dbi (RFU)
duoc do. Gi4 tri tham chiéu (chat SIP 1 uM) trir di gié tri tréng duoc dit 1a 100% va gia
tri ECso cua cac hop chét thtr nghiém duoc tinh bang lang kinh.

(2) Két qua

Céc két qua duoc thé hién duéi dang ECso (nM) trong bang 1 bén dudi.

Bang 1
Phan loai | ECso (nM)
Vidul 4,07
Vidu?2 2,09
Vidu3 70,79
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Vidu4 9,12
Vidu5 10,96
Vidu6 12,88
Vidu7 5,75
Vidu g 6,31
Vidu9 14,45
Vidu 10 2,75
Vidull 8,32
Vidu 12 14,45
Vidu 13 17,38
Vidu 14 12,02
Vidu 15 6,31
Vidu 16 43,65
Vidu 17 20,89
Vidu 18 64,57
Vidu 19 70,79
Vidu 20 5,13
Vidu2l 14,45

42/46

Nhu trong bang 1 & trén, hop chét cht van thu thé S1P theo sang ché hién thi hoat

tinh tbi uu.
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YEU CAUBAO HO

1. Hop chét c6 cong thire 1, mudi duge dung hodc chit ddng phan 1ap thé cia no:

Cong thue 1

trong do

R, 12 hydro, hogc alkyl, alkenyl, hodc alkynyl dugc thé hoic khong duoc thé;

R, 13 hydro, alkyl, halogen, CN, CF3, hoic COCF3 dugc thé hodc khong duoc
thé;

mdi Rs va Ry doc 1ap 1a hydro, alkyl, alkenyl, alkynyl, hodc halogen dugc thé
hodc khong duoc thé;

mdi RsA va RsB doc 1ap 1a hydro, alkyl, alkenyl, alkynyl, hodc -R¢(COOH) duoc
thé hodc khong duge thé, trong d6 Re 12 lién két don, alkylen, alkenylen, hodc alkynylen
duoc thé hodc khong duge thé, va bit ky mot trong sé RsA va RsB 1a -R¢(COOH); va
tuy y

RsA va RsB lién két v6i nhau dé tao thanh vong, dugc thé bang -Re(COOH).

2. Hop chét theo diém 1, mudi dugc dung hodc chit dong phan 1ap thé ctia né, trong do

R 14 hydro hodc alkyl dugc thé hoic khong dugc thé;

R» 14 hydro, alkyl, halogen, hodc CF3 dugc thé hodc khong dugc thé;

mdi Rs va Rq ddc 1ap 1a hydro, alkyl, hodc halogen khong duogc thé;

m3i RsA va RsB doc 1ap 14 alkyl hoc -Rg(COOH) dugc thé hogc khong dugce thé,
trong d6 Re 1a lién két don hodc alkylen dugc thé hoic khong dugc thé, va bat ky mot
trong sd RsA va RsB 1a -R¢(COOH); va tay y

RsA va RsB lién két v6i nhau dé tao thanh vong, dugc thé bang -Re(COOH).

3. Hop chét theo diém 1, mubi dugc dung hodc chét dong phan 1ap thé cua no, trong do
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khi RsA va RsB lién két voi nhau dé tao thanh vong, vong duoc thé thém bang
mdt hodc nhidu phén tir thé duoc chon tir nhém bao gdm halogen, alkyl, va halogeno-
alkyl.
4. Hop chét theo diém 1, mudi duge dung hodc chét dong phan lap thé ctia nd, trong do

khi RsA va RsB lién két v&i nhau dé tao thanh vong, vong c6 cong thirc 1-1:

Cong thtc 1-1

Rg Rg
n R7
W%.N
RigR11

trong do

N 1a giéng voi N lién két v6i RsA va RsB trong cong thire 1;

mdi Ry dén Ry doc lap 1a hydro, alkyl, halogen, hodc halogeno-alkyl duoc thé
hodc khong dugce thé; va

mdi m va n doc lap 1a s6 nguyén tir 0 dén 6, va m+n >1.

5. Hop chét theo didm 4, mudi duoc dung hodc chét ddng phan lap thé cua no, trong do

vong cé cong thirc 1-2:

Cong thirc 1-2

__%_N
m  COOCH
trong do
R7 14 hydro, alkyl, hodc halogeno-alkyl duogc thé hoic khong dugc thé: va

N, n va m 1a nhu dugc xac dinh theo diém 4.

6. Hop chét theo diém 1, mudi dugc dung hodc chét dong phan 1ap thé ctia né, trong do
it nhat mdt trong s& Rs va Ry 1a hydro.
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7. Hop chét theo diém 1, mudi dugc dung hogc chat dong phén lap thé cta nd, trong do

hop chét c6 cong thirc 1 1a hop chit duoc chon tir nhom sau:

axit {[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-
metyl-amino }-axetic;

axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-
azetidin-3-carboxylic;

axit 1-[7-(3-clo-2-propyl-2H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-
azetidin-3-carboxylic;

axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-
piperidin-4-carboxylic;

axit  (R)-1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-
ylmetyl]-piperidin-3-carboxylic;

axit  (S)-1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-
ylmetyl]-piperidin-3-carboxylic;

axit  (S)-1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-
ylmetyl]-pyrolidin-3-carboxylic;

axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-
3-clometyl-azetidin-3-carboxylic;

axit  (R)-1-[7-(3-clo-1-isopropyl-1H-indazol-5 -yl  metoxy)-2H-chromen-3-
ylmetyl]-pyrolidin-3-carboxylic;

axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-4-metyl-2H-chromen-3-
ylmetyl]-piperidin-4-carboxylic;

axit 1-[4-clo-7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-
ylmetyl]-piperidin-4-carboxylic;

axit  1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-5-flo-2H-chromen-3-
ylmetyl]-piperidin-4-carboxylic;

axit 1-[7-(1-isopropyl-3-triflorometyl- 1H-indazol-5-yl metoxy)-2H-chromen-3-
ylmetyl]-piperidin-4-carboxylic;

axit 1-[7-(1-isopropyl-3-etyl-1H-indazol-5 -yl metoxy)-2H-chromen-3-ylmetyl]-
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piperidin-4-carboxylic;

axit 1-[7-(3-clo-1-isopropyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-
azepan-4-carboxylic;

axit 1-[7-(3-clo-1-propyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-
azetidin-3-carboxylic;

axit 1-[7-(3-clo-1-propyl-1H-indazol-5-yl metoxy)-2H-chromen-3-ylmetyl]-
piperidin-4-carboxylic;

axit 1-[7-(3-clo-1-xyclopropylmetyl- 1H-indazol-5-yl metoxy)-2H-chromen-3-
ylmetyl]-piperidin-4-carboxylic; |

axit 1-[7-(3-clo-1-xyclopentyl-1H-indazol-5-yl metoxy)-5-flo-2H-chromen-3-
ylmetyl]-piperidin-4-carboxylic;

axit  1-[7-(3-clo-1-isobutyl-1H-indazol-5-yl metoxy)-5-flo-2H-chromen-3-
ylmetyl]-piperidin-4-carboxylic;

axit  1-[7-(3-clo-1-isobutyl-1H-indazol-5-yl metoxy)-5-flo-2H-chromen-3-
ylmetyl]-azepan-4-carboxylic; va

axit 2-{1-[7-(1-isopropyl-3-triflorometyl- 1H-indazol-5-yl metoxy)-2H-
chromen-3-ylmetyl]-piperidin-4-yl}axetic.
8. Dugc phim dé diéu tri hodc ngan nglra rdi loan diéu hoa mién dich, duoc pham nay
chira hop chit theo didm 1, mudi duge dung hodc chét ddng phan 1ap thé cia no.
9. Dugc phém dé diéu tri hodc ngin ngtra bénh tu mién hodc bénh viém man tinh dugc
chon tir nhom bao gdm luput ban do hé théng, viém khop dang thip man tinh, bénh viém
rudt, da xo clrng, X0 cing teo co mot bén (ALS), xo cing dong mach, xo vita dong
mach, xo cing bi va viém gan ty mién, dugc phém nay chura hop chét theo diém 1, mudi

dugc dung hodc chét dong phan 1ap thé cta né lam thanh phan hoat chét.
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