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(57) Sang ché dé cap dén hop chit c6 cong thirc (I) lién két voi thy thé NR1H4 (FXR) va

dong vai tro chat chu van cua FXR. Sang ché ciing dé cap dén dugc pham chira hop chat

nay va quy trinh téng hop hop chit nay.
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Linh vue k§ thuét dwoe dé cap

Sang ché d& cap dén céc hop chét lién két voi thu thé NR1H4 (FXR) va dong
vai trd cac cht chi van hogic cac chit diéu bién FXR. Sang ché ciing dé cap dén viéc
sit dung cac hop chit nay dé diéu tri va/hodc phong ngira cac bénh va/hodc céac tinh

trang bénh 1y qua viéc lién két véi thu thé nhan noi trén boi cac hop chét néi trén.
Tinh trang ky thuit ciia sang ché

Céac sinh vat da bao phu thudc vao cac co ché truyén thong tin tién bod gilta cac
té bao va cac khoang co thé. Thong tin dugc truyén di c6 thé rit phuc tap va co thé din
dén 1am bién ddi cac chuong trinh di truyén lién quan dén qué trinh biét hoa, qua trinh
tang sinh hodc qué trinh sinh san cua t€ bao. Céc tin hiéu, hodc cac hodc mon, thuong
la cac phan t c6 trong lugng phéan tu thip, nhu céc peptit, axit béo, hoic cac dan Xuét

cholesterol.

Nhiéu tin hiéu nay tao ra cac tic dung ciia ching bang céach thay ddi can ban su
phién ma cac gen ddc hiéu. Mot nhém protein da biét 1am trung gian cho dép tmg té bao
v6i nhidu loai tin hiéu 12 ho yéu t6 phién ma duoc biét 1a cac thu thé nhén, sau day
thuong goi 1a “NR”. Cac thanh vién cia nhom nay bao gdm cac thu thé dbi voi hooe
mon steroit, vitamin D, ecdyson, axit cis va trans retinoic, ho6c mon tuyén giap, axit
mat, cac din xuét cholesterol, axit béo (va céc chét tang sinh peroxisom), cling nhu cac
thu thé md ¢bi, cac protein c6 cau tric twong tu véi céc thanh vién khéc cia nhoém nay,
song phdi tir ctia chung 14 chua biét. Cac thu thé md coi c6 thé 1a chi bao vé cac con
duong truyén tin hi€u chua biét trong té bao hoac co thé 1a cac thu thé nhan ma hoat
dong khong c6 hoat hoa phdi tir. Sw hoat héa phién ma bdi mot s6 thy thé md cdi nay
c6 thé xay ra khi khdng c6 phéi t ngoai sinh va/hodc qua céc con dudng truyén tin hiéu
bét ngudn tir bé mit té bao.

No6i chung, ba mién chiic ning da dugc xac dinh trong NR. Mién dau tan clng
amino duoc tin 13 ¢6 chire nang didu hoa nhat dinh. Tiép theo 1a mién lién két v6i ADN

(sau day goi la “DBD”), mién nay thuong bao gbm hai yéu t6 ngon tay kém (zinc finger
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element) va nhan biét yéu t6 dap tng hooc mdn (Hormone Responsive Element) (sau
day goi 1a “HRE”) déc hi¢u bén trong gen khoi dAu thude cac gen dap Gmg. Cac gdc axit
amin dic hiéu trong “DBD” dugc chirng minh 14 tao ra tinh dic hiu lién két v6i trinh
tu ADN. Mién lién két vi phdi tir (sau ddy goi 1a “LBD”) la & ving du tin clng

carboxy cta cadc NR da biét.

Khi khdng c6 mit hooc moén, LBD dudng nhu ngén cin su tuong tac cua DBd
v6i HRE cua no. Su lién két v6i hooc mén dudng nhu dan dén thay dbi c4u hinh trong
NR va do d6 dan dén su ngdn can nay. NR khong c6 LBD hoat hoa v& mit clu tric su

phién ma song & muc thap.

Céac yéu to dong hoat hoa hodc cac yéu to hoat hoa phién mé duoc dé xuat tao
cdu nbi gitta cac yéu t0 phién ma dic hiéu trinh ty, va bd mdy phién ma co s¢ va ngoai
tac dong dén cau tric cromatin cla t€ bao dich. Mot so protein kiéu SRC-1, ACTR, va

Gripl twong tic v6i NR theo cach duge ting cudong boi phéi tir.

Céac chat didu bién thu thé nhan nhu hodc mon steroit tic dong dén sy sinh
trrdng va chlrc nang cua cac té bao cu thé bang cach lién két v6i cac thu thé ndi bao va
tao ra cac phuc chét thu thé nhén—phéi tur. Tiép theo, cac phuc chét thu thé nhan-hooc
mon trong tac voi HRE trong vung diéu khién ctia cac gen dic hidu va bién d6i su biéu

hién cua gen déc hiéu.

Farnesoid X Receptor alpha (sau day thuong duoc goi la NR1H4 khi dé cap
dén thu thé ngudi) 1a thu thé nhan nguyén ban typ 2 hoat hoa cac gen sau khi lién két
vé6i viing gen khéi dau ciia céc gen dich theo kidu dime khac loai v6i thu thé Retinoid
X Receptor. Céc phéi tir sinh 1y lién quan ciia NR1H4 1a axit mat. Loai manh nhat 13
axit chenodeoxycholic (CDCA), chét nay didu hoa su biéu hién ctia mot s6 gen tham
gia vao cin b%mg ndi moi axit mat. Farnesol va cac dan xuét, con goi la céc farnesoit,
ban diu dugc mo ta 1a hoat hoa thu thé cling ngudn ctia chudt cdng & ndng do cao song
chiing khong hoat héa thu thé cua nguoi hodc chudt nhét. FXR duoc biéu hién trong
gan, qua toan by duong da day-rudt bao gém thuc quan, da day, ta trang, rudt non, dai
trang, budng tring, tuyén thugng than va than. Vuot khoi su kiém so4t biéu hién gen
ndi bao, FXR ciing lién quan dén su truyén tin hiéu can tiét va ndi tiét bang cach ting
didu hoa bidu hién cytokin Fibroblast Growth Factor 15 (loai gam nham) hodc 19 (khi,

nguoi A).



41809

Mic di nhidu chét chu van FXR 1a da biét, vAn cin c6 cic chét chi van FXR
duoc cai thién.
Ban chét ky thuit ciia siang ché

Sang ché d& xuét hop chit lién két voi thu thé NR1H4 (FXR) va dong vai tro
chit chi van hodc chét didu bién FXR. Sang ché ciing dé cap dén st dung hop chat dé
diéu tri va/hodc phong ngtra cac bénh va/hodc céc tinh trang bénh ly qua viéc lién két
v6i thu thé nhan néi trén béi cac hop chat ndi trén.

Sang ché dé xuat hop chét ¢6 cong thire (I):

OH
A-Y. R2

R4 QO _z
RS’@

@

F

trong do:

Q 12 phenylen hozc pyridylen, mdi nhém nay ty y dugc thé bang mot hodc hai
phé"m t thé doc lap duoc chon tir halogen, metyl, Ci.4-alkoxy, halo-Ci4-alkoxy, -CHaF,
-CHF>», va -CFs;

Y 1a N hodac CH;

A 1a pyridylen hodc phenylen, mdi nhém nay tuy y dugc thé bang mot hodc hai
nhém doc 1ap duoc chon tr halogen, Ci.4-alkoxy, halo-Ci4-alkoxy, Ci4-alkyl, va halo-

Cr4-alkyl;
7 14 isoxazol dugc thé bang R! hoic pyrazol dugc thé bang RY;
R! 14 Ci4-alkyl hodc Cs.6-xycloalkyl, trong d6
Ci-alkyl tlly y duoc thé bang 1 dén 3 phan tir thé doc 1ap duoc chon tir
flo, hydroxyl, Ci.3-alkoxy, va flo-Ci-3-alkoxy, va
Cs¢-xycloalkyl tuy y duoc thé bang 1 dén 3 phan tir thé doc 1ap duge chon
tir flo, hydroxyl, Ci.3-alkyl, flo-Ci3-alkyl, Ci-3-alkoxy, va flo-Ci3-alkoxy;
R? va R? doc 1ap duge chon tir hydro, halogen, metoxy, -CFs, -CHF2, -CHaF, -
OCH,F, -OCHF,, -OCF3, va metyl;
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R* 12 -CO2R® hoiic -C(O)NRIRS;
R’ 1a hydro, Ci.6-alkyl, hodc halo-Ci.6-alkyl; va

RS 14 hydro hodc Ci-alkyl, trong d6 Ci-¢-alkyl iy y duge thé bang 1 dén 6 phan
tir thé doc 1ap duoc chon tir halogen, -SOsH, va -CO2H;

hoic mudi dwgc dung, chit ddng phan l1ap thé, hdn hop cua cac chit dong phan 1ap thé,

hodac tautome cua no.

Mot sb phwong an dé xuat dugc pham bao gém hop chét c6 cong thire (1) va ta

dugc dugc dung.

Cing dugc mo ta la phuong phéap diéu tri bénh nhan c6 tinh trang bénh ly qua
trung gian FXR bao gbm ding hop chét c6 cong thic (I) cho bénh nhan ¢6 nhu ciu nay.

Mo ta van tat cac hinh vé

FIG. 1: Tiép xtc huyét twong ctia Vi du 3 va Vi du so sénh 2 so v6i cac mirc

FGF19 huyét tuong & khi dudi dai (cynomolgus).

FIG. 2: Cac mitc FGF19 dugc tao ra ¢ khi dudi dai véi gia tdng cac lidu dung

qua duong miéng cua Vi du 3 va Vi du so sanh 2.
MG ta chi tiét sang ché
Cac dinh nghia

Phan mo ta sau day dé cap dén cac phuong an duge lay lam vi du cla séng ché.
Tuy nhién, can hicu rang phan md ta nay khong du tinh gi6i han pham vi cua sang ché

ma thay vao d6 1a mo ta vé cac phuong an dugc lay lam vi du.

Nhu dugc st dung trong ban md ta nay, cac tir, cum tir va ky hi€u sau noi chung

dugc du tinh ¢ nghia nhu néu & dudi, trir khi c6 quy dinh khéc.

Séang ché dugc mé ta trong ban mo ta nay c6 thé duoc thuc hién mot cach thich
hop ma khong co yéu té hodc cac yéu t6, gidi han hodc cac gidi han bét ky, khong duge
boc 16 cu thé trong ban md ta nay. Do do, vi du, thudt ngit “gém”, “bao gdm,” “chira”,
v.v. s& dugc hiéu theo nghia rong va khong gidi han. Ngoai ra, cic thut ngit va cach
dién dat duogc st dung trong ban md ta ndy duoc sir dung nhdm mo ta va khong gii
han, va khong du tinh s dung céac thuét ngit va cach din dat nay dé loai trir c4c déu

hiéu twong duong bit ky duoc thé hién va duoc mo ta hodc cac phan ctia chiing, ma

-5
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nhén thay ring cdc cai bién 1a ¢ thé c6 nam trong pham vi clia séng ché dugc yéu cau

béo ho.

D4u gach ngang (“-”") khong ndm gitta hai chit cai hodc hodc ky hiéu dugc ding
dé chi diém gén ddi vi phan tir thé. Vi du, -C(O)NH, dugc gin qua nguyén tir cacbon.
Déu gach ngang & dau hodc cubi nhom héa hoc 12 tiry theo ¢6 thich hop hay khong; cac
nhom hoéa hoc c6 thé dugc mo ta c6 hodc khong c6 mdt hodc nhiéu déu gach ngang ma
khong lam mét di nghia binh thudng ctia chiing. Pudng lugn séng dugce vE qua dudng
trong cAu trac chi ra diém gén cua nhom. Trur khi ¢6 yéu cAu vé mat hoa hoc hoic cAu
trac, khong c6 dinh hudng nao duge chi ra hodc ngu y boi thir tu trong d6 nhom hoa

hoc dugc viét hodc goi tén.

DPau ngit “Cy” chi ra rdng nhom theo sau c6 tlir u dén v nguyén tr cacbon. Vi

du, “Ci.¢ alkyl” chi ra ring nhom alkyl c6 tir 1 dén 6 nguyén tit cacbon.

Tham chiéu dén “khoang” gié tri hodc thong sb trong ban mo ta nay bao 2dm
(va md td) cac phuong an d& cap dén gia tri hoic thong s6. Theo cac phuong 4n xac
dinh, thuat ngit “khoang” bao gbm luong duoc chi ra + 10%. Theo cac phuwong én khéc,
thuat ngit “khodng” bao gbm lugng dugce chi ra + 5%. Theo cac phwong an khéc, thuét
ngtt “khoang” bao gom luong dugc chi ra + 1%. Twong tw, v6i thudt ngir “khoang X
bao gdbm md ta vé “X”. Tuong tu, cdc dang sb it khong xac dinh bao gbm tham chiéu
dén sd nhiéu trir khi ¢6 quy dinh khac. Do d6, vi du, tham chiéu dén “hop chét” bao
gbm nhiéu hop chét trong sd nay va tham chiéu dén “thir nghiém” bao gbém tham chiéu
dén mot hodc nhidu thir nghiém va twong duong ciia ching duge ngudi ¢6 hicu biét

trung binh trong linh vuc nay biét rd.

Theo sang ché “alkyl” c6 nghia mach hydrocacbon no, c6 thé 1a mach thing
hodc mach nhénh. Theo sang ché, “Ci.¢-alkyl” c6 nghia mach alkylnoco 1 dén 6 nguyén
tr cacbon c6 thé 12 mach thing hodc mach nhanh. Céac vi du vé& nhom nay bao gom
metyl, etyl, propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl, isopentyl,

neopentyl va n-hexyl.

Thuat ngit “haloalkyl” c6 nghia la mot hoac nhiéu nguyén tir hydro trong mach
alkyl duogc thay bang halogen. Vi du khong gidi han vé& nhom nay 1a CFs.
Nhom “xycloalkyl” c¢6 nghia 1 hé vong hydrocacbon mdt vong, hai vong hodc

vong spiro, no hodc khong no mot phén.

-6-
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Nhém “alkoxy” chi -O-alkyl, trong d6 alkyl 1a nhur dugc x4c dinh trong ban m6
ta nay. Cac vi du vé nhém alkoxy bao gdm metoxy, etoxy, n-propoxy, iSo-propoxy, n-

butoxy, tert-butoxy, sec-butoxy, n-pentoxy, n-hexoxy, va 1,2-dimetylbutoxy.
“Halogen” hodc “halo” chi nguyén tit F, Cl, Br, hoac I.
“Hydroxyl” hoac “hydroxy” chi ~OH.

“Haloalkoxy” chi nhém alkoxy nhu dugc x4c dinh trong ban md ta nay trong

d6 mot hodc nhidu nguyén tit hydro trong mach alkyl dugc thay bang halogen.

“Floalkyl” chi nhém alkyl nhu dugc xac dinh trong ban md ta nay trong d6 mot

hodc nhidu nguyén tit hydro trong mach alkyl dugc thay bang flo.

“Floalkoxy” chi nhom alkoxy nhu dugc xac dinh trong ban md ta nay trong do

mot hodc nhiéu nguyén tir hydro trong mach alkyl dugc thay bang flo.

Thuat ngtt “tiy chon” hodc “tiy y” ¢6 nghia su kién hodc tinh hubng dugc mod
ta ké tiép co thé xay ra hodc khong thé xay ra, v mo ta nay bao gdm cac truong hop
trong do su kién hodc tinh hubng néi trén xay ra va cac trudng hop trong d6 n6 khong
xdy ra. Tuong ty, thudt ngit “tuy y dugc thé” chi mot hodc nhidu nguyén tir hydro bét
ky trén nguyén tir hodc nhém dugce chi dinh ¢6 thé hodc khong thé dugc thay bang nhom
khong phai hydro.

Hon thé nita, hop chét theo séng ché co thé c6 hién tuong tautome. Trong do,
hién tuong tautome, vi du, hién tuong tautome keto-enol, ctia hop chét theo sang ché
hoic tién duoc chét cta n6 c6 thé x4y ra, cdc dang riéng r&, vi du, dang keto va enol,
déu nam trong pham vi clia sang ché cling nhu céc hdn hgp ctia chung theo ty 1€ bat ky.
Diéu nay ap dung cho cac chét déng phan lap thé, vi du, chit ddng phan ddi quang, chét

ddng phan cis/trans, chét déng phan céu hinh riéng va chét dong phan tuong tu.

Thut ngit “nhém bao v¢” chi nhom cta hop chit c6 tac dung che khuat hodc
bién ddi cac dic tinh ciia nhom chic hodc cac dic tinh cia hop chét n6i chung. Cac
nhdém bao vé hoa hoc va cac chién lugc bao vé/khir bao vé dugc biét rd trong linh vuc
nay. Xem, vi dy, Protective Groups in Organic Chemistry, Theodora W. Greene, John
Wiley & Sons, Inc., New York, 1991. Nhém bao vé thuong dugc st dung dé che khuét

kha ning phan ng cta cidc nhom chirc xac dinh, hd trg hitu hiéu cac phan g hoda hoc
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mong mudn, vi dy, tao va pha v céc lién két hoa hoc mot cach co trinh tu va c6 ké

hoach. Thuit ngit “khtr bao v&” chi vigc loai bé nhom bao ve.

“Nhom rdi chuyén” bao gdm manh phan tir roi di véi mot cdp electron tur li€n

két cong hoa tri d6i v6i nguyén tir cacbon phan tmg trong phan Gng hoa hoc.

Ngudi ¢6 hidu biét trung binh trong linh vuc nay biét rang khi danh muc cac
phan tir thé thay thé bao gdbm cic thanh vién ma, do yéu cdu hoa tri ctia ching hodc cac
ly do khac, khong thé duge str dung dé thay thé nhém cu thé, danh muc nay duoc du

tinh chi bao gdm céc thanh vién ctia danh muc ma thich hop dé thay thé nhom cu thé.

Theo mot sé phuong 4n, hop cht theo sang ché c6 thé & dang “tién dugc chét”,
Thuat ngt “tién dugc chat” dugc xac dinh trong linh vuc dugce 1a cht dan xuét bt hoat
v& mit sinh hoc ctia dugc chét ma sau khi dung cho co thé ngudi s& duge chuyén hoa
thanh duoc chét gdc c6 hoat tinh sinh hoc theo con dudng héa hoc hodc enzym nhét

dinh. Céc vi du vé tién dugc chat bao gdm céc axit carboxylic duge este hoa.

Trong gan ngudi, UDP-glucuronosyltransferaza tic dong 1én cac hop chét xac
dinh ¢6 cac nhém amino, carbamyl, thio (sulfhydryl) hodc hydroxyl dé tao lién hop
uridin diphosphat-axit a-D-glucuronic qua cac li€n két glycosit, hodc axit hoa cac hop
chét c6 nhom carboxy hodc hydroxyl trong qua trinh chuyén hoa giai doan II. Cac hop
chét theo sang ché c6 thé duoc glucuronidat hoa, nghia 1a, dugc lién hop véi axit

glucuronic, dé tao ra glucuronit, cu thé 1a (B-D)glucuronit.

Mot budce trong qué trinh tao mét 1a sy lién hop cua cac axit mat riéng ré voi
axit amin, cu thé 1a glyxin hodc taurin. Céc hop chit theo séang ché c6 thé dugc lién hop

v6i glyxin hodc taurin ¢ vi trf c6 the the.

Hop chit theo sdng ché c6 thé & dang mudi duge dung. Thudt ngir “cac mudi
duoc dung” chi cac mudi duoc diéu ché tir cac bazo hodc axit khong doc dugce dung,
bao gdm cac bazo hodc axit vd co va cac bazo hodc axit hiru co. Trong treong hop hop
chét theo sang ché chtra mot hoic nhiéu nhom axit hodc bazo, sang ché con bao gém
cac mubi duoc dung hodc chép nhéan dugc vé doc tinh twong rng cla chung, cu thé 1a
cac mudi c6 thé dung lam thude ctia chung. Do do, cac hop chit theo sdng ché chira cac
nhoém axit ¢6 thé ¢6 mat trén cac nhom nay va co thé duoc st dung theo sang ché, vi
du, dudi dang cac mudi kim loai kiém, céac mubi kim loai kiém thd hodc cac mudi amoni.

Céc vi du chinh xé4c hon vé cdc mudi nay bao gom cac muoi natri, cac muoi kali, cac

-8
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mubi canxi, cac mudi magie hoic cac mudi v&i amoniac hodc cac amin hitu co nhu, vi
du, etylamin, etanolamin, trietanolamin hodc axit amin. Hop chét theo sang ché chta
mot hodc nhidu nhom bazo, tirc 1a cac nhom ¢ thé dugce proton héa, co thé c6 mit va
c6 thé duoc stir dung theo sang ché & dang céc mubi cdng cia ching voi cac axit vo co
hodc hitu co. Céac vidu vé cac axit thich hgp bao gbm hydro clorua, hydro bromua, axit
phosphoric, axit sulfuric, axit nitric, axit metansulfonic, axit p-toluensulfonic, axit
naphtalendisulfonic, axit oxalic, axit axetic, axit tartaric, axit lactic, axit salixylic, axit
benzoic, axit formic, axit propionic, axit pivalic, axit dietyl axetic, axit malonic, axit
suxinic, axit pimelic, axit fumaric, axit maleic, axit malic, axit sulfaminic, axit
phenylpropionic, axit gluconic, axit ascorbic, axit isonicotinic, axit xitric, axit adipic,
va céc axit khac dugc nguoi cd hiéu biét trung binh trong linh vuc nay biét r5. Néu hop
chét theo sang ché chira ddng thoi cdc nhom axit va bazo trong phén tir, sang ché con
bao gém, ngoai cac dang mudi dugce néu & trén, cac mudi tro hodc betain (ion ludng
tinh). Cac mudi trong tng co thé thu dugc bang cac phuong phéap thong thuong duge
nguoi co hiéu biét trung binh trong linh vuc nay biét ra, vi dy, bang cach cho céc mudi
nay tiép xuc véi axit hodc bazo vo co trong dung moi hodc chét phéan tan, hodc bang
cach trao d6i anion hodc trao ddi cation véi cac mubi khac. Sang ché ciing bao gdm tét
ca céc mubi cua cc hop chét theo sang ché ma, do tinh twong thich sinh Iy thap, khong
truc tiép thich hop dé st dung trong dugc phim song c6 thé duoc st dung, vi du, 1am

céc chét trung gian cho c4c phan tmg hoa hoc hodc dé di€u ché cac muoi dugce dung.

Céc hop chét khac theo sang ché co thé c6 mit dudi dang solvat, nhu céc hop
chét bao gém dudi dang nuéc solvat, hodc solvat duge dung, nhu ruou, cu thé 1a etanol.

“Solvat” duogc tao ra béi su twong tac cia dung mdi vi hgp chét.

Theo cac phuong an xac dinh, sang ché dé xut cac chit dong phan quang hoc,
cac raxemat, hodc cac hdn hop khéc cua chung cta cac hop chit duoc mo ta trong ban
mo ta nay hodc cac mudi duge dung hodc hdn hgp cua ching. Néu can, cac chit dong
phan cé thé dugc tach ra bang cic phuong phap da biét 1o trong linh vuc nay, vi du,
bang sic ky 16ng. Trong cac truong hop nay, chét ddng phan ddi quang hodc chét dong
phén khong d6i quang don, #iic la, dang c6 hoat tinh quang hoc, c6 thé thu dugc bing
cach tong hop khong d6i xtng hodc bang cach phan giai. Viéc phan giai co thé duoc

hién dugc, vi du, bang cac phuong phap thong thuong nhu két tinh v6i su ¢6 mit cla
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chéat phan giai, hodc sdc ky, bang cach st dung, vi du, cft sdc ky long hi€éu nang cao

(HPLC) khéng d6i xtng.

“Chét ddng phan 1ap thé” chi hop chit chira cac nguyén tir gidng nhau duoc
lien két boi cac lién két gidng nhau song c6 cac cdu tric ba chidu khac nhau, ching
khong thé thay thé cho nhau. Sang ché bao gdm cac chit ddng phan lap thé va cac hdn
hop ctia ching va bao gdbm “cac chét ddng phan déi quang,” chi hai chét ddng phén lap
thé ma c4c phan tir ctia chung 14 céc anh ddi ximg qua gwong khong chdng chap. “Céc
chét ddng phan khong ddi quang” 13 cac chét ddng phén 1ap thé co it nhét hai nguyén tir

khéng dbi xtng, song khong phai 13 c4c anh d6i xtng qua guong.

Hop chit dugc boc 10 trong ban md ta ndy va céc mudi duoc dung cla ching
c6 thé bao gdm tam khong d6i xtmg va do d6 co thé tao ra cac chit ddng phan ddi quang,
céc chét ddng phan khong dbi quang, va cac dang chét ddng phan 1ap thé khac ma co
thé dugc xéac dinh, vé hoa hoc 1ap thé tuyét dbi, 1a (R) hoic (S) hoic, 14 (D) hoic (L) ddi
v6i cac axit amin. Sang ché dy tinh bao gdm tit ca cac chat dong phan co thé c6 nay,
cling nhu céc dang triét quang va tinh khiét v& mit quang hoc ctia chung. Cac chat dong
phén c6 hoat tinh quang hoc (+) va (-), (R) va (S), hodc (D) va (L) ¢6 thé dugc diéu ché
bing cach st dung cac synthon khong d6i xing hoic cac chét phan tng khong ddi xang,
hodc duge phéan giai bang cach sir dung céc k§ thuat thong thuong, vi du, sac ky va két
tinh phan doan. Céac k¥ thuét thong thuong dé didu ché/tach cac chit ddng phan dbi
quang riéng bao gdm tdng hop khong d6i xung tir tién chat tinh khiét quang hoc thich
hop hodc phan giai raxemat (hodc raxemat cua mudi hodc chét dan xuét) bang cach sir
dung, vi du, sic ly 1éng hiéu ning cao (HPLC) khong d6i xtrng. Khi hop chat duge mo
ta trong ban mo ta ndy chira cac lién két ddi olefin hodc cac tim khong dbi xtng hinh
hoc khac, va trir khi c6 quy dinh khéc, du tinh ring hop chit bao gdm cé hai chat dong
phéan hinh hoc E va Z.

Céc duoc phdm duoc dé xuat trong ban mo ti nay ma bao gdm hop chét dugc
md ta trong ban md ta nay hodc mudi duoc dung, chit dong phan, hodc hdn hop cla
ching c6 thé bao gdm hdn hop triét quang, hodc céc hdn hgp chira luong du mot chat
ddng phan dbi quang hodc cac chét ddng phan khong ddi quang riéng hodc cac hdn hop

chét ddng phan khong dbi quang. TAt ca cac dang ddng phan nay ctia cc hop chét nay
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duoc bao gdm trong ban mo ta nay nhu thé mdi va moi dang dong phan dugc néu rd

rang va cu thé.

Cong thirc hodc ciu triic bét ky dua ra trong ban mo ta nay, déu du tinh thé hién
cac dang khong dugc danh déu ciing nhu c4c dang dugc danh dau déng vi cua hop chit.
Céc hop chit dugc danh diu dong vi c6 céc cAu trac dugc md ta bang cac cong thirc
dua ra trong ban mé ta nay ngoai trir mot hodc nhiéu nguyén tir dugc thay bang nguyén
tt ¢6 khéi luong nguyén tir hogc s6 khdi da chon. Cac vi du vé chét dong vi ma co thé
duoc két hop vao cac hop chét sang ché bao gdm céc chét ddng vi ctia hydro, cacbon,
nito, oxy, phospho, flo va clo, nhw, nhung khong gi¢i han & *H (doteri, D), SH (triti),
e, B¢, ¢, BN, '°F, 31, 32p_ 358, 36C] va 151, Céc hop chét duge danh ddu déng vi
khac nhau theo séang ché, vi du cic hop chit trong d6 cac chét ddng vi phong xa nhu 3H,
13C va MC duoc két hop vao. Céac hop chit duge danh ddu dong vi nhu vy ¢6 thé hitu
ich trong cac nghién clru chuyén hoa, cac nghién ciru dong hoc phan tmg, cc k¥ thuat
phat hién hodc tao anh, nhu chup cit 16p phat xa positron (positron emission
tomography: PET) hodc chup cit 16p vi tinh phat xa photon don (single-photon emission
computed tomography: SPECT) bao gdm thir nghiém phan phbi thudc hoic co chét dén
mo hodc trong xa tri cho bénh nhan. Céc hop chét duoc danh dau déng vi theo sang ché
va céc tién dugc chét cia chung thudong co thé diéu ché duoc béng cach thuc hién cac
quy trinh dugc boc 1 trong cac so dd hodc trong cac vi du va cac quy trinh didu ché
duge md ta & dudi bang cach thay chét phan tng duge danh déu dong vi dé dung cho

chét phan tng khong dugc danh du dong vi.

Sang ché ciing bao gdbm “cac chét tuong tu duoc doteri hoa” cua hop chét ¢6
cdng thuc (I) trong do tu 1 dén n hydro gin vé6i nguyén tir cacbon 1a/dugc thay bang
doteri, trong d6 n 14 s6 lugng hydro trong phan tir. Cac hop chét nhu vay c6 thé biéu
hién tinh khang gia ting d6i véi qud trinh chuyén héa va do d6 12 hitu ich dé gia ting
thoi gian ban huy cia hgp chét bat ky co6 cong thtc I khi duge dung cho dong vat c6 vu,
vi du, ngudi. Xem, vi du, Foster, “Deuterium Isotope Effects in Studies of Drug
Metabolism,” Trends Pharmacol. Sci. 5(12):524-527 (1984). Cac hop chét nay dugc
téng hop bang phuwong phap dugc biét ro trong linh vuc nay, vi dy, bang cach sir dung

cac nguyén liéu trong d6 mdt hoac nhiéu hydro d dugc thay bang doteri.
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Céc hop chét diéu tri dugc danh diu doteri hodc duoc thé sang ché c6 thé co
céc dac tinh DMPK (chuyén hoa thude va duge dong hoc) dugce céi thién, lién quan dén
viéc phéan phdi, chuyén hoa va bai tiét (ADME). Viéc thé bang cac chit ddng vi nang
hon nhu doteri c6 thé tao ra cac thuan loi diéu tri xac dinh do tinh bén chuyén héa cao
hon, vi du, gia ting thoi gian ban hily in vivo, gidm yéu cau liéu luong va/hodc cai thién
chi s6 diéu tri. Hop chét dugc danh du 8F co thé hitu ich cho cc nghién ctru PET hoic

SPECT.

Ndng do ctia chit dong vi ning hon nhu vay, cu thé 1a doteri, c6 thé dugc xéac
dinh bing yéu t6 giau ddng vi. Trong hop chét theo sang ché, nguyén tir bét ky khong
duoc chi dinh 15 1a chit ddng vi cu thé c6 nghia la dai dién cho chét dong vi 6n dinh bat
ky cia nguyén ttr d6. Trir khi c6 quy dinh khac, khi vi tri dugc chi dinh 16 1a “H” hodc
“hydro”, vi tri nay duoc hiéu 12 ¢6 hydro & thanh phan ddng vi phong phti trong tw nhién
ctia n6. Do dé, trong hop chét theo sang ché, nguyén tir bit ky dugc chi dinh 13 1a doteri
(D) ¢6 nghia la dai di¢n cho doteri.

Hon thé nira, sang ché dé xuét duge pham chra it nhét mot hop chét theo séng
ché, hoic tién duoc chét cua chung, hodc mubi duoc dung hoic solvat ctia chung dudi
dang hoat chat cling véi chit mang duoc dung.

“Duogc phém” c6 nghia mdt hodc nhiéu hoat chét, va mot hosc nhiéu thanh phén
tro tao nén chét mang, ciing nhu san phém bét ky tao ra, truc tiép hoac gian tiép, tr viée
két hop, tao phtrc hodc td hop hai hodc nhiéu thanh phﬁn bét ky nay, hodc tir viéc phan
ly mot hodc nhiéu thanh phan ndy, hodc tr céc kiéu phan tng hodc twong tac khac cta
mdt hodc nhidu thanh phan nay. Do d6, dugc pham theo séng ché bao gdm dugc phdm
bat ky dugc tao ra béng cach tron it nhét mot hop chét theo sang ché va chét mang dugc

dung.

Danh muc céc tir va chit viét tat
Chir viét tit  Nghia
(£)-BINAP (+)-2,2'-Bis(diphenylphosphino)-1,1'-binaphtalen

2-MeTHF 2-metyl tetrahydrofuran
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ACN hoic Axetonitril

MeCN

aq. Nuéc, chira nuéc

Bn Benzyl

BOC hoiac t-Butyloxycarbonyl

Boc

BSA Albumin huyét thanh bod
BSS Dung dich mubi can bang
calcd Tinh todn

DAST (dietylamino)luu huynh triflorua
DCM Diclometan

DIBAL-H Diisobutylnhdom hydrua
DMF Dimetylformamit

DMSO Dimetylsulfoxit

EA Etyl axetat

EDTA Axit etylendiamintetraaxetic
ESI Ton héa bang tia dién

Et Etyl

Et,O Ete dietyl

EtOAc Etyl axetat

FBS Huyét thanh thai bo

h hoac hr Gio
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HPLC

IPA

IPTG

LCMS hodc

LC/MS
Me
MEM
MeOH
min

MS

m/z
NADPH

NMP

n-Buli
rpm

PE

RT hodc rt
sat.

TBAF

TBDMS

41809

1-[Bis(dimetylamino)metylen]-1H-1,2,3-
triazolo[4,5-b]pyridini 3-oxid hexaflophosphat

Séc ky 16ng hiéu ning cao
Ruou isopropylic
Isopropyl B-D-1-thiogalactopyranosit

Séc ky 16ng/Phép do khdi phd

Metyl

MBai trudng can thiét téi thiéu
Metanol

Phut

Phép do khéi phd

Ty s6 khoi lwong/dién tich
Dihydronicotinamit-adenin dinucleotit phosphat
N-metylpyrolidon

Phép do phd cong hudng tir hat nhéan
n-butyllithi

Vong/phut

Ete dau hoa

Nhiét do trong phong

Bao hoa

Tetrabutylamoni florua

t-butyldimetylsilyl
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TBS t-butyldimetylsilyl
TEMPO 2,2,6,6-tetrametylpiperidin 1-oxyl
TFA Axit trifloaxetic
THF tetrahydrofuran
TMS trimetylsilyl
UPLC Sic ky 16ng siéu hiéu nang
Hop chat

Séang ché dé xudt hop chét c6 cong thire (1):

OH
A-Y. R2

/

R4 Cro\/z
Jéz

F
@

trong do:

Q 1a phenylen hodc pyridylen, mdi nhém nay tuy y dugc thé bang mot hodc hai

phan tir thé doc 1ap duoc chon tir halogen, metyl, Ci.4-alkoxy, halo-Ci-4-alkoxy, -CHF,

-CHF»,, va -CF3;

Y la N hodc CH;

A 1a pyridylen hodc phenylen, mdi nhom nay tuy y dugc thé bang mot hoic hai

nhém doc 1ap duge chon tir halogen, Ci-4-alkoxy, halo-C1.s-alkoxy, Ci4-alkyl, va halo-

Cis-alkyl;

7 13 isoxazol duoc thé bing R! hodc pyrazol duge thé bang R';

R! 1a C;4-alkyl hodc Cse-xycloalkyl, trong do

Cis-alkyl tuy y dugc thé bang 1 dén 3 phén tir thé doc 1ap duoc chon tir

flo, hydroxyl, Ci.3-alkoxy, va flo-Ci.3-alkoxy, va
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Cs.¢-xycloalkyl tuy y dugc thé bing 1 dén 3 phan tir thé doc 1ap duoc chon
tlr flo, hydroxyl, Ci3-alkyl, flo-C1.3-alkyl, Ci-3-alkoxy, va flo-Ci-3-alkoxy;

R? va R? doc 1ap duge chon tir hydro, halogen, metoxy, -CF3, -CHF2, -CHF, -
OCH,F, -OCHF,, -OCF3, va metyl;

R*1a -CO,R? hodc -C(O)NRRS;
R’ 1a hydro, Ci-6-alkyl, hodc halo-Ci.¢-alkyl; va

RS 13 hydro hodic C1.¢-alkyl, trong d6 Cy.s-alkyl tily y dugc thé bang 1 dén 6 phan
t thé doc 1ap dugc chon tir halogen, -SOsH, va -CO2H;

hoac mudi duge dung, chét déng phan 1ap thé, hdn hop cta cac chét déng phan lap thé,

hoac tautome cua no.

Mot phuong 4n d& xuit hop chét c6 cong thic (Ta):

(Ia)

trong do:

Q 1a phenylen hodc pyridylen, mdi nhém nay tuy y dugc thé bang mot hodc hai
phin tir thé ddc 1ap duge chon tir halogen, metyl, Ci.4-alkoxy, halo-Ci.4-alkoxy, -CH:F,
-CHF», va -CF3;

Y 1a N hodc CH;

A 1a pyridylen hodc phenylen, mdi nhom nay tuy y dugc thé bang mot hodc hai
nhom doc lap duoc chon tir halogen, Ci4-alkoxy, halo-Ci-4-alkoxy, Ci4-alkyl, va halo-
Cis-alkyl;

R! 1a C1.4-alkyl hodc Cs-xycloalkyl, trong d6

Ci4-alkyl tuy y duoc thé bang 1 dén 3 phan tr thé doc 1ap duogc chon tir flo,
hydroxyl, Ci.3-alkoxy, va flo-Ci.3-alkoxy, va
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Cs.6-xycloalkyl tuy y duoc thé bang 1 dén 3 phan ti thé doc 1ap duge chon tir
flo, hydroxyl, Ci3-alkyl, flo-Cis-alkyl, Ci3-alkoxy, va flo-Ci3-alkoxy;

R? va R® doc 1ap duge chon tir hydro, halogen, metoxy, -CF3, -CHF2, -CHF, -
OCH,F, -OCHF,, -OCF3, va metyl;

R* 1 -CO5R® holic -C(O)NRRS;
R’ 13 hydro, Ci-6-alkyl, hodc halo-Ci¢-alkyl;

RS 13 hydro hoic C1-alkyl, trong d6 Cys-alkyl tily ¥ dugc thé bang 1 dén 6 phan
tir thé doc 1ap dugc chon tir halogen, -SOsH, va -CO>H;

hodc mubi duoc dung, chét ddng phan 14p thé, hdn hop cla cac chét ddng phén l4p thé,

hodc tautome cua no.

Mdt phuong 4n dé xuat hop chét c6 cong thic (a):

(Ta)

trong do:
Q 1a phenylen tuy y dugc thé bang mot hodc hai halogen;
Y 1a N hoac CH;

A 1a pyridylen ty ¥ duoc thé bang mot hodc hai nhém ddc lap duge chon ti

halogen va Ci4-alkoxy;

R! 14 Cj.4-alkyl hodc Cs¢-xycloalkyl;

R2 va R? doc 1ap duoc chon tir hydro va halogen;
R*1a -CO2R5 hoic -C(O)NRR;

R’ 14 hydro; va

RS 14 C1a-alkyl tuy ¥ duoc thé bang -CO2H hodc -SOsH;
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hozic mudi duge dung, chit ddng phan 1ap thé, hdn hop cua cac chit dong phan 1ap thé,

hodc tautome cua no.

Theo mdt phuwong an, Q 1a phenylen hodc pyridylen, mdi nhém nay tuy y duoc
thé béng mot hodc hai ph?m tr thé doc 14p dugce chon tir halogen, metyl, -CHF», va -
CF3. Theo mét s phuong 4n, Q 1a phenylen tuy y duoc thé bang mot hodc hai phan tir
thé doc 1ap duoc chon tir halogen, metyl, va -CF3. Theo mot s6 phuong 4n, Q la
pyridylen tuy y duoc thé bang mot hoic hai phan tir thé doc 1ap dugc chon tir halogen,
metyl, va -CFs.

Theo mdt phuong an, Q 1a phenylen tury y duoc thé bang mot hodc hai halogen.
Theo mdt sd phuong 4n, Q 14 pyridylen tuy y dugc thé bang mot hoc hai halogen. Theo
mot s6 phuong 4n, Q 1a phenylen tuy ¥ duge thé bang mot hodc hai clo. Theo mot s6

phuong an, Q 1a pyridylen tuy y duoc thé bang mot hodc hai clo.

Theo mdt phuong an, Q 1a phenylen duoc thé béng mot clo. Theo mdt sb

phuong an, Q 1a pyridylen dugc thé bang mot clo.

Theo mét phuong 4n, R! 12 Ci-alkyl. Theo mot s6 phuong 4an, R'1a Cs.6-
xycloalkyl. Theo mot s6 phuong 4n, R!1a xyclopropyl hodc metyl. Theo mdt s6 phuong
4n, R!1a xyclopropyl.

Theo mot phuong 4n, R? vaR? khong ddng thoi 1a hydro. Theo mot s6 phuong
4n, R2vaR3 doc 1ap duoc chon tr hydro, halogen, metoxy, -OCHF>, -OCF3, va metyl.
Theo mdt sb phuong 4n, R? va R® doc 14p duge chon tir halogen, metoxy, -OCHF, -
OCF3, va metyl.

Theo mot phuong 4n, R?vaR® 14 halogen. Theo mot sé phuong 4n, R*vaR® Ia
clo.

Theo mét phwong 4n, mot trong s6 R? vaR? 1a halogen va nhém con lai 1a hydro.
Theo mdt phuong 4n, mot trong s6 R? va R3 1a clo va nhém con lai 1a hydro. Theo mot
sé phuong 4n, mot trong s6 R? vaR® 1a flo va nhom con lai 1a hydro.

Theo mot phuwong an, Y 1a N. Theo mot sb phuong 4n, Y 1a CH.

Theo mdt phuong an, A la pyridylen tuy y dugc thé bang mot hodc hai halogen.
Theo mdt sb phuong 4n, A 1a pyridylen tuy y dugc thé bang mot hodc hai Ci.-alkoxy.
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Theo mot phuong an, A 1a pyridylen dugc thé béng mot flo. Theo mot sb
phuong an, A 1a pyridylen dugc thé bing mdt metoxy. Theo mot phuong an, A 1a
pyridylen khong dugc thé.

Theo mdt phuong an, A 12 phenylen tuy y dugc thé béng mot hodc hai halogen.
Theo mot phuong an, A 1a phenylen tuy y dugc thé bang mot hoic hai Cj4-alkoxy.

Theo mot phuong an, A 1a phenylen duogc thé bang mot flo. Theo mot phuwong
an, A la phenylen dugc thé bang mot metoxy. Theo mdt phuong 4n, A 1a phenylen
khong dugc thé.

Theo mdt phuong 4n, R* 14 -CO,R?, va R® 1a hydro. Theo mét phuong an, R* 1a
-COR’vaR’? 1a Cy6-alkyl hodc halo-Ci¢-alkyl.

Theo mot phuong an, R*1a -C(O)NRR®, R® 1a Ci-alkyl hodc halo-Ci.6-alkyl,
va R® 1a Ci2-alkyl, trong d6 Ci2-alkyl dugc thé bang -SO3H hoic -COH.

Theo mot phuong 4n, R* 14 -C(O)NRR®, R® 1a hydro, va R® 1a Ci2-alkyl, trong
d6 Ci-alkyl dugc thé bang -SO3H hogc -CO,H.
Theo mot phuong 4n, R*-A 1a:
w )
=N | trong d6 pyridylen tuy y duoc thé bang mot hodc hai nhom doc lap dugc
chon tir halogen, Ci4-alkoxy, halo-Ci.4-alkoxy, Ci4-alkyl, va halo-Cj.4-alkyl.

Theo mot phuong 4n, R*-A la:

803H COZH e

Theo mot phuwong 4n, R*-A 1a:
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HO | X @) l N \L HN\l
N . OH SO3zH , hodic CO,H
Theo mdt phwong an, R*-A 1a:
F
F
| N
F
o) _N o | N
| B
0 _N j\ HNW
OH SO3H , hoac CO5H

Theo mdt phuong an, R*-A 1a
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HO,C

hoic mudi dugc dung, chit dong phan 1ap thé, hdn hop cua cac chit ddng phén lap thé,

hodc tautome cua no.

Theo mot phuong 4n, sang ché dé xuét hop chat ¢ cong thirc sau:

F
0] OH
o)
S S oI &
HO =N 2
Cl cl cl
F ;

hodc muodi dugc dung cua no.

Theo mot phuong an, sang ché d& xuit hop chit c6 cong thire sau:

F
0 OH
@N%QO /o‘N
HO =N 2
Cl o] Cl
F .

Tén héa hoc ciia mdi hop chét nay duge néu trong Bang 1 & dudi.
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Vidu

Cau truc

Tén IUPAC

-0

o OH oI N\
HO Yy i
_N cl

Axit 2-(3-(2-clo-4-((5-
xyclopropyl-3-(2,4-
diflophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-
hydroxyazetidin-1-

yl)isonicotinic

0
Ho@ .
H
s o J %
=N Q—Q‘ N
Cl ol o
F

Axit 2-(3-(2-clo-4-((5-
xyclopropyl-3-(2,6-diclo-4-
flophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-
hydroxyazetidin-1-

yl)isonicotinic

F
o) OH
%@N@—Qo IS,
HO =N Z
Cl Cl cl
F

Axit 6-(3-(2-clo-4-((5-
xyclopropyl-3-(2,6-diclo-4-
flophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-
hydroxyazetidin-1-yl)-5-

flonicotinic

F
O OH o
@N oI
HO =N 2
Cl cl

Cl

Axit 6-(3-(2-clo-4-((3-(2,6-
diclo-4-flophenyl)-5-
metylisoxazol-4-
yl)metoxy)phenyl)-3-
hydroxyazetidin-1-yl)-5-

flonicotinic
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Axit 6-(3-(2-clo-4-((4-
xyclopropyl-1-(2,6-diclo-4-
flophenyl)-1H-pyrazol-5-
yl)metoxy)phenyl)-3-
hydroxyazetidin-1-yl)-5-

flonicotinic

Axit 5-((1S,35)-3-(2-clo-4-
((5-xyclopropyl-3-(2,6-
diclo-4-flophenyl)isoxazol-
4-yl)metoxy)phenyl)-3-

= Cl hydroxyxyclobutyl)-6-
N Some o
¢ metoxynicotinic
Axit  2-(6-(3-(2-clo-4-((5-
o xyclopropyl-3-(2,6-diclo-4-
F OH oA :
2 flophenyl)isoxazol-4-
N
oM /\N cl “ © yl)metoxy)phenyl)-3-
HN I hydroxyazetidin-1-yl)-5-
Z P flonicotinamido)etan-1-
0" oH

sulfonic

(6-(3-(2-clo-4-((5-
xyclopropyl-3-(2,6-diclo-4-
flophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-
hydroxyazetidin-1-yl)-5-
flonicotinoyl)glyxin
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Duogc phim va duong ding

Séang ché con d& xuat dugc phim chta it nhat mot hop chét theo sang ché, hoac
tién duoc chit, mubi duoc dung, hodc solvat cia ching dudi dang hoat chét cung véi

chét mang duoc dung.

Duoc pham theo sang ché 6 thé con chtra mot hodc nhidu hop chit khac dudi

dang hoat chit nhu tién dugc chét hodc céac chét diéu bién thu thé nhan khéc.

Céac duoc phadm nay 1a thich hop dé ding qua dudng miéng, truc trang, khu tra,
ngoai duong ti€u hda (bao gdm dudi da, trong bap, va trong tinh mach), mat (nhan
khoa), phéi (xdng qua duong mili hodc mé) hodc qua duong mili, mic du duong thich
hop nhét trong trudng hop dua ra bét ky s& phu thudc vao tinh chét va mic d6 nghiém
trong cda tinh trang bénh ly dugc diéu tri va tinh chét ctia hoat chét. Chung c6 thé duoc
trinh bay mot cadch phu hgp trong dang lidu don vi va dugc bao ché bang phuong phap

bét ky da biét rd trong linh vuc dugc.

Dé sir dung thuc té, hop chét theo sang ché c6 thé dugc két hop dudi dang hoat
chét trong hdn hop tron nhuyén véi chét mang dugc theo cac k§ thuat hon hop duge
thong thuomg. Chat mang c6 thé tao ra nhiéu dang khac nhau phu thudc vao dang dugc
phim can dung, vi dy, qua dudng miéng hodc ngoai duong tiéu hoa (bao gdm trong tinh
mach). D& bao ché dugc phim d6i v6i dang lidu dung qua dudng miéng, moi trudong
dugc thong thudong bt ky déu co thé dugc st dung, nhu, vi du, nuée, glycol, dau, ruou,
chét diéu vi, chét bao quan, chét tao mau va chét tuong tu trong truong hop cua céc
dugc pham léng dung qua dudng miéng, nhu, vi du, huyén pht, con ngot va dung dich;
hodc céac chat mang nhu tinh bt, duong, xenluloza vi tinh thé, chit pha loang, chét tao
hat, chit lam tron, chit lién két, chat gay ra va chét twong tu trong truong hop cua céc
duoc phdm rén ding qua dudng miéng nhu, vi du, bot, vién nang cing va mém va vién
nén, v6i cac duoc phdm rin ding qua dudng miéng duge vu tién so vdi cac duoce pham

long.

Do dé dung, vién nén va vién nang dai dién cho dang don vi lidu ding qua
duong miéng co loi nhét trong trudng hop do6 cac chit mang rin duogc st dung. Néu
cAn, vién nén ¢6 thé dugc bao bang cac k¥ thuat chuin c6 nuéc hodc khong ¢ nude.
Céc duge pham va ché phdm chita it nhat 0,1 phan tram hoat chét. Ty 1¢ phan trdm hoat

chét trong cac dugc pham nay c6 thé, tAt nhién, dugc thay ddi va c6 thé phit hop 14 nam
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trong khoang tur 2 dén 60 phén tram trong lugng cua don vi. Lugng hoat chét trong cac
duoc phém hitu hiéu diéu tri nay duoc didu chinh sao cho thu duoc liéu hitu hidu. Cac
hoat chét ciing c6 thé duoc ding qua duong trong miii, vi du, dudi dang thudc nho giot

16ng hodc thubc xit.

Vién nén, vién tron, vién nang, va dang twong tu co thé cling chtra chét lién két
nhu gdm tragacanth, acacia, tinh bdt ngd hodc gelatin; td dugc nhu canxi hydro
phosphat; chat gay rd nhu tinh bot ngd, tinh bot khoai tdy, axit alginic; chét lam tron
nhu magie stearat; va chét ngot nhu sucroza, lactoza hodc sacarin. Khi dang don vi liéu
la vién nang, n6 co thé chira, ngoai cac vat liéu thudc loai néu trén, chét mang long nhu

dau béo.

Céc chit khac ¢6 thé c6 mit dudi dang 16p bao hodc cai bién dang vat ly cua
don vi lidu. Vi dy, vién nén c6 thé duoc bao béng senlac, duong hodc ca hai. Xi-ro6 hoac
con ngot ¢o thé chua, ngoai hoat chit, sucroza dudi dang chét ngot, metyl va
propylparaben dudi dang chit bao quan, thuéc nhudm va chét diéu vi nhu vi anh dao

hodc vi cam.

Do hop chét theo sang ché chu yéu dai dién cho cac axit carboxylic hodc cac
déng cau dién tir anion cua chung, va do cac dang mubi ctia cac hop chét ion ¢6 thé hau
nhu tac dong dén do sinh kha dung, hop chét theo sang ché co thé cling dugc st dung
duéi dang mudi véi cac cation trai du dé tao ra ché phim kha dung qua duong miéng.
Cé4c cation dugc dung nay cd thé 12 cac ion hoa tri mot hodc hoa tri hai khac nhu amoni,
cac kim loai kiém natri hodc kali hodc céc kim loai kiém thd magie hodc canxi, cic amin
duoc dung x4c dinh nhu tris(hydroxymetyl)aminometan, etylendiamin, dietylamin,

piperazin hodc cac amin khéc, hodc cac axit amin cation x4c dinh nhu lysin hodc arginin.

Hop chit theo sang ché ciing c6 thé dugc dung ngoai dudng tiéu héa. Cac dung
dich hodc huyén phu chtra hoat chét nay co thé dugc didu ché trong nudc dugce tron
thich hop voi chét hoat dong bé mit nhu hydroxy-propylxenluloza. Cc hé phén tan
ciing ¢6 thé duge didu ché trong glyxerol, cac polyetylen glycol 16ng va céac hdn hop
ctia chung trong dau. Trong cac diéu kién bao quan va st dung binh thuong, céc ché

phdm nay chira chat bao quan dé ngin nglra sy sinh trudng cua cac vi sinh vat.

Céc dang dugc pham thich hop dé tiém bao gdm céc dung dich hodc hé phan

tan chira nude vo tring va cac bdt vo trung dé dicu ché tac thi cac dung dich hoac hé
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phén tan dé tiém vo trung. Trong tAt ca cac truong hop, dang nay phai 12 vo tring va
phai léng téi murc d& tiém. N6 phai én dinh trong céc didu kién san xut va bao quan va
phai dugc bdo quan chéng hoat dong gay nhidm ctia cac vi sinh vat nhu vi khuan va
nAm. Chat mang c6 thé 13 dung moi hodc moi truong phén tan chira, vi du, nude, etanol,
polyol (vi du, glyxerol, propylen glycol va polyetylen glycol long), cac hdn hop thich

hop cta ching, va cac dau thyc vat.

Pudng dung thich hop bat ky ¢6 thé duge st dung dé cho dong vat c6 vu, dac
biét 1a ngudi, dung liéu hitu higu cta hop chét theo sang ché. Vi du, ¢6 thé ding qua
duong miéng, tryc trang, khu trd, ngoai duong tiéu hda, qua duong mit, qua dudng
phdi, qua dudng miii, va dudng tuong tw. Cac dang lidu bao gdm vién nén, vién ngam
det, hé phan tan, huyén phu, dung dich, vién nang, kem, thudc md, sol khi, va dang
tuong tu. Theo mot s6 phuong 4n, cac hop chét theo sang ché dugc ding qua duong
miéng.

Kit

Séang ché ciing dé xudt kit bao gdm hop chat theo sang ché, hodc mudi duoc
dung, tautome, chét déng phan lap thé, hon hop cia cac chét ddng phan lap thé, tién
duoc chét, hodc chét twong tu dugc doteri hda cia ching, va bao bi thich hop. Theo
mot phuong an, kit con bao gém huéng dan str dung. Theo mdt khia canh, kit bao gém
hop chéit theo sang ché, hoic mudi dugce dung, tautome, chét déng phan lap thé, hon
hop cua cac chét déng phan lap thé, tién duoc chét, hodc chit tuong tu duoc doteri hoa
ctia ching, va nhan va/hoic huéng dan st dung hop chét dé diéu tri cac chi dinh, bao

gdm cac bénh hogc céc tinh trang bénh 1y, dugc md ta trong ban mo ta nay.

Sang ché ciing dé xuét vt phdm bao gb6m hop chit dugc mo ta trong ban md ta
ndy hodc mudi duoc dung, tautome, chét ddng phan 1ap thé, hdn hop cta cac chét dong
phén 1ap thé, tién duoc chét, hoic chét twong tu dugc doteri hoéa cua ching trong vt
chtra thich hop. Vit chtta c6 thé 1a lo, binh, ampun, 6ng tiém nap san, va tai truyén tinh

mach.
Phuong phép didu trj va sir dung

“Viéc diéu tri” hodc “diéu tri” 1a phuwong an dé thu céc ket qua c6 1gi hodc mong
mudn bao gdm cac két qua 14m sang. Céac két qua 1am sang c6 lgi hodc mong mudn c6

thé bao g6m mot hodc nhiéu két qua sau: a) uc ché bénh hojc tinh trang bénh ly (vi du,
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giam mot hodc nhiéu triéu chimg do bénh hodc tinh trang bénh ly, va/hodc thu hep pham
vi cia bénh hodc tinh trang bénh 1y); b) 1am chdm hoéc lam ngung sw phat trién ctia mot
hodc nhiéu triéu chtimg 1am sang lién quan dén bénh hoic tinh trang bénh ly (vi dy, lam
6n dinh bénh hodc tinh trang bénh 1y, ngan ngira hodc tri hoan su trAm trong hoic su
tién trién cua bénh hoic tinh trang bénh ly, va/hodc ngan nglra hodc tri hodn su lan rong
(vi dy, di c#n) ciia bénh hodc tinh trang bénh ly); va/hodc ¢) 1am giam nhe bénh, tac 1a,
lam thoai trién cac triéu chirng 1am sang (Vi dy, cai thién tinh trang bénh, lam thoai trién
mot phén ho#c hoan toan bénh hodc tinh trang bénh ly, tdng cuong tac dung cia thude
khéc, tri hodn su tién trién ctia bénh, gia tdng chét lugng cudc séng, va/hoac kéo dai

thoi gian sbéng.

“Viéc ngdn ngira” hodc “ngdn ngua” cd nghia didu tri bat ky bénh hoic tinh
trang bénh ly ma khién cho cac triéu ching 1am sang cta bénh hodc tinh trang bénh ly
nay khong phat trién. Theo mot s phwong an, céc hop chét c6 thé duge dung cho dbi
trong (bao gdm ngudi) ¢ nguy co hodc c6 tién sir gia dinh méc bénh hodc tinh trang
bénh 1y nay.

“Pbi twgng” chi dong vat, nhu dong vat c6 va (bao gém nguoi), da hodc sé&
duge ding dé diéu tri, theo ddi hodc thtr nghiém. Cac phuong phép duge mo ta trong
ban mo ta ndy c6 thé 12 hitu ich trong diéu tri cho ngudi va/hodc cac ang dung trong thi
y. Theo mdt sé phwong 4n, ddi twong 14 dong vét ¢6 vii. Theo mdt phuong an, déi tuong
la nguoi.

Thuat ngtt “lugng hitu hi€u diéu tri” hodc “lugng hitu hiéu” cua hop chat duoc
mo ta trong ban mo t4 nay hodc mudi duoc dung, tautome, chét ddng phan 1ap thé, hdn
hop cua chét déng phan 13p thé, tién duoc chét, hodc chét twong tu dugc doteri hda cua
ching c6 nghia luong du dé diéu tri hidu qua khi dugc dung cho dbi tuong, tao ra loi
ich didu tri nhu cai thién céc tridu chimg hodc 1am cham sy tién trién cta bénh. Vi du,
luong hitu hiéu didu trj c6 thé 1a lugng du dé lam gidm triéu ching ctia bénh hodc tinh
trang bénh ly nham dép lai viéc trc ché hoat tinh Cot. Lugng hitu hiéu didu tri c6 thé
thay d6i phan tng véi dbi tuqrig, va bénh hodc tinh trang bénh ly duoc diéu tri, thé trong
va tudi cua dbi twong, mirc dd nghiém trong ctia bénh hodc tinh trang bénh ly, va cach
dung, ching co thé dugc xac dinh dé dang bdi ngudi ¢6 trinh d trung binh trong linh

vuc nay.
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Sang ché ciing md ta viéc st dung céc hop chit néi trén dé diéu tri va/hosic
phong ngtra cac bénh va/hodc céc tinh trang bénh 1y qua viée li€n két v6i thu thé nhéan
néi trén béi cac hop chét néi trén. Sang ché con md ta viée sit dung cac hop chat néi
trén dé bao ché thube dé diéu tri va/hoic phong ngira cac bénh va/hodc céc tinh trang

bénh Iy qua viéc lién két v6i thu thé nhan néi trén béi cac hop chat néi trén.

Sang ché ciing mo ta phuwong phap diu tri cho bénh nhén c6 tinh trang bénh 1y
qua trung gian FXR bao gbm dung hop chét c6 cong thirc (I), hodc mudi duoc dung cia

né, hodc dugce pham chira hgp chat c6 cong thire (I), hodc muoi duge dung cta no.

Theo mét sd phuong an, hop chét ¢ cong thuce (I), hodc mubi duge dung cua
no, hoac dugce phém chtra hop chét c6 cong thic (1), hodc mudi duge dung ctia né duoc

dé xuit dé sir dung trong diéu tri tinh trang bénh 1y qua trung gian FXR.

Theo mot sb phuong an, hop chét co cong thuce (I), hoac mudi duge dung cua
no, hodc dugce phém chira hop chét c6 cong thire (I), hodc mudi duge dung cua no, dugce

d& xuét dé san xuét dugc pham dé diéu tri tinh trang bénh ly qua trung gian FXR.
Theo mdt s6 phuong 4n, tinh trang bénh 1y qua trung gian FXR la:
dang trong gan man tinh hodc dang xac dinh cta tinh trang @ mét ngoai gan;
x0 hoa gan;
rdi loan viém tic nghén clia gan;
roi loan viém man tinh ciia gan;
bénh xo gan;
bénh gan nhiém m& hodc hdi ching lién quan;

céc tac dung & mat hodc xo hoa lién quan dén bénh xo gan do rugu hodc lién

quan dén cac dang viém gan do virut;

suy gan hodc thiéu mau cuc bd gan sau c4t bo phan 16n gan;
bénh viém gan nhiém md lién quan dén hoa tri (CASH);
suy gan cap tinh; hodc

bénh viém rudt.

Theo mdt sb phuong 4n, tinh trang bénh 1y qua trung gian FXR 1a:
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rdi loan lipit va lipoprotein;

bénh dai thdo dudng typ I;

bénh dai thdo duodng typ II;

cac bién ching 14m sang ciia bénh déi thdo duong typ I va typ II duge chon tir
nhém bao gdm bénh than do déi thdo dudng, bénh than kinh do dai théo duong,
bénh véng mac do dai thao dudng va cic tac dung quan sat dugc khac cia bénh
dai thdo dudng kéo dai c6 biéu hién 1am sang;

bénh gan nhiém m& khong do rugu (NAFLD);

bénh viém gan nhiém m& khong do rugu (NASH);

bénh béo phi;

hoi chimg chuyén héa dugc chon tir nhom bao gdm céc tinh trang bénh ly két
hop cua rdi loan lipit mau, bénh déi thdo duong va chi s6 khdi co thé cao bét

thuong;
bénh nhdi méu co tim cAp;
d6t quy cép; hodc

chimg huyét khoi xay ra dudi dang di€ém cudi clia bénh xo vita dong mach tac

nghé&n man tinh.
Theo mét s6 phuong 4n, tinh trang bénh 1y qua trung gian FXR la:
rdi loan tang sinh khong 4c tinh; va

r6i loan tang sinh 4c tinh duge chon tir nhém bao gbm bénh ung thu biéu mo té

bao gan, u tuyén dai trang, va bénh polyp;
bénh ung thu biéu mo tuyén dai trang;
bénh ung thu vi;

bénh ung thu biéu mod tuyén tuy;

thuc quan Barrett; hodc

cac dang khéc cua cac bénh tin sinh ctia duong da day-rudt va gan.
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Theo mdt sd phuong 4n, tinh trang bénh ly qua trung gian FXR 1a bénh viém
gan nhiém m& khong do ruou (NASH).

Vi du, sang ché md ta viéc sir dung hop chét ¢6 cong thire (I) trong bao ché
thudc dé phong ngira va/hoic diéu tri dang trong gan man tinh hodc céc dang xac dinh
cua tinh trang & méat ngoai gan, xo hda gan, tinh trang &t mét trong gan cAp tinh, r6i loan
viém téc nghén hoic man tinh do thanh phin mat khong chinh xac, tinh trang bénh ly
da day-rudt vdi su gidm tai hép thu chét béo cia thitc an va vitamin cta thirc an tan
trong chét béo, bénh viém rudt, cac r6i loan lipit va lipoprotein, bénh dai thdo duong
typ II va cac bién chig 1dm sang ctia bénh déi thao duong typ I va typ II, tinh trang
bénh ly va bénh phat sinh tr thoai héa m& va xo man tinh ctia co quan do sy tich tu lipit
bét budc va cu thé 1a triglyxerit va tiép theo 1a sw hoat hoa céc con dudng tién xo hoa,
bénh béo phi va hdi chimg chuyén hoa (c4c tinh trang bénh 1y két hop cua réi loan lipit
méu, bénh d4i thdo duong va chi s6 khdi co thé cao bét thuong), bénh nhdi mau co tim
cép, dot quy cép, ching huyét khdi xay ra duéi dang diém cudi cta bénh xo vita dong
mach tac ngh&n man tinh, cac bénh nhiém kéo dai bai vi khuan nodi bao hoic trung ky
sinh, roi loan tang sinh khong 4c tinh, r6i loan tang sinh ac tinh, bénh ung thu biéu md
tuyén dai trang va bénh ung thu bidu md té bao gan cu thé, bénh gan nhiém m& va céc
hoi ching lién quan, suy gan hodc rdi loan chirc ning gan do cac bénh gan man tinh
hodc cit bo gan bang phiu thuat, sy nhiém virut viém gan B, sy nhiém virut viém gan
C va/hoidc céac tac dung r mat hodc xo hoa lién quan dén bénh xo gan do ruou hoic lién

quan dén cac dang viém gan do virut.

Céc duoc phdm dugc dé cap trong ban md ta nay c6 thé duoc bao ché bang cac
quy trinh thong thudong, bao gbm viée két hop hop chét theo sang ché va chit mang

duoc dung.

FXR duoc coi 1a cam bién axit mat trong nhan. Két qua 1a, n6 diéu bién ca hai,
két qua téng hop axit mat trong gan va téi sinh ching trong rudt (bang cach diéu hoa
c4c protein lién két véi axit mat). Song vugt ra khoi sinh ly hoc vé axit mat, FXR dudng
nhu tham gia vao viée diéu hoa nhidu qué trinh sinh 1y khac nhau lién quan dén can
bénh hoc va dé diéu tri céc bénh da dang nhw s6i mat, cac rdi loan chuyén héa nhu bénh
dai thao duong typ I, r6i loan lipit mau hodc bénh béo phi, cadc bénh viém man tinh nhu

bénh viém rudt hodc cac dang r mat trong gan man tinh va nhiéu bénh khéc.
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FXR diéu hdoa mé hinh phirc tap clia cac gen dap ung trong gan va trong duong
da day-rudt. Céc san pham gen nay tac dong dén nhiéu qua trinh sinh ly. Trong qua trinh
phéan tich chirc ndng cua FXR, mang didu hoa thtr nhit duoc phan tich 1a sy diéu hoa
qua trinh tdng hop axit mat. Trong khi LXR cam tng enzym chinh ctia phan (ng chuyén
hoéa cholesterol thanh axit mat, Cyp7A1l, thong qua viéc cam Ung thu thé nhan diéu hoa
LRH-1, FXR trc ché viéc cam ung Cyp7A1 thong qua viée ting diéu hoa ARN thong
tin m& hoa SHP, mot thu thé nhan khéc te ché troi LRH-1. Do FXR lién két véi cac san
phdm cubi clia cac con dudng ndy, cac axit mat chii yéu nhu axit cholic (CA) hogc
CDCA, day ¢6 thé duoc coi 1a mét vi du vé trc ché phan hdi ddi véi mée bicu hién gen.
Song song v6i viée uc ché téng hop axit mat qua SHP, FXR cam tng nhiéu chit van
chuyén goi 12 ABC (chi cat-xet (cassette) lién két v6i ATP) c6 chirc ning bai tiét cac
axit mat doc tur bao tuong té bao gan vao cac tiéu quan, cac nhanh 6ng mat nhd noi tao
ra mét. Chirc nang bao vé gan nay cua FXR trude hét trd nén ro rang véi viéc phan tich
chudt nhit thidu (bit hoat gen) FXR. Trong d6 sy biéu hién dudi mtc hodc qua mirc
mot s6 chét van chuyén ABC trong gan dugc thé hién. Phan tich chi tiét hon chi ra réng
bom tiét mubi mat cht yéu BSEP hoic ABCB11 (cling nhu enzym chinh lam trung gian
cho viéc chuyén lipit tir lipoprotein thanh phospholipit, PLTP, va hai chét van chuyén
mang tiéu quan chinh ddi v6i cc phospholipit, MRP-2 (ABCC4) va MDR-3 (ABCB4),

a cac dich truc tiép cho viée hoat hoa phién ma boi FXR c6 dinh huéng bdi phdi tir.

Thuc t& FXR dudng nhu 1a cdm bién chuyén héa chinh va yéu t6 diéu hoa doi
v6i viée tdng hop, bai tiét va tai tudn hoan céc axit mat goi y viée st dung céac phéi tir
FXR dé cam Gmg dong mat va thay d6i thanh phan axit mat thanh thanh phan ua nuéc
hon. Véi viée phét trién phéi tir FXR téng hop dau tién GW4064 dusi dang hop chat
cong cu va phdi tir axit mat nhan tao ban tbng hop 6-alpha-etyl-CDCA, céc tac dung
siéu kich thich FXR boi c4c chét chti van hiéu nghiém c6 thé dugc phan tich. Da ching
minh dwoc ring ca hai phdi t nay déu cam tng dong mat trong cac dong vat dugc gin
dng mat. Hon nita, ngodi téc dung loi mat, tic dung bao vé gan cling dugc ching minh.
Tac dung bao vé gan nay dugc thu hep hon dén tac dung chéng xo hoa c6 duge tir viée
{tc ché cac enzym Tissue Inhibitors of Matrix-Metalloproteinase, TIMP-1 va 2, viéc
cam tmg lang dong colagen bang cach phan giai Matrix-Metalloproteinase 2 trong cac
t€ bao gan hinh sao va tiép theo 1a viéc khit ARN thong tin ctia alpha-colagen va ARN

thong tin cua yéu t6 sinh truéng chuyén héa beta (TGF-beta) déu 1 hai yéu td tién xo
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héa bdi cac chat chi van FXR. Hon thé nira, hoat tinh chéng r mat dugc chirng minh
trong cac mo hinh dong vt gén 6ng mat ciing nhu trong cdc md hinh dong vt vé ching

1 mat dugc cdm ung boi estrogen.

Céc nghién ctru di truyén chiing minh rang trong cic dang & mat do di truyén
(Progressive Familiar Intrahepatic Cholestasis = PFIC, cic typ I —IV), sy khu trt trong
nhan ctia chinh FXR giam do dot bién trong gen FIC1 (trong PFIC typ I, con goi 1a bénh
Byler) (F. Chen et al., Gastroenterology 2004, 126, 756; L. Alvarez et al., Hum. Mol.
Genet. 2004, 13, 2451) hodc murc gen dich FXR ma héa bom bai tiét phospholipit MDR-
3 giam (trong PFIC typ III). No6i chung, ngay cang c6 nhiéu bang chimg cho thiy cic
hop chét lién két véi FXR s& c6 lgi ich 1am sang can ban trong ché do diéu tri tinh trang
{r mat man tinh nhu xo gan mat tién phat (PBC) hodc viém duong mét xo cing ti€n phat

(PSC).

Téc dong sau sic ctia viéc hoat hoa FXR dén su chuyén hoa va bai tiét axit mat
khong chi lién quan dén cac hoi chimg t mat ma thdm chi lién quan truc tiép dén lieu
phap chéng tao so6i mat. S6i mat tao thanh do d¢ tan thép ctia cholesterol 13 chat duoc
bom chu dong ra khoi té bao gan vao lumen cua cic tiéu quan. Ty 1& phén tram tuong
dbi vé ham lugng cia ba thanh phén chinh, axit mit, phospholipit va cholesterol tu do
xac dinh su tao thanh cic mixen hdn hop va, do do, do tan biéu kién cua cholesterol tu
do trong mat. Tinh da hinh cua FXR xac lap cac locut tinh trang dinh lugng nhu 1a mot
yéu t6 gop phan gay ra bénh séi mat. Biang cach str dung hop chét cong cu FXR tong
hop GW4064, ¢6 thé chitng minh ring viéc hoat héa FXR dan dén cai thién chi s6 bdo
hoa cholesterol (Cholesterol Saturation Index: CSI) va truc tiép loai bd su hinh thanh
s6i mat & chudt nhét dé bi s6i mat C57L trong khi viéc diéu tri béng thubc ¢ chudt nhat
thiéu FXR khong cho tac dung ddi véi su hinh thanh soi mét.

Céc két qua nay xac dinh FXR la dich t6t dé phat trién cac chét chii van phan
tir nhd ma c6 thé dugc sir dung dé ngin nglra sy hinh thanh s6i mat hodc ngén ngira sy
t4i hinh thanh soi mat sau khi loai b bing phiu thuat hodc thu thudt nghién séi bang
song xung kich.

Do d6, theo mot phuong &n cua sang ché, hop chét c6 cong thirc (I) va dugc

pham chtra hop chét néi trén duoc st dung dé phong ngira va/hodc diéu tri cac roi loan
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viém tic ngh&n hodc man tinh phat sinh do thanh phan mat khong chinh xdc nhu bénh

s61 mat con dugc biét 1a sdi mat cholesterol.

Ngoai cac tac dung bao vé gan va lgi méat cling nhu chéng xo héa manh ma
FXR thé hién khi sy hoat héa trong gan duge kich thich bai phén ti nhé, FXR dudng
nhu dong vai tro bao vé rudt khoi sy chuyén héa thanh ung thu va sy phat trién cla
polyp va su chuyén tiép ctia chiing thanh bénh ung thu bidu mo tuyén trong rudt. Gidng
nhu truong hop trong rudt, sw khong c6 mat cia FXR dan dén taing nhanh qu4 trinh hinh
thanh bénh ung thu biéu mé té bao gan (HCC), dang ung thu gan phd bién nhat. Trong
khi FXR chttc ndng ngén ngtra sy hinh thanh bénh ung thu biéu mo tuyén dai trang va
bénh ung thu biéu md té bao gan, viéc hoat h6a FXR cadm Gng su tai sinh gan sau khi

cit bo gan.

Céc tac dung bao vé gan, chong ung thu va tai sinh gan két hop lién quan dén
viéc hoat hoa FXR c¢6 thé dugc khai thac vé mat didu tri dé st dung céc chit cht van
FXR trong diéu tri mot s6 bénh vé gan. Theo mot phwong én, hop chét theo sang ché
va dugc pham chira cac hop chit néi trén duoc stir dung dé didu tri cdc bénh vé gan nhu
HCC, kich thich su tai sinh gan va cai thién céac tdc dung phu lién quan dén viéc cit bo
phén 16n gan, bénh xo gan khong lién quan dén cin bénh hoc va ngan ngira hodc diéu

tri chtng thiéu méu cuc bo gan trong giai doan ghép gan hodc phiu thuat phén 16n gan.

Do viéc phat hién ra chit chii van FXR tong hop dau tién va viéc dung né cho
cac loai gam nham, rd rang rang FXR 14 chét didu hoa chinh dbi véi céc triglyxerit trong
huyét thanh. Bang chtng thu thap trong sau ndm qua da cong b ring viéc hoat hoa
FXR béi céc chat chu van tdng hop dan dén lam giam déang ké céac triglyxerit trong
huyét thanh, chu yéu & dang VLDL dugc khir, song cling lam giam tong luong
cholesterol trong huyét thanh.

Song sy giam cdc triglyxerit trong huyét thanh khong phéi 1a tac dung duy nhét.
Viéc diéu tri cho cac chudt nhét db/db hodc ob/ob béng chit chu van FXR téng hop
GW4064 din dén lam giam déng ké va két hop dbi véi céc triglyxerit trong huyét thanh,
téng lugng cholesterol, cac axit béo tu do, cac thé keton nhu 3-OH Butyrat. Hon nita,
viéc hoat hoa FXR gin v6i con dudng truyén tin hidu insulin ndi bao trong céc té bao
gan, dan dén giam san xuét glucoza tir qua trinh hinh thanh glucoza clia gan song dong

thoi gia tang glycogen clia gan. DY nhay véi insulin cling nhu sy dung nap glucoza duoc
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the dong tich cuc béi viée didu tri bing FXR. Gan ddy, tic dung lam gidm thé trong
cling dugc quan sat thdy & chudt nhit duge cip qué nhiéu thire an c¢6 ham lugng lipit
cao. Tac dung lam gidm thé trong nay c6 thé 1a do su cam tmg FXR béi FGF-19, mot
yéu t6 sinh truéng nguyén bao sgi dugce biét 1a dAn dén lam giam thé trong va kiéu hinh

van dong. Tac dung cua chat chi van FXR dén su giam thé trong da duge chimg minh.

N6i chung, cac tac dung dugc ly nay cua cac chét chi vn FXR c6 thé duoc
khai thac theo cic cach diéu tri khac nhau: céc hop chét lién két véi FXR dugc tin 1a
céc Gmg vién tot dé diéu tri bénh dai thao duong typ II do ¢ cic tac dung nhay véi

insulin, tao glycogen, va gidm lipit.

Theo mot phwong 4n, hogp chat theo sdng ché va dugc phidm chira cic hop chét
néi trén duge st dung dé phong ngira va/hodc diéu tri bénh dai thao duong typ I ma c6
thé khic phuc dugc biang cach ting diéu hoa qua trung gian FXR dbi v6i do nhay voi
insulin toan than va qua trinh truyén tin hiéu insulin ndi bao trong gan, gia tang tai hép
thu va chuyén hoa glucoza ngoai vi, gia tdng dy trir glycogen trong gan, lam gidm bai

tiét glucoza vao huyét thanh tir qué trinh hinh thanh glucoza cta gan.

Theo phuong an khéc, cac hop chét néi trén va dugc pham duoc st dung dé
phong nglra va/hodc diéu tri chimg & mat trong gan man tinh, nhu PBC, PSC, ching
mat di truyén tién trién (PFIC), bénh xo gan do rugu va chirng & mat lién quan, va mot

sO dang cla tinh trang & mit ngoai gan, hodc xo hda gan.

Séang ché cling d& cap dén hop chat c6 cong thire (I) hodc dugc pham chira hop
chét néi trén dé phong ngira va/hoic diéu tri cac tinh trang bénh ly da day-rudt voi su
giam tai hap thu chit béo ctia thirc 4n va vitamin cta thirc 4n tan trong chét béo ma c6

thé khic phuc duoc bang cach gia ting cc murc axit mat va phospholipit trong rudt.

Theo phuong éan khac, hop chét hodc dugc phidm néi trén duoc st dung dé ngan
ngura va’hodc diéu tri bénh dugc chon tir nhém bao gém céc r6i loan lipit va lipoprotein
nhu chtng ting cholesterol trong méu, ching tang triglyxerit trong méu, va bénh xo
vita ddng mach duédi dang tinh trang bénh ly c6 bidu hién 1am sang ma co thé dugc cai
thién bang tac dung co loi cia FXR dén su giam téng lugng cholesterol trong huyét
twong, su giam céc triglyxerit trong huyét thanh, su gia ting chuyén hoa cholesterol gan
thanh axit mat va sy gia tdng thanh thai va chuyén héa VLDL va céc lipoprotein khic

trong gan.
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Theo mot phuong an khéc, hop chét va duoc phidm néi trén duge st dung aé
phong ngtra va/hodc diéu tri cac bénh trong d6 cac tac dung lam giam lipit, chéng @ mat
va chdng xo hoa két hop clia cac thudc huéng dich FXR ¢c6 thé duoc khai thac dé diéu
tri bénh gan nhiém m& va cc hoi ching lién quan nhu bénh viém gan nhiém m& khong
do ruou (NASH), hodc dé diéu trj cac tac dung & mat hodc xo hoa lién quan dén bénh

x0 gan do rugu, hodc lién quan dén cic dang viém gan do virut.

Lién quan dén tac dung lam giam lipit trong mau, cling da chimg minh dugc
réng su mét FXR chtric ning dan dén gia ting bénh x0 vita dong mach & chudt thiéu
ApoE. Do do, cac chét chi van FXR ¢6 thé ¢6 ung dung 1am sang dudi dang cac thude
chbng xo vita ddng mach va bao vé tim. Viéc giam diéu hoa Endothelin-1 trong té bao

co tron ctia mach c6 thé ciing gop phéan vao cac tac dung diéu tri ¢o 191 nay.

Séng ché ciing dé cap dén hop chét c6 cong thie (1) hodc dugce phim bao gdm
hop chét néi trén dé ngan ngira va didu tri sau chan thuong rdi loan tim mach, nhu bénh
nhdi méu co tim clp, dot quy cép, hodc chimng huyét khéi xay ra dudi dang diém cudi

cla bénh xo vita ddng mach tac ngh&n man tinh.

Ngoai viéc kiém so4t sy hinh thanh polyp rudt va dai trang, FXR duong nhu
duoc biéu hién trong mo va cac dong té bao ung thu vii ma khong biéu hién trong mo
vi khde manh va dudng nhu tuong tac v6i thu thé estrogen (ER) trong céc té bao ung

thu v duong tinh véi ER.

Diéu nay ciing c6 thé cho phép coi FXR la dich tiém tang dé didu tri cac bénh
ting sinh, ddc biét 1a cac dang ung thu di cén biéu hién dang d4p Gmg v6i phan tir nho

cua FXR.

Theo phuong an khéc, cac hop chét va dugc phdm néi trén dugce st dung dé
phong ngtra va/hodac diéu tri r6i loan tang sinh 4c tinh nhu cac dang ung thu khc nhau,
cu thé 1a cac dang x4c dinh cua bénh ung thu v{, bénh ung thu gan hoac bénh ung thu

dai trang trong do6 viéc can thiép bang phdi tir FXR sé& c6 tac dung c6 1oi.

Cudi cing, FXR dudng nhu cling lién quan dén viée kiém so4t hé thong phong
thu khéng khuén trong rudt mac du co ché chinh x4c chua dugc dé xuét. Tuy nhién, tu
s6 lidu da cong bé nay, 6 thé két luan rang viéc diéu tri bing cac chat chi van FXR ¢6
thé c6 tac dung co lgi trong diéu tri bénh viém rudt (Inflammatory Bowel Disorder:

IBD), cu thé 1a cac dang trong do phén trén cua ruot (h6i trang) bi anh hudng (vi du,
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bénh Crohn & hdi trang) do day duong nhu 12 vi tri tac dong kiém soat cia FXR ddi véi
su sinh trudng cia vi khuan. Trong IBD, su mét do nhay cta dap ing mién dich thich
g bi suy giam theo cich nao d6 trong hé mién dich rudt. Tiép theo, su sinh truéng
qua mirc ciia vi khuan 1a nguyén nhan din dén viéc thiét 1ap dap ung viém man tinh. Do
do, viéc tc ché su sinh trudng cia vi khuin béng cac co ché do FXR tao ra c6 thé 1a co

ché chinh d€ ngadn ngra cac con viém cép tinh.

Do d6, séang ché ciing dé cap dén hop chit ¢6 cong thire (I) hodc dugc phim
chtra hop chét nay dé ngan ngira va/hoic didu tri bénh lién quan dén bénh viém rudt,
nhu bénh Crohn hoédc bénh viém loét dai trang. Su phuc hdi chtrc nang mang nhéy rudt
qua trung gian FXR va giam tai lugng vi khuan khong hoi sinh duoc tin 14 hiru ich dé
lam gidm su tiép xuc cua khang nguyén vi khuan v&i hé mién dich rudt va do do co thé
lam gidm cdc dap ung viém.

Sang ché ciing d& cap dén hop chit hodc dugc phdm dé phong ngira va/hodic
diéu tri bénh béo phi v cac rdi loan lién quan nhu hoi chirng chuyén hoa (céc tinh trang
bénh 1y két hop cta rdi loan lipit méau, bénh dai thao dudng va chi sb khéi co thé cao
bét thuong) ma c6 thé duoc khic phuc bang cach lam giam cac triglyxerit trong huyét
thanh qua trung gian FXR, glucoza mau va d§ nhay véi insulin gia ting va su giam can

qua trung gian FXR.

Theo phuong an khac, hop chat hodc duge pham theo sang ché 14 hitu ich trong
ngan ngira va/hodc diéu tri cac bién chung 1am sang ctia bénh dai thao duong typ I va
typ IL. Céc vi du vé cac bién chung nhu vy bao gdm bénh than do dai thao dudng, bénh
vong mac do dai thdo duong, bénh than kinh do dai thao dudng, hoic bénh tac dong
mach ngoai vi (PAOD). Cac bién chiing 14m sang khac ctia bénh déi thdo dudng cling

nam trong pham vi cua sang ché.

Hon thé nita, cac tinh trang bénh 1y va cac bénh phét sinh tir thodi hda m& va
xo man tinh cta co quan do sy tich tu lipit bt budc va cu thé 12 triglyxerit va tiép theo
la sy hoat hoa cac con duong tién xo hoa cling ¢o thé dugc ngan nglra va/hodc dugc
didu tri bang cach ding hop chét hodc dugc pham theo séng ché. Cac tinh trang bénh 1y
va cac bénh nhu vay bao gém NASH va tinh trang & mat man tinh trong gan, bénh xo
ctng tiéu cau than va bénh than do ddi thio duong trong than, bénh thoai hoa diém vang

va bénh vdng mac do dai thdo duong trong mét va cac bénh thoai héa than kinh, nhu
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bénh Alzheimer trong ndo, hodc bénh than kinh do d4i thdo duong trong hé than kinh

ngoai bién.
Liéu luong

Liéu lugng hitu hidu ctia hoat chét dugc sir dung c6 thé thay d6i phu thudc vao
hop chét cu thé duge st dung, duong dung, tinh trang bénh ly dugc diéu tri va muc do
nghiém trong ctia tinh trang bénh ly dugc didu tri. Lidu lugng nay co thé duge ngudi c6

hiéu biét trung binh trong linh vic nay xac dinh dé dang.

Khi diéu tri hodc ngin ngira c4c tinh trang bénh 1y qua trung gian FXR ma hop
chét theo sang ché duoc chi dinh, cac két qua phi hop thuong thu dugc khi hop chat
theo sang ché duoc ding & lidu hing ngay tir khoang 0,1 miligam dén khoang 100
miligam/kilogam thé trong dong vat. Theo mot s6 phuong 4n, hop chét theo sang ché
duge dung dudi dang don lidu hang ngay hoic cac lidu chia nho hai dén séu lan/ngay,
hodc & dang gidi phong 6n dinh. Déi v6i hiu hét dong vat c6 va 16n, téng liéu hing
ngay la tir khoang 1 miligam dén khoang 1000 miligam, hogc tir khodng 1 miligam dén
khoang 50 miligam. Trong trudong hop nguoi truéng thanh co thé trong 70 kg, téng liu
hing ngay thuong 1a tir khoang 7 miligam dén khoang 350 miligam. Ché d¢ liéu nay c6
thé duoc didu chinh dé tao ra dap ting diéu tri tdi wu. Theo mdt s6 phuong én, tong lidu
hing ngay la tir khoang 1 miligam dén khoang 900 miligam, khoang 10 miligam dén
khoang 800 miligam, khoang 20 miligam dén khoang 700 miligam, khoang 30 miligam
dén khoang 600 miligam, khoang 40 miligam dén khoang 550 miligam, hodc khoang
50 miligam dén khoang 400 miligam.

Hop chit theo sang ché hogc dugc phdm chira né cé thé dugce ding mot lan, hai
14n, ba 1an, hoic bdn lan hing ngay, bang cach st dung duong thich hop bét ky duoc
mo ta & trén. Tuong tyu, viéc dung hodc diéu tri bang hop chit c6 thé lién tyc trong nhiéu
ngay; vi du, diéu tri chung c6 thé lién tuc trong it nhét 7 ngay, 14 ngay, hodc 28 ngay,
@61 v6i mbi chu ky diéu tri. Cac chu ky didu tri da dugc biét rd trong hoa tri ung thu, va
thuomg dugce xen k& cac khoang nghi tr 1 dén 28 ngay, thuong 1a khoang 7 ngay hodc
khoang 14 ngay, gitta cac chu ky. Chu ky diéu tri, theo cac phuong an khac, cling co

thé lién tuc.

Theo phuong an cu thé, cac phwong phép dugce d@ xuét trong ban mo ta nay bao

gbdm budce cho dbi trong dung liéu hing ngay ban du khoang 1 dén 800 mg hop chat
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dugc mod ta trong ban md ta nay va gia tang lidu theo céc khoang ting cho dén khi dat
duogc hiéu qua 1am sang. Céac khoang tang khoang 5, 10, 25, 50, hodc 100 mg c6 thé
duoc st dung dé gia tang liéu. Liéu luong c6 thé duoc gia ting hang ngay, cich nhat,

hai 1an moi tudn, hoic mot 1an moi tuan.
Liéu phap két hop

Theo mot sé phuong 4n, hop chét duoc boc 10 trong ban mo ta nay dugce dung
két hop v6i mot hodc nhiéu thude didu tri bd sung dé didu tri hodc ngén ngira bénh hodc
tinh trang bénh 1y duoc bdc 1§ trong ban mo ta nay. Theo mot ) phuong 4n, mot hodc
nhidu thudc diéu tri bd sung la chit tc ché a(n) ACE, chit tc ché Axetyl CoA
carboxylaza, chét chu vén thu thé Adenosin A3, chét chil van thy thé Adiponectin, chét
trc ché protein kinaza AKT, protein kinaza dugc hoat héa béi AMP (AMPK), chét chu
van thu thé Amylin, chit d6i khang thu thé Angiotensin IT AT-1, chét trc ché Autotaxin,
lipit ¢6 hoat tinh sinh hoc, chét chu van Canxitonin, chét (rc ché Caspaza, chéit kich thich
Caspaza-3, chit Gc ché Cathepsin, chét trc ché Caveolin 1, chat dbi khang chemokin
CCR2, chit déi khang chemokin CCR3, chat déi khang chemokin CCRS, chat kich
thich kénh clorua, chét tc ché CNR1, chét trc ché Cyclin D1, chét e ché Cytochrome
P450 7A1, chét trc ché DGAT1/2, chét e ché Dipeptidyl peptidaza IV, chit diéu bién
Endosialin, chat Gc ché phéi ttr Eotaxin, chat diéu bién protein nén ngoai bao, chat chu
van thu thé Farnesoid X, chét rc ché axit béo synthaza, chét chu véan thu thé FGF1, phéi
i yéu 8 sinh truéng nguyén bao soi (FGF-15, FGF-19, FGF-21), chat {rc ché Galectin-
3, chét chu van thu thé Glucagon, chit cha van peptit kiéu Glucagon-1, chét chu van
thu thé axit mat lién hop véi protein-G 1, chét didu bién Hedgehog (Hh), chét rc ché
NS3 proteaza cua virut viém gan C, chét didu bién yéu t6 nhan té bao gan-4 alpha
(HNF4A), chit diéu bién yéu 6 sinh truong té bao gan, chit Gc ché HMG CoA
reductaza, chat chu van IL-10, chét dbi khang IL-17, chét ac ché déng van chuyén natri
axit mat hoi trang, chét nhay v6i insulin, chét diéu bién integrin, chét tc ché lién hop
thu thé intereukin-1 - kinaza 4 (IRAK4), chét e ché tyrosin kinaza Jak2, chét kich thich
Klotho beta, chat Grc ché 5-Lipoxygenaza, chit e ché Lipoprotein lipaza, thy thé Liver
X, chét kich thich gen LPL, chét déi khang thu thé Lysophosphatidat-1, chét trc ché chat
tuong ddng Lysyl oxidaza 2, chét trc ché Matrix metalloproteinaza (MMP), chét trc ché
protein kinaza MEKK-5, chét e ché ddng amin oxidaza mang (VAP-1), chét rc ché
Methionin aminopeptidaza-2, chét didu bién protein lién két v6i Metyl CpG 2, chit trc
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ché MicroRNA-21(miR-21), chét khir cip ty thé, chét kich thich protein nén myelin,
chét trc ché protein mién NACHT LRR PYD 3 (NLRP3), chit tc ché deaxetylaza phu
thudc NAD sirtuin, chat Gc ché NADPH oxidaza (NOX), chat cht van thu thé axit
nicotinic 1, chét kich thich thu thé purin P2Y13, chét trc ché PDE 3, chit tc ché PDE
4, cht e ché PDE 5, chét diéu bién thu th8 PDGF beta, chét tc ché Phospholipaza C,
chét chi van PPAR alpha, chét chii vn PPAR delta, chét chii van PPAR gama, chét
didu bién PPAR gama, chét dbi khang thu thé dugc hoat hoa bdi Proteaza 2, chét dicu
bién Protein kinaza, chét @rc ché protein kinaza lién hop véi Rho, chét e ché van chuyén
Natri glucoza-2, chét tc ché yéu td phién md SREBP, chét tec ché STAT-1, chét (rc ché
Stearoyl CoA desaturaza-1, chét kich thich chit Gc ché truyén tin hiéu cytokin-1, chét
kich thich chét tc ché truyén tin hiéu cytokin-3, yéu td sinh trudong chuyén hoa p (TGF-
B), Kinaza dugc hoat hoa béi yéu td sinh truong chuyén héa B 1 (TAK1), chat chu van
thy th8 hooc mén tuyén giap beta, chat déi khang TLR-4, chét e ché Transglutaminaza,
chét didu bién thy thé Tyrosin kinaza, chat diéu bién GPCR, chit diéu bién thu thé hodc
mdn nhan, chit didu bién WNT, hoic chat diéu bién YAP/TAZ.

Céc vi du khong gi6i han vé mét hoic nhiéu thudc diéu tri bd sung bao géln:
Céc chét e ché ACE, nhu enalapril;

Céc chit trc ché Axetyl CoA carboxylaza (ACC), nhu DRM-01, gemcaben, PF-
05175157, va QLT-091382;

Cac chit chu van thu thé Adenosin, nhu CF-102, CF-101, CF-502, va
CGS21680;

Céc chét cha van thu thé Adiponectin, nhu ADP-355;

Céc chét chu van thu thé Amylin/canxitonin, nhu KBP-042;

Céc chét kich thich protein kinaza dugc hoat hoa béi AMP, nhu O-304;
Céc chat dbi khéng thu thé Angiotensin II AT-1, nhu irbesartan;

Céc chét (rc ché Autotaxin, nhu PAT-505, PAT-048, GLPG-1690, X-165, PF-
8380, va AM-063;

Céc lipit ¢6 hoat tinh sinh hoc, nhu DS-102;
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Céc chét trc ché kiéu thu thé cannabinoit 1 (CNR1), nhu namacizumab va GWP-
42004;

Céc chét trc ché caspaza, nhu emricasan;

Céc chat e ché Pan cathepsin B, nhu VBY-376;

Céac chét (e ché Pan cathepsin, nhu VBY-825;

Céc chat ddi khang chemokin CCR2/CCRS, nhu cenicriviroc;
Céc chit dbi khang chemokin CCR2, nhu propagermanium;
Céac chét dbi khang chemokin CCR3, nhu bertilimumab;

Céac chét kich thich kénh clorua, nhu cobiproston;

Céc chét trc ché Diglyxerit axyltransferaza 2 (DGAT2), nhu IONIS-DGAT2Rx;
Céc chit e ché Dipeptidyl peptidaza IV, nhu linagliptin;

Céc chat te ché phéi t& Eotaxin, nhu bertilimumab;

Céc chét didu bién protein nén ngoai bao, nhu CNX-024;

Céc chét chi van thu thé Farnesoid X (FXR), nhu AGN-242266, AKN-083,
EDP-305, GNF-5120, LIN-452, LMB-763, axit obeticholic, Px-102, Px-103, M790,
M780, M450, M480, PX20606, EYP-001, va INT-2228;

Céc chét cha van thu thé Farnesoid X (FXR)/ thu thé axit mat lién hop véi
protein-G 1(TGRS), nhu INT-767,

Cé4c chét e ché axit béo synthaza, nhu TVB-2640;

Céac chét tc ché Yéu t6 sinh truéng nguyén bao soi 19 (thFGF19)/cytochrome
P450 (CYP)7A1, nhu NGM-282;

Phéi tir Yéu t6 sinh trudng nguyén bao s¢i 21(FGF-21), nhu BMS-986171,
BMS-986036;

Céc chét chi van Yéu té sinh truéng nguyén bao soi 21(FGF-21)/peptit kicu
glucagon 1 (GLP-1), nhu YH-25723;

Céc chat e ché Galectin-3, nhu GR-MD-02;
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Céac chét chu van peptit kiéu glucagon 1(GLP1R), nhu AC-3174, liraglutit,

semaglutit;

Céac chit chi van thu thé axit mat lién hop véi protein-G 1(TGRS), nhu RDX-
009, INT-777,

CAc chét trc ché protein soc nhiét 47 (HSP47), nhu ND-L02-s0201;

Céc chat trc ché HMG CoA reductaza, nhu atorvastatin, fluvastatin, pitavastatin,

pravastatin, rosuvastatin, va simvastatin;
Céc chat cha van IL-10, nhu peg-ilodecakin;

Céac chat tc ché déng van chuyén natri axit mat hoi trang, nhu A-4250, volixibat

kali etanolat hydrat (SHP-262), va GSK2330672;

Cac chét nhay v6i insulin, nhu, KBP-042, MSDC-0602K, Px-102, RG-125
(AZD4076), va VVP-100X;

Chét chu van beta Klotho (KLB)- FGF1c¢, nhu NGM-313;
Céac chét e ché 5-Lipoxygenaza, nhu tipelukast (MN-001);
Céc chét e ché Lipoprotein lipaza, nhu CAT-2003;

Céc chét kich thich gen LPL, nhu alipogen tiparvovec;

Cac chit didu bién thu thé Liver X (LXR), nhu PX-L603, PX-L493, BMS-
852927, T-0901317, GW-3965, va SR-9238;

Céc chét dbi khang thu thé Lysophosphatidat-1, nhu BMT-053011, UD-009. AR-
479, ITMN-10534, BMS-986020, va KI-16198;

Céc chét (rc ché chét twong ddng Lysyl oxidaza 2, nhu simtuzumab;

Cac chét e ché Semicarbazide-Sensitive Amine Oxidase/Vascular Adhesion

Protein-1 (SSAO/VAP-1), nhu PXS-4728A,;
Céc chét rc ché methionin aminopeptidaza-2, nhu ZGN-839;
Céc chét tc ché protein lién két voi metyl CpG 2, nhu mercaptamin;
Céc chat khir capty thé, nhu 2,4-dinitrophenol,

Céc chét kich thich protein nén myelin, nhu olesoxim;
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Céc chét e ché NADPH oxidaza 1/4, nhu GKT-831;
Céc chét chi van thu thé axit nicotinic 1, nhu ARI-3037MO;

Céc chit tc ché protein mién NACHT LRR PYD 3 (NLRP3), nhu KDDF-
201406-03, va NBC-6;

Céc chét didu bién thy thé nhan, nhu DUR-928;

Céc chét kich thich thu thé purin P2Y13, nhu CER-209;

Céc chét trc ché PDE 3/4, nhu tipelukast (MN-001);

Céc chit tc ché PDE 5, nhu sildenafil;

Céc chét diéu bién thu thé PDGF beta, nhw BOT-191, BOT-509;

CAc chit chii van PPAR, nhu elafibranor (GFT-505), MBX-8025, chit dong phan
quang hoc R pioglitazon dugc doteri hoa, pioglitazone, DRX-065, saroglitazar, va IVA-
337;

Céc chét d6i khang thu thé dugc hoat héa bdi proteaza 2, nhu PZ-235;
Céac chét diéu bién protein kinaza, nhu CNX-014;
Céc chat Ge ché protein kinaza lién hop véi Rho (ROCK), nhu KD-025;

Cac chét wc ché van chuyén Natri glucoza 2 (SGLT2), nhu ipragliflozin,

remogliflozin etabonat, ertugliflozin, dapagliflozin, va sotagliflozin;
Céc chat e ché yéu té phién ma SREBP, nhu CAT-2003 va MDV-4463;
Céc chét Grc ché Stearoyl CoA desaturaza-1, nhu aramchol;

Céc chét chu van thu thé hooc mén tuyén giap beta, nhu MGL-3196, MGL-3745,
VK-2809;

Céc chit ddi khang TLR-4, nhu JKB-121;

Céc chét diéu bién thu thé Tyrosin kinaza, nhu CNX-025;
Céc chat diéu bién GPCR, nhu CNX-023; va

Cé4c chat didu bién thu thé hooc mén nhan, nhu Px-102.

Theo cac phuong an cu thé xac dinh, mdt hodc nhiéu thudc di€u tri bd sung

dugc chon tir A-4250, AC-3174, axit axetylsalixylic, AK-20, alipogen tiparvovec,
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aramchol, ARI-3037MO, ASP-8232, bertilimumab, Betain khan, BI-1467335, BMS-
986036, BMS-986171, BMT-053011, BOT-191, BTT-1023, CAT-2003, cenicriviroc,
CER-209, CF-102, CGS21680, CNX-014, CNX-023, CNX-024, CNX-025,
cobiproston, colesevelam, dapagliflozin, chét ddng phan quang hoc R pioglitazon dugc
doteri hoa, 2,4-dinitrophenol, DRX-065, DS-102, DUR-928, EDP-305, elafibranor
(GFT-505), emricasan, enalapril, ertugliflozin, evogliptin, F-351, GKT-831, GNF-
5120, GR-MD-02, hydroclothiazit, este etyl icosapent, IMM-124-E, INT-767, IONIS-
DGAT2Rx, ipragliflozin, Irbesarta, propagermanium, IVA-337, JKB- 121, KB-GE-001,
KBP-042, KD-025, M790, M780, M450, metformin, sildenafil, LC-280126, linagliptin,
liraglutit, LIN-452, LMB-763, MBX-8025, MDV-4463, mercaptamin, MGL-3196,
MGL-3745, MSDC-0602K, namacizumab, NC-101, ND-L02-s0201, NGM-282,
NGM-313, NGM-386, NGM-395, axit norursodeoxycholic, O-304, axit obeticholic,
25HC3S, olesoxim, PAT-505, PAT-048, peg-ilodecakin, pioglitazon, pirfenidon, PRI-
724, PX20606, Px-102, PX-L603, PX-L493, PXS-4728A, PZ-235, RDX-009,
remogliflozin etabonat, RG-125 (AZD4076), saroglitazar, semaglutit, simtuzumab,
solitromyxin, sotagliflozin, c4c statin (atorvastatin, fluvastatin, pitavastatin, pravastatin,
rosuvastatin, simvastatin), TCM-606F, TEV-45478, tipelukast (MN-001), TLY-012,
TRX-318, TVB-2640, UD-009, axit ursodeoxycholic, VBY-376, VBY-825, VK-2809,
vismodegib, volixibat kali etanolat hydrat (SHP-626), VVP-100X, WAV-301, WNT-
974, va ZGN-839.

Vi du thye hién sang ché

Céc vi du sau duge bao gdm dé ching minh cac phuong 4n cu thé ctia sang ché.
Ngudi ¢6 hiéu biét trung binh trong linh vuc nay biét rang cac k¥ thuat duge boc 10
trong cic vi du kém theo dai dién cho céc k¥ thuét hoat dong tdt trong viéc thuc hién
sang ché, va do d6 co thé duoc coi la cAu thanh cac phuong 4an thyc hién cu thé. Tuy
nhién, ngudi c6 hidu biét trung binh trong linh vuc nay, nhd sang ché, ¢6 thé nhan thay
réng nhiéu thay ddi co thé dugc thuc hién theo cac phuong an cu thé duoc boc 10 va van

thu duoc két qua twong tw ma khong vuot ra khéi pham vi cua sang ché.

Hop chét theo séng ché ¢6 thé dugc didu ché theo céc quy trinh cla cac so o
va cac vi du sau, bang cach st dung céc vat liéu thich hop va duoc lay 1am vi du thém

bang cac vi du cu thé sau. Ngoai ra, bang cach st dung cac quy trinh dugc mo6 ta trong
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ban md ta nay, két hop véi cac k§ nang binh thuong trong linh vuc nay, cac hop chét
bd sung theo sang ché duoc yéu ciu bao ho trong ban md ta nay c6 thé d& dang didu ché
dugc. Hop chit duge minh hoa trong cac vi du, tuy nhién, khong dugc coi la loai duy
nhit & xem xét dudi dang sang ché. Cac vi du thuc hién séng ché cling mo ta chi tiét
viéc didu ché hop chit theo sédng ché. Nguoi ¢ hidu biét trung binh trong linh vuc nay
d& dang hiéu rang céac bién dbi da biét dbi véi cac diéu kién va céc quy trinh diéu ché
sau c6 thé dugc st dung dé diéu ché cac hop chit nay. Dé tong hop céc hop chét 1a cac
phuong an dugc mo ta trong sang ché, viéc kidm tra cdu trac cua céc hop chét duoc
tébng hop sé& tao ra ma nhén dang cua mdi nhom thé. Ma nhan dang cta thanh pham
thuong 1am rd ma nhén dang cta cdc nguyén li€u can thiét bang quy trinh kiém tra don
gian, nho cac vi du trong ban mo t4 nay. Cac hop chét theo sang ché thuong duoc tach
ra dudi dang cac mudi duge dung, nhu céc mudi duge mo ta & trén. N6i chung, cac hop
chit duoc md ta trong ban mo ta nay thuong dn dinh va c6 thé tach ra & nhiét do va ap

sudt trong phong.

Céc bazo tu do amin tuong Gmg v4i cac mubi dugc tach c6 thé duge tao ra bang
cach trung hoa bang bazo thich hgp, nhu dung dich nudc natri hydro cacbonat, natri
cacbonat, natri hydroxit va kali hydroxit, va chiét bazo khong chtta amin dugc giai
phong ra trong dung moi hitu co, tiép theo 12 1am bay hoi. Bazo khdng chtra amin, tach
ra theo cach nay, ¢ thé duge chuyén hoéa tiép thanh mudi duge dung khéac bang cich
hoa tan trong dung mdi hitu co, tiép theo 1a b sung axit thich hgp va tiép theo lam bay
hoi, két tia hodc két tinh. Céc axit tu do carboxylic twong Gmg véi cac mudi duge tach
¢6 thé dugce tao ra bing cach trung hoa bang axit thich hop, nhu dung dich nudc axit
clohydric, natri hydro sulfat, natri dihydro phosphat, va chiét axit tu do carboxylic dugc
giai phong ra trong dung moi hitu co, tiép theo 1a lam bay hoi. Axit carboxylic, tich ra
theo cach nay, c¢6 thé duge chuyén hoa tiép thanh mudi duoc dung khéc bang cach hoa
tan trong dung moi hitu co, tiép theo 12 bd sung bazo thich hgp va tiép theo lam bay hoi,

két thia hodc két tinh.

Viéc diéu ché cac hop chét theo séang ché dugc thé hién & dudi. Trir khi c6 quy
dinh khac trong cac so dd, cac bién s& c6 nghia twong ty nhu duge mo ta & trén. Céac vi
du duogc trinh bay ¢ dudi duge du tinh dé minh hoa c4c phuong én cu thé cta sang ché.
Céac nguyén liéu, don thé va chét phan tng thich hgp dugc st dung trong qua trinh tong

hop nhu dugc md ta & dudi 1a c6 béan trén thi truong tu Sigma-Aldrich hodc Acros
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Organics, vi du, hodc c6 thé duoc didu ché theo cach thong thudng bang cic quy trinh
dugc mo ta trong tai liéu chuyén nganh, vi dy, trong "March's Advanced Organic
Chemistry: Reactions, Mechanisms, va Structure", 5% Edition; John Wiley & Sons hodc
T. Eicher, S. Hauptmann "The Chemistry of Heterocycles; Structures, Reactions,
Synthesis va Application”, 2™ edition, Wiley-VCH 2003; Fieser et al. “Fiesers’
Reagents for organic Synthesis” John Wiley & Sons 2000.

So dd tong hop chung

Hop chét c¢6 cong thire (T) trong d6 Y 1A N ¢6 thé duoc téng hop theo so do tong

hop chung sau.
Xz K OH
OH PG—N R2
QO 7
5 +  PG-N e
R Q-OH
F R3
() (B) ©) F
OH
HN 2 OH
- R
Q O\/Z —_— IA_N Q/O RZ
o ra A - R* N—Z
Khir bao vé R3’® /A X
4
FoR R®
(D) (E) F

Trong so dd téng hop chung & trén, X 12 nhém roi chuyén, PG 1a nhom bao v&,
va céc bién con lai 12 nhu duoc xac dinh trong ban mb ta nay. Hop chét c6 cong thirc
(C) ¢6 thé duogc didu ché bang cach cho hop chét c6 cong thirc (A) phan tng véi hop
chét c6 cong thuc (B) voi su ¢o mit cia bazo dé tao ra hop chét ¢6 cong thiic (C). Hop
chét ¢ cong thire (D) dugce tao ra tir hop chat ¢6 cong thire (C) trong diéu kién khir bao
vé thich hop. Hop chit ¢6 cong thire (D) c¢6 thé duoc két hop v6i hop chat c6 cong thirc
(E) v6i su ¢6 mit cua bazo dé tao ra hop chat c6 cong thire (I).

Céc hop chét c6 cong thire (A) va (B) thich hop ¢6 thé dugc diéu ché theo cac
phuong phép cu thé duoc md ta trong phan Vi du thuc hién sang ché sau hodc bang cac
phuong phép di biét trong linh vuc nay. Theo mot s6 phuong 4n, X 14 halo. Theo mot
s6 phuong an, PG 1a BOC.
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Quy trinh téng hop chung 1

OH
NC B OH NC N/j/
’ + HN/j —_— N
_N |
_N Bute 2
; uéce
Bude 1 1a
OTBS
/jo OTBS %Q/
NC N
X
P * Br/©/ — = N° B N cl
Z Cl Budce 3 N
1b 1c 1d
OH
H@O/Q
—_—
Buéc4  NC | S cl
N
1e

Budc 1: 2-(3-hydroxyazetidin-1-yl)isonicotinonitril (1a)

Kali cacbonat (4,6 g, 33 mmol) dugc bd sung vao 2-clo-4-pyridincarbonitril
(2,0 g, 14,4 mmol) va 3-hydroxyazetidin hydroclorua (1,7 g, 16 mmol) trong NMP (12
mL) & nhiét do trong phong, va hdn hgp dugc gia nhiét dén 80°C trong 2 gid trong dng
bit kin. Hon hop duoc 1am ngudi dén nhiét do trong phong, xt ly bang H,O va chiét
bang EtOAc. Céc 16p hitu co dugce ria bing nudc mudi, sdy kho bang Na»SO4 va cd.
Tinh ché bang sic ky (Cot silic oxit ISCO 24 g) bang cach st dung gradien 1:1 hexan/
EtOAc — 100% EtOAc thu dugc 2-(3-hydroxyazetidin-1-yl)isonicotinonitril (1a).
Budc 2: 2-(3-oxoazetidin-1-yl)isonicotinonitril (1b)

N-metylmorpholin (1,9 g, 16 mmol) tiép theo tetrapropylamoni peruthenat (190
mg, 0,5 mmol) dugc bd sung vao 2-(3-hydroxyazetidin-1-yl)isonicotinonitril (1,9 g,
10,7 mmol) trong CH>Cl, (200 mL) v6i rdy phan tir (1 g, dang bdt hoat tinh, 4 A) &
nhiét do trong phong. Sau 20 phut cé khudy manh, hdn hop duge loc qua dém Celite va
¢o. Tinh ché bang sic ky (cot silic oxit ISCO 24 g) bang cach sir dung gradien 100%
hexan — 1:3 hexan/EtOAc thu duoc 2-(3-oxoazetidin-1-yl)isonicotinonitril (1b).

Tbng hop lc: (4-bromo-3-clophenoxy)(tert-butyl)dimetylsilan (1¢)
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Dung dich chira 4-bromo-3-clophenol (250 g, 1,21 mol) va TBSCI (272 g, 1,81
mol) trong DMF (2,0 L) duoc bd sung imidazol (164 g, 2,41 mol). Tiép theo, hdn hop
phan tng duge khudy & 30°C trong 12 gid. Hon hop phan tng duge rét vao HoO (3 L)
va chiét bang EtOAc (2 L) hai lan. Cac 16p hiru co da thu gom dugce ria bang HO (1
L) va nuée mudi (1 L), sy kho trén NaxSOs, loc va ¢d trong chan khong. Tinh ché bang
sic ky trén silicagel dugc giai hip bang ete dau hoa thu duoc (4-bromo-3-

clophenoxy)(tert-butyl)dimetylsilan (1c).

Buéc 3:  2-(3-(4-((tert-Butyldimetylsilyl)oxy)-2-clophenyl)-3-hydroxyazetidin-1-

yl)isonicotinonitril (1d)

Phirc chét isopropylmagie clorua lithi clorua (1,3 ml, 1,7 mmol, 1,5 M trong
THF) dugc bd sung bang cich nhé giot vao (4-bromo-3-clophenoxy)(tert-
butyl)dimetylsilan (1¢, 370 mg, 1,15 mmol) trong THF (0,9 ml) & nhiét d trong phong.
Sau 3 gid, hdn hop phan tmg dugc lam lanh dén 0°C va xi Iy bang 2-(3-oxoazetidin-1-
yl)isonicotinonitril (199 mg, 1,15 mmol) timg phan dudi dang chat ran. Sau 1 gid, phan
g duge dap tit bang H>0 va EtOAc. Lép hitu co dugc rira bang nudc mudi, sdy kho
bing Na,SO4 va ¢d. Tinh ché bang sic ky (Cot silic oxit ISCO 4 g) bang cach sir dung
gradien 100% hexan —1:3 hexan/EtOAc thu dugc 2-(3-(4-((tert-butyldimetylsilyl)oxy)-
2-clophenyl)-3-hydroxyazetidin-1-yl)isonicotinonitril (1d).
Budc 4: 2-(3-(2-Clo-4-hydroxyphenyl)-3-hydroxyazetidin-1-yl)isonicotinonitril (1e)

Dung dich chtta  2-(3-(4-((tert-butyldimetylsilyl)oxy)-2-clophenyl)-3-
hydroxyazetidin-1-yl)isonicotinonitril (1d) (180 mg, 0,43 mmol) trong 2-MeTHF (4
mL) dugc bd sung dung dich TBAF 1 M trong THF (0,6 mL, 0,59 mmol) & nhiét do
trong phong. Sau 30 phut, hdn hop duge dap tit bang nudc, chiét bang EtOAc. Pha hitu
co dugc rira bang nude mudi (10 mL), sdy kho bang NaySOu, va ¢6 thu duge 2-(3-(2-
clo-4-hydroxyphenyl)-3-hydroxyazetidin-1-yl)isonicotinonitril (1e), chat nay dugc st

dung ma khong can tinh ché thém.

Quy trinh tong hop chung 2
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OH OH
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Buédce 1: 2,6-diclo-4-flobenzaldehyt oxim (2b)

Huyén phu chira 2,6-diclo-4-flobenzaldehyt (6,0 g, 31,2 mmol), NHOH -HCI
(4,3g, 62,4 mmol), NaxCO;3 (8,3g, 78,7 mmol) trong etanol-nudc (50 ml, 5:1) duoc
khudy & nhiét d6 trong phong trong 3 gi®r. Hon hop phan tmg dugc ¢d trong chin khong
va cin duoc xtr 1y bang nude tiép theo 1a chiét bang etyl axetat. Lop etyl axetat dugc
rira bang nudc mudi, sdy khd trén NarSOu, va cd thu duge 2,6-diclo-4-flobenzaldehyt

oxim (2b).
Buéce 2: 2,6-diclo-4-flo-N-hydroxybenzimidoyl clorua (2c¢)

Dung dich chura 2,6-diclo-4-flobenzaldehyt oxim (2b, 5,5g, 26,7mmol) trong
DMF (10 mL) duge bd sung N-closuxinimit (4,3 g, 32,0 mmol). Hon hgp phan tmg
duoc khudy & nhiét do trong phong trong 1 gid. Hon hop dép tit bing HoO va chiét
bang EtOAc. Céc 16p hitu co da thu gom duoc rira bang nuéc mudi, sdy kho trén NarSOq
khan, loc va ¢6 thu dugc 2,6-diclo-4-flo-N-hydroxybenzimidoyl clorua (2¢), chat nay

duoc stt dung cho bude tiép theo ma khong can tinh ché thém.
Budce 3: etyl 5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-carboxylat (2d)

Dung dich chtta este etyl ctia axit 3-xyclopropyl-3-oxo-propionic (5,0g,
32,0mmol) trong 30 mL THF dugc bd sung EtsN (10,8g, 107,2mmol), hdn hop phan
Gmg thu duge dugce khudy & nhiét do trong phong trong 30 phut, tiép theo hdn hop phan
rng tlr bude trude d6 (2,6-diclo-4-flo-N-hydroxybenzimidoyl clorua (2¢)) dugc bd sung
bang cach nhé giot. Hon hop thu dugc duge khudy trong 2 gidr & nhiét d trong phong.

Dung moi dugc loai bd va can dugce phan doan bang 100 mL nude va 50 mL EtOAc.
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Lép hitu co dugce rira béng nude mudi, séy kho, loc, ¢d va tinh ché béng cot silicagel
(PE/EA=10/1) thu dugc etyl 5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
carboxylat (2d).

Budc 4: (5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-yl)metanol (2e)

Dung dich chta etyl 5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
carboxylat (2d, 3,4g, 9,3mmol) trong THF (30ml) dugc bd sung LiAlHs (11,1ml,
11,1mmol, 1 M trong hexan) bing cach nhé giot & 0°C. Hn hop phan tmg dugc khudy
trong 30 phut. 1,0 ml nuéc dugce bd sung, tiép theo 2,0 g NaOH 10%, 3,0 mL nudc duge
bb sung. Hén hop duoc loc va cd. Chét thd duge tinh ché bang cot silicagel (PE/EA=2/1)
thu duogc (5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-yl)metanol (2e). LCMS
(ESD): m/z 302,0 (M+1)*. 'H NMR (500 MHz, CDCls): § 7,22-7,20(d, J=8,5Hz, 2H),
4,42-441(d, J=6,0Hz, 2H), 2,19-2,16(m, 1H), 1,41-1,39(m, 1H), 1,29-1,26(m, 2H),
1,16-1,13(m, 2H).

Quy trinh tong hop chung 3

o Br
O oHCI O \O | X F :@\
OH F cl OTBS
/ 7
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3a 3b

F F
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Budc 1: metyl 5-flo-6-(3-hydroxyazetidin-1-yl)nicotinat (3a)

Hon hop cua azetidin-3-ol hydroclorua (2,8 g, 26 mmol), metyl 6-bromo-5-
flonicotinat (5,0 g, 21 mmol), va kali cacbonat (7,4 g, 53 mmol) trong DMF (100 mL)
duoc gia nhiét & 65°C trong 19 gio. Hon hop nay duge tinh ché bang sic ky nhanh
(silicagel) tao ra san pham mong mudn. LCMS-ESI* (m/z): [M+H]" tinh toan cho
C10H12FN»2O3: 227,1; phét hién: 227,0.

Budc 2: metyl 5-flo-6-(3-oxoazetidin-1-yl)nicotinat (3b)
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Dung dich chira metyl 5-flo-6-(3-hydroxyazetidin-1-yl)nicotinat (4,7 g, 21
mmol) trong diclometan (270 mL) dugc xir Iy bang Dess-Martin periodinan (9,7 g, 23
mmol). Sau 6 gid khudy & nhiét do trong phong, phéan Dess-Martin periodinan khac (1,5
g) duoc bd sung, va hén hop duoc khudy qua dém & nhiét do trong phong. Sau khi
khudy qua dém, hdn hop dugce xt Iy bang dung dich nudc natri thiosulfat va dung dich
nudc bao hoa natri hydro cacbonat. Pha nuéc dugc chiét ba 14n bang diclometan. Céc
phan chiét da thu gom dugc sdy kho trén magie sulfat khan, loc, ¢d dén kho trong diéu
kién 4p suét giam. Cin dugc tinh ché hai 14n bang sic ky nhanh (silicagel) thu dugc
chit mong mudn. LCMS-ESI* (m/z): [M+H20+H]" tinh todn cho C1oH12FN204: 243, 1;
phéat hién: 243,0.

Buége 3: metyl 6-(3-(4-((tert-butyldimetylsilyl)oxy)-2-clophenyl)-3-hydroxyazetidin-
1-yl)-5-flonicotinat (3c¢)

Dung dich chira (4-bromo-3-clophenoxy)(tert-butyl)dimetylsilan (4,5 g, 14
mmol) trong 2-metyltetrahydrofuran (14 mL) dugc xua ly bang dung dich
isopropylmagie clorua/lithi clorua (Aldrich, 1,3M, 11 mL, 15 mmol) bang cach nho giot
qua xylanh. Hon hop thu dugc dugc khudy trong khoang mot gio va tiép theo duoc 1am
lanh trong bé nuéc da. Metyl 5-flo-6-(3-oxoazetidin-1-yl)nicotinat (2,0 g, 8,9 mmol)
dugc bd sung ting phan trong 2 gid. Hon hop duoc dé qua dém & nhiét do trong phong.
Hdn hop duge dap tit bang dung dich nudc axit xitric 10%. Pha nudc duge chiét ba lan
bang etyl axetat. Cac chét hitu co da thu gom dugc rira mot lan bang dung dich nudc
bdo hoa natri clorua, séy kho trén magie sulfat khan, loc, va ¢o trong diéu kién ap suét
giam thu dugc san phim mong muén thé duge dung cho budc tiép theo ma khong can
tinh ché thém. LCMS-ESI" (m/z): [M+H]" tinh todn cho Ca2Ha9CIFN,O4Si: 467,2; phét
hién: 467,1.

Budce 4: metyl 6-(3-(2-clo-4-hydroxyphenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinat
(3d)

Chit thd metyl  6-(3-(4-((tert-butyldimetylsilyl)oxy)-2-clophenyl)-3-
hydroxyazetidin-1-yl)-5-flonicotinat (xdp xi 10 mmol) duoc hédp thu vao
tetrahydrofuran (70 mL) va xt ly bang dung dich tetra-n-butylamoni florua (Aldrich,
1,0 M trong THF, 18 mL, 18 mmol). Hon hop duoc dé & nhiét do trong phong cho dén
khi duoc coi 14 két thc bing LC/MS va tiép theo tinh ché bang sac ky nhanh (silicagel)
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thu dugc chét trung gian 3d. LCMS-ESI* (m/z): [M+H]" tinh toan cho C1sHisCIFNOq:
353,1; phat hién: 353,0.

Vi du 1: 5-((4-Bromo-3-clophenoxy)metyl)-4-xyclopropyl-1-(2,6-diclophenyl)-1H-
pyrazol

Budc 1: 2,4-diflobenzaldehyt oxim

Hop chét nay dugc tong hop theo quy trinh nhu dugc mo ta trong Quy trinh
tong hop chung 2, Buée 1 bt ddu bang 2,4-diflobenzaldehyt (10 g, 70 mmol).
Budc 2: 2,4-diflo-N-hydroxybenzimidoyl clorua

HO
N\

Cl

F

Hop chét nay dugc tong hop theo quy trinh nhu dugc mo ta trong Quy trinh
tong hgp chung 2, Buégc 2 bt ddu bang 2,4-diflobenzaldehyt oxim (9 g, 57 mmol).

Buéc 3: etyl 5-xyclopropyl-3-(2,4-diflophenyl)isoxazol-4-carboxylat

Hop chét nay dugc tong hop theo quy trinh nhu dugc mo ta trong Quy trinh
tdbng hop chung 2, Budc 3 bét ddu bang 2,4-diflo-N-hydroxybenzimidoyl clorua (11 g,

57 mmol).

Budc 4: (5-xyclopropyl-3-(2,4-diflophenyl)isoxazol-4-yl)metanol
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Hop chit nay dugc tdng hop theo quy trinh nhu dugc md ta trong Quy trinh
téng hop chung 2, Buéce 4 bét diu bang etyl 5-xyclopropyl-3-(2,4-diflophenyl)isoxazol-
4-carboxylat (2,2 g, 8§ mmol).

Buéc 5: 4-(Clometyl)-5-xyclopropyl-3-(2,4-diflophenyl)isoxazol

Dung dich chtra (5-xyclopropyl-3-(2,4-diflophenyl)isoxazol-4-yl)metanol (113
mg, 0,45 mmol) trong CH>ClL (2,3 mL) dugc b6 sung thionyl clorua (164 pL, 2,3 mmol)
& 0°C. Hon hop dugc gia nhiét hoi luu trong 15 phut va lam ngudi dén nhiét 46 trong
phong. Hon hop dugc cd trong chdn khéng. CH2Cla khéc (5 mL) dugce bd sung va hén
hop lai duge ¢6. Quy trinh nay dugc I3p lai 1an ba dé loai bé thionyl clorua du. Can tho

duoc st dung cho bude tiép theo ma khong can tinh ché thém.

Budce 6: 2-(3-(2-Clo-4-((5-xyclopropyl-3-(2,4-diflophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)isonicotinonitril

=N

4-(clometyl)-5-xyclopropyl-3-(2,4-diflophenyl)isoxazol (113 mg, 0,45 mmol),
2-(3-(2-clo-4-hydroxyphenyl)-3-hydroxyazetidin-1-yl)isonicotinonitril (Chat trung
gian le) (149 mg, 0,5 mmol) va K2COs (124 mg, 0,9 mmol) duoc két hop trong DMF
khan (2,3 mL) ¢ nhiét d§ trong phong. Hon hop duoc gia nhiét dén 65°C trong nito. Sau
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2 gi®, dung dich dugc lam ngudi dén nhiét do trong phong, dap tit bang H,O va chiét
bang EtOAc. Céc 16p hitu co da thu gom dugce rira bing nude mudi, sdy kho trén Na>SO4
khan, loc va co. Tinh ché bing séc ky: ISCO (cdt silic oxit 12g) bang cach st dung
gradien 100% CH>Cl —3:1 CH2Cla / hdn hop tron sdn 60:35:5 CH2Cla:Et,O:MeOH thu

dugc hop chat néu ¢ dé muc nay.

Budce 7: Axit 2-(3-(2-clo-4-((5-xyclopropyl-3-(2,4-diflophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)isonicotinic (Vi du 1)

o}
\
N

0 OH oA
Ho/zb/N i
=N

Cl
F

Dung dich nugc natri hydroxit 10 M (0,67 ml) dugc bd sung vao 2-(3-(2-clo-
4-((5-xyclopropyl-3-(2,4-diflophenyl)isoxazol-4-yl)metoxy)phenyl)-3-
hydroxyazetidin-1-yl)isonicotinonitril (210 mg, 0,39 mmol) trong etanol (2 mL) va H>O
(2 mL) & nhiét do trong phong va hdn hop dugc gia nhiét & 60°C trong 90 phut trong
éng bit kin. H3n hop dugc lam ngudi dén nhiét do trong phong va diéu chinh do pH dén
khoang 5 bing HCI 1 M gay két tiia ra khoi dung dich. Dung dich dugc loc va chét ran
dugc rira bang ELO va sdy khd trong chédn khong thu duge axit 2-(3-(2-clo-4-((5-
xyclopropyl-3-(2,4-diflophenyl)isoxazol-4-yl)metoxy)phenyl)-3 -hydroxyazetidin-1-
yl)isonicotinic (Vi du 1). '"H NMR (300 MHz, DMSO-d6) "H NMR (300 MHz, DMSO-
ds) 8 13,41 (s, 1H), 8,19 (dd, J=5,2, 0,8 Hz, 1H), 7,59 (td, J= 8,5, 6,5 Hz, 1H), 7,49 —
7,34 (m, 2H), 7,28 — 7,15 (m, 1H), 7,05 — 6,96 (m, 2H), 6,88 — 6,74 (m, 2H), 6,20 (s,
1H), 5,00 (s, 2H), 4,47 (d, J= 9,3 Hz, 2H), 4,18 (d, J = 9,2 Hz, 2H), 2,40 (tt, J = 8,3,
5,3 Hz, 1H), 1,20 — 1,00 (m, 4H). MS (ESI") (m/z) 554,0 (M + H).
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Vi du 2: Axit 2-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)isonicotinic

OH
BocNQ—QOTBDMs
o .
N Budc 2
cl cl

Cl
Chét trung gian A
F'

| Buoc 1

0.0
- 0
0
. HCl . OH o |\ / I\ OH
Cl al

cl Budc 5
F
0
HO
OH

o)
ATy

_N 7

Cl cl cl
Vidy2 £

Téng hop Chét trung gian A:

Dung dich chira (4-bromo-3-clophenoxy)(tert-butyl)dimetylsilan (1¢, 60 g, 187
mmol) trong THF (500 mL) dugc bd sung bang cach nho giot n-Buli (2,5 M, 75 mL)
& -78°C trong Ny. Han hop phan g dugc khudy & -78°C trong 1 gid. Tiép theo, dung
dich chira tert-butyl 3-oxoazetidin-1-carboxylat (27 g, 155 mmol) trong THF (500 mL)
duoc bd sung bang cach nhé giot vao hdn hop & -78°C. Tiép theo, hon hgp phan ung
duoc khudy & 20°C trong 3 gid. Hon hop phan ung dugc rét vao H20 (1 L) va chiét
bang EtOAc (2 L) ba 1an. Céc 16p hitu co da thu gom dugce rira bang nude (1 L), sy
kho trén Na»SOs, loc va ¢ trong chan khong. San phdm thd dugc tinh ché bang sic ky
silicagel dugc giai hip bang 10:1 ete ddu hoa:EFtOAc thu dugc 3-(4-((tert
butyldimetylsilyl)oxy)-2-clophenyl)azetidin-3-ol (Chit trung gian A).

Budc 1: tert-butyl 3-(2-clo-4-hydroxyphenyl)-3-hydroxyazetidin-1-carboxylat
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Dung dich chta fert-butyl 3-(4-((tert-butyldimetylsilyl)oxy)-2-clophenyl)-3-
hydroxyazetidin-1-carboxylat (Ch?xt trung gian A, 1,27 g, 3,07 mmol) trong THF (50,0
mL) & -10°C duoc b sung 1M TBAF trong THF (3,68 mL, 3,68 mmol) bang cach nho
giot. Hon hop phan ung dugc khudy trong 2 gi& va dugc ¢b thu duge fert-butyl 3-(2-
clo-4-hydroxyphenyl)-3-hydroxyazetidin-1-carboxylat, chit nay duogc st dung ma

khong cén tinh ché thém.
Budc 2: 4-(clometyl)-5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol

Dung dich chaa  (5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
yDmetanol (2e); 845 mg, 2,80 mmol) trong DCM (28,0 mL) dugc lam lanh dén 0°C.
Thionyl clorua (1,02 mL, 14,0 mmol) duoc bd sung va dung dich dugc gia nhiét ¢ 45°C
trong 1 gi®d. Hon hgp phan tng dugc cd dén kho va duoc st dung cho buéc tiép theo

ma khong can tinh ché thém.

Buge 3: tert-butyl 3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-carboxylat

Dung dich chta fert-butyl 3-(2-clo-4-hydroxyphenyl)-3-hydroxyazetidin-1-
carboxylat (922 mg, 3,07 mmol) trong DMF (28,0 mL) dugc bd sung vao chat tho 4-
(clometyl)-5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol, tiép theo 1a bd sung kali
cacbonat (773 mg, 5,60 mmol). Hn hop dugc gia nhiét & 60°C trong 8 gio. Hon hop
phén ung dugc co, pha loang bing nudc va chiét bang EtOAc (3x). Céc 16p hitu co da
thu gom duoc rira bing nude, nude mudi, sy kho trén MgSOs, loc va cd. San pham tho
dugce tinh ché bang sic ky silicagel (DCM/Et,O/MeOH) thu dugc tert-butyl 3-(2-clo-4-
((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-yl)metoxy)phenyl)-3-
hydroxyazetidin-1-carboxylat. LCMS-ESI" (m/z): [(M+H)-BOC]" tinh toan 483,04;
phat hién 483,04.

Budc 4: 3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
yl)metoxy)phenyl)azetidin-3-ol

Dung dich chta tert-butyl  3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-
flophenyl)isoxazol-4-yl)metoxy)phenyl)-3-hydroxyazetidin-1-carboxylat (1,52 g, 2,60
mmol) trong DCM (130 mL) dugc bd sung HC1 4 N trong 1,4-dioxan (26,0 mL, 104
mmol). Dung dich dugc khudy & nhiét do trong phong trong 2,5 gio va dugc cd dén kho
thu duogc 3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
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ylmetoxy)phenyl)azetidin-3-ol dudi dang mudi hydroclorua, chit nay dugc st dung
ma khong can tinh ché thém. LCMS-ESI* (m/z): [M+H]" tinh toan 483,04; phat hién
483,03.

Budc 5: metyl 2-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)isonicotinat

Hon hop ctia metyl 2-bromopyridin-4-carboxylat (0,466 g, 2,16 mmol), 3-(2-
clo-4-((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-yl)metoxy)phenyl)azetidin-
3-ol dudi dang mubi hydroclorua (1,02 g, 1,96 mmol), xesi cacbonat (2,56 g, 7,85
mmol), (£)-BINAP (0,244 g, 0,392 mmol), paladi axetat trime (88,0 mg, 0,131 mmol)
va 1,4-dioxan (40,0 mL) dugc gia nhiét & 85°C trong 18 gio. Hon hop phan tng duoc
lam lanh dén nhiét do trong phong, loc qua celite va tinh ché bang sic ky silicagel
(axeton / hexan) thu dugc metyl 2-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-
flophenyl)isoxazol-4-yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)isonicotinat. LCMS-
ESI* (m/z): [M+H]" tinh toan 618,08; phat hién 618,20.

Buéc 6: 2-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)isonicotinic acid (Vi du 2).

Dung dich chtra 2-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-
flophenyl)isoxazol-4-yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)isonicotinat (617 mg,
0,997 mmol) trong THF / nudce (1:1, 10 mL) duoc bd sung lithi hydroxit monohydrat
(83,6 mg, 1,99 mmol). Dung dich duoc khudy trong 90 phut, co dé loai bo THF va pha
lodng bang nude. Axit axetic (0,23 mL, 3,99 mmol) dugc bd sung trong khi khuay dan
dén két tha cac chét ran. Cac chit ran duoc loc, rira béng nudc, IPA va ete, va séy kho
trong chan khong thu dugc axit 2-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-
flophenyl)isoxazol-4-yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)isonicotinic (Vi du
2). LCMS-ESI* (m/z): [M+H]" tinh toan 604,06; phat hién 604,15. "H NMR (300 MHz,
DMSO-ds) & 13,47 (br s, 1H), 8,18 (dd, J= 5.3, 0,8 Hz, 1H), 7,69 (d, J = 8,5 Hz, 2H),
7,37 (d, J = 8,7 Hz, 1H), 7,02 (dd, J= 5,3, 1,4 Hz, 1H), 6,93 (d, J = 2,6 Hz, 1H), 6,86
(br s, 1H), 6,75 (dd, J= 8,6, 2,6 Hz, 1H), 6,20 (s, 1H), 4,91 (s, 2H), 4,49 (d, /= 9.3 Hz,
2H), 4,19 (d, J = 9,3 Hz, 2H), 2,46 — 2,37 (m, 1H), 1,23 — 1,04 (m, 4H).
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Vi du 3: Axit 6-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinic

OH
Boch—QOTBDMS

Cl
Chét trung gian A

l Budce 1

Vidu3

Céc bude 1-4 1a nhu dugc md ta dbi voi tong hop Vi du 2.

Budc 5: metyl 6-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
yD)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinat

Hdn hop ctia metyl 6-clo-5-flopyridin (235 mg, 1,24 mmol), 3-(2-clo-4-((5-
Xyclopropyl-3-(2,6-diclo-4—ﬂophenyl)isoxazo1—4-yl)metoxy)phenyl)azetidin-3-01 dudi
dang mubi hydroclorua (495 mg, 0,952 mmol) va kali cacbonat (1,05 g, 7,61 mmol)
trong DMF (30,0 mL) duoc gia nhiét & 60°C trong 1 gio. Hon hop phan tmg duoc co,
pha lodng bang nudc va chiét bang EtOAc (3x). Céc 16p hitu co da thu gom dugc rira
bang nuéc mudi, sdy kho trén MgSOs, loc va co. Hon hop thd nay dugc tinh ché bang

sdc ky silicagel (DCM / Et,O / MeOH) thu duge metyl 6-(3-(2-clo-4-((5-xyclopropyl-
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3-(2,6-diclo-4-flophenyl)isoxazol-4-yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5-
flonicotinat. LCMS-ESI* (m/z): [M+H]" tinh toan 636,07; phat hién 635,96.

Buge 6: Axit 6-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinic (Vi du 3)

Dung dich chta metyl 6-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-
flophenyl)isoxazol-4-yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinat (364
mg, 0,571 mmol) trong THF / nudc (1:1, 20,0 mL) dugc bd sung lithi hydroxit
monohydrat (41,3 mg, 0,984 mmol). Dung dich dugc khudy trong 18 gid, c6 dé loai bo
THF va pha lodng bing nuéc (10,0 mL). Do pH duge diéu chinh dén 3 bang cach sit
dung HCI IN. Cac chét rin dugc loc, rira bang nudc, hoa tan trong ACN / nudce va dong
khé6 nhanh thu dugc axit  6-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-
flophenyl)isoxazol-4-yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinic (Vi du
3). LCMS-ESI* (m/z): [M+H]" tinh todn 622,05; phat hién 622,12. "H NMR (400 MHz,
DMSO-ds) & 12,84 (bs, 1H), 8,44 (t, J = 1,7 Hz, 1H), 7,79 — 7,63 (m, 3H), 7,39 (d,J =
8,7 Hz, 1H), 6,95 (d, ] = 2,5 Hz, 1H), 6,77 (dd, J = 8,6, 2,6 Hz, 1H), 6,28 (s, 1H), 4,93
(s, 2H), 4,70 (d, T = 9,8 Hz, 2H), 4,34 (d, ] = 9,5 Hz, 2H), 2,50-2,43 (m, 1H), 1,22 -
1,08 (m, 4H).

Chét trung gian 4: (3-(2,6-diclo-4-flophenyl)-5-metylisoxazol-4-yl)metanol

)
\

HO //N

Cl Cl

£
Theo Quy trinh tong hop chung 2, bat dau bang 2,6-diclo-4-flobenzaldehyt

trong Buédc 1 va bang cach s dung etyl axetoaxetat trong Bwée 3, (3-(2,6-diclo-4-

flophenyl)-5-metylisoxazol-4-yl)metanol (Chét trung gian 4) dugc tong hop. LCMS-

ESI" (m/z): [M+H]" tinh toan 276,00; phat hién 276,05.

Vi du 4: Diéu ché axit 6-(3-(2-clo-4-((3-(2,6-diclo-4-flophenyl)-5-metylisoxazol-4-

yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinic
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Theo quy trinh chung dugc mo ta trong vi du 3, bang cach st dung chit trung
gian 4, axit 6-(3-(2-clo-4-((3-(2,6-diclo-4-flophenyl)-5-metylisoxazol-4-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinic dugc tong hop. LCMS-ESI*
(m/2): [M+H]" tinh toan 596,04; phat hién 596,12. '"H NMR (400 MHz, DMSO-ds) &
12,82 (bs, 1H), 8,44 (t, J= 1,6 Hz, 1H), 7,74 — 7,66 (m, 3H), 7,39 (d, /= 8,7 Hz, 1H),

6,90 (d, J= 2,6 Hz, 1H), 6,75 (dd, J=8,7, 2,6 Hz, 1H), 6,26 (s, 1H), 4,87 (s, 2H), 4,69

41809

(d, J= 9,8 Hz, 2H), 4,34 (d, J= 9,8 Hz, 2H), 2,57 (s, 3H).

Vi du 5: Axit 6-(3-(2-clo-4-((4-xyclopropyl-1-(2,6-diclo-4-flophenyl)-1H-pyrazol-5-

yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinic

F

NHNH,

\
\©/CI Budéc 1 Cl Budc 2 EtOZC / N

Buée 3 ! ,\N Budc 4

o
=N

Budc 5

R —

MGOZC
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Budce 1: (2,6-diclo-4-flophenyl)hydrazin hydroclorua

Dung dich - 5°C (nhiét do ndi, bé nuGe da/axeton) chira 2,6-diclo-4-floanilin
(3,0 g, 17 mmol) trong axit clohydric 37% (30 mL) va axit trifloaxetic (20 mL) duoc
bd sung bang cich nhé giot dung dich nudc natri nitrit (1,4 g, 20 mmol, 6 mL nudc).
Hon hop phan tmg duoc khudy trong 90 phut, tiép theo dung dich chta thiéc clorua
dihydrat (5,6 g, 25 mmol) trong axit clohydric 37% (16 mL) dugc bd sung trong 15
phut, gitt nhiét 4o ndi < 2°C. Hon hop duoc khudy qua dém & nhiét do trong phong.
Hon hop duge loc va chét rén da thu gom duoc rira bang rugu isopropylic va say kho
trong chan khong thu dugc hop chit néu & dé muc nay. LCMS-ESI+ (m/z): [M+H]+
tinh toan for C¢HsCIFNa2: 195,0; phét hién: 194,9.

Budce 2: Etyl 4-xyélopropyl-1-(2,6-dic10-4-ﬂophenyl)-lH-pyrazol-S-carboxylat

N,N-Dimetylformamit dimetyl axetal (2,7 mL, 20 mmol) dugc bd sung vao etyl
3-xyclopropyl-2-oxopropanoat (Synnovator, 1,6 g, 10 mmol) va khudy qua dém & nhiét
d6 trong phong. Hon hop tiép theo dugc co dén kho trong didu kién ap suét giam. Cian
duoc bd sung lién tiép etanol (40 mL), (2,6-diclo-4-flophenyDhydrazin hydroclorua (2,6
g, 11 mmol), va axit clohydric 37% (150 uL). Hén hop phan tng dugc khudy & nhiét
d6 trong phong trong bdn gio, tiép theo 12 2 ngay gia nhiét hdi lwu. Hon hop da lam lanh
duogc tinh ché biang sdc ky nhanh (silicagel) thu dugc hop chét néu & d& muc nay. LCMS-
ESI+ (m/z): [M+H]+ tinh toan cho Ci1sH14CLFN2O2: 343,0; phat hién: 343,1.

Budce 3: (4-xyclopropyl-1-(2,6-diclo-4-flophenyl)- 1H-pyrazol-5-yl)metanol

Dung dich chtra etyl 4-xyclopropyl-1-(2,6-diclo-4-flophenyl)-1H-pyrazol-5-
carboxylat (1,5 g, 4,4 mmol) in tetrahydrofuran (50 mL) dugc lam lanh dén nhiét do
nam trong khoang tir -12 dén -10°C. Dung dich chira lithi nhém hydrua (Aldrich, 2 M
trong tetrahydrofuran, 2,6 mL, 5,2 mmol) dugc bd sung béng cach nho giot. Hoén hop
duoc khudy trong 35 phut. Hon hop duoc dép tit (quy trinh Fieser) va tinh ché bang sic
ky nhanh (silicagel) thu dugc hop chit néu ¢ d& muc nay. LCMS-ESI™ (m/z): [M+H]"
tinh toan cho C13H12CLFN,O: 301,0; phat hién: 301,1.

Buéc 4: 5-(clometyl)-4-xyclopropyl-1-(2,6-diclo-4-flophenyl)- 1H-pyrazol

Thionyl clorua (110 pL, 1,5 mmol) dugc bd sung dung dich chua (4-
xyclopropyl-1-(2,6-diclo-4-ﬂopheny1)-IH-pyrazol-S-yl)metanol (0,15 g, 0,51 mmol)
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trong diclometan (2,5 mL). Hon hop duoc gia nhiét & 60°C trong 40 phut va tiép theo
cd trong didu kién ap suét giam thu dugc san phim mong muén thd, dugc dung cho
budc tiép theo ma khong can tinh ché thém. LCMS-ESI* (m/z): [M+H]" tinh to4n cho
C13H11CI3FNa: 319,0; phat hién: 319,1.

Buéce 5: metyl 6-(3-(2-clo-4-((4-xyclopropyl-1-(2,6-diclo-4-flophenyl)- 1H-pyrazol-5-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinat

Dung dich chura 4-(clometyl)-5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol
(0,16 g, 0,51 mmol) trong DMF (3 mL) dugc xu ly bang metyl 6-(3-(2-clo-4-
hydroxyphenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinat (0,20 g, 0,56 mmol), natri
iodua (0,13 g, 0,86 mmol), va kali cacbonat (0,14 g, 1,0 mmol). Hon hop duoc gia nhiét
65°C qua dém va tiép theo tinh ché bing sc ky nhanh (silicagel) thu dwoc chit mong
mudn. LCMS-ESI* (m/z): [M+H]" tinh toan cho CaoHa4CLF2N4Oa4: 635,15 phat hién:
635,2.

Bude 6: Axit 6-(3-(2-clo-4-((4-xyclopropyl-1-(2,6-diclo-4-flophenyl)-1H-pyrazol-5-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinic (Vi du5)

Hdn hop cua metyl 6-(3-(2-clo-4-((4-xyclopropyl-1-(2,6-diclo-4-flophenyl)-
1H-pyrazol-5-yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinat (0,35 g, 0,39
mmol) va lithi hydroxit monohydrat (49 mg, 1,2 mmol) dugc hép thu trong 1:1 nudc
tetrahydrofuran (6 mL), va hén hop duoc khudy & nhiét d6 trong phong. Sau khi két
thtic, hdn hop dugc axit hoa bing axit axetic bang va cd. Can dugc tinh ché bang sic
ky nhanh (silicagel) thu duoc axit 6-(3-(2-clo-4-((4-xyclopropyl-1-(2,6-diclo-4-
flophenyl)- 1H-pyrazol-5-yl)metoxy)phenyl)-3-hydroxyazetidin-1 -yl)-5-flonicotinic
(Vidu 5). LCMS-ESI* (m/z): [M+H]" tinh toan cho C2sH22ClsF2N4O4: 621,15 phat hién:
621,2. 1H NMR (400 MHz, DMSO-d6) & 12,85 (s, 1H), 8,44 (t, J = 1,6 Hz, 1H), 7,76
(d, T = 8,3 Hz, 2H), 7,70 (dd, J = 12,7, 1,7 Hz, 1H), 7,49 (s, 1H), 7,40 (d, J = 8,7 Hz,
1H), 7,00 (d, ] = 2,6 Hz, 1H), 6,80 (dd, J = 8,7, 2,6 Hz, 1H), 6,28 (s, 1H), 5,01 (s, 2H),
4,69 (d, ] =9,8 Hz, 2H), 4,34 (d, J = 9,6 Hz, 2H), 1,89 (it, ] = 8.4, 5,1 Hz, 1H), 0,93 (m,
2H), 0,65 (m, 2H).
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Vi du 6: Axit 5-((1S,35)-3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-
ﬂophenyl)isoxazol-4-y1)met0xy)phenyl)-3-hydroxyxyclobutyl)-6-metoxynicotinic

MSOZC O
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Chét trung gian 5
Céc Budce 1-9
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Tong hop Chét trung gian 5
Buéc 1: (5-bromo-6-metoxypyridin-3-yl)metanol

Bra_ -~ CO2Me BrmCHon
~ j'\/j ~ “

0} N (@) N

Dung dich chita metyl 5-bromo-6-metoxynicotinat (52,8 g, 215,0 mmol) trong
THF (500 mL) duogc bd sung DIBAL-H (1,0 M, trong toluen) (344 ml, 344 mmol) & -
20°C. Tiép theo hdn hop duoc khudy & nhiét do trong phong trong 2 gio. Hon hop dugc
dap tit bang dung dich bao hoa NH4Cl va pha loang bang etyl axetat. Phan hitu co duoc
ria béng nude mudi, séy kho trén natri sulfat khan, loc, c0 trong diéu kién ap suét giam
va tinh ché bing séc ky nhanh trén silicagel (PE/EtOAc = 4/1) thu dugc hop chat néu &

dé muc nay.

Budce 2: 3-bromo-5-(((tert-butyldimetylsilyl)oxy)metyl)-2-metoxypyridin
Brjl\/j/CHon TBDSCI_ TBOMSO™ ™S o
o N N0

Dung dich chia (5-bromo-6-metoxypyridin-3-yl)metanol (42,2 g, 194 mmol)
va tert-butyldimetylsilyl clorua (35,0 g, 232mmol) trong CH2Cl» (500 ml) duoc bd sung
imidazol (19,8 g, 291 mmol). Hon hgp dugc khudy & nhiét d trong phong trong 8 gio.
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Hoén hop dugc dap t4t bang nudc va pha lodng bing etyl axetat. Phan hitu co duge rira
b'fmg nuée mudi, séy kho trén natri sulfat khan, loc, cd trong diéu kién 4p sut giam va
tinh ché bing séc k¥ nhanh trén silicagel (PE/EtOAc = 10/1) thu duoc hop chét néu &

dé muc nay.

Budc 3: 3-(benzyloxy)-1-(5-(((tert-butyldimetylsilyl)oxy)metyl)-2-metoxypyridin-3-
yl)xyclobutan-1-ol

Br OBn
TBOMSO” TN ﬂOB” io
+ . TBDMSO
~
N o

3-bromo-5-(((tert-butyldimetylsilyl)oxy)metyl)-2-metoxypyridin (61,2 g, 184
mmol) duogc hoa tan trong THF tuyét dbi (500 mL) trong agon,) dung dich n-butyllithi
1,6 M (138 mL, 221 mmol) trong THF dugc bd sung bang cach nhé giot & -78°C. Hén
hop dugce khudy trong 30 phit ¢ nhiét do nay. Dung dich chuoa 3-
(benzyloxy)xyclobutan-1-on (35,7 g, 202mmol) trong THF (100 mL) tiép theo dugc bd
sung & -78° C, va hdn hgp duoc khudy & nhiét do nay trong 30 phut. Dung dich nudce
bao hoa amoni clorua dugc bd sung vao va hdn hop duoc chiét bang etyl axetat. Pha
hitu co duoc rira bang nudc va dung dich bao hoa natri clorua, sdy kho trén magie sulfat
va loc. Sau khi loai bé dung méi trén mdy bay hoi quay, can duoc tinh ché béng sic ky

nhanh trén silicagel (PE/EtOAc = 2/1) thu dugc hop chét néu & dé muc nay.

Budc 4: 3-(benzyloxy)-1-(5-(hydroxymetyl)-2-metoxypyridin-3-yl)xyclobutan-1 -ol

OBn
HO HO OBn
TBDMSO | N . HO | X
N N

Dung dich chtra 3-(benzyloxy)-1-(5-(((tert-butyldimetylsilyl)oxy)metyl)-2-
metoxypyridin-3-yl)xyclobutan-1-ol (31,6 g, 73,6mmol) trong THF (300mL) duoc bd
sung TBAF (88 mL, 1 mol/L). Hon hop duoc khudy & nhiét do trong phong trong 6 gio,
tiép theo rét vao nude va chiét biang etyl axetat. Pha hitu co dugc ria bang nudc va
dung dich bdo hoa natri clorua, sdy kho trén magie sulfat va loc. Pha hitu co dugc ¢o

thu duge hop chat néu & dé muc nay.

Budc 5: Axit 5-(3-(benzyloxy)-1-hydroxyxyclobutyl)-6-metoxynicotinic
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Dung dich chtta 3-(benzyloxy)-1-(5-(hydroxymetyl)-2-metoxypyridin-3-
yl)xyclobutan-1-ol (23,2 g, 73,6 mmol) trong MeCN (300 mL) va H>O (100 mL) duoc
bd sung iodobenzen diaxetat (64,4 g, 200mmol) va TEMPO (7,86g, 50 mmol), va dung
dich dugc khudy & nhiét do trong phong trong 2 gio. Hon hop dugc dap tit bang dung
dich bdo hoa natri bicacbonat va pha loang bang etyl axetat. Phén hitu co dugc rira bing
nude mubi, séy kho trén natri sulfat khan, loc; pha hiru co dugc c6 thu duoc hop chét

néu ¢ dé muc nay.

Budc 6: metyl 5-(3-(benzyloxy)-1-hydroxyxyclobutyl)-6- metoxynicotinat

OBn OBn
?  Ho § Ho
~
NT o7 NT Yo

Dung dich chia axit 5-(3-(benzyloxy)-1 -hydroxyxyclobutyl)-6-
metoxynicotinic (17,5g, thd) trong THF/MeOH (200/50 mL) duoc b6 sung TMSN,CHj3
(50 mL, 20 mol/L) & 0°C. Hon hop duogc khudy & nhiét do trong phong trong 3 gio, tiép
theo rét vao nuée va chiét bang etyl axetat. Pha hitu co dugc rira bang nudc va dung
dich bdo hoa natri clorua, séy kho trén magie sulfat va loc. Phan loc dugc ¢d trong diéu
kién 4p sudt giam va tinh ché bang sic ky nhanh trén silicagel (PE/EA=10,1) thu dugc

hop chat néu ¢ dé muc nay.

Bude 7: metyl 5-(3-(benzyloxy)-1-floxyclobutyl)-6-metoxynicotinat

OBn OBn
2 o Q F
MeO I X —_— Meo | AN
~
NT o N” o

Dung dich da lam lanh chira metyl 5-(3-(benzyloxy)-1-hydroxyxyclobutyl)-6-
metoxynicotinat (15,2g, 44,3 mmol) trong DCM (200mL) duoc bd sung DAST (8,0
mL) & -78°C bang cach nho giot bing xylanh. Sau khudy 5 phut ¢ -78°C, hén hop phan
ung dugce lam 4m dén -20°C va khudy trong 75 phut, tiép theo n6 duge dép tit bang
H,0 (100 mL), pha loang bing EtOAc va cac pha dugc tach ra. Pha hitu co duoc rira

béng nuée bio hoa NaHCO; va nude mubi, tiép theo séy kho trén MgSOs, loc, va co.
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San phim tho dugc tinh ché bang sic ky (PE: EtOAc=4:1) thu dugc hop chét néu & dé

muc nay.
Buée 8: metyl 5-(3-hydroxyxyclobutyl)-6-metoxynicotinat

0 OBn o OH

Dung dich chira metyl 5-(3-(benzyloxy)-1-floxyclobutyl)-6-metoxynicotinat
(12,7 g, 3,68 mmol) trong MeOH (200 mL) va axit formic (10 mL) duoc bd sung Pd
den (bdt den Pd, 3,0 g). Hon hop phan ng dugc khudy manh trong N». Sau khoang 1,5
gio, Pd den khéc duoc bd sung (1,5 g) va hdn hop phan tmg dugc khudy qua dém. Hon
hop phan tmg duge loc va cd. Can duge hoa tan trong EtOAc va rira bang dung dich
bao hoa NayCOs. Pha hitu co duge séy kho trén MgSOs4, loc va co thanh cén dau. Cian
duoc tinh ché bang sic ky (MeOH: CH,Cly = 1:20) thu dugc hop chét néu ¢ dé& muc
nay.
Budc 9: metyl 6-metoxy-5-(3-oxoxyclobutyl)nicotinat (Chét trung gian 5)

0 OH o 0

MeO ‘ X _— > MeO X

~
N o7 N” o

Dung dich chtta metyl 5-(3 -hydroxyxyclobutyl)-6-metoxynicotinat (4,0 g, 16,9
mmol) trong MeCN (100 mL) va H>O (30 mL) dugc bd sung iodobenzen diaxetat (16,1
g, 50 mmol) va TEMPO (2,92 g, 18,6 mmol), va dung dich dugc khudy & nhiét do trong
phong trong 2 gio. Hoén hop dugc dap t4t bang Na;COs bdo hoa va tiép theo pha lodng
bang etyl axetat. Phén hitu co duoc rira bang nuée mudi, siy kho trén natri sulfat khan,
loc, va pha hitu co dugc c6 va tinh ché bang séc ky (PE: EA= 5:1) thu dugc Chét trung
gian S.
Budce 10: 4-((4-br0m0-3-clophenoxy)metyl)-S-Xyclopropyl-3-(2,6-dic10-4-
flophenyl)isoxazol

Dung dich chta chit tho 4-(clometyl)-5-xyclopropyl-3-(2,6-diclo-4-
flophenyl)isoxazol (dugc didu ché nhu dugc mo ta trong Vi du 2, bude 2; 0,42 g, 1,3
mmol) trong N,N-dimetylformamit (DMF, 6 mlL) duge xu ly bing 4-bromo-3-
clophenol (0,27 g, 1,3 mmol), natri iodua (0,34 g, 2,2 mmol), va kali cacbonat (0,37 g,
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2,6 mmol). Hon hop dugc gia nhiét & 60°C trong 35 phut trude khi né duoc lam lanh
va tinh ché bing sic ky nhanh (silicagel) thu dugc chét mong mubn. LCMS-ESI™ (m/z):
[M+H]" tinh todn cho C19H1i3BrCI3FNO,: 491,9; phat hién: 492,0.

Bu6c 11: Metyl 5-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-hydroxyxyclobutyl)-6-metoxynicotinat

Dudi 4p suat khi agon (argon), dung dich chta 4-((4-bromo-3-
clophenoxy)metyl)—S-Xyclopropy1-3-(2,6-diclo-4-ﬂophenyl)isoxazol 0,83 g L7
mmmol) trong 2-metyltetrahydrofuran (2 mL) dugc xu ly bang dung dich
isopropylmagie clorua/lithi clorua (Aldrich, 1,3 M trong tetrahydrofuran, 1,3 mL, 1,7
mmol) bang cich nhd giot qua xylanh. Sau 4 gio, thé tich khac cua dung dich
isopropylmagie clorua/lithi clorua (1,3 mL) dugc bd sung. Trong binh riéng, dudi ap
sudt khi agon, dung dich chtta metyl 6-metoxy-5-(3-oxoxyclobutyl)nicotinat (Chét
trung gian 5), 0,21 g, 0,90 mmol) trong tetrahydrofuran (5 mL) duogc xt Iy bang dung
dich lantan (IIT) clorua/2 lithi clorua (Aldrich, 0,6 M trong tetrahydrofuran, 1,5 mL, 0,9
mmol). Hon hop duge khudy trong mot gio & nhiét do trong phong trude khi n6 duge
]am lanh trong bé nuéc dé/axeton -8°C. Dung dich Grignard dugc bd sung bang cach
nho giot vao dung dich keton ¢ trén qua xylanh. Hon hop phéan ung dugc khudy qua
dém trong khi agon. Hon hop dugc dép t4t bang dung dich nude bao hoa amoni clorua.
Pha nuéc duoc chiét ba 1an bang etyl axetat. Cac chit hitu co d3 thu gom dugc rira mot
lan béng dung dich nudc bdo hoa natri clorua, séy kho trén magie sulfat khan, loc, va
cd trong diéu kién ap suét giam. Cin thd dugce tinh ché bang sac ky nhanh (silicagel)
thu dugc hop chdt néu & d& muc ndy. LCMS-ESI" (m/z): [M+H]" tinh todn cho
C31H27C1sFN2Og: 647,1; phat hién: 647,1.

Budce 12: Axit 5-((18,38)-3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-
ﬂophenyl)isoxazol-4-y1)metoxy)phenyl)-3-hydroxyxyclobutyl)-6-metoxynicotinic (Vi
du 6)

Hon hop cua  metyl 5-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-
ﬂophenyl)isoxazol-4-yl)metoxy)phenyl)-3-hydroxyxyclobutyl)—6-metoxynicotinat
(0,26 g, 0,40 mmol) va lithi hydroxit monohydrat (33 mg, 0,79 mmol) dugc hép thu
trong 1:1 nudc tetrahydrofuran (10 mL) va khudy qua dém & nhiét do trong phong. Chét

d& bay hoi hdu nhu dugc loai bo trong diéu kién ap sudt giam. Hon hop nude duge pha
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lodng bang nudc va xur Iy bang cach nhé giot axit clohydric 10%. Hoén hop thu duogc
duoc chiét bang etyl axetat ba 1An. Céc chét hitu co di thu gom dugc rira bing dung
dich nudc bao hoa natri clorua (v6i lwgng nhé axit clohydric dugc bd sung vao). Céc
chét hitu co da thu gom duge siy kho trén magie sulfat khan, loc, va c0 trong diéu kién
ap suét giam. Cin dugc tinh ché truée hét bang sic ky nhanh (silicagel) va tiép theo
bing HPLC didu ché (axetonitril/nude, TFA). Cac phan doan thu gom bang HPLC dugc
trung hoa bang dung dich nude bio hoa natri hydro cacbonat, lam béo hoa bang natri
clorua, va chiét ba lan bang etyl axetat. Céc chit hitu co da thu gom duge sdy khd trén
magie sulfat khan, loc, va c6. Cin dugc hép thu vao etyl axetat, xu ly bing magie sulfat
khan, loc, va ¢6. Cén lai dugc hép thu vao etyl axetat va loc qua dém diatomit Celite.
Phin loc dugc ¢d thu duge axit 5-((1S5,3S5)-3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-
ﬂophenyl)isoxazol—4—yl)metoxy)phenyl)-3-hydroxyxyclobutyl)-6-metoxynicotinic (Vi
du 6). LCMS-ESI* (m/z): [M+H]" tinh toén cho C3oHasCI3FN20s: 633,1; phat hién:
633,1. 1TH NMR (400 MHz, DMS0-d6) & 13,00 (bs, 1H), 8,58 (d, J =2,2 Hz, 1H), 8,13
(dd, J=2,3,0,8 Hz, 1H), 7,72 (d, ] = 8,5 Hz, 2H), 7,51 (d, J = 8,7 Hz, 1H), 6,94 (d, T =
2,6 Hz, 1H), 6,79 (dd, J = 8,7, 2,6 Hz, 1H), 4,94 (s, 2H), 3,90 (s, 3H), 3,15 - 3,03 (m,
2H), 2,91 (p, ] = 8,8 Hz, 1H), 2,49 — 2,41 (m, 1H), 2,41 —2,30 (m, 2H), 1,21 - 1,09 (m,
4H).

Vi du 7: Axit 2-(6-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinamido)etan-1 -sulfonic

F /j)ﬂ@/o

NN c
OyQ/ ol
HN
Lo

’/S\
0" OH
Dung dich choa  axit 6-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-

flophenyl)isoxazol-4-yl)metoxy)phenyl)-3-hydroxyazetidin-1 -yl)-5-flonicotinic (Vi du
3, 0,11 g 0,18 mmol) trong DMF (4 mL) dugc xu ly bang HATU (1-
[bis(dimetylamino)metylen]-lH—1,2,3—triazolo[4,5-b]pyridini 3-oxid hexaflophosphat,
0,10 g, 0,27 mmol) tiép theo la taurin (34 mg, 0,27 mmol) va N,N-diisopropyletylamin
(90 pL, 0,54 mmol). Hon hop dugc khudy qua dém & nhiét d¢ trong phong va tiép theo
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tinh ché bing HPLC diéu ché (nudc/axetonitril/ TFA). Céc phan doan da thu gom duoc
xit ly bang dung dich amoni hydroxit va cd thu dugc axit 2-(6-(3-(2-clo-4-((5-
Xyclopropyl-3-(2,6-dicl0-4-ﬂophenyl)isoxazo1—4-yl)metoxy)phenyl)-3-
hydroxyazetidin-1-yl)-5-flonicotinamido)etan-1-sulfonic (Vi du 7) duéi dang mudi
amoni. LCMS-ESI* (m/z): [M+H]" tinh toan cho C3oHasCI3F2N4O7S: 729,1; phat hién:
729.2. 'TH NMR (400 MHz, DMSO0-d6) § 8,34 (m, 2H), 7,73 — 7,61 (m, 3H), 7,37 (d,
= 8.6 Hz, 1H), 7,29 — 6,95 (m, 4H), 6,92 (d, J = 2,5 Hz, 1H), 6,75 (dd, J = 8,6, 2,5 Hz,
1H), 6,22 (s, 1H), 4,90 (s, 2H), 4,63 (d, J = 9,6 Hz, 2H), 4,29 (d, J = 9,6 Hz, 2H), 3,46
(q, J = 6,5 Hz, 2H), 2,63 (t, J = 7,3 Hz, 2H), 2,45 — 2,38 (m, 1H), 1,16 (dt,J = 8.5, 3,1
Hz, 2H), 1,10 (dt, J = 5.4, 2,9 Hz, 2H).

Vi du 8: (6-(3—(2-010-4-((5-xyclopropyl-3—(2,6-diclo-4-ﬂophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-y1)-5 -flonicotinoyl)glyxin

CFTTY
NN cl cl
o.
N cl
HN
1 i
HO

(0]

Budc 1: metyl (6-(3-(2-010-4-((5-xyclopropyl-3-(2,6—diclo-4-ﬂophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5 -flonicotinoyl)glyxinat

Dung dich chta  axit 6-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-
flophenyl)isoxazol-4-yl)metoxy)phenyl)-3 -hydroxyazetidin-1-yl)-5-flonicotinic (Vi du
3, 0,12 g 0,19 mmol) trong DMF (4 mL) dugc xu ly bang HATU (1-
[bis(dimetylamino)metylen]-lH-1,2,3-triazolo[4,5-b]pyridini 3-oxid hexaflophosphat,
0,11 g, 0,29 mmol) tiép theo 1a glyxin metyl este hydroclorua (36 mg, 0,29 mmol) va
N,N-diisopropyletylamin (100 pL, 0,58 mmol). Hon hop duge khqu qua dém & nhiét
do6 trong phong va tiép theo dap tit bang dung dich nudc bao hoa natri hydro cacbonat.
Pha nuéc duge chiét hai 1an bang etyl axetat. Cac phan chiét da thu gom dugc rira mot
lAn bang 1:1 dung dich nudc bao hoa natri clorua/dung dich nudc bao hoa natri hydro
cacbonat, siy kho trén magie sulfat khan, loc, va c6 trong didu kién 4p suat giam thu
duoc san phdm mong mubn, duoc dung cho buée tiép theo ma khong can tinh ché thém.

LCMS-ESI* (m/z): [M+H]" tinh toan cho C31H26C13F2N4Os: 693,1; phat hién: 693,2.
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Bude 2: (6-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-y1)-5-flonicotinoyl)glyxin (Vi du 8)

Hon hop cua chit thé metyl (6-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-
flophenyl)isoxazol-4-yl)metoxy)phenyl)-3-hydroxyazetidin-1-y1)-5-
flonicotinoyl)glyxinat (xép xi 0,19 mmol) va lithi hydroxit monohydrat (38 mg, 0,91
mmol) trong nude tetrahydrofuran (2:1, 3 mL) duge khudy & nhiét @9 trong phong trong
3,5 git. Dung moi dé bay hoi dugc loai bé trong diéu kién ap suit giam. Cin dugc pha
lodng bang nudc va axit hoa dén pH 1 bang nudc axit clohydric 10%. Hon hop nude
axit duoc chiét ba 1an bang etyl axetat. Cac phén chiét hitu co da thu gom dugc rira mot
lan bé‘mg dung dich nudc bdo hoa natri clorua, séy kho trén magie sulfat khan, loc, va
6 dén kho trong diéu kién ap suit giam. Can dugc tinh ché bang sic ky nhanh (silicagel)
thu duogc (6-(3-(2-clo-4-((5-xyclopropyl-3-(2,6-diclo-4-flophenyl)isoxazol-4-
yl)metoxy)phenyl)-3-hydroxyazetidin-1-yl)-5-flonicotinoyl)glyxin (Vi du 8). LCMS-
ESI* (m/z): [M+H]" tinh toén cho C30H24Cl3F2N4Og: 679,1; phat hién: 679,3. "H NMR
(400 MHz, DMSO-d6) & 12,68 (s, 1H), 8,68 (t, J = 5,8 Hz, 1H), 8,44 (t, J = 1,7 Hz, 1H),
7,80 (dd, J = 13,2, 1,8 Hz, 1H), 7,71 (d, ] = 8,5 Hz, 2H), 7,39 (d, J = 8.7 Hz, 1H), 6,95
(d, J=2,5 Hz, 1H), 6,77 (dd, ] = 8,6, 2,6 Hz, 1H), 6,26 (s, 1H), 4,93 (s, 2H), 4,66 (d, J
=9,5 Hz, 2H), 4,32 (d, ] = 9,3 Hz, 2H), 3,87 (d, ] = 5,8 Hz, 2H), 2,48 — 2,42 (che Kkhuét
mdt phan bsi DMSO, m, 1H), 1,16 (m, 4H).

Vi du 9: Thir nghiém hoat tinh FRET

Viéc x4c dinh tuong tac peptit dong nhan t6 qua trung gian phéi ti dé dinh

luong sy lién két phéi tr voi thu thé nhan FXR dugc thuc hién nhu sau.

Pidu ché mién lién két v6i phdi tir FXR alpha ctia ngudi: LBD FXRalpha cuia
nguoi dugce biéu hién trong ching E. coli BL21(DE3) duéi dang protein dung hop gin
dudi (gfn thé) GST & ddu tan cliing N. ADN ma hoa mién lién két véi phdi tir FXR duoc
nhan dong trong vecto pDESTI15 (Invitrogen). Su bidu hién duoc kiém sodt bdi gen
khoi ddu T7 d& cam tng boi IPTG. Gi6i han axit amin clia mién lién két voi phoi ti 1a
cac axit amin 187—472 ctia Database entry NM_005123 (RefSeq). Biéu hién va tinh ché
FXR-LBD: Nudi cdy so bd qua dém chung E.coli da bién nap dugc pha lodng 1:20 trong
mdi truong LB-Ampicillin va duge sinh trudng ¢ 30°C dén mat dd quang ODg0o=0,4—

0,6. Tiép theo biéu hién gen dugc cam tng bang cach bd sung 0,5 mM IPTG. Té bao
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duoc i thém trong 6 gidr & 30°C, 180 rpm. Té bao duge thu bang ly tdm (7000 x g, 7
phut, rt). V&i mdi lit gibng té bao ban dAu, cac té bao dugc tao huyén phu lai trong 10
mL dung dich dém lam tan (50 mM Glucoza, 50 mM Tris pH 7,9, 1 mM EDTA va 4
mg/mL lysozym) va dé trén bang trong 30 phit. Tiép theo cac té bao duoc tac dong
séng 4m va méanh vo té bao duge loai bd bang ly tm (22000 x g, 30 phit, 4°C). Véi
mdi 10 mL dich ndi, 0,5 mL huyén phu dic Glutathione 4B sepharose da rira so b
(Qiagen) duoc bd sung va huyén phu dugc quay tir tir trong 1 gior & 4°C. Hat Glutathione
4B sepharose dugc tao vién bang ly tam (2000 x g, 15 gidy, 4°C) va rira hai lan trong
dung dich dém rtra (25 mM Tris, 50 mM KCl, 4 mM MgCl, va 1M NaCl). Vién duogc
tao huyén phti lai trong 3 mL dung dich dém giai hép cho mdi lit gibng ban dau (dung
dich dém giai hap: 20 mM Tris, 60 mM KCl, 5 mM MgCl, va 80 mM glutathion dugc
bd sung ngay truée khi st dung dudi dang bot). Huyén phu dugc quay trong 15 phut &
4°C, céc hat duoc tao vién va lai giai hép véi ntra thé tich dung dich dém giai hép SO
v6i 1an dAu. Nuéce giai hip duge gom va thdm tach qua dém trong 20 mM dung dich
dém Hepes (pH 7,5) chtta 60 mM KCl, 5 mM MgCl, ciing nhu 1 mM dithiothreitol va
10% (v/v) glyxerol. Protein dugc phan tich bing SDS-Page.

Phuong phap nay do kha ndng phéi tir gia dinh didu bién tuong tac gitta mién
lign két vi phéi tir (LBD) ctia FXR biu hién ¢ vi khudn da tinh ché va peptit dugc
biotin hoa téng hop trén co s& cac géc 676-700 cia SRC-1 (LCD2, 676-700). Trinh tu
cta peptit duoc st dung 1a B-CPSSHSSLTERHKILHRLLQEGSPS-COOH (SEQ ID
NO: 1) trong d6 dau tan ciing N dugc biotin héa (B). Mién lién két véi phéi tir (LBD)
ctia FXR duge biéu hién duéi dang protein dung hgp voi GST trong té bao BL-21 bing
cach str dung vecto pDEST15. Té bao dugc lam tan bang séng 4m, va protein dung hop
tinh ché trén glutathione sepharose (Pharmacia) theo huéng dan cua nha san xuat. Dé
sang loc cac hop chét vé tac dong clia chung dén tuong tic FXR-peptit, cong nghé
Perkin Elmer LANCE dugc st dung. Phuong phép nay dua trén sy truyén nang lugng
phu thudc lién két tr thé cho sang thé nhan huynh quang gan v6i thanh vién lién két
nghién ctru. Pé da thao tac va khir nén do phat huynh quang cta hgp chét, cong nghé
LANCE st dung céac chat ddnh d4u huynh quang chung va phat hién phén giai theo thoi
gian. Céc thtr nghi¢ém duoc thuc hién trong thé tich cudi 25 pL trong dia 384 15, trong
dung dich dém trén co s¢ Tris (20 mM Tris-HCl pH 7,5; 60 mM KCI, 5 mM MgCla; 35
ng/ul. BSA), chira 20-60 ng/Id FXR-LBD dugc biéu hién bing con duong tai t6 hop
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dung hop véi GST, 200-600 nM peptit dugc biotin hoa & dAu tan cung N, biéu hién cac
axit amin SRC1 676-700, 200 ng/15 thé lién hop Streptavidin-xIAPC (Prozyme) va 6—
10 ng/16 Eu W1024 — antiGST (Perkin Elmer). Ham lugng DMSO cua mau dugc gilt &
1%. Sau khi tao ra hdn hop thir nghiém va pha lodng cac phdi tir didu bién FXR tiém
nang, hdn hop tht nghiém dugc cén bang trong 1 gio trong tdi & rt trong dia FIA den
384 1 (Greiner). Tin hiéu LANCE duoc phat hién bang Perkin Elmer VICTOR2VTM
Multilabel Counter. Két qua dugc quan sét bang cach vé ty sb gitra 4nh sang buc xa &
665 va 615 nm. Mtrc nén tao FXR-peptit dugc quan sat ma khong cé phéi tir bo sung.
Céc phdi tir thic day tao phirc chit cam ung su gia ting phu thudc ndng do vé tin hidu
phat huynh quang phén giai theo thoi gian. Cac hop chét lién két ngang bang v&i ca
monome FXR va vdi phitc chit FXR-peptit dugc tin 1a khong lam thay doi tin hiu,
trong khi céc phdi tir wru tién lién két voi thu thé monome dugce tin 1a cdm Gng su gidm

phu thudc né)ng d6 v& tin hiéu quan sit dugc.

Pé danh gia kha ning chu van clia hop chét, gia tri ECso duoc xéc dinh dbi voi

cac hop chét vi du va duge néu & duéi trong Bang 2 (FRET ECso).
Vi du 10: Thr nghiém mot thé lai dong vat c6 via (M1H)

Viéc xac dinh su chuyén hoat hoa dugc didu khién boi gen khoi dau Gal4 qua
trung gian phéi tir dé dinh luong sy hoat h6a FXR qua trung gian lién két v6i phdi tir

dugc thuc hién nhu sau.

Phin ADN bb tro ma hoa mién lién két voi phdi tit FXR duge nhan dong (tach
dong) trong vecto pCMV-BD (Stratagene) dudi dang dung hop voi mién lién két véi
ADN GAL4 nidm men dudi sy kiém soat cia gen khoi ddu CMV. Gi6i han axit amin
ctia mién lién két v6i phdi tir 1a cc axit amin 187-472 clia Database entry NM_005123
(RefSeq). Plasmit pFR-Luc (Stratagene) duoc str dung lam plasmit thong bdo, chira gen
khéi dau tong hop v6i ndm doan 1ap ndi tiép cua cac vi tri lién két v6i GAL4 nAm men,
didu khién sy biéu hién cta gen luciferaza cua Photinus pyralis (dom dom M) lam gen
thong bdo. D& cai thién d6 chinh x4c thtr nghiém, plasmit pRL-CMV (Promega) dugc
ddng chuyén nhiém. pRL-CMV chtra gen khéi dAu CMV céu trac, kidm soat su biu
hién cua Renilla reniformis luciferaza. T4t ca cac thit nghiém vé gen thong bdo Gal4
déu duoc thyc hién trong té bao HEK?293 (thu dugc tt DSMZ, Braunschweig, Germany)
sinh trudng trong MEM c¢6 L-Glutamin va Earle's BSS ¢6 b6 sung 10% huyét thanh thai

-71-



41809

bd, 0,1 mM céc axit amin khong thiét yéu, 1 mM natri pyruvat, va 100 don vi
Penicilin/Streptavidin cho mdi mL & 37°C trong 5% CO,. Moi trudong va céc chéit bd
sung dugc thu tir Invitrogen. Péi véi thir nghiém nay, 5 x 10 té bao dugc cdy cho mdi
18 trong céc dia 96 13 trong 100 uL/1d6 MEM ma khong c6 Phenol Red va L-Glutamin
va c6 Earle's BSS ¢6 bd sung 10% FBS duoc xi ly bang than/dextran (HyClone, South
Logan, Utah), 0,1 mM cac axit amin khong thiét yéu, 2 mM glutamin, 1 mM natri
pyruvat, va 100 don vi Penicilin/ Streptavidin/mL, 0 & 37°C trong 5% CO2. Ngay tiép
theo té bao & murc nhap dong >90%. Mai trudng duge loai bd va té bao duoc chuyén
nhidm tam thoi bang cach st dung 20 pL/I13 chét chuyén nhiém trén co s¢ OptiMEM -
polyetylen-imin (OptiMEM, Invitrogen; Polyetyleneimine, Aldrich Cat No. 40,827-7)
bao gdbm ba plasmit dugc md ta & trén. MEM c6 cung thanh phan nhu duoc stt dung dé
cy té bao dugc bd sung 2—4 gid sau khi bd sung hdn hop chuyén nhiém. Tiép theo, cac
dung dich gbc hop chét, pha lodng trudc trong MEM dugc bd sung (ndng do chat dan
cudi khong vuot qui 0,1%). Té bao dugc U thém trong 16 gid trude khi hoat tinh
luciferaza ctia dom dém va renilla dugc do theo tht tw trong phan chiét t& bao nay bang
cach str dung hé théng Dual-Light-Luciferase-Assay (Dyer et al., Anal. Biochem. 2000,
282, 158-161). TAt c4 cac thir nghiém déu dugc 13p lai ba lan.

Dé danh gid kha nang chu van FXR cua cdc hop chét vi du, hiéu nghiém duogc

xac dinh trong thir nghiém M1H va dugc néu trong Bang 2 (M1H ECso).

Béang 2
Vi du FRET G0 Bes (M)
(nM)

I 263 3000

2 25 831

3 74 3.8

4 35 176

5 18 8.6

-72-



41809

6 49 353
7 6,9 1696
8 &1 1264

Vidu 11: Thtt nghiém ID chuyén hoa trong vi thé gan ngudi

Khé nang chuyén héa ctia Vi du 3 va Vi du so sanh 1 trong vi thé gan ngudi
dugc thue hién theo quy trinh sau. Vi thé gan nguoi (35 pL protein, ndng do 20 mg/mL),
350 uL dung dich dém kali phosphat 100 mM (pH 7.,4), 245 pL nude da loai ion va 0,7
ulL dung dich gbc hop chét (5SmM) duge két hop trong éng vi ly tam 1,5 mL. Ong duoc
bit kin va cudn xoay nhe trong 10 giy, tiép theo dit vao Eppendorf ThermoMixer C va

lam 4m so bd & 37°C ¢6 lac & 1100 rpm trong 5 phut.

Dung dich NADPH (70 pL; 10 mM trong nudc) duge bd sung co l4c, hdn hop
duoc hat vai 1an bang pipet, va 200 pL dugc chuyén sang éng vi ly tam 1,5 mL méi
trén bang chira 200 pL axetonitril lanh. Phan mau nay dugc cudn xody & tbc do cao
trong 10 gidy tiép theo dit 1én bang. Sau 30 va 60 phut, cac phin miu bd sung 200 pl
dugc lay ra va chuyén sang 6ng vi ly tim 1,5 mL mdi trén bang chtra 200 pl axetonitril

lanh. Phan mau nay dugc cudn xody & tdc do cao trong 10 gidy tiép theo dit 1én bang.

Céc phan mAu da 1am lanh nay duoc ly tdm ¢ 14.300 vong/phut trong may vi
Iy tam trong 10 phut & 10°C, tiép theo dich ndi dwoc chuyén sang dia 96 16 sau (1 mL)
va bit kin bang miéng dém silic. Mau duoc chuyén sang Cool Stack cta thiét b1 tiém tu
dong (nhiét do dit & 10°C) va 20 pL duge tiém vao khdi phd ké Thermo Elite Orbitrap.
20 uL mAu duge phan tich bing UPLC-MS dé xéc nhén va dinh lugng cdc chét chuyén
hoa (Agilent 1290 G4220 binary pump UPLC véi lo cot Agilent G1316 TCC; cot
Waters Acquity UPLC BEH C18 (¢& 16130 A, cdhat 1,7 um, 2,1 x 50 mm) gitt & 40°C;
mang diot Agilent 1290 G4212 DAD c¢6 gi6i han budc song 190 dén 400 nm; khéi phd
ké Thermo Electron Orbitrap Elite theo kiéu FTMS duong).

Nong do protein vi thé cudi: 1 mg/mL

Nbng d6 NADPH cubi: 1 mM
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Nong do co chat cubi: 5 uM
Céc thoi diém: 0, 30, 60 phut
Thé tich 0/thoi diém: 200 pL

Vi du so sénh 1, so sanh tryc tiép v6i Vi du 3 thiéu phén tir thé 4-flophenyl c6
mat trong hop chit duoc boc 16 trong ban md ta nay, dugc phat hién la duoc chuyén
héa thanh hop chét diol (M1) trong diéu kién duge mo ta & trén (So dd 1). Viéc dua

vao phan tir thé 4-flo trc ché sy tao chat chuyén héa M1 trong cing diéu kién.

So dd 1

Xy~ N
”Oj,/b/
=N

ci cl
(e}
Vi du so sanh 1 M1
m/z 604.0610 m/z 638.0664

D6 phd bién bang UV 23%

X-N c
o
»/CSN/ Cl
HO

Cl
(o]
Vide3 M1
miz 622.0512 M/Z 638.0664

D6 phd bién bang UV <1%
Vi du 12: Danh gid duge dong luc hoc In Vivo ¢ khi duéi dai

Duoc dong luc hoc (Dugc luc hoc) In vivo cua hop chét dai dién c6 cong thuc

(I) va hop chét Vi du so sanh dugc xac dinh nhu sau.

V4t phim thir nehiém va ché phdm

Céc liéu huyén phi dung qua dudng miéng cta hop chét dai dién c6 cong thic
() (Vi du 3) va Vi du so sdnh 2 (Vi du 13/9 cua Patent My $6 9,139,539) duoc didu
ché & cac ndng do 2, 6, 20, va 60 mg/mL trong cac huyén pht nudce chta 0,5% natri
carboxymetylxenluloza (Na CMC), 1% etanol, va 98,5% dung dich dém 50mM Tris, &
pH 8.
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Dong vat
M&5i nhém dinh lidu gdm ba khi duéi dai dwe. Khi dinh lidu, khi c6 thé trong
nam trong khoang tir 2,5 dén 4,4 kg.

Dinh liéu

Céc vat pham thir nghiém duge dung cho khi bang dng thong duong miéng & 5
mL/kg. Trudce khi rat ra, bng thong dugc stc rira bang khoang 10 mL nudc.
Liy miu

Cac mAu mau tinh mach duoc 1y tai cdc thoi diém cu thé sau dinh liéu tir mdi

khi. Cac miu mau duoc liy va chuyén vao cac éng chua chit chdng dong kali (K»)

EDTA.

Xac dinh nong dd FGF19 trong huvyét twong

Kit thtr nghiém FGF19 ELISA tir BioVendor (t€n san pham RD191107200R)

duoc st dung dé xac dinh ndng 46 FGF19 trong céc maiu mau dugc 13y.

X4c dinh ndng dd thudc trong huyét twong

Phin mAu 50 pL ctia mdi mau huyét twong tlr cac nhom dinh lidu 10 va 30
mg/kg va cac miu t = 0 tr cdc nhém 100 va 300 mg/kg duoc xur Iy bang 200 uL
axetonitril (ACN) chtra chudn ndi. Phan mau 25 pL cla céac mau con lai tir nhém 100
mg/kg dugc két hop véi 25 L huyét twong tréng dé c6 dd pha loang 1:2 va xu ly bang
200 pL axetonitril (ACN) chira chuén ni. Phin mau 10 pL ctia cic mau con lai tir nhém
300 mg/kg dugc két hop v&i 40 pL huyét tuong trbng dé co do pha lodng 1:5 va xir Iy
bing 200 pL axetonitril (ACN) chra chudn noi. Cac dung dich ¢ trén dugc ly tam &
5000 RPM trong 10 phut va 50 pL dich ndi duge chuyén sang dia 96 16 sach, tiép theo
14 bd sung 200 uL nude. Phan miu 10 L dugc tiém vao hé théng APT 5000 LC/MS/MS.

Céac mau vuot qué gidi han hig¢u chinh cua thiét bi dugc pha loang va phan tich lai.

DPidu kién HPLC

Cot Zorbax Extend C18 HPLC (50 x 2,1 mm, 3,5 p) tir Agilent Technologies
(Part # 735700-902) dugc sir dung. Pha dong A chira dung dich nudc 1% axetonitril

trong 10 mM amoni format dugc didu chinh dén pH 3,0 béng axit formic. Pha dong B
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chtra va 10% 10 mM amoni format trong axetonitril dugc didu chinh dén pH 5,2 bang
axit formic. Hé thdng ghép kénh (Thermo Aria multiplexer) c6 hai bom kép Agilent
1200 (P/N G1312A Bin Pump) dugc st dung cho giai hép va tach. Chuong trinh giai

hép dugc néu trong Bang 3.

Bang 3
Thoi gian Lueu téc Pha dong A Pha dong B

way O iy %) %)
30 Nap miu 0,50 85 15
180 Budc nhay 0,50 50 50
90 Budc nhay 0,50 99 1
60 Giai hip 0,50 99 1
120 Tai cén bang 0,50 85 15

Khéi phd ké 3 tr cwe (API 5000 triple quadrupole) tir AB Sciex, Foster City,
CA duoc st dung trong kiéu theo doi da phéan tmg dé dinh lwong hop chét. Cac thong

sb cua Khéi pho ké duge néu trong Bang 4.

Bang 4
. Dién thé Khi va Nhiét do
Nguon ion Khi 1 (Arb) Khi 2 (Arb) )
phun (V) cham (Arb) say (°C)
Phun ion
5500 70 50 6 550
Turbo
Két qua

Mitc FGF19 dugc so sanh sau khi dung qua dudong miéng cac lidu gia ting cla
Vi du 3 hogc Vi du so sanh 2 (3 dén 300 mg/kg). Su gia ting phy thude lidu vé tiép
xtic v6i huyét twong duge quan sat thdy ddi véi ca hai hop chat va AUC cuc dai dat

dugc voi mdi hgp chét & 300mg/kg 13 trong duong (Fig. 1). Vi du 3 lam gia tang FGF19

-76-



41809

huyét twong phu thudc lidu, dat dén Cmax 16000 pg/ml & lidu cao nhét (Fig. 2). Viéc
dung Vi du so sanh 2 cling lam gia tang FGF19 huyét twong, song mirc FGF19 cuc dai
thap hon déng ké (Cmax 3000 ng/ml) so v6i vi du 3. Hon thé nira, cam tmg FGF19 cuc
dai boi Vi du so sanh 2 1a dat duoc ¢ 5 mg/kg; cac liéu cao hon khong lam gia tang
thém mic du tiép xtic thude huyét twong lau hon (Fig. 2). Vi du nay ching to rang viéc
ding IV hodc qua duong miéng Vidu 3 co thé cam ung mirc FGF19 cao hon so v6i Vi
du so sanh 2.

* * *

Trur khi ¢6 quy dinh khéc, tAt ca cac thuat ngit khoa hoc k¥ thuat duge st dung
trong ban mo ta nay déu c¢6 nghia nhu thuong duge hiéu bdi ngudi co hiéu biét trung

binh trong linh vuc nay.

Do d6, can phai hidu ring mic du sang ché dugc boc 10 cu thé bang cac phuong
An uu tién va cac dAu hidu tuy ¥, viéc cai bién, cai thién va bién dbi cac boe bd duge thé
hién trong do co thé dugc vién dén boi ngudi co hiéu biét trung binh trong linh virc nay,
va céc cai bién, cai thién va bién dbi nhu vay duoc coi la nam trong pham vi cua sang
ché. Cac vt liéu, phuong phap va vi du dugc cung cép trong ban md ta nay dai dién
cho cac phuong an wu tién, dugc liy 1am vi dy, va khong du tinh gidi han pham vi cua

sang ché.

Sang ché da dugc mo ta rong va chung trong ban md ta nay. Mdi loai va phan
nhém ndm trong bdc 10 chung ciing tao nén mot phﬁn cua sang ché. Diéu nay bao gdm
mo ta chung vé sang ché véi didu kién hodc gidi han phu dinh loai bo déi tuong bat ky
khoi giéng, bat ké vat liéu chinh x4c c6 dugc vién dan cu thé trong ban mo ta nay hay

khong.

Ngoai ra, khi cac d4u hiéu hoic khia canh cua sang ché dugc md ta lién quan
dén nhom Markush, nguoi co hiéu biét trung binh trong linh vuc nay s& nhan thdy rang
sang ché ciing dugc mo ta lién quan dén bd phan hozc phan nhém bd phén cu thé bt
ky ctia nhom Markush.

Cén phai hiéu ring mic du ban mo ta dugc mo ta két hop v6i cac phuong én &
trén, phén mo ta & trén va cac vi du dugc du tinh minh hoa va khong lam gi6i han sang
ché. Cac khia canh, vu diém va cai bién khac trong pham vi cua sang ché s& 1a hién

nhién dbi v6i nguoi co hiéu biét trung binh trong linh vyc nay.
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YEU CAU BAO HOQ

1. Hop chét c6 cong thire (Ta):

(Ia)

trong do:
Q 1a phenylen dugc thé bang mét clo;
Y I1aN;
R! 12 xyclopropyl hodc metyl;
R? vaR3 1a clo;

R*-A la:

w1
=N, trong d6 pyridylen tiy y duoc thé bing mdt hodc hai nhém doc lap
dugc chon tur halogen, Cis-alkoxy, halo-Ci.4-alkoxy, Cis-alkyl, va halo-Cj.-
alkyl va R* 1a -CO2R? hoic -C(O)NRRS;
R’ 1a hydro; va
R61a Cio-alkyl tity ¥ duoc thé bang -CO,H hodc -SO3H;
hodc mudi duoc dung, chit dong phan 1ap thé, hdn hop clia cac chat déng phan 1ap thé,
hodc tautome cua no.
2. Hop chét theo diém 1, trong d6 A la pyridylen dugc thé béng mdt flo; hodc mudi
dugc dung, chét d@)ng phéan 13p thé, hon hop cua céc chét déng phan 1ap thé, hoac

tautome cua no.

3. Hop chét theo diém 1, trong d6 A 14 pyridylen khong dugc thé; hodc mudi dugc dung,

chét dong phan lap thé, hdn hop clia cac chét ddng phan lap thé, hodc tautome ctia no.
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4. Hop chét theo diém 1 hodc 2, trong d6 R* 1a -CO2R’, va R’ 12 hydro; hodic mudi duoc
dung, chat dong phan lap thé, hdn hop ctia cac chét ddng phan lap thé, hodc tautome
ctia no.
5. Hop chét theo diém 1 hoic 2, trong do:

R*1a -C(O)NR’RS;

R’ 1a hydro; va

R 14 Cyo-alkyl, trong d6 Cio-alkyl nay duge thé bang -SOsH hodc -CO2H;

hodc mubi dugce dung, chét déng phan lap thé, hdn hop cla cac chét déng phan lap thé,

hodc tautome cua no.

6. Hop chat theo diém 1, trong d6 R*-A la:

F F
B N
F
« © N o) | _N
HN
I/N \l\ HNW

OH ; SO4H , hoidc CO,H

O
hodc mudi duge dung, chat ddng phan lap thé, hdn hop clia cac chit ddng phan lap thé,

hodc tautome cua no.

7. Hop chat theo diém 1, trong d6 hop chét nay duge chon tir nhém bao gbm:
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F /jO/HQ/O
XN C
o U
@/ Cl
N
" o OV
O HO

N

0" OH

F /jO/HQ/O
N—N C
o U
Yq o
HO
F , Va HO,C

hodc mubi dugc dung, chat ddong phan 1ap thé, hdn hop cia cac chét ddng phén 14p thé,

hodc tautome cua no.

8. Hop chét theo diém 1, trong d6 hop chit ndy c6 cong thirc sau:

F
o) OH
0
%@N o1&
HO =N Z
Cl cl Cl
F ;

hodc muoi duoc dung cia nd.

9. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thic sau:

F
0 OH
D)o IS
HO =N 2
Cl cl cl
F .

10. Dugc pham chira hop chét hoic mudi duoc dung theo diém bét ky trong sb cac diém

tr 1 dén 9 va ta duoc dugc dung.
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FIG. 1
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*p < 0,05 so véi 1 mg/kg; ** p <0,05 so vdi 5 mg/kg; *** p < 0,05 so v6i 100 mg/ke;

mot dbi trong nim ngoai nhém 10 mg/kg cta Vi du 3 do >3 SD tir gid tri trung binh.

FIG. 2
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