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(57) Sang ché dé cap dén cac dan xuét cua 1,2,5- -benzothiadiazepin co cong thire (I). Cac
hop chét nay 1a chit diéu tiét axit mat c6 hoat tinh (rc ché chit van chuyén axit mat phu
thudc natri dinh (ASBT) va/hoac chét van chuyen axit mat tu gan (LBAT). Sang che con
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chuyén hoa axit béo va str dung glucoza, cung nhu cac bénh duong ti€u hoa va bénh gan.
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Linh vire k§ thuit dwoc dé cap

Sang ché d& cap dén cac din xuit cta 1,2,5-benzothiadiazepin c6 cong thirc (I).
Céc hop chét nay la chét diéu tiét axit mat c6 hoat tinh trc ché chét van chuyén axit mat
phu thudc natri dinh (apical sodium-dependent bile acid transporter, ASBT) va/hodc chét
van chuyén axit mat tlr gan (liver bile acid transport, LBAT). Sang ché con dé cap dén
duoc pham chira cac hop chit nay va md ta viéc sir dung cic hop chét nay dé diédu tri cac
bénh vé tim mach, cac r6i loan chuyén hoa axit béo va st dung glucoza, cic bénh vé

- duong ti€u hoa va bénh gan.

Tinh trang k§ thuét ciia sang ché

Céc axit mét 1a chét tiy rira sinh 1y c¢6 vai trd quan trong trong viéc hép thu va
véan chuyén lipit, chit dinh dudng va vitamin trong rudt. Chiing ciing 1a cac phan t tin
hiéu c6 tac dung kich hoat céc thu thé nhéan va cac duong truyén tin hiéu cia t& bao ma
didu hoa qua trinh chuyén hoa lipit, glucoza va ning lugng. Axit mét 1a céc axit steroit
dugc téng hop tir cholesterol trong gan va dugc tich trit trong tai mat dudi dang céc
mixen. Trong qua trinh ti€u hoéa, ta trang kich thich su giai phéng hormon khién cho tdi
maét co lai, nh¢ d6 giai phong céc axit mat vao rudt non noi ching thuc day sy hép thu
vitamin tan trong chat béo va cholesterol. Khi t6i hdi trang, cac axit mat dugc tai hap thu
tir rudt non va duge tiét vao tinh mach cira dé trd lai gan qua duong tudn hoan tinh mach
ctra. Hon 90% céc axit mat do viy dugc tai sinh va dugc dua trd lai gan. Cac axit mat
nay sau dé duoc van chuyén qua 16p mang hinh sin ciia t€ bao gan va tiét lai qua mang
tidu quan vao mat. Trong lan ddu di qua, 75-90% cac axit mat dugc hép thu bai cac té
bao gan, hoan thanh mot vong tudn hoan rudt-gan. Mot phén axit mat thoat khoi su thanh
loc trong gan va di vao hé tuan hoan toan than noi cic axit mat ty do ndy dugc loc béi
cAu than, dugc thu hdi mot cach c6 hidu qua trong cac éng lwon gan va xuit nguoc trd lai
hé tudn hoan toan than. Piéu tht vi 12 hdu hét cac axit mat tiét qua mang tidu quan vao
mat c6 ngudn gde tir bé tudn hoan véi it hon 10% dén tir qué trinh tong hop méi de novo
trong gan. Mot phin nhé cac axit mat khong duogc tai hép thu trong hdi trang sé& di t6i két
trang. Bén trong 1ong rudt, cc axit mat so cip duoc bién dbi thanh cac axit mat thir cip

dudi tac dung cia vi khuan duong rudt, chu yéu boi cac phan tmg dehydroxyl hoa don
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hoic kép ciia nhan steroit. Cac axit mat khong bi hdp thu & rudt sau d6 s& dugc bai tiét

vao phén.

Nhin chung, hé théng van chuyén hiéu qua nay gitp duy tri bé axit mat & mirc
khéng i, ddm bao mirc du cao cla cac axit mat tiép hop trong rudt non dé thuc diy su
hép thu lipit cling nhu gidm tai lugng vi khuén duong & rudt non. Hé thng nay ciing
giam thiéu lugng axit mat mét di trong phan va nuéc tiéu va bao vé khoang rudt va
khoang gan mat bang cich loai bd cic thudc tiy c6 kha ning gy doc té bao (nhu da
duoc nghién ciru béi Kosters va Karpen (Xenobiotica 2008, vol. 38, p. 1043-1071);
Chiang (J. Lipid Res. 2009, vol. 50, p. 1955-1966); va Dawson (Handb. Exp. Pharmacol.
2011, vol. 201, p. 169-203)).

Viéc diéu hoa kich thude ciia bé axit mat dugc thiy 13 dong mdt vai trd quan
trong trong viéc dat dugc nodi cln bing cholesterol bang cach chuyén héa cholesterol
thanh axit mét trong gan, 13 con duong chinh @8 loai bo cholesterol ra khéi co thé. Gan
déng vai tro thiét yéu trong viéc loai bd cac hop chat ndi sinh va hop chét la sinh hoc
(xenobiotic) ra khéi co thé. Hoat dong tiét binh thuong ciia gan mét va tuin hoan rudt-
gan 13 cn thiét dé dé loai bé cac hop chét néi sinh nhur cholesterol va bilirubin va cac
chét chuyén héa ctia chiing ra khéi co thé, nho d6 duy tri duge trang théi ndi can bang

ctia lipit va axit mat. (Kosters and Karpen, Xenobiotica 2008, vol. 38, p. 1043-1071).

Su tai hép thu axit mat & hdi trang c6 thé bi trc ché boi cac hop chat e ché van
chuyén axit mat phu thudc natri dinh (ASBT). Viéc trc ché su tai hip thu axit mat nay
dugc cho 1a hitu ich trong diéu tri mot sd bénh, bao gém 61 loan m& mau, bénh tiéu
duong, béo phi, tdo bon, bénh gan & mat, bénh gan nhiém m& khong do rugu va cac bénh
gan khac. Mot s6 hop chét e ché ASBT da duoc bdc 16 trong nhitng thap ky qua, xem vi
du nhu WO 93/16055, WO 94/18183, WO 94/18184, WO 96/05188, WO 96/08484,
WO 96/16051, WO 97/33882, WO 98/03818, WO 98/07449, WO 98/40375,
WO 99/35135, WO 99/64409, WO 99/64410, WO 00/47568, WO 00/61568,
WO 00/38725, WO 00/38726, WO 00/38727, WO 00/38728, WO 00/38729,
WO 01/66533, WO 01/68096, WO 02/32428, WO 02/50051, WO 03/020710,
WO 03/022286, WO 03/022825, WO 03/022830, WO 03/061663, WO 03/091232,
WO 03/106482, WO 2004/006899, WO 2004/076430, WO 2007/009655,
WO 2007/009656, WO 2011/137135, DE 19825804, EP 864582, EP 489423,
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EP 549967, EP 573848, EP 624593, EP 624594, EP 624595, EP 624596, EP 0864582,
EP 1173205 va EP 1535913.
Tuy d3 biét nhidu hop chat trc ché ASBT, vAn cén c6 thém c4c hop chét diéu bién

axit mat c6 dic tinh dugc toi uu hoa vé hiéu luc, d6 chon loc va do sinh kha dung.

Bén chit k§ thuit ciia sing ché

D4 phat hién ra réng mot sb chit din xuét 1,2,5-benzothiadiazepin c6 tdc dung trc
ché manh déi v6i chit van chuyén axit mat phu thudc natri dinh (ASBT) va/hodc chat
vén chuyén axit mat tir gan (LBAT), va c6 thé 12 hiru ich dé diéu tri cic bénh trong d6

can rc ché qua trinh tuan hoan axit mét.

Theo khia canh tht nhét, sang ché dé xut hop chét c6 cong thic (1)

R5A R5B O\\I(/) /RG

HOWOQS\N R

R5C" R5D )< 5

OR* R% /R
-
\\/

R3],
@D

trong do:

mdi R! va R? doc 14p 1a C,4 alkyl;

R’ duoc chon doc lap tir nhom gdm hydro, halogen, hydroxy, Ci.4 alkyl, Ci4
haloalkyl, C;4 alkoxy, C;4 haloalkoxy, Xyano, nitro, amino, N-(C;4 alkyl)amino,
N,N-di(C,.4 alkyl)amino va N-(aryl-C,_4 alkyl)amino;

n 12 s6 nguyén bang 1, 2 hodc 3;

R* dugc chon tr nhom gdm hydro, halogen, hydroxy, xyano, Ci4 alkyl,
Cs¢ xycloalkyl, C;4 alkoxy, Cs¢ Xycloalkyloxy, Cj4 alkylthio, Cs¢ xycloalkylthio,
amino, N-(C;.4 alkyl)amino va N,N-di(C,.4 alkyl)amino;

mdi R*A, R, R° va R°® duoc chon doc 1ap tir nhom gbm hydro, halogen, hydroxy,
amino va Cy_4 alkyl; va

R® duge chon tir nhom gdm hydro va Cy.4 alkyl;
hodc mubi duge dung ctia ching.

Theo mot s6 phuong an, R' 12 n-butyl.
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Theo mot sb phuong an, R*14 Cyy alkyl. Theo mot phuong an dugc uu ti€n, R?1a
metyl. Theo mt phuong 4n dugc vu tién khac, R? 13 etyl. Theo mot phwong an dugc wu

tién khac, R? 13 n-propyl. Theo mdt phuong an khac nira, R? 14 n-butyl.

Theo mdt s6 phuwong 4n, R® dugc chon ddc 1ap tir nhom gdm hydro, halogen,
hydroxy, amino, xyano, C;.4 haloalkyl, C;_4 alkoxy va Cy4 haloalkoxy. Theo mt phuong
an khac, R’ 1a hydro. Theo mét phwong &n duoc vu tién, R’ dugc chon doc 1ap tir nhom

gbm hydro, flo, clo, brom, hydroxy, xyano, triflometyl, metoxy va triflometoxy.

Theo mot phuong an duge uu tién, n bé'mg 1, tirc 1a vong phenyl dugc thé chi

bang mot phén tir thé R®. Theo mot phuong 4n dugc uu tién khac, R® nim 6 vi trf para.

Theo mét sb phuong 4n, R* duoc chon tir nhom gdm halogen, hydroxy, xyano,
Ci.4 alkyl, Cy4 alkoxy, Ci4 alkylthio, amino, N-(Ci4 alkyl)amino va N,N-di(C;.4
alkyl)amino. Theo mt phuong an dugc wu tién, R* dugc chon tir nhém gém flo, clo,
brom, hydroxy, xyano, metyl, metoxy, etoxy, metylthio, etylthio, amino, metylamino va
dimetylamin. Theo m¢t phuong 4n khac, R* duoc chon tir nhom gém flo, clo, brom,
metoxy, etoxy, metylthio, etylthio va dimetylamin. Theo mét phuong an dugc uu tién

khac, R* dugc chon tir nhom gém clo, brom, metylthio va dimetylamin.

Theo mot sb phuong an, mdi R** va R°® duoc chon doc 1ap tr nhém gE‘)m hydro,
halogen, hydroxy, amino va metyl. Theo mt sb6 phuong 4n, mdi R* va R’® doc lap 1a
hydro hodc hydroxy. Theo mot phuong an khac, R>* 14 hydro hoic hydroxy va R® 1a
hydro. Theo mdt s6 phuong én, mdi R va R° doc 1ap 1a hydro hozc metyl. Theo mot

phuong an khac, R*C 1 hydro hoic metyl va R*P 14 hydro.
Theo mdt phwong 4n, R® 14 hydro. Theo mot phwong 4n khac, R® 14 metyl.

Theo mot phuong an duge vu tién, hop chét c6 cong thirc (I) 1a hop chét c6 cong
thue (I-a)

" (I-2)

trong do:
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R*1a Cy4 alkyl;

R’ dugc chon doc 1ap tir nhom gém hydro, halogen, hydroxy, xyano, C;_4 haloalkyl,
C1.4 alkoxy va Cy_4 haloalkoxy;

n 12 s6 nguyén bang 1 hoic 2;

R dugc chon tir nhom gém halogen, hydroxy, xyano, C;.4 alkyl, Ci4 alkoxy,
Cy.s alkylthio, amino, N-(Cy4 alkyl)amino va N,N-di(C;.4 alkyl)amino;

R duoc chon tr nhém gém hydro, halogen, hydroxy, amino va Cy.4 alkyl; va

R’C 12 hydro hoic Cy4 alkyl;

ho#c mubi duge dung cua chung.

Theo mot phuong an dugce vu tién khac, hop chét c6 cong thirc (I) 1a hop chét ¢6
cong thuc (I-b)

R5A O\I/O
Hom)vo \}FZ\/\
2
0 R4I :[ /R
R® (I-b)

trong do:

R? 12 metyl, etyl, n-propyl hodc n-butyl;

R? dugc chon tir nhom gém hydro, flo, clo, brom,' hydroxy, xyano, triflometyl,
metoxy, va triflometoxy;

R* dugc chon tr nhém gdm flo, clo, brom, hydroxy, xyano, metoxy, etoxy,
metylthio, etylthio va dimetylamin; va

R*A dugc chon tir nhém gdm hydro, halogen, hydroxy, amino va metyl;

hodc mudi duge dung cta chung.

Theo mot phuong an duge uu tién khac, hop chét c6 cong thire (I) 12 hop chét ¢6

cong thirc (I-b) nhu duge xac dinh trén day, va trong do:
R? duge chon tir nhém gdm hydro, flo, clo, brom, hydroxy va metoxy; va

R* duoc chon tir nhém gém flo, clo, brom, metoxy, etoxy, metylthio, etylthio va

dimetylamin.
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Céc hop chét duge wu tién theo sdng ché 1a cac hop chét c6 cong thic (I-b), nhu
dugc x4c dinh trén diy, trong d6 cidc nhom tir R? t6i R* 14 nhu dugc xac dinh trong

Bang 1 duéi day, hodc mudi dugc dung ciia ching:

Bang 1
RZ - R3 ; R4 RSA
CH, H SCH; H
CH;3 F SCH; H
CH; OCH; | SCH; H
CH, OH SCH; H
CH, Cl SCH; H
CH,3 11 SCH; | OH
CH, F SCH; | OH
CH; OCH; | SCH; | OH
CH; OH SCH; | OH
CH, Cl SCH; | OH
CH,3 H |N(CH;),| H
CH; F  |N(CHs), | H
CH;4 OCH; | N(CH3), | H
CH, OH |N(CH3;),| H
CH; Cl |N(CH;),| H
CH; H |N(CH;3),| OH
CH; F | N(CH;), | OH
CH, OCH; | N(CH;), | OH
CH; OH |N(CH;), | OH
CH,3 Cl |N(CH3),| OH
CH,CHj H SCH; H
CH,CHj F SCH; H
CH,CH; OCH; | SCH; H
CH,CH, OH SCH; H
CH,CH; Cl SCH; H
CH,CH; H SCH; | OH




RE Y R" A
CH,CH;, F | SCH, | OH
CH,CH, OCH, | SCH; | OH
CH,CH;, OH | SCH, | OH
CH,CH, Cl | SCH, | OH
CH,CH, H |NCH),| H
CH,CH;, F | N(CHy),| H
CH,CH;, OCH, | N(CHy), | H
CH,CH, OH |N(CHy),| H
CH,CH; Cl | N(CHy),| H
CH,CH;, H | N(CH), | OH
CH,CH;, F | N(CH), | OH
CH,CH, OCH, | N(CH;), | OH
CH,CH;, OH | N(CHs),| OH
CH,CH;, Cl | N(CHs), | OH

CH,CH,CH,CH; | H | SCH; | H

CO,CH,CH,CH, | F | SCH; | H

CH,CILCH,CH, | OCH, | SCH; | H

CH,CH,CH,CH, | OH | SCH; | H

CILCH,CH,CH; | Cl | SCH; | H

CILCH,CH,CH; | H | SCH; | OH

CH,CH,CH,CH; | F | SCH; | OH

CH,CH,CH,CH; | OCH, | SCH; | OH

CH,CH,CH,CH; | OH | SCH; | OH

CH,CH,CH,CH; | Cl | SCH; | OH

CH,CH,CH,CH; | H |N(CHy),| H

CH,CH,CH,CH; | F |N(CHy),| H

CH,CILCH,CH, | OCH; | N(CHy), | H

CH,CH,CH,CH; | OH |N(CHy),| H

CH,CH,CH,CH; | Cl |N(CHs),| H

CH,CH,CH,CH; | H |N(CHs),| OH




RZ »RS R4 RSA 7
CH,CH,CH,CH; F | N(CH;),| OH
CH,CH,CH,CH; | OCH; | N(CH;), | OH
CH,CH,CH,CH; | OH |[N(CHs),| OH
CH,CH,CH,CH; | Cl |N(CHi),| OH

Theo phuong an thuc hién cu thé, hop chit c6 cbng thirc (I) duge chon tir nhom
gom:
axit 3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahy drobenzo-
1,2,5-thiadiazepin-8-yl)oxy)propanoic;
axit 3-((3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)propanoic;
axit (S)-3-((3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)propanoic;
axit (R)-3-((3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic;
axit 3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoic;
axit (S)-3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoic;
axit (R)-3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoic;
axit 3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin-8-yl)oxy)butanoic;
axit (S)-3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)butanoic;
axit (R)-3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)butanoic;
axit 3-((3,3-dibutyl-7-clo-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin-8-yl)oxy)propanoic;
axit 3-((3,3-dibutyl-5-(4-hydroxyphenyl)-7-(metylthio)-1,1-dioxido-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic;
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axit 3-((3-Butyl-7-(dimetylamin)-3-etyl-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)propanoic;

axit (S)-3-((3-butyl-7-(dimetylamin)-3-etyl-1,1-dioxido-5-phenyl-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic;

axit (R)-3-((3-butyl-7-(dimetylamin)-3-etyl-1,1-dioxido-5-phenyl-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic;

O-(3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin-8-yl)serin;

(S)-0-((R)-3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)serin;

(R)-O-((R)-3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)serin;

(S)-0-((S)-3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)serin; va

(R)-0-((S)-3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2.3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)serin;

hodc mudi duoc dung cia ching.

M3 ta chi tiét cac phwong an thue hién sang ché
Trong ban mé ta nay, thuét ngit “halo” dung dé chi flo, clo, brom va iodo.

Trong ban mé ta nay, thuat ngit “C;.¢ alkyl” dung @8 chi nhém alkyl mach thing
hosic mach nhanh c6 tir 2 dén 6 nguyén tir cacbon, va thudt ngit “Cy4 alkyl” dung dé chi
nhom alkyl mach théng hozc mach nhanh c6 tir 1 t6i 4 nguyén tir cacbon. Vi du vé Ci4
alkyl gdm metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, butyl béc hai va tert-butyl.

Trong ban md ta nay, thuit ngit “C,4 haloalkyl” dung dé chi nhém C,4 alkyl
mach théng hodc mach nhanh, nhu duoc xac dinh trén day, trong d6 mot hoac nhiéu
nguyén tir hydro da dugc thay thé bing halogen. Vi duy vé Cy.4 haloalkyl gdm clometyl,
floetyl va triflometyl. B

Trong ban mé ta nay, cac thut nglt “C.4 alkoxy” va “Cy.4 alkylthio” dugc dung
dé chi nhém C.4 alkyl mach thing hozc mach nhénh dugc gén vao phan con lai ctia phan

ttr 14n luot qua nguyén tir oxy hodc luu huynh.
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Trong ban md tad nay, thudt ngit “Cs;e xycloalkyl” dung dé chi don vong
hydrocacbon no ¢6 tir 3 t6i 6 nguyén tir cacbon. Vi du vé Cs6 xycloalkyl gbém

xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl.

Thuét ngit “aryl” biéu thi don vong thom gbdm 6 nguyén tir cacbon hodc hé hai

vong thom gdm 10 nguyén tir cacbon. Vi du v& aryl gdbm phenyl, naphtyl va azulenyl.

Thuét ngit “amino” dung dé chi nhém -NH,. Trong ban mo ta nay, cac thuat ngir
“N-(Cy4 alkyl)amino” va “N,N-di(C;.4 alkyl)amino” dugc cung dé chi nhom amino,
trong d6 mot hodc ca hai nguyén tir hydro 13n lwgt dugc thay thé bing nhém C .4 alkyl
mach thing hoic mach nhéanh. Vi du vé N-(C 1.4 alkyl)amino gdm metylamino, etylamino
va tert-butylamino, va vi du vé N,N-di-(Cp4 alkyl)amino gdm dimetylamin va

dietylamino.

Trong ban md ta nay, thudt ngit “N-(aryl-C;.4 alkyl)amino” dung dé chi nhém
amino, trong d6 nguyén tir hydro dugc thay thé bang nhém aryl-C 4 alkyl. Vi du vé N-

(aryl-C,4 alkyl)amino gdm benzylamino va phenyletylamino.

Trong ban mo ta nay, thudt ngit “dugc dung” diung dé chi cac hop chét, nguyén
liéu, hén hop va/hodc dang lidu lwgng thich hop dé dung 1am dwoc pham cho ngudi va
no6i chung 14 an toan, khong doc va khong duoc mong mudn vé& mit sinh hoc hodc céac

mit khac.

Trong ban mo ta nay, tir "khoang" khi dung v6i tri sd hodc thong sb bao gbm (va
mo ta) cac phuong 4n bao ham tri s6 hodc thong sd d6. Vi du, viéc mo ta "khoang 20"
bao ham ca mo ta "20". Cac khoang s6 bao ham ca cac sb x4c dinh khoang nay. Néi
chung, tr "khoang" dung dé chi tri s& duoc chi dinh cta bién sb nay va tAt ca cac gia tri
cta bién sb nay trong pham vi 16i tht nghiém cua tri s6 duoc chi dinh (vi du, trong
khoang 95% d9 tin cy tinh trung binh) hodc trong khoang 10% cua tri s6 dugc chi dinh,

tuy theo gia tri nao 16n hon.

Céc hop chét 1,2,5-benzothiadiazepin c6 cong thirc (I), hodc mudi duoc dung ctia
chung, 1a céc chét trc ché ctia chét van chuyén axit mat phu thudc natri dinh (cac chét trc
ché ASBT), clia chét van chuyén axit mat tir gan (cic chét tc ché LBAT), hodc cta ca
hai chét van chuyén axit mat phu thudc natri dinh va chit van chuyén axit mat tu gan
(céc chét tc ché kép ASBT/LBAT). Do do, chiing ¢6 thé hitu ich trong viéc diéu tri hoac

phong ngira cac tinh trang bénh, céc roi loan va bénh, trong d6 can e ché qua trinh tuan
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hoan axit mat, nhu cac bénh vé tim mach, cac rdi loan chuyén hoéa axit béo va sit dung

glucoza, cac bénh duodng tiéu hoa va bénh gan.

Céc bénh v& tim mach va cac rbi loan chuyén héa axit béo va st dung glucoza
bao gdm, nhung khong chi gii han &, ting cholesterol mau; rdi loan chuyén héa axit béo
bénh tiéu dudng typ 1 va typ 2; cac bién chiing cia bénh tiéu dudmg, gdm bénh duc thiy
tinh thé, bénh mach mau vi md va vi md, bénh vong mac, bénh than kinh, bénh than va
cham lanh vét throng, thiéu mau cuc bd & md, loét ban chan ngudi bi tiéu duong, xo
cting dong mach, nhdi méau co tim, hoi ching dong mach vanh cép tinh, dau that nguc
khong 6n dinh, dau thét nguc 4n dinh, dot quy, bénh tac dong mach ngoai bién, bénh co
tim, bénh suy tim, rdi loan nhip tim va phuc hoi mach méu; cac bénh lién quan dén bénh
tiéu dudong nhu khang insulin (t6n thuong nodi can bang glucoza), ting dudng huyét, tang
tiét insulin, tdng néng dd axit béo hodc glyxerol trong mau, béo phi, 161 loan m& mau,
tang lipit méu gbm ting m& mau, hoi ching chuyén hoéa (hdi ching X), vira xo dong

mach va tang huyét ap; va dé ting ndng dd lipoprotein mat dd cao.

Cac bénh va 161 loan duong tiéu hoa gé)m tao bon (gém tao bon man tinh, tdo bon
chtrc nang, tdo bén vo cin man tinh (chronic idiopathic constipation, CIC), tdo bon
khong lién tuc/1é té, tdo bon thur phat do bénh tiéu duong, tdo bon thir phat do dot quy,
t4o bon thir phat do bénh than man tinh, tdo boén thir phéat do bénh da xo cling, tdo bén
thtr phét do bénh Parkinson, tdo bon thir phét do xo ciig toan thén, tdo bon do thubc, hoi
chirg ru6t kich thich do tdo bén (irritable bowel syndrome with constipation, IBS-C),
hoi chimg rudt kich thich hon hop (irritable bowel syndrome mixed, IBS-M), tao bon
chirc ning & tré em va tdo bon do opioid); bénh Crohn; kém hép thu axit mat nguyén
phat; hoi ching rudt kich thich (irritable bowel syndrome, IBS); bénh viém rudt
(inflammatory bowel disease, IBD); bénh viém hi trang; va bénh trao nguge va cac bién
chimg ctia chung, nhu viém thyc quan Barrett, viém thuc quén trao ngugc mat va viém

da day trao ngugc mat.

Bénh gan nhu néu trén 1a bénh b4t ky & gan va & cic co quan két ndi véi gan, nhu
tuyén tuy, tinh mach cira, nhu mé gan, cdy mat trong gan, ciy mét ngoai gan va tii mat.
Trong mot sb trudng hop, bénh gan 12 bénh gan phu thudc axit mét. Cac bénh va 161 loan
gan bao gém, nhung khong chi gidi han &, rdi loan chuyén hoéa di truyén cla gan; 16i

baim sinh cta qua trinh téng hop axit mat; di tat 6ng méat bim sinh; hep 6ng mat; hep 6ng
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mat hau Kasai; hep 6ng mét sau ghép gan; viém gan so sinh; & mét so sinh; cic dang di
truyén cia  mat; bénh u vang gan ndo; khiém khuyét thir clp clia qua trinh téng hop
BA; hoi chimg Zellweger; bénh gan li€n quan t6i xo nang; thiéu hut alphal-antitrypsin;
héi chimg Alagilles (Alagilles syndrome, ALGS); hoi chimg Byler; khiém khuyét chinh
cia qua trinh tbng hop axit mat (bile acid, BA); & mat trong gan gia dinh tién trién
(progressive familial intrahepatic cholestasis, PFIC) gbm PFIC-1, PFIC-2, PFIC-3 va
PFIC khong chi dinh, PFIC chuyén huéng sau ghép mat va PFIC sau ghép gan; & mt tai
phat 1anh tinh trong gan (benign recurrent intrahepatic cholestasis, BRIC) gbébm BRICI,
BRIC2 va BRIC khong chi dinh, BRIC chuyén huéng sau ghép mat va BRIC sau ghép
gan; bénh viém gan ty mién; xo gan mat nguyén phat (primary biliary cirrhosis, PBC);
x0 hoa gan; bénh gan nhiém m& khong do rugu (non-alcoholic fatty liver disease,
NAFLD); viém gan nhiém m& khong do rugu (non-alcoholic steatohepatitis, NASH);
tdng huyét ap ctra;  mat; hoi chung & mat Down; & mét do thudc; @ mat & gan trong thai
ky (vang da khi mang thai); & mét trong gan; o mdt ngoai gan; r mét li€én quan dén dinh
dudng qua duong tiéu hoa (parenteral nutrition associated cholestasis, PNAC); (r mat li€n
quan dén phospholipit thip; hoi chitng & mat phu bach huyét 1 (lymphedema cholestasis
syndrome 1, LSC1); viém 6ng mat xo cimg nguyén phat (primary sclerosing cholangitis,
PSC); viém dng mat lién quan t6i immunoglobulin G4; viém dng mat nguyén phat; séi
tui mat (so6i mat); soi 6ng mat; soi thi mat; viém tuy séi mat; bénh Caroli; bénh 4c tinh
cia éng mat; bénh ac tinh gay tac nghén cdy mat; teo 6ng mat; viém duong mat do
AIDS; viém duong mat do thiéu mau cuc bd; bénh ngtra do r mat hodc vang da; viém
tuy; bénh gan tr mién méan tinh din dén  mat tién trién; gan nhiém md&; viém gan do
ruou; gan nhiém m& cip tinh; gan nhiém md trong thai ky; viém gan do thudc; cac rbi
loan qua tai sit; khiém khuyét tong hop axit mat bam sinh typ 1 (bile acid synthesis
defect type 1, BAS typ 1); tén thwong gan do thudc (drug-induced liver injury, DILI); xo
gan; XOo gan bdm sinh; viém xo gan; bénh mod bao Langerhans (Langerhans cell
histiocytosis, LCH); viém xo chit 6ng mat so sinh (neonatal ichthyosis sclerosing
cholangitis, NISCH); proteporphyrin hdng ciu (erythropoietic protoporphyria, EPP); suy
giam dng din mat gian thiy & tudi trudng thanh vo cin (idiopathic adulthood ductopenia,
IAD); viém gan so sinh v6 can (idiopathic neonatal hepatitis, INH); thidu san dng mat
lien khéi khéng hoi ching (non syndromic paucity of interlobular bile ducts, NS

PILBD); xo gan thoi tho 4u cta nguoi da dd & Bic My (North American Indian
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childhood cirrhosis, NAIC); bénh sarcoid ciia gan; bénh thodi héa dang tinh bot; viém
rudt hoai tir; doc tinh do axit mat trong huyét thanh, gém 16i loan nhip tim (vi du, rung
nhi) khi thiét 14p dic tinh axit mat trong huyét thanh bat thuong, bénh co tim lién quan
t61 xo gan (“cholecardia”), va suy mon co xuong li€n quan dén bénh gan @ mat; bénh
viém gan siéu vi (gdm viém gan A, viém gan B, viém gan C, viém gan D va viém gan
E); ung thu biéu md t& bao gan (ung thu gan); ung thu dudong maét; ung thu dudng tiu
héa lién quan t6i axit mét; va ¢ mét do budu va u clia gan, cia dudong mét va cia tuyén
tuy. Céac hogp chét c6 cong thirc (I), hodc mudi duoc dung cia ching, ciing 1 hitu ich

trong viéc tang li€u phap corticosteroit dé diéu tri bénh gan.

Céc bénh khéc c6 thé dwoc diéu tri hoic phong nglra bing cach ding cic hop
chét c6 cong thirc (1), hodc mudi duge dung cta ching, bao gdm cac hdi chimg ting hép
thu (nhu chung thiéu betalipoprotein huyét, ching ting betalipoprotein huyét gia dinh
(familial hypobetalipoproteinemia, FHBL), bénh duy tri chylomicron (chylomicron
retention disease, CRD) va thiéu mau cuc bd); tinh trang thira vitamin va loang xwong;
tang huyét ap; tang loc cau than; ngira do suy than. Céc hop chét nay ciing hitu ich trong

viéc bao vé chéng lai ton thwong than lién quan t6i bénh gan hoac chuyén hoa.

Viéc vAn chuyén cac axit mat trong co thé nguoi dugc kiém so4t bsi hoat dong
cla cac thanh vién cta ho cac protein mang hoa tan SLC10, cu thé boi polypeptide dong
van chuyén Na'-taurocholat (Na+-taurocholate cotransporting polypeptide, NTCP, con
dugce goi la chét van chuyén axit mat tir gan (LBAT); ky hiéu gen SLCI10A41), dugc biéu
hién trong 16p mang hinh sin cia cac té bao gan, va boi chit van chuyén axit mat phu
thudc natri dinh (ASBT, con duge goi 1a chét van chuyén axit mat hoi trang (ileal bile
acid transporter, IBAT), ISBT, ABAT hodc NTCP2; ky hi¢u gen SLC1042), duoc biéu
hién trong mang dinh cua té bao rudt hdi trang, té bao 6ng than gﬁn, biéu mé éng mat, té
bao mat 16n va té bao biéu mo tui mat. Trong gan, cac axit mat dugc chiét hiéu qua tir
tinh mach cira boi chit van chuyén axit mat tr gan (LBAT) va tiét lai qua mang tiéu
quéan bdi bom xuét mubdi méat (bile salt export pump, BSEP; ky hiéu gen ABCBII). Qua
trinh tai hip thu axit mat trong hdi trang dugc tﬁuc hiéﬁv boi :chét vén chuyén axit mat
phu thudc natri dinh (ASBT), noi n6 thuong dugc goi la chit van chuyén axit mat hoi
trang (IBAT). Ca LBAT lan ASBT déu hoat dong nhur cac chét ddng van chuyén natri-

chét tan sinh dién c6 thé di chuyén hai hodc nhiéu ion Na" trén mdi phén tr chat tan.
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Cac chét la sinh hoc (xenobiotic) va chit néi sinh (endobiotic), bao gdm cac axit
mat, dugc gan hip thu tir tinh mach cira va tiét vao mat bang cac protein van chuyén
riéng biét v6i cac ddc tinh co chét ca biét. Céc axit mat tiép hop véi glyxin va taurin tdn
tai & dang anion va khong thé vuot qua mang béng cach khuéch tan, va do vay phu thudc
hoan toan vao cac protein van chuyén mang dé vao hodc ra khéi té bao gan (Kosters and
Karpen, Xenobiotica 2008, vol. 38, p. 1043-1071). ASBT va LBAT uu tién cac mudi mat
tiép hop v6i glyxin va taurin hon cac mudi khong tiép hop cta chiing va t6 ra c6 ai luc
cao hon dbi véi cac mudi mat dihydroxy so véi cac mubi mat trihydroxy. Khéng c6 chit
nén khong phai axit mat nao dugc xac dinh cho ASBT, tuy nhién LBAT ciing dugc thy

14 van chuyén nhiéu steroit sunfat, hormon va chat la sinh hoc.

LBAT khong duoc dic ta diy da nhu ASBT v& céc yéu ciu trc ché thudc. Dong
et al. da 14p danh sach céc loai thubc duge FDA phé duyét dé tc ché LBAT & ngudi va
s0 sanh cdc yéu ciu G ché LBAT va ASBT. Mot loat cc nghién ctu Gic ché LBAT da
thuc hién bing cach str dung céc loai thudc dugc FDA phé duyét, két hop véi phat trién
m6 hinh tinh toan lip di 14p lai. Cac nghién ciru sang loc da xéac dinh dugc 27 loai thube
]a cac chat trc ché LBAT méi, gdm ca irbesartan (Ki =11,9 pM) va ezetimibe (Ki = 25,0
uM). Pic diém chung cta dugc ly chi ra rang hai chit ky nuéc va mot thy thé lién két
hydro 14 diéu kién quan trong @8 tc ché LBAT. Trong s6 72 loai thubc duoc sang loc in
vitro, tbng cong c6 31 loai thudc e ché LBAT, trong khi c6 51 loai thubc (tte 13 nhidu
hon mot nira) c6 tac dung trc ché ASBT. Do d6, trong khi ¢6 su chéng chéo chét trc ché,
ASBT bét ngd d& dugc chip nhan 8 tic ché thude hon so v6i LBAT, va diéu nay co thé
lién quan t6i viéc LBAT s& hitu it tinh nang dugc ly hon (Dong et al., Mol. Pharm. 2013,
vol. 10, p. 1008-1019).

Vaz et al. md ta viéc xac dinh sy thiéu hut LBAT 1a mot 16i méi sinh ctia qua
trinh chuyén hoa véi kiéu hinh 1am sang tuong dbi nhe. Viéc xac dinh sy thiéu hut LBAT
xé4c nhan ring chit van chuyén nay 12 hé thong chinh dé nhap cac mudi mat tiép hop vao
gan, nhung cling chi ra rang céc chat van chuyén phu trg co thé duy tri chu ky rudt-gan
trong trudong hop nod vang mit (Vaz et al., Hepatology 2015, vol. 61, p. 260-267). Nhiing
phat hién nay ing ho gia thuyét rang tic ché LBAT 13 mot co ché tic dong an toan, vi cac

t€ bao gan van c6 kha nang hép thu lwong axit mat can thiét.
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Liu et al. md ta viéc x4c dinh mot kidu ting axit mat méi ¢6 lién quan dén dong
hop tir dbi v6i dot bién p.Ser267Phe trong SLCI041 (LBAT). Tan sb allel ciia dot bién
nay trong gen SLC10A1 khac nhau & cac quén thé khac nhau, véi ty 16 méc phai cao nhét
x4y ra & mién Nam Trung Québc (8% va 12% lan luot & viung ngudi Han va nguoi Dai
ctia Trung Qudc) va & Viét Nam (11%). Tinh trang ting axit mat “in” nay dugc cho la
anh huong dén 0,64% dan sé Nam Han, 1,44% dan s6 Pai Trung Quéc va 1,21% dan sb
Viét Nam. Ciing quan sat thiy su gia ting ndéng do BA trong huyét thanh lién hop va
khong lién hgp & cac ca nhan ddng hop ttr. Liu et al. cho rang phat hién nay rat ¢6 thé 13
do sy giam van chuyén BA tir vong tuAn hoan cira vao céc t& bao gan. Diéu nay ting ho
gi4 thuyét rang chirc nang sinh ly cua vong tudn hoan rudt-gan khong chi 12 tai ché axit
mat ma con la rit sach axit mét tir vong tudn hoan nay dé dat duoc can bé‘mg ndi moi
(Karpen and Dawson, Hepatology 2015, vol. 61, p. 24-27). Theo céach khac, gan ¢o6 thé
tdng hop céc axit mat véi ndng do ting 1én dé bu cho sy gidm tai tudn hoan rudt-gan
trong cac c4 thé mang ddng hop tir. Do LBAT ciing van chuyén cac axit mat khong tiép
hop, nén sy gia ting cla cac axit mat khong tiép hop trong nghién ctru nay khong c6 gi

dang ngac nhién (Liu et al., Scientific Reports 2017, 7: 9214, p. 1-7).

LBAT duoc cho 1a cin duoc didu hoa xudng trong mot s6 dang ton thwong gan @
mat va r mét, trong khi ASBT duoc cho la can dugc diéu hoa Xuéng trong nhiéu rdi loan
da day-rudt nhu bénh Crohn, kém hép thu axit mat nguyén phat, bénh viém rudt, va bénh
viém hdi trang nhung can dugc diéu hoa 1én trong bénh &t mét. LBAT ciing hoat dong
nhu thu thé té bao cho sy xAm nhap cta virut viém gan B (hepatitis B virus, HBV) va
virut viém gan D (hepatitis D virus, HDV), 1a nguyén nhén chinh gy bénh gan va ung

thu biéu mb té bao gan.

Téc dung e ché ASBT da dugc nghién ctru dé 1am giam mirc cholesterol trong
huyét trong va cai thién tinh trang khang insulin, cling nhu gidm nhe ganh ndng axit mat
trong gan trong bénh gan r mat. Ngoai ra, viéc uc ché ASBT dugc thiy 13 c6 thé khoi
phuc nong dd insulin va glucoza huyét binh thuong, do d6 thiét 1ap dugc viéc tc ché
ASBT nhu mét phuong phap hira hen d& didu tri bénh tiéu dudng typ 2. Céc chat irc che

ASBT ciing dugc sir dung dé diéu tri bénh tdo bon chirc nang.

Do ASBT duogc biéu hién chu yéu trong hdi trang (noi né thuong duge goi la

IBAT), cac chét trc ché ASBT khéng can phai c6 mat mot cach c6 hé théng. Mat khéc,
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ASBT ciing duoc biéu hién trong cic té bao dng gan ctia than. Céc chét trc ché ASBT ma
¢6 mit mot cach c6 hé thdng do d6 cling c6 thé rc ché qua trinh tai hép thu axit mat-
trong théan. Tin rang didu d6 s& lam tang ndéng d6 cac axit mat trong nudc tiéu, va tang
muc loai bod céac axit mat ra khéi co thé qua nugc tiéu. Céc chét tc ché ASBT ma c6 mit
mot cach ¢6 hé thdng s& c6 tac dung khong nhing & hdi trang ma con & than, do d6 c6
thé dan dén viéc lam giam ndng d6 axit mat v6i mitc 16n hon so véi cac chét e ché

ASBT khong c6 mat mot cach c6 hé théng chi c6 tac dung trong héi trang.

Céc hop chét c6 hiéu luc Grc ché ASBT cao 12 dic biét thich hop dé diéu tri cac
bénh gan gy & mat, nhu & mat trong gan gia dinh tién trién (PFIC), hoi chimg Alagilles,

hep 6ng mat va viém gan nhiém m& khong do rugu (NASH).

Hep dng mat 12 bénh gan nhi khoa hiém gip lién quan t6i su téc nghén mot phan
hodc toan bd (hodc tham chi la véng mit) cac 6ng mat 16n. Su tic nghén hotic ving mat
6ng mét 16n nay gy ra hién tugng or mét, dan dén su tich tu cac axit mat lam tdn thuong
gan. Theo mot sd phuong 4n, sy tich tu cac axit mat nay xay ra trong cdy mat ngoai gan.
Theo mdt sb phuong 4n, su tich tu cic axit mat xay ra trong cdy mat trong gan. Tiu
chuin chim séc hién nay 1a phuong phap Kasai, bao gbm viéc phau thuat dé loai bo cac
bng mat bi nghén va néi truc tiép mot phan rudt non véi gan. Hién nay khong co liu

phép dung thuéc nao duoc phé duyét dé diéu tri r6i loan nay.

Sang ché nay md ta cac phuong phéap @& didu tri bénh hep éng mét & déi tuong
can diéu tri, bao gém viéc dua vao dbi tuong can diéu tri mot lugng hitu hiéu tri liéu cla
hop chét ¢6 cong thirc (1), hodc mubi duge dung cia chung. Theo mot s6 phuong an, d6i
tugng nay dugc didu tri bang phuong phap Kasai trude khi tiép nhan hop chét c6 cong
thirc (I), hodc mubi dugc dung cta ching. Theo mot sb phuong én, dbi tuong cAn diéu tri
duoc cho tiép nhén hop chét c6 cong thue (1), hodc mubi dugc dung cta chung, truée khi
duoc didu tri bang phuong phap Kasai. Theo mot sd phuong 4n, viéc diéu tri bénh hep
6ng mat nay lam giam ndng do axit mat trong huyét thanh & dbi tuwong. Theo mot sb
phuong én, nbéng d6 axit mat trong huyét thanh dugc xac dinh bang, vi du, thir nghiém
enzym ELISA hodc céc thir nghiém dé xac dinh téng luong céac axit mat nhu dugc md ta
trong tai liéu cia Danese et al., PLoS One. 2017, vol. 12(6): €0179200, duoc két hop vao
day bang cach vién din toan bd. Theo mot s6 phuong an, ndng do axit mat trong huyét

thanh c6 thé giam, vi du, tir 10% t6i 40%, tir 20% t6i 50%, 30% téi 60%, 40% t&i 70%,
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50% t61 80%, hodc nhiéu hon 90% so v6i néng do axit mat trong huyét thanh trudc khi
tiép nhan hop chét co cong thirc (I), hodc mubi dugc dung cta ching. Theo mot 5O

phuong an, viéc diéu tri bénh hep 6ng mat gé)m ca diéu tri bénh ngua.

PFIC 14 réi loan di truyén hiém gip dugc uée tinh anh hudng dén mot trong tir
50.000 t&i 100.000 tré em dugc sinh ra trén toan thé gi¢i va gy ra bénh gan tién trién, de

doa tinh mang.

Mot bidu hién cia PFIC 1a bénh ngira, thuong 1am giam sit nghiém trong chat
lugng cudc séng. Trong mot s6 truong hop, PFIC dan dén xo gan va suy gan. Céc
phuong phép didu tri hién tai bao gdm chuyén huéng 6ng mat bén ngoai mot phén
(PEBD = Partial External Biliary Diversion) va ghép gan, tuy nhién, nhitng lua chon nay

c6 thé mang nguy co bién chung sau phAu thuat, cling nhu cdc van dé tdm ly va xa hoi.

Ba khiém khuyét gen thay thé da duoc xac dinh tuong quan véi ba phan nhom
PFIC riéng biét dugc goilatyp 1,2 va3

o PFIC typ 1, d6i khi dugc goi 1a “bénh Byler”, gy ra boi su tiét mat bi suy yéu do
dot bién & gen ATP8BI, 1a gen ma hoa protein gitp duy tri sy can bang thich hop
ctia chét béo c6 tén 1a phospholipit trong mang té bao & dng mét. Sy mét can bang
ctia cac phospholipit nay co li€n quan dén bénh r mat va ting axit mat trong gan.
Céac dbi twong bi anh hudéng bdi PFIC typ 1 thudong bi bénh & mét trong nhing
thang diu doi va, néu khong dugc phau thuat, s& tién trién thanh xo gan va bénh
gan giai doan cudi truée khi két thuc thap ky dau doi.

o PFIC typ 2, doi khi dugc goi 1 “hoi chimg Byler”, gay ra béi sy tiét mudi mat bi
suy yéu do dot bién & gen ABCBI11, 1a gen mi hoa protein, duoc goi la bom Xuét
mubi mat, c¢6 tac dung chuyén cac axit mat ra khéi gan. Cac dbi tuong méc PFIC
typ 2 thuong bi suy gan trong vai nam dau doi va c6 nguy co cao s& phat trién mot
loai ung thu gan duoc goi 1a ung thu biéu mo té bao gan.

e PFIC typ 3, thuong xudt hién trong nhirg nim dau tién cta thoi tho 4u voi benh
mé,t:tién'tri-én,., gﬁy-q:asb@i-ﬁét-.hién & gen ABCB4, 14 gen mA hda cho mét chit van

chuyén c6 tac dung dua phospholipit qua mang té bao.

Ngoai ra, cac dot bién & gen TIP2, gen NR1H4 hodc gen Myo5b duge cho la
cling gy ra PFIC. Ngoai ra, mot s6 dbi tugng bi PFIC khong c6 dot bién bt ky trong sb
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cac gen ATP8B1, ABCB11, ABCB4, TJP2, NR1H4 hodc Myo5b. Trong nhiing truong

hop nay, nguyén nhan gy bénh chua dugc biét 3.

Cac dot bién dién hinh ciia gen ATP8B1 hodc protein thu dugce dugc trinh bay
trong cac Bang 2 va 3, dugc danh sb dua trén protein ATP8B1 hoang da (vi du, SEQ ID
NO: 1) hoic gen ctia con nguoi (vi dy, SEQ ID NO: 2). Cac dot bién dién hinh cua gen
ABCB11 hoic protein thu duge duge dua ra trong cac Bang 4 va 5, dugc danh sb dua
trén protein ABCB11 hoang da (vi du, SEQ ID NO: 3) ho3c gen cua con nguoi (vi du,
SEQ ID NO: 4).

Nhu duge hiéu bdi ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat ndy, vi
tri axit amin trong trinh ty protein tham chiéu twong tmg véi vi tri axit amin cu thé trong
SEQ ID NO: 1 hodc 3 ¢6 thd duoc xac dinh bing cach sip xép trinh ty protein tham
chiéu thing hang véi SEQ ID NO: 1 hoac 3 (vi du, bing cach sir dung chuong trinh phan
mém, nhu ClustalW2). Su thay ddi & cac gbc nay (dugc goi trong ban mo ta nay 1a “dot
bién”) c6 thé bao gbm su thay thé, cai xen bén trong hodc bén sudn céc trinh trr nay, va
x6a bd bén trong hodc bén sudn cac trinh ty nay, mot hoac nhiéu axit amin. Nhu duoc
hidu boi ngudi c6 hiéu biét trung binh trong linh vuc ky thuat nay, vi tri nucleotit trong
trinh ty gen tham chiéu tuong g véi vi tri nucleotit cu thé trong SEQ ID NO: 2 hodc 4
c6 thé dugc x4c dinh bing cach sip xép trinh tir gen tham chiéu thing hang véi SEQ ID
NO: 2 hoidc 4 (vi du, bang cach sit dung chuong trinh phin mém, nhu ClustalW2). Sy

14
A D

thay dbi & cac gbc nay (dugc goi trong ban mo ta nay 1a “dot bien”) c6 thé bao gbém su
thay thé, cai xen bén trong hodc bén sudn cac trinh tir ndy, va xéa bé bén trong hodc bén
suon cac trinh tu nay, mot hoac nhiéu nucleotit. Tham khao tai liéu Kooistra, et al.,
“KLIFS: A structural kinase-ligand interaction database,” Nucleic Acids Res. 2016, vol.

44, no. D1, pp. D365-D371, dugc két hop vao day béng cach vién dan toan bo.

Trinh ty protein chuén cia ATP8B1 (SEQ ID NO: 1) — Uniprot ID 043520

MSTERDSETT
ECTWQVKAND
" NLYFLALLTL
IKDGRFKVAK
MSLEITDQYL
RNTDFCHGLV
YWEAQVGNSS
WDLOMYYAEK
DASQHNHNKI
RTDGQLNYQA
KRMSIIVRTP

FDEDSQPNDE
RKYHEQPHIM
QAVPQISTLA
WKEIQVGDVI
QOREDTLATFD
IFAGADTKIM
WYLYDGEDDT
DTPAKARTTT
EQVDFESWNTY
ASPDEGALVN
EGNIKLYCKG

VVPYSDDETE
NTKFLCIKES
WYTTLVPLLV
RLKKNDFVPA
GFIECEEPNN
KNSGKTRFKR
PSYRGFLIFW
LNEQLGQIHY
ADGKLAFYDH
AARNFGFAFL
ADTVIYERLH

DELDDQGSAV
KYANNATIKTY
VLGVTAIKDL
DILLLSSSEP
RLDKFTGTLF
TKIDYLMNYM
GYIIVLNTMV
IFSDKTGTLT
YLIEQIQSGK
ARTONTITIS
RMNPTKQETQ
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EPEQNRVNRE
KYNAFTFIPM

VD DVARHKMD:

NSLCYVETAE
WRNTSFPLDA
VYTIEVVLIL
PISLYVSVEV
QNIMTFKKCC
EPEVROFFEFL
ELGTERTYNV
DALDIFANET

AEENREPFRK
NLFEQFKRAA
KETNNRTCEV
LDGETNLKFK
DKILLRGCVI
LSAGLAIGHA
IRLGOSHFIN
INGOIYGDHR
LAVCHTVMVD
LAILDEFNSDR
LRTLCLCYKE



IEEKEFTEWN
LAKADIKIWV
KFAPPVQESF
RLEAKKEQROQ
IKTAHIGVGI
FTLVHFWYSFE
VGORDLLEFNY
VITVNFQIGL
ROPYIWLTIT
GVSTRRSAYA

KKFMAASVAS
LTGDKKETAE
FPPGGNRALT
KNFVDLACEC
SGQEGMOAVM
FNGYSAQTAY
KRFFVSLLHG
DTSYWTEVNA
LAVAVCLLPV
FSHORGYADL

41627

TNRDEALDKV
NIGFACELLT
ITGSWLNEIL
SAVICCRVTP
SSDYSFAQFR
EDWFITLYNV
VLTSMILFFI
FSIFGSIALY
VAIRFLSMTI
ISSGRSIRKK

YEETIEKDLIL
EDTTICYGED
LEKKTKRNKI
KOKAMVVDLV
YLORLLLVHG
LYTSLPVLLM
PLGAYLQTVG
FGIMFDFHSA
WPSESDKIQK
RSPLDATIVAD

LGATAIEDKL
INSLLHARME
LKLKFPRTEE
KRYKKAITLA
RWSYIRMCKEF
GLLDQODVSDK
QDGEAPSDYQ
GIHVLFPSAF
HRKRLKAEEQ
GTAEYRRTGD

ODGVPETISK
NORNRGGVYA
ERRMRTQSKR
IGDGANDVNM
LRYFFYKNFA
LSLRFPGLYT
SFAVTIASAL
OFTGTASNAL
WORROQOVERR
S

Trinh tu ADN chuin ciia ATP8B1 (SEQ ID NO: 2)

ATG
AAT
GAC
GAG
AAC
TGT
AAC
GCC
TCT
GTC

ACA
GGG
GAT
TAT
TTC
CAG
GCC
ATC
TTC
AAT
CAT
GCA

ACC
TTA
CCA
ACT
CTG

AGT
GAC
CAG
GAG
GAT
ATT
GCA
AAT
ACC
ACT
GAA
GCT
GAT
CTC
AAG
GCT
AAG
GAT
GGC
AAA
TAC
CAT
GGA
ATC
GTG
TAT
CAG
CAA
GAC
TTT
CTT
TTC
CTC
AGG
AGT
AAC
ATC
CGA
AAT
GAA
AAC
ATT
GAA
GGA
ACT

ACA
GAA
GGG
AAC
CGC
AAG
TTT
TTA
CTG
GCA
ATC
AAG
TTT
TGC
ATG
ACA
TTT
AARA
TTA
ACC
ACG
GCT
GAA
ATT
ATT
GCT
CTC
AAT
CAT
AGC
ATT
TTG
AAC
AAC
GAA
AGT
AANG
ATG
GAA
TTT
CGG
CTC
ACC
GAC
GAA

GAA
GTG
TCT
CGG
AAG
GAG
ACC
TAT
GCT
ATC
AAC
TGG
GTT
TAT
TCA
TTT
ACA
ATT
GTC
AGA
ATC
TAT
GAC
GTT
CGT
GAG
GGG
ATC
CGG
TGG
GAG
CTC
TAC
TTT
CTG
GAC
CTT
AAT
ACT
ACA
GAC
CTG
ATT
AAA
GAC

AGA
GTT
GCT
GAG
TAC
AGT
TTT
TTC
TGG
AAA
AAT
AAR
CCA
GTG
CTT
GAT
GGA
TTG
ATT
TTT
TTT
TGG
GAT
CTC
CTT

CAG
ATG
GAT
AAT
CAA
GCA
CAG
GGC
GGC
CGG
TAC
CCT
CTT
GAA
GAA
GGA
TCA
AAG
ACC

GAC
cccC
GTT
CCA
CAC
AAA
ATA
CTG
TAC
GAC
AGG
GAA
GCT
GAA
GAA
GGT
ACA
TTA
TTT

GTT
GAA
ACA
AAC
GGA
GAC
ATC
ACC
GCC
ACA
ATC
GTT
GCA
TTT
ACT
AAG
TGT
ACT
AGA
TGG
GCT
GCT

GAA
ACC

TCA
TAC
GAA
TTC
GAA
TAT
CCA
GCT
ACC
CTG
ACG
ATT
GAC
ACA
ATC
TTT
CTA
CGT
GCA
AGA
GTT
GCA
CCC
ACC
CAG
ACA
CAT
TTT
TCT
TAT
CAG
TGC
GCC
GCC
GAA
CGA
ADJN
AAG
ACC
AAT
CTG
ACA
CTT
ACT
ATC

GAA
AGT
CCA
AGA
CAA
GCG
ATG
CTT
ACA
GTG
TGT
CAA
ATT
GCA
ACA
ATT
TTT
GGC
GGT
ACT
CTT
CAG
TCC
ATG
AGT
CCC
TAT
AAA
CAA
GCT
TCA
CAC
TCT
TTC
AGG
ATG
GGT
CAA
CTA

GAT
GCT
GCA
GCT
TGC

ACG
GAT
GAA
AARA
CCT
AAT
AAT
CTT
CTA
GAC
GAA
GTT
CTC
GAA
GAC
GAA
TGG
TGT
GCT

ATT
GTG
TAC
GTA
CAC
GCA
ATC

CAC
GAT
GGG
ACA
CCC
CTC
ACT
TCT
GCT
GAA
TGC

ATT

GAA
TAT
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ACA
GAT
CAA
GAA
CAC
AAT
CTG
ATC
GTG
GAT
GTC
GGA
CTG
CTG
CAG
TGT
AGA
GTA
GAC
ATT
CTG
GGC
CGT
cccC
TTC

TTC
TGC
AAC
GGG

GTC
GAT
GCC
TAC
ATC
GAC
ACA
CTT
TTT
GTA
GAA
GCT
AAT
GGG

TTT
GAA
AAC
TGT
TTT
GCA
TTT
TTA
CCC
GTG
ATT
GAC
CTG
GAT
TAC
GAA
AAC
ATT
ACT
GAT
CTT

GGA
ATC
ATC
GCT
TCT
TGT
CAC
AAG
GAG
ATG
GAA
AGG
AAT
ATT
ACT
CAG
TGC
ATG
TAT
GAC
GAC
ATA
GAG

GAC
ACA
CGA
ACA
ATG
ATT
GAG
CAG
CTG
GCT
AAG
GTC
TCT
GGA
CTC
GAA
ACA
AGG

TAC
TCT
TCC
TTC
TCT
AAC
AGA
GAT
ATC
AAC
CTT
CCA
GTG
GGT
ACC
GTT
GTA
GTT
GAT
TAC
GCT
GAG

ATT
GGA
GAT

GAG
GAA
GTC
TGG
AAC

CAG
GCA
CTT
CGC
GAT
ATT
AGC
GAA
CAA
CCC
AGT

ATA
TTG
GCT
TCT
CTC
CTC
TGG
ACC
AAG
AAC

GCA
GAA
GAT
GCC
CAG
CTT
AGA

ATT

GCC
AAG
GCC
GAG
CTA
AAG
TTT
ATT

GAT
GAT

CAA
ACA
ACA
TTT
GTT
GTG
CAT
GGC
CGT
TCT
ACC
AGA
AAT
TTT
ACC
ATG
ATG
GGT
TGG
ATT
TAT
GAC
ACC
ACG
GGG
ATA
TTT
GTA
AGG
CTG

GCC
ACC

TAT-

CTG
GAA
AGT
ATT
CAG
ATC
GCT

TCT
GAA
AGG
GTC

TAC
AAG
CCT
GTG

AGG
CTG
GAG

CAG
CTT
GAA

TTC

CCT
GAT
GCA
GCA
TTG
TAC
GCA
ATC
GGC
GAT

AAC

ACA
CTA
GAT
TGC
AGT
ATG
ATC
TAT
GGC
GTG
ATG
AAT
CTC
TAT
GTT
CAC
TTC
GGT
GCT
ACC
GAC
GGC
TTA
TTT
GAA
TCC
GAC
GTT
CTT
CTT
CTT



CAT
GCA
ATC
AGA
ATG

GTC

GTC
CTG
TAC
TTC
CTC
GAC
GTG
TTG
TAT
TTT
GGC
AGC
CAT
CTG
TTA
GAA
TGG
GCC
CGC
ACC

41627

GCA AGG ATG GAA AAC CAG AGG AAT
CCT CCT GTG CAG GAA TCT TTT TTT
ATC ACT GGT TCT TGG TTG AAT GAA
AAT AAG ATT CTG AAG CTG AAG TTC
CGG ACC CAA AGT AAA AGG AGG CTA
AAC TTT GTG GAC CTG GCC TGC GAG
ACC CCC AAG CAG AAG GCC ATG GTG
GCC ATC ACG CTG GCC ATC GGA GAT
ACT GCC CAC ATT GGC GTT GGA ATA
ATG TCG AGT GAC TAT TCC TTIT GCT
CTG GTG CAT GGC CGA TGG TCT TAC
TTC TTT TAC AAA AAC TTT GCC TTT
TTC AAT GGC TAC TCT GCG CAG ACT
TAC AAC GTG CTG TAC ACC AGC CTG
CAG GAT GTG AGT GAC ARA CTG AGC
GGA CAA AGA GAC TTA CTA TTC AAC
CAT GGG GTC CTA ACA TCG ATG ATC
CTG CAA ACC GTA GGG CAG GAT GGA
GCC GTC ACC ATT GCC TCT GCT CTT
TTG GAT ACT TCT TAT TGG ACT TTT
ATT GCA CTT TAT TTT GGC ATC ATG
GTT CTC TTT CCA TCT GCA TTT CAA
AGA CAG CCA TAC ATT TGG TTA ACT
CTA CCC GTC GTT GCC ATT CGA TTC
AGT GAT AAG ATC CAG AAG CAT CGC
CAG CGA CGG CAG CAG GTG TTC CGC
TAC GCC TTC TCG CAC CAG CGG GGC
AGC ATC CGC AAG AAG CGC TCG CCG
GCG GAG TAC AGG CGC ACC GGG GAC

Bing 2. Cac dot bién ATP8B1 dién hinh

AGA
CCA
ATT
CCA

TGC
GTG
GGG
AGT
CAG
ATA
ACT
GCA
ccc
CTC
TAT
CTC
GAG
GTA
GTG
TTT
TTT
ATC
CTG
AAG
CGG
TAC
CTT
AGC

GGT
CCC
CTT
AGA
GCT
AGC
GAC
GCC
GGA
TTC
AGG
TTG
TAC
GTG
CGA
AAG
TTC
GCA
ATA
AAT
GAC
ACA
ATC
TCA
CGG
GGC
GCG
GAT
TGA

GGC
GGT
CTC
ACA
AAG
GCA
CTG

CAA
CGA
ATG
GTT
GAG
CTC
TTC
AGA
TTC
CCT
ACA
GCT
TTT
GGC
CTG
ATG
TTG
GTG
GAC
GCC

GTC
GGA
GAG
GAA

GTC
GTG
GAC
GAA
TAT
TGC
CAT
GAT
CTC
CCT
TTC
ATA
TCC
GTC
TTT
CAT
ACA
GCT
ACC
AAG
TCA
CTC
ATC

TAC
AAC

GAA
GAG
ATC
AAG
GTG
GGA
CTG
AAG
TTC
TGG
ATG
GGG
TTT
CCT
GAC

TCA
AGT
GCT
GTT
ATC
GCG
ACG
ATC
GTG

Vi tri axit amin 3 (vi du, T3K)”’

Vi tri axit amin 23 (vi du, P23L)’

Vi tri axit amin 45 (vi dy, N45T)**’

Vi tri axit amin 46 (vi du, R46X)™”

Vi tri axit amin 62 (vi du, C62R)™

Vi tri axit amin 63 (vi du, T63T)"'

Vi tri axit amin 70 (vi du, D70N)"

Vi tri axit amin 71 (vi du, R71H)"

Vi tri axit amin 78 (vi du, H78Q)"

Vi tri axit amin 82 (vi du, T82T)"

Vi tri axit amin 92 (vi du, Y92Y)"

Vi tri axit amin 93 (vi du, A93A)°
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GCA
CGT
AAG
GAA
CAG
TGC
AGG

ATG
CAG
TTC
TGG
TTC
GGG
TTA
GTA
CTT
TAC
TTC
ATT
GCT
TCA
GCT
TGG
GAG
CGG
TCC
GCG

AAG
GCC
ACC
AGA
CGG
TGC
TAC
ATG
CAA
AGG
CTA
TAC
ATC
CTG
TAC
AGC
GGA
CAG
CAG
TTT
GGA
AAC
GTG
CCA
GAG
CGC
TCC
GAT

TTT
TTA

CGG
CAG
CGC
AAG
ATC
GCT
CTA
CGA
TCC
ACC
CTC
ATA
TTG
GCT
TCT
ATT
GGA
ATA
GCT
TGC
TCA
CAG
TCG
GGG
GGC
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Vi tri axit amin 96 (vi du, A96G)*”’

Vi tri axit amin 114 (vi du, E114Q)°

Vi tri axit amin 127 (vi du, L127P%, L127V>°)

Vi tri axit amin 177 (vi du, T177T)°

Vi tri axit amin 179 (vi du, E179X)”

A Vi tri axit amins 185-282*

Vi tri axit amin 197 (vi du, G197Lfs*10)*

Vi trf axit amin 201 (vi du, R201S”, R201H")

Vi tri axit amin 203 (vi du, K203E>¥, K203R’, K203f5™)

Vi tri axit amin 205 (vi du, N205fs%, N205K fs*2°)

Vi tri axit amin 209 (vi dy, P209T)"

Vi tri axit amin 217 (vi du, S217N)"

Vi tri axit amin 232 (vi dy, D232D)*

Vi tri axit amin 233 (vi du, G233R)™®

Vi tri axit amin 243 (vi du, L243fs*28)"

Vi tri axit amin 265 (vi du, C265R)™

Vi tri axit amin 271 (vi dy, R271X", R271R"’)

Vi tri axit amin 288 (vi du, L288S)°

Vi tri axit amin 294 (vi du, L294S)"

Vi tri axit amin 296 (vi du, R296C)""

Vi tri axit amin 305 (vi du, F3051)*®

Vi tri axit amin 306 (vi du, C306R)>

Vi tri axit amin 307 (vi dy, H307L)%

Vi tri axit amin 308 (vi du, G308V", G308D°, G308S>)

Vi tri axit amin 314 (vi du, G314S)"”

Vi trf axit amin 320 (vi du, M320Vfs*13)"

Vi tri axit amin 337 (vi dy, M337R)"

Vi tri axit amin 338 (vi dy, N338K)"

Vi tri axit amin 340 (vi du, M340V)"®

Vi tri axit amin 344 (vi du, 1344F)>”

Vi tri axit amin 349 (vi dy, 1349T)"
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Vi trf axit amin 358 (vi du, G358R)™

Vi tri axit amin 367 (vi du, G367G)"!

Vi tri axit amin 368 (vi du, N368D)"

Vi tri axit amin 393 (vi du, I393V)"/

Vi tri axit amin 403 (vi dy, S403Y)°

Vi tri axit amin 407 (vi dy, S407N)*

Vi trf axit amin 412 (vi du, R412P)°

Vi tri axit amin 415 (vi du, Q415R)”’

Vi tri axit amin 422 (vi dy, D422H)>

Vi tri axit amin 429 (vi du, E429A)°

Vi tri axit amin 446 (vi du, G446R)™"

Vi trf axit amin 453 (vi dy, S453Y)°

Vi tri axit amin 454 (vi dy, D454G)°

Vi tri axit amin 455 (vi du, K455N)®

Vi tri axit amin 456 (vi du, T456M>°, T456K™)

Vi tri axit amin 457 (vi du, G457G®, G457fs%6™)

Vi tri axit amin 469 (vi du, C469G)"

Vi tri axit amin 478 (vi du, H478H)"!

Vi tri axit amin 500 (vi du, Y500H)°

Vi tri axit amin 525 (vi du, R525X)4

A Vi tri axit amin 529°

Vi tri axit amin 535 (vi du, H535L°, H535N")

Vi tri axit amin 553 (vi du, P553P)"

Vi tri axit amin 554 (vi du, D554N"°, D554A%)

A Vi tri axit amins 556-628"

A Vi tri axit amins 559-563°"

Vi tri axit amin 570 (vi dy, L570L)"

Vi tri axit amin 577 (vi dy, I577V)"

Vi tri axit amin 581 (vi dy, E581K)>

Vi tri axit amins 554 va 581 (vi du, D5 54A+E581K)>

Vi tri axit amin 585 (vi du, E585X)""
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Vi tri axit amin 600 (vi du, R600W>*, R600Q°)

Vi tri axit amin 602 (vi du, R602X)>°

Vi tri axit amin 628 (vi du, R628W)°

Vi tri axit amin 631 (vi du, R631Q)**

A Vi tri axit amins 645-699°

Vi tri axit amin 661 (vi du, 1661T)"*°

Vi tri axit amin 665 (vi du, E665X)*°

Vi trf axit amin 672 (vi du, K672fs%, K672Vfs*1>)

Vi tri axit amin 674 (vi du, M674T)"

Vi tri axit amins 78 va 674 (vi du, H78Q/M674T)"

Vi tri axit amin 684 (vi du, D684D)"!

Vi tri axit amin 688 (vi du, D688G)°

Vi tri axit amin 694 (vi du, 1694T°, 1694N"")

Vi tri axit amin 695 (vi du, E695K)”’

Vi tri axit amin 709 (vi du, K709£s°, K709Qfs*41")

Vi trf axit amin 717 (vi du, T717N)"

Vi tri axit amin 733 (vi du, G733R)°

Vi tri axit amin 757 (vi du, Y757X)"

Vi tri axit amin 749 (vi du, L749P)*

Vi tri axit amin 792 (vi du, P792fs)°

A Vi tri axit amin 795-797°

Vi tri axit amin 809 (vi du, I809L)"’

Vi tri axit amin 814 (vi du, K814N)**

Vi tri axit amin 833 (vi du, R833Q”", R833W"")

Vi tri axit amin 835 (vi du, K835Rfs*36)”

Vi tri axit amin 845 (vi du, K845fs)”

Vi tri axit amin 849 (vi du, R849Q)**

Vi tri axit amin 853 (vi du, F853S, F853fs)°

Vi tri axit amin 867 (vi du, R867C", R867fs°, R867H)

Vi tri axit amin 885 (vi du, K885T)"

Vi trf axit amin 888 (vi du, T888T)"'
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Vi tri axit amin 892 (vi du, G892R)°

Vi tri axit amin 912 (vi du, G912R)>

Vi tri axit amin 921 (vi du, S9218)"

Vi tri axit amin 924 (vi du, Y924C)*®

Vi tri axit amin 930 (vi du, R930X°, R930Q"")

Vi tri axit amin 941 (vi du, R941X)>

Vi tri axit amin 946 (vi du, R946T)"

Vi tri axit amin 952 (vi du, R952Q>""°, R952X°)

Vi tri axit amin 958 (vi du, N958fs)°

Vi tri axit amin 960 (vi du, A960A)*"'

A Vi tri axit amin 97 1™

Vi tri axit amin 976 (vi du, A976E", A976A")

Vi tri axit amin 981 (vi du, E981K)™

Vi tri axit amin 994 (vi du, S994R)"*

Vi tri axit amin 1011 (vi du, L1011fs*18)>

Vi tri axit amin 1012 (vi du, $10121)"

Vi tri axit amin 1014 (vi du, R1014X)>"

Vi tri axit amin 1015 (vi du, F1015L)*’

Vi trf axit amin 1023 (vi du, Q1023fs)°

Vi tri axit amin 1040 (vi du, G1040R)"®

Vi tri axit amin 1044 (vi du, S0144L)*

Vi tri axit amin 1047 (vi du, L1047fs)°

Vi tri axit amin 1050 (vi dy, 11050K)*'

Vi tri axit amin 1052 (vi dy, L1052R)™

Vi tri axit amin 1095 (vi du, W1095X)"

Vi tri axit amin 1098 (vi dy, V1098X)>

Vi tri axit amin 1131 (vi dy, Q1131X)"

Vi tri axit amin 1142 (vi du, A1142Tfs*35)"

Vi trf axit amin 1144 (vi dy, Y1144Y)"

Vi tri axit amin 1150 (vi dy, I1150T)"

Vi tri axit amin 1152 (vi dy, A1152T)"
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Vi tri axit amin 1159 (vi dy, P1159P)*>"

Vi tri axit amin 1164 (vi du, R1164X)°

Vi tri axit amin 1193 (vi du, R1193fs%*39)>

Vi tri axit amin 1197 (vi dy, V1197L)"

Vi tri axit amin 1208 (vi du, A1208fs)°

Vi tri axit amin 1209 (vi du, Y1209Lfs’*‘28)4

Vi tri axit amin 1211 (vi dy, F1211L)"

Vi tri axit amin 1219 (vi du, D1219H°, D1219G*)

Vi tri axit amin 1223 (vi du, S1223S)"

Vi tri axit amin 1233 (vi dy, P1233P)"!

Vi trf axit amin 1241 (vi dy, G1241fs)°

Vi tri axit amin 1248 (vi dy, T1248T)"

Dot bién & vi tri cat [IVS3+1_+3delGTG®

Dot bién & vi tri cit [VS3-2A>G°

IVS6+5T>G %

Dot bién & vi tri cat IVS8+1G>T®

IVS9-G>A%

IVS12+1G>A%

Dot bién & vi tri cat IVS17-1G>A°

Dot bién & vi tri cat IVS18+2T>C°

Dot bién & vi tri cat IVS20-4CT>AA

Dot bién & vi tri cat [VS21+5G>A°

Dot bién 6 vi tri cat [VS23-3C>A°

Dot bién & vi trf cit [IVS26+2T>A°

g.24774-42062del’

c.-4C>G

c.145C>T"

c.181-72G>A’

c.182-5T>A"

c.182-72G>A""

c.246A>G’
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c.239G>A%¥

¢.279+1 279+3delGTG"

c.280-2A>G™

c.625 62715delinsACAGTAAT"

c.554+122C>T’

c.555-3T>C%

c.625+5 G>T*

Vi tri axit amin 209 (vi du, P209T) va ¢.625+5 G>T"

c.628-30G>A"

c.628-31C>T"

c.698+1G>T*

.698+20C>TH

c.782-1G>A"

c.782-34G>A"

A795-797™

c.782 -1G>A*

c.852A>C%

c.941-1G>A*

c.1014C>T°

¢.1029+35G>A’

c.1221-8C.G"

1226del A

c.1429+1G>A"

c.142942T>G"

c.1429+49G>A"

.1430-42A>G"

c.1493T>C"”

c.1587 1589delCTT*

¢.1630+2T>G*

c.1631-10T>A"

¢.1637-37T>CY
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1660 G>A"™

1798 C>T™

1799 G>A"

c.1819-39 41delAA’

c.1819+1G>A"!

.1820-27G>A"

c.1918+8C>T%

c.1933-1G>AK46

¢.2097+2T>C>*

¢.2097+60T>G"

¢.2097+89T>CH

¢.2097+97T>G"

c.2210-114T>C°

2210delA®

¢.2210-45_50dupATAAAA’

c.2285+29C.TH

¢.2285+32A>G"!

¢.2286-4_2286-3delinsAA™

c.2418+5G>A"

¢.2707+3G>C%’

¢.2707+9T>G"

¢.2707+43A>G"!

¢.2709-59T>C"

¢.2931+9A>G"

c.2931+59T>A"

c.2932-3C>A"

c.2932+59T>A’

c.2937A>C*

¢.3016-9C>A>"

¢.3033-3034del"”

3122delTCCTA/
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insACATCGATGTTGATGTTAGG™

3318 G>AM

¢.3400+2T>A"

¢.3401-175C>T°

c.3401-167C>T°

¢.3401-108C>T’

c.3531+8G>T>P

c.3532-15C>T°

A Phe ex 15*

Ex1 Exl13del®

Ex2 Ex6del”

Ex12 Exl4del”’

Exon bi b6 qua 24%

del5’UTR-ex18"

c.*11C>T!

c.*1101 + 366G > A’

2.92918del565°"

GC truée exon 16 (vi du, dn dén x6a bé 4 bp)*

Dich khung tir dau 5° clia exon 16"

x6a b6™ 1,4 kb ¢ ddu 5°

Béng 3. Cac dot bién ATP8B1 dwge chon c6 lién quan téi PFIC-1

Vi tri axit amin 23 (vi du, P23L)°

Vi tri axit amin 78 (vi du, H78Q)"

Vi tri axit amin 93 (vi du, A93A)°

Vi tri axit amin 96 (vi du, A96G)”’

Vi tri axit amin 127 (vi du, L127P)°

Vi tri axit amin 197 (vi dy, G197Lfs*10)”

Vi tri axit amin 205 (vi du, N205fs)°

Vi tri axit amin 209 (vi du, P209T)*
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Vi trf axit amin 233 (vi du, G233R)™®

Vi tri axit amin 243 (vi du, L243fs*28)”

Vi tri axit amin 288 (vi dy, L288S)°

Vi tri axit amin 296 (vi du, R296C)"

Vi tri axit amin 308 (vi du, G308V"%)

Vi tri axit amin 320 (vi du, M320Vfs*13)"

Vi tri axit amin 403 (vi du, S403Y)°

Vi tri axit amin 407 (vi du, S407N)*

Vi trf axit amin 412 (vi du, R412P)°

Vi tri axit amin 415 (vi du, Q415R)*’

Vi tri axit amin 429 (vi du, E429A)°

Vi tri axit amin 446 (vi du, G446R)"

Vi tri axit amin 456 (vi du, T456M)>®

Vi tri axit amin 457 (vi du, G457G®, G457fs%6™)

Vi tri axit amin 500 (vi du, Y500H)°

Vi tri axit amin 525 (vi du, R525X)"

A Vi tri axit amin 529°

Vi tri axit amin 535 (vi du, H535L)°

Vi tri axit amin 554 (vi du, D554N)"°

Vi tri axit amin 577 (vi du, I577V)"

Vi tri axit amin 585 (vi du, E585X)*'

Vi tri axit amin 600 (vi du, R60OW)*

Vi tri axit amin 602 (vi du, R602X)>°

Vi tri axit amin 661 (vi du, I661T)"°

Vi tri axit amin 665 (vi du, E665X)™°

A Vi tri axit amins 645-699"

Vi tri axit amin 672 (vi du, K672fs)°

Vi tri axit amin 674 (vi du, M674T)"

Vi tri axit amins 78 va 674 (vi du, H78Q/M674T)"

Vi tri axit amin 688 (vi du, D688G)°

Vi tri axit amin 694 (vi du, 1694N)"
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Vi tri axit amin 695 (vi du, E695K)*’

Vi tri axit amin 709 (vi dy, K709fs)°

Vi tri axit amin 717 (vi du, T717N)*

Vi trf axit amin 733 (vi du, G733R)°

Vi tri axit amin 749 (vi du, L749P)*'

Vi trf axit amin 757 (vi du, Y757X)*

Vi tri axit amin 792 (vi du, P792fs)°

Vi tri axit amin 809 (vi du, I809L)’

Vi tri axit amin 853 (vi du, F8538S, F853fs)°

Vi tri axit amin 867 (vi du, R867fs)°

Vi tri axit amin 892 (vi du, G892R)°

Vi tri axit amin 930 (vi du, R930X°, R952Q")

Vi tri axit amin 952 (vi du, R952X)°

Vi tri axit amin 958 (vi du, N958£s)°

Vi tri axit amin 981 (vi du, E981K)™

Vi tri axit amin 994 (vi du, S994R)"

Vi tri axit amin 1014 (vi du, R1014X)>"

Vi tri axit amin 1015 (vi du, F1015L)"

Vi tri axit amin 1023 (vi du, Q1023fs)°

Vi tri axit amin 1040 (vi du, G1040R)"°

Vi tri axit amin 1047 (vi du, L1047fs)°

Vi tri axit amin 1095 (vi du, W1095X)"

Vi tri axit amin 1208 (vi du, A1208fs)°

Vi tri axit amin 1209 (vi du, Y1209Lfs*28)"

Vi tri axit amin 1211 (vi dy, F1211L)"

Vi tri axit amin 1219 (vi dy, D1219H°, D1219G”")

Dot bién & vi tri cat IVS3+1_+3delGTG®

Dot bién 6 vi tri cat [VS3-2A>G°

IVS6+5T>G!

Dot bién 6 vi tri cat [VS8+1G>T°

IVS9-G>AZ®
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Dot bién 6 vi tri cat IVS17-1G>A°

Dot bién & vi tri cat [VS18+2T>C°

Dot bién 6 vi tri cat IVS21+5G>A°

2.24774-42062del*

c.145C>T"

¢.239G>A"

c.625+5 G>T*

Vi tri axit amin 209 (vi dy, P209T) va ¢.625+5 G>T'

c.782 -1G>A*

c.1493T>C"

c.1630+2T>G”’

1660 G>A™

¢.2707+3G>C*

¢.2097+2T>C>*

¢.3033-3034del”

3318 G>AM

c.3158+8G>T"

A Phe ex 15%

Exl Ex13del®

Ex2_Ex6del™

Ex12 Exl4del”’

del5’UTR-ex18'!

c.*1101 + 366G > A’

GC trudc exon 16 (vi du, din dén x6a bo 4 bp)*

Dich khung tir d4u 5° ctia exon 16"

A Pot bién 6 X’ biéu thi codon dirng sém

Téi liéu tham khdo dwoc trich dan trong Béng 2 va 3

" Folmer et al., Hepatology. 2009, vol. 50(5), p. 1597-1605.

2 Hsu et al., Hepatol Res. 2009, vol. 39(6), p. 625-631.

3 Alvarez et al., Hum Mol Genet. 2004, vol. 13(20), p. 2451-2460.
4 Davit-Spraul et al., Hepatology 2010, vol. 51(5), p. 1645-1655.
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3 Vitale et al., J Gastroenterol. 2018, vol. 53(8), p. 945-958.

$Klomp et al., Hepatology 2004, vol. 40(1), p. 27-38.

7 Zarenezhad et al., Hepatitis Monthly: 2017, vol. 17(2); €43500.

8 Dixon et al., Scientific Reports 2017, vol. 7, 11823.

® Painter et al., Eur ] Hum Genet. 2005, vol. 13(4), p. 435-439.

1 Deng et al., World J Gastroenterol. 2012, vol. 18(44), p. 6504-6509.

! Giovannoni et al., PLoS One. 2015, vol. 10(12): e0145021.

121 et al., Hepatology International 2017, vol. 11, No. 1, Supp. Supplement 1, pp. S180.
Abstract Number: OP284.

3 Togawa et al., Journal of Pediatric Gastroenterology and Nutrition 2018, vol. 67, Supp
Supplement 1, pp. S363. Abstract Number: 615.

4 Miloh et al., Gastroenterology 2006, vol. 130, No. 4, Suppl. 2, pp. A759-A760.
Meeting Info.: Digestive Disease Week Meeting/107th Annual Meeting the American-
Gastroenterological-Association. Los Angeles, CA, USA. May 19.

P Drige et al., Zeitschrift fur Gastroenterologie 2015, vol. 53, No. 12. Abstract Number:
A3-27. Meeting Info: 32. Jahrestagung der Deutschen Arbeitsgemeinschaft zum
Studium der Leber. Dusseldorf, Germany. 22 Jan 2016-23 Jan 2016

16 Mizuochi et al., Clin Chim Acta. 2012, vol. 413(15-16), p. 1301-1304.

7 Liu et al., Hepatology International 2009, vol. 3, No. 1, p. 184-185. Abstract Number:
PE405. Meeting Info: 19th Conference of the Asian Pacific Association for Study of
the Liver. Hong Kong, China. 13 Feb 2009-16 Feb 2009

18 McKay et al., Version 2. F1000Res. 2013; 2: 32. DOLI: 10,12688/f1000research.2-
32.v2

1 Hasegawa et al., Orphanet J Rare Dis. 2014, vol. 9:89.

2 Stone et al., J Biol Chem. 2012, vol. 287(49), p. 41139-51.

21 Kang et al., ] Pathol Transl Med. 2019 May 16. doi: 10,4132/jptm.2019,05,03. [Epub
ahead of print]

- 22 Sharma et al., BMC Gastroenterol. 2018, vol. 18(1), p. 107.

2 Uegaki et al., Intern Med. 2008, vol. 47(7), p. 599-602.

2% Goldschmidt et al., Hepatol Res. 2016, vol. 46(4), p. 306-311.

25 Liu et al., J Pediatr Gastroenterol Nutr. 2010, vol. 50(2), p. 179-183.

26 Jung et al., J Pediatr Gastroenterol Nutr. 2007, vol. 44(4), p. 453-458.
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75, No. 1C. Order No.: AAI10588329. ProQuest Dissertations & Theses.

28 Stolz et al., Aliment Pharmacol Ther. 2019, vol. 49(9), p. 1195-1204.

29 Tvashkin et al., Hepatology International 2016, vol. 10, No. 1, Supp. SUPPL. 1, pp.
S461. Abstract Number: LBO-38. Meeting Info: 25th Annual Conference of the Asian
Pacific Association for Study of the Liver, APASL 2016. Tokyo, Japan. 20 Feb 2016-
24 Feb 2016

39 Blackmore et al., J Clin Exp Hepatol. 2013, vol. 3(2), p. 159-161.
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32 Squires et al., J Pediatr Gastroenterol Nutr. 2017, vol. 64(3), p. 425-430.

33 Hayshi et al., EBioMedicine. 2018, vol. 27, p. 187-199.

34 Nagasaka et al., J Pediatr Gastroenterol Nutr. 2007, vol. 45(1), p. 96-105.

35 Wang et al., PLoS One. 2016; vol. 11(4): e0153114.

36 Narchi et al., Saudi J Gastroenterol. 2017, vol. 23(5), p. 303-305.
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American-Society-of-Hematology. Orlando, FL, USA. December 05 -08, 2015. Amer
Soc Hematol.

38 Ferreira et al., Pediatric Transplantation 2013, vol. 17, Supp. SUPPL. 1, pp. 99.
Abstract Number: 239. Meeting Info: IPTA 7th Congress on Pediatric
Transplantation. Warsaw, Poland. 13 Jul 2013-16 Jul 2013.

39 Pauli-Magnus et al., J Hepatol. 2005, vol. 43(2), p. 342-357.
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 Jirsa et al., Hepatol Res. 2004, vol. 30(1), p. 1-3.
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Theo mdt sb phuong an, dot bién & ATP8B1 dugc chon tr L127P, G308V,
T456M, D554N, F529del, 1661T, E665X, R930X, R952X, R1014X, va G1040R.
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Trinh ty protein chudn cia ABCB11 (SEQ ID NO: 3) — Uniprot ID 095342

MSDSVILRSI
ILMEVGSLCAF
QNMTNGTRCG
RIMRMEIGWE
LTLVIISVSP
VERYEKNLVE
QIFLSVIVGA
EFHNVTFHYP
VDGHDIRSLN
IMDLPQQFDT
LSKIQHGHTT
NQALNEEDIK
YEEDRKDKDI
GTFSIPDKEE
GODIAWFDDL
SLVILCFFPF
EALETELEKP
ISAVVLSATA
VDCKFTYPSR
GHDSKKVNVQ
VMSLPEKYET
LDKAREGRTC

KKFGEENDGF
LHGIAQPGVL
LLNIESEMIK
DCNSVGELNT
LIGIGAATIG
AQRWGIRKGI
LNLGNASPCL
SRPEVKILND
IOWLRDQIGT
LVGEGGGQMS
ISVAHRLSTV
DATEDDMLAR
PVQEEVEPAP
ORSQINGVCL
RNSPGALTTR
LALSGATQTR
FKTAIQKANI
LGRAFSYTPS
PDSQVLNGLS
FLRSNIGIVS
NVGSQGSQLS
IVIAHRLSTI

ESDKSYNNDK
LIFGTMTDVF
FASYYAGIAV
RFSDDINKIN
LSVSKFTDYE
VMGFFTGEVW
EAFATGRAAA
LNMVIKPGEM
VEQEPVLFST
GGOKORVAIA
RAADTIIGFE
TFSRGSYQDS
VRRILKFSAP
LFVAMGCVSL
LATDASQVQG
MLTGFASRDK
YGFCFAFAQC
YAKAKISAAR
VSISPGOTLA
QEPVLFACSI
RGEKQRIATIA
ONADIIAVMA

KSRLODEKKG
IDYDVELQEL
AVLITGYIQI
DATADQMALF
LKAYAKAGVV
CLIFLCYALA
TSIFETIDRK
TALVGPSGAG
TIAENIRYGR
RALIRNPKIL
HGTAVERGTH
LRASTRORSK
EWPYMLVGSV
FTQFLOGYAF
AAGSQIGMIV
OALEMVGOQIT
IMFIANSASY
FFQLLDRQPP
FVGSSGCGKS
MDNIKYGDNT
RAIVRDPKIL
QGVVIEKGTH

DGVRVGFFQL
OIPGKACVNN
CFWVIAAARQ
IQRMTSTICG
ADEVISSMRT
FWYGSTLVLD
PIIDCMSEDG
KSTALQLIQR
EDATMEDIVQ
LLDMATSALD
EELLERKGVY
SQLSYLVHEP
GAAVNGTVTP
AKSGELLTKR
NSFTNVTVAM
NEALSNIRTV
RYGGYLISNE
ISVYNTAGEK
TSIQLLERFY
KEIPMERVIA
LLDEATSALD
EELMAQKGAY

FRESSSTDIW
TIVWTNSSLN
IQOKMRKFYFR
FLLGFFRGWK
VAAFGGEKRE
EGEYTPGTLV
YKLDRIKGET
FYDPCEGMVT
AAKEANAYNF
NESEAMVQEV
FTLVTLQSQG
PLAVVDHKST
LYAFLFSQIL
LRKFGFRAML
ITAFSFSWKL
AGIGKERRFT
GLHFSYVFRV
WDNFQGKIDF
DPDQGKVMID
AAKQAQLHDF
TESEKTVQVA

YKLVTTGSPI S

Trinh tu ADN chuin ctia ABCB11 (SEQ ID NO: 4)

ATG
GAT
CAA
CGG
GCA
ATG
CCA
AAC
GAA
ATC
ATA
GGG
GAT
CAG
TGG
GCA
GCC
ACA
AAT
TTC
TTC
ACC
AAT
AGC
GAT
ACC

TCT
GGT
GAT
TTT
TTT
ACA
GGA
CAG
ATG
ACA
CAG
TGG
ATT
CGC
ARAA
GCC
TAT
GTG
CTT
TTT
TGG
CTT
GCC
ATT
GGT
TTC

GAC
TTT
GAG
TCT
CTC
GAT
AAA
AAC
ATC
GGA

TCA
GAG
AAG
TCA
CAT
GTT
GCA
ATG
AAA
TAT
ATG
GAC
AAA
ACC
ACC
ATT
AAA
GCT
TTC
GGA
GGC
CAG
CCT
GAG
AAG
TAT

GTA
TCA
AAA
TCA
GGA
TTT
TGT
ACA
TTT
ATT
AGA
TGC
ATC
TCG
TTG
GGT
GCA

ATT
GAT
GGT
ACT
ATA
ATT
GTG
AAT
GCC

CTT
AAA
GAT
GAC
GCC
GAC
AAT
GGA
AGT
ATA
TTT
TCA
GAT
ATC
ATT
AGT
GTG

CGA
TCA
GGC
ATT
CAG
TAC
AAC
ACA
TAC
TGC
TAC
GTG
GCC
TGT
ATT
GTG
GTG
GAG
TGG
TGT
GTC
AGT
GCC
AGG
ATC
CCA

AGT
TAT
GTT
TGG
CCA
GAC
ACC
CGT
TAT
TTT
TTT
GGG
ATA
GGT
TCT
TCC
GCT
AAA
GGA
CTC
CTG
GTC
TTT
ARAA
AAG
GAG

ATA
AAT
AGA
CTG
GGC
GTT
ATT
TGT
GCT
TGG
AGG
GAG
GCT
TTC
GTC
AAG
GAT
AGA
ATT
ATC
GAT
ATA
GCA
CCcC
GGT
GTG

GGA GAG
AGG
TTG
TTG
GGC
CAG
TCC
GAG
GTA
CGT
GAA
TCT
TTC
AGG
ATT
CTG
ATG
GAG
‘ATG
CTG
CCA
CTT
GCC
TCA
AAT
CTC

GAT
GGC
TTT
CTA
TTA
TGG
TTG
ATT
ATT
ATA
AAT
CAA
TTG
CCT
ACG
GTC
GTT

TTA
TTT
TGT
ACA
ATT
CTC
AGC
CTT
CAG
ATA
GAT
ATT
GGT
GGA

TTT
GGA
ATT
GAA

AAC
GTC
GCA
AGA
AGA
GCC
TTT
ATT
TAT
TCA
AGG
"ATA GTG
TAT
TAT
TTA
GCA
TGC
TTC
AAT

TTT
AAT
ATG
CTG
ACC
GCC
GCT
GTG
ACT
TAC
GTC
TCT
TTT
TAC
CAT

AGA

GGA
GCC
GGA
GGC
ACC
GAA
GTG
AAC

TTG
GGA
GGA
GGA
ATT
ATT
ATT
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ATG
GGA
GGA
CTT
ACC
ATA
CCA
GGC
ATT
ATG
GTT
GAA

CTT
ACC
CGC
GTA
GTG
GCT
GGG
TTT
CTA
GGA
TTT
AGA
GTT
AAC
CTG
ACC
GTG
ATT
CCcC
TTT
GGT
ATC
ACC
CTG
GAC
TCT
GGG
ATT
GAT
GGA
ATC
GCT
TAT
CAA
CTA
GTT
CGC
GTG
TAC

GTC

ATG
AGA
ATT
GTC
CAG
CAG
CTG
GTG
GCT
CAT
GGT
AAT
TTT
TCC
GAT
CAG
CCA
ACA
TCA
CTT
TAT
GGT
AAT
CAA
GTC
GTC
AGG
GGA
GGA
TTC
GCC
TAC
TCT
CCA
GAC
AAC
CGA
CAG
CAG
GGT
ATT
AAG
GCA
GAA
CGC
GAT
GCT
TTG
GTG
TAC

ATT
AGT
GTG
GAT
GCA
CAA
CAA

CTT
CAA
CAT
GGC
GTT
GAA
AGC
AAG
CAT
GAA
GAA
GTC
ATT
TTT
GCC
TTC
AGC
GGG
ACT
ATC
ATG
CAG
AAG
AAG
CAG
TTA
GCA
AGT
CGA
TTC
CCT
ACA
CTG
CAT
GTT
TAT

ACT
ATT
GAA
CTA
TCC
ATT

ACA
ACC
CAG
GAA
GCT
TTT
CAA
TTG
GAA
CGC
ACT
TAC
GAG
AGA
TCT
AAG
GAA
TGG
ACA
CCT
GTA
TTT
AGG
CCT
GCT
GTG
TTG
TTG
ATT
GAG
ACA
TGC
ATC
GTT
TAT
CAA
CAG
GAC
CTG
TTG
GAC
TCC
GGA
CAG
AAC
GCT
GCC
GAC
ACC
GAA
CTA

CCA
GCA
GTG
ATT
AAT
GCC
GAC
AGG
GAC
GTG
TTG
GCA
TTC
GAC
GGG
CAG
TCT
GTT
CcccC
CCC
GAT
GCA
GCT
GCA
GGA
GCC
GCC
TGC
ACA
ACA
AGG
GCC
ATC
TCC
GTA
GCA
CcccC
GGG
TCG
GCG
GAA
AGC
CAG
GAC
GCT
GTT
ATT
ACT

ATC
AAG
GTC

GGG
CTG
GAT
GGG
ATT
AAG
ACC
GTA
ATG
CTG
TCT
GTG
ACT
ATA
AGC
CTT
ACC
GAA
TAC
TTG

ATG

ATG
GCA
GGC
ATG
TTC
GGA
AAT
CGG
ATT
ATG
AAT
CTG

CCA
AAG
CAA
TTT
CGT
AAA
GAA
AAC
CAG

GGG

GCT
TCT
GCC
CAG
GGG
ACC

CAA
GGC
ATA
CGC
GAG
CTT
GCT
GCC
AGT
ACG
GAA
CTA

TAC
TCT
TAT
CCT
ATG
TAT
GAG
GGC
TCT
CTG
TTG
TCT
ATC
TTC
TTT
GAA
TTC
CAG
TTT
GAG
AGT
GCT
ATC
ATT
GTT
GTT
TTC

CCA
ACC
CTG

-TCC

CGG
GCC
AGA

ACC
ACT

ATG
CTC
CAT
GTG
TAT
GCC
GTT
ATC
ACC
AAG
GTC
AGA
GTG
GAT
CAG
TAC
GAA
GCC
CTG
GCC
GAA
TGT
GGG
GGG
ACA
CAG
ATT
CCC
GCC
GCC
ATT

ATT
GGG
GCA

AGT
GAT
CTG
GGG
TAT
GTA
GTG

CAT
CAG
GCC
TTA
GAG
GCG
CAT
GGA

41627

ACA
ATT
GAC
GAG
GGC
AAT
GGA
GCC
TCA
ATT
AGA
GGG
ACT
GCA
GAT
CTG
GAA
CCA
GTA
TTT
CAA
GTA
GAG
CAA
ACA
ATC
GCC
TTC
TCT
CTC
GAA
GCC
GCG
CTC
ACA
ATA
GTA
TTT
AAT
AGC
GAT

TTG
GAA
GAT
GGG
ATT
GAC
GGT
GAT
GAA
TCC
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GCT
CAG
ATT
CAA
AGA
GCC
GAA
AGA
GCT
CAG
GCT
ACC
TTG
ACT
AGT
GTG
GAT
GTT
GGG
TTA
AGG
TCT
CTC
GAT
AGA
GGG
TTC
TTG
CGA
AGT
GCA
AAT
AAT
CAT
GCT
TCA
TAC
GTT
GGT
AGT
CCT
GTC
TTT
ATT
TTT
TCT
GTA
ACA
CGG
ATC
GAA
cccC

CTG
CGA
CGC
GAG
GAA
TAC
GGA
GCC
CTG
CAT
GCA
CAT
CAA
GAA
TTA
CAC
AGA
AGG
TCT
TTC
TCA
CTT
CTA
ATT
CTT
ATG
TCC
GCT
GAT

CTT
ATT
TCT
TTC
CTT
GCT
AAT
GAT
CTC
GGA
GAT
CAG
GCC
CCccC
GTC
CAA
CGA
GAA
ACC
ATT
CTG
ATC

GTA
TTC
TCT
CCA
GAT

GGA
CTC
GAC
GGG
GAT
GAA
AGC
GAT
AGG
GAA
AAG
AGG
GTG
AGC
CAG
TTC
ACA
GCC
GCT
ATA
TTT
TTA

ATC
GAG
TAC
GCT
AGC
GGA
GCA
ACT
TGT
TCA
TGT
CAA
TTC
TGT
ATG
ATG

CTC,

GAT
AGT
TGC
GCT
ATG
AGT

GGA
TAT
CTT
GTT
GCA
TTC
GGC
ATC
AAT
CAC
ACC
GAA
CAG
GAC
GCT
CCT
GAC
ATT
GGT
CAG
ATC
ACC

TGG
ACA
GTC
AGC
TCA
CAG
CGC
ACT
GGA
TCC
TAT
AGA
CGC
GCA

GTG
GGC
GGG
CTC
AGC
GAA
TCA
TCT
CCT
GAA
ATT
GTC
GCC
TGA

cccC
GAC
AAC
CTG
ACA
ATC
CAG
CGA
GAG
ACA
ATC
TTA
GGA
ATG
TCC
CcCA
AAG
CTG
GCA
ATT
AAT
CAA
AGG
TTT
GAT

TGG
GGA
GCC
ACT
GAG
TTC
TAC
GTG
GCC
TTT
GGT
TTT
TCG

CGC
ATA
AGA
CTC
AGA

GTC
ATG
CAA

AGT
CCC
ATT
TTC
ATG
ATG
ATG
AAT
AGT
ATC
ATT
CTG

CTT
ATC
TTA
GAC

GCT
CTT
GGT
TTT
CTA
GAT
GCT
TCC
AAG
GCC
CTG
GTT
CTG
TGC
AGA
TTC
TTC
TTT
GAA
ACA
ATT
AGC
GTG
TCA
ATG
GTC
CCA
GGG
ATC
ACG
ATT
GCA
AAA

GGA
TGT
CAG
TCT
GAA
GAC
AGT
CCC
GAA
ATT
GGT
GAA
CAA
GCG
CGG
GCT
ATT
TTC
GTG
GGG
GTG
CTA
CGT
GAC
TCC
TTC
CTG
ACA
GAG
GCT
GAG
TTT
TAT
AGG
TCT
CAA

TAT
AGT
ACT
ATG

GAC
ATA
GAG

GAG.

TTG
GTG
GCC
CAG
GGA

GCT
GAA
TGG
ACC
GAC
CTG
GGT
AAG
GCC
TCA
TTT
AGG
GCT
AGG
CAA
GTT
CCT
AGT
AAC
ACT
TGC
CAG

CTC
CAA
ACT
AGC
CAG
ATG
GGA
AAG
GCC
GGA
GTG
TAC
CTG
TGG
CCT
CCA
AGC
ATA
ATT

GCA

ARAA
CTA
CAG
CAT
GGG
GCC
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Bang 4. Pién hinh ABCB11 Dot bién

Vi trf axit amin 1 (vi dy, M1V)’

Vi tri axit amin 4 (vi du, S4X)™~%*

Vi tri axit amin 8 (vi du, R8X)*

Vi tri axit amin 19 (vi du, GI9R)’

Vi tri axit amin 24 (vi du, K24X)*

Vi tri axit amin 25 (vi du, S25X)>"

Vi tri axit amin 26 (vi du, Y26Ifs*7)>°

Vi tri axit amin 36 (vi du, D36D)*’

Vi tri axit amin 38 (vi dy, K3 8Rfs*24)"

Vi tri axit amin 43 (vi du, V43I)°’

Vi tri axit amin 49 (vi dy, Q49X)"

Vi tri axit amin 50 (vi du, L50S, L50W)*’

Vi tri axit amin 52 (vi du, R52W?, R52R™)

Vi tri axit amin 56 (vi du, S56L)>°

Vi tri axit amin 58 (vi du, D58N)*

Vi tri axit amin 62 (vi du, M62K)’

Vi tri axit amin 66 (vi du, S66N)"’

Vi tri axit amin 68 (vi du, C68Y)"

Vi tri axit amin 50 (vi du, L50S)>”

Vi tri axit amin 71 (vi du, L71H)"

Vi tri axit amin 74 (vi du, I74R)71

Vi tri axit amin 77 (vi du, P77A)73

Vi tri axit amin 87 (vi du, T87R)%’

Vi tri axit amin 90 (vi du, F90F)"*

Vi tri axit amin 93 (vi du, Y93S", Y93X™)

Vi tri axit amin 96 (vi du, E96X)**

Vi tri axit amin 97 (vi du, L97X)>

Vi tri axit amin 101 (vi du, Q101Dfs*8)’

Vi tri axit amin 107 (vi du, C107R)*®

Vi tri axit amin 112 (vi dy, 1112T)’
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Vi tri axit amin 114 (vi du, W114R)™>’

Vi tri axit amin 123 (vi du M123T)"’

Vi tri axit amin 127 (vi du, T127Hfs*6)

Vi tri axit amin 129 (vi du, C129Y)"

Vi tri axit amin 130 (vi du, G130G)”’

Vi tri axit amin 134 (vi du, 11341)*

Vi tri axit amin 135 (vi du, E135K"", E135L")

Vi tri axit amin 137 (vi du, E137K)’

Vi tri axit amin 157 (vi dy, Y157C)’

Vi tri axit amin 161 (vi du, C161X)”

Vi tri axit amin 164 (vi du, V164Gfs*7°", V1641%)

Vi trf axit amin 167 (vi du, A167S", A167V7, A167T"")

Vi tri axit amin 181 (vi du, R1811)”

Vi tri axit amin 182 (vi du, 1182K)’

Vi tri axit amin 183 (vi du, M183V®, M183T")

Vi tri axit amin 185 (vi du, M185I)"

Vi tri axit amin 186 (vi dy, E186G)>"*

Vi tri axit amin 188 (vi du, G188W)"

Vi tri axit amin 194 (vi du, S194P)’

Vi tri axit amin 198 (vi du, L198P)’

Vi tri axit amin 199 (vi du, N199Ifs*15X)*

Vi tri axit amin 206 (vi du, 1206V)**

Vi tri axit amin 212 (vi du, A212T)"

Vi tri axit amin 217 (vi du, M217R)**

Vi tri axit amin 225 (vi du, T225P)*’

Vi tri axit amin 226 (vi du, S226L)’

Vi tri axit amin 232 (vi du, L232Cfs*9)’

Vi tri axit amin 233 (vi dy, L2338)"

Vi tri axit amin 238 (vi du, G238V)™’

Vi tri axit amin 242 (vi du, T242I)>"

Vi tri axit amin 245 (vi du, 1245Tfs*26)*’
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Vi tri axit amin 256 (vi du, A256G)’

Vi tri axit amin 260 (vi du, G260D)’

Vi tri axit amin 269 (vi du, Y269Y)*’

Vi tri axit amin 277 (vi du, A277E)"’

Vi tri axit amin 283 (vi du, E283D)"

Vi tri axit amins 212 va 283 (vi du, A212T+E283D)"

Vi tri axit amin 284 (vi du, V284L™, V284A’, V284D™)

Vi trf axit amin 297 (vi du, E297G">7, E297K")

Vi trf axit amin 299 (vi dy, R299K)*®

Vi tri axit amin 303 (vi du, R303K®, R303M® R303£5X321%)

Vi tri axit amin 304 (vi du, Y304X)*

Vi tri axit amin 312 (vi du, Q312H)’

Vi tri axit amin 313 (vi du, R313S)>’

Vi tri axit amin 314 (vi du, W314X)"’

Vi tri axit amin 318 (vi du, K318Rfs*26)”

Vi tri axit amin 319 (vi du, G319G)’

Vi trf axit amin 327 (vi du, G327E)>’

Vi tri axit amin 330 (vi du, W330X)™*

Vi tri axit amin 336 (vi du, C336S)>’

Vi tri axit amin 337 (vi du, Y337H)*

Vi tri axit amin 342 (vi du, W342G)™

Vi tri axit amin 354 (vi dy, R354X)’

Vi tri axit amin 361 (vi du, Q361X°7, Q361R"™)

Vi tri axit amin 366 (vi du, V366V>", V366D’

Vi tri axit amin 368 (vi du, V368Rfs*27)

Vi tri axit amin 374 (vi du, G374S)’

Vi tri axit amin 380 (vi du, L380Wfs*18)’

Vi tri axit amin 382 (vi du, A382G)*

A Vi tri axit amins 382-388°

A Vi tri axit amins 383-389>

Vi tri axit amin 387 (vi du, R387H)’
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Vi tri axit amin 390 (vi du, A390P)>”

Vi tri axit amin 395 (vi du, E395E)”

Vi tri axit amin 404 (vi du, D404G)’

Vi tri axit amin 410 (vi du, G410D)>’

Vi tri axit amin 413 (vi du, L413W)>’

Vi tri axit amin 415 (vi dy, R415X)"

Vi tri axit amin 416 (vi du, 14161)”’

Vi tri axit amin 420 (vi du, 1420T)’

Vi trf axit amin 423 (vi du, H423R)"

Vi tri axit amin 432 (vi du, R432T)"’

Vi tri axit amin 436 (vi du, K436N)"

Vi tri axit amin 440 (vi du, D440E)®

Vi tri axit amin 444 (vi du, V444A)’

Vi tri axit amin 454 (vi du, V454X)"

Vi tri axit amin 455 (vi du, G455E)’

Vi tri axit amin 457 (vi du, S457Vfs*23)%

Vi tri axit amin 461 (vi du, K461E)>’

Vi tri axit amin 462 (vi du, S462R)*

Vi tri axit amin 463 (vi du, T4631)>

Vi tri axit amin 466 (vi du, Q466K)>’

Vi tri axit amin 470 (vi du, R470Q>7, R470X’)

Vi tri axit amin 471 (vi du, Y472X)’

Vi tri axit amin 472 (vi du, Y472C>7, Y472X")

Vi tri axit amin 473 (vi du, D473Q>, D473V*®)

Vi tri axit amin 475 (vi du, C475X)”

Vi tri axit amin 481 (vi du, V481E)>’

Vi tri axit amin 482 (vi du, D482G)>>’

Vi tri axit amin 484 (vi du, HH484Rfs*5)’

Vi tri axit amin 487 (vi du, R487H", R487P°)

Vi tri axit amin 490 (vi du, N490D)™>’

Vi tri axit amin 493 (vi du, W493X)®
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Vi tri axit amin 496 (vi dy, D496V)**

Vi tri axit amin 498 (vi du, 1498T)*’

Vi tri axit amin 499 (vi du, G499E)”

Vi tri axit amin 501 (vi dy, V501G)®*

Vi tri axit amin 504 (vi dy, E504K)"

Vi tri axit amin 510 (vi dy, T510T)’

Vi tri axit amin 512 (vi dy, 1512T)>’

Vi tri axit amin 515 (vi dy, N515T>7, N515D%)

Vi tri axit amin 516 (vi du, I516M)"

Vi tri axit amin 517 (vi dy, R517H)>’

Vi tri axit amin 520 (vi dy, R520X)

Vi trf axit amin 523 (vi du, A523G)"

Vi tri axit amin 528 (vi du, [528Sfs*21°, 1528X°, 1528T")

Vi tri axit amin 535 (vi du, A535A7, A535X")

Vi tri axit amin 540 (vi dy, F540L)"

Vi tri axit amin 541 (vi du, I541L>7, 1541T>")

Vi tri axit amin 546 (vi du, Q546K°, Q546H")

Vi tri axit amin 548 (vi du, F548Y)>’

Vi tri axit amin 549 (vi du, D549V)9

Vi tri axit amin 554 (vi du, E554K)"

Vi tri axit amin 556 (vi du, G556R)"’

Vi tri axit amin 558 (vi du, Q558H)”

Vi tri axit amin 559 (vi du, M559T)*’

Vi tri axit amin 562 (vi du, G562D”7, G5628")

Vi tri axit amin 570 (vi du, A570T>>", A570V>%)

Vi tri axit amin 575 (vi du, R575X>°, R575Q")

Vi tri axit amin 580 (vi du, L580P)"’

Vi tri axit amin 586 (vi du, T5861)’

Vi tri axit amin 587 (vi du, S587X)"

Vi tri axit amin 588 (vi du, A588V>7, A588P")

Vi tri axit amin 591 (vi dy, N591S)>’
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Vi trf axit amin 593 (vi du, S593R)*’

Vi tri axit amin 597 (vi du, V597V°, V597L")

Vi tri axit amin 603 (vi du, K603K)>

Vi tri axit amin 609 (vi du, H609Hfs*46)°

Vi tri axit amin 610 (vi du, 1610Gfs*45°, 1610T°")

Vi tri axit amin 615 (vi du, H615R)*°

Vi tri axit amin 616 (vi du, R616G**, R616H")

Vi tri axit amin 619 (vi du, T619A)™

Vi tri axit amin 623 (vi du, A623A)™

Vi tri axit amin 625 (vi du, T625Nfs*5)*°

Vi tri axit amin 627 (vi du, 1627T)’

Vi tri axit amin 628 (vi du, G628 Wfs*3)"

Vi tri axit amin 636 (vi du, E636G)”

Vi tri axit amin 648 (vi du, G648V fs*6>, G648V™")

Vi tri axit amin 655 (vi du, T655I)’

Vi tri axit amin 669 (vi du, 1669V)*°

Vi tri axit amin 676 (vi du, D676Y)"

Vi tri axit amin 677 (vi du, M677V)""

Vi tri axit amin 679 (vi du, A679V)°

Vi tri axit amin 685 (vi du, G685W)®

Vi tri axit amin 696 (vi du, R696W*', R696Q"")

Vi tri axit amin 698 (vi du, R698H"”, R698K®', R698C*")

Vi tri axit amin 699 (vi du, S699P)’

Vi tri axit amin 701 (vi du, S701P)"®

Vi tri axit amin 702 (vi du, Q702X)*

Vi tri axit amin 709 (vi du, E709K)’

Vi tri axit amin 710 (vi du, P710P)’

Vi tri axit amin 712 (vi dy, L712L)%

Vi tri axit amin 721 (vi du, Y721C)%¥®

Vi tri axit amin 729 (vi dy, D724N)”

Vi tri axit amin 731 (vi du, P7318)>
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Vi tri axit amin 740 (vi du, P740Qfs*6)"

Vi tri axit amin 758 (vi du, G758R)’

Vi tri axit amin 766 (vi du, G766R)™**

Vi tri axit amin 772 (vi du, Y772X)

Vi tri axit amin 804 (vi du, A804A)’

Vi tri axit amin 806 (vi du, G806D™, G806G™)

Vi tri axit amin 809 (vi du, S809F)"'

Vi tri axit amin 817 (vi du, G817G)™

Vi tri axit amin 818 (vi du, Y818F)’

Vi tri axit amin 824 (vi du, G824E)"

Vi tri axit amin 825 (vi du, G825G)”

Vi tri axit amin 830 (vi du, R830Gfs*28)"

Vi tri axit amin 832 (vi du, R832C"*°, R832H")

Vi tri axit amin 842 (vi du, D842G)*

Vi tri axit amin 848 (vi du, D848N)"

Vi tri axit amin 855 (vi du, G855R)""

Vi tr{ axit amin 859 (vi du, T859R)*’

Vi tri axit amin 865 (vi du, A865V)”’

Vi tri axit amin 866 (vi du, S866A)°’

Vi tri axit amin 868 (vi du, V868D)"

Vi tri axit amin 869 (vi du, Q869P)"

Vi tri axit amin 875 (vi du, Q875X)"

Vi tri axit amin 877 (vi du, G877R)*®

Vi tri axit amin 879 (vi du, I879R)"

Vi tri axit amin 893 (vi du, A893V)’

Vi tri axit amin 901 (vi du, S901R"7, S90117)

Vi trf axit amin 903 (vi du, V903G)™

A Vi tri axit amin 919"

Vi tri axit amin 923 (vi du, T923P)*’

Vi tri axit amin 926 (vi du, A926P)*’

Vi tri axit amin 928 (vi du, R928X", R928Q")
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Vi tri axit amin 930 (vi du, K930X°, K930Efs*79™'", K930Efs*497°)

Vi tri axit amin 931 (vi du, Q931P)”’

Vi tri axit amin 945 (vi du, S945N)>’

Vi tri axit amin 948 (vi du, R948C)5=7r26

Vi tri axit amin 958 (vi du, R958Q)*

Vi tri axit amin 969 (vi du, K969K)**

A Vi tri axit amins 969-972°

Vi tri axit amin 973 (vi du, T973I)’’

Vi tri axit amin 976 (vi du, Q976R™®, Q976X™")

Vi tri axit amin 979 (vi du, N979D)>’

Vi tri axit amin 981 (vi du, Y981Y)™

Vi tri axit amin 982 (vi du, G982R)>>’

Vi tri axit amins 444 va 982 (vi du, V444A+G982R)38

Vi tri axit amin 995 (vi du, A995A)>°

Vi tri axit amin 1001 (vi du, R1001R)’

Vi tri axit amin 1003 (vi du, G1003R)™

Vi trf axit amin 1004 (vi du, G1004D)>’

Vi tri axit amin 1027 (vi du, S1027R)*°

Vi trf axit amin 1028 (vi du, AL028A”™*, A1028E")

Vi trf axit amin 1029 (vi du, T1029K)’

Vi tri axit amin 1032 (vi du, G1032R)"*

Vi tri axit amin 1041 (vi du, Y1041X)’

Vi tri axit amin 1044 (vi du, Al()44P)88

Vi trf axit amin 1050 (vi du, R1050C)>™

Vi tri axit amin 1053 (vi du, Q1053X)’

Vi tri axit amin 1055 (vi du, L1055P)*

Vi tri axit amin 1057 (vi du, R1057X°, R1057Q%)

Vi tri axit amin 1058 (vi du, Q1058Hfs*38°, Q1058fs*38", Q1058X")

Vi tri axit amin 1061 (vi dy, 11061 Vfs*34)’

Vi tri axit amin 1083 (vi dy, C1083Y)"

Vi trf axit amin 1086 (vi du, T1086T)"
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Vi tri axit amin 1090 (vi du, R1090X)*

Vi trf axit amin 1099 (vi du, L1099Lfs*38)™

Vi tri axit amin 1100 (vi du, S1100Qfs*38)"

Vi tri axit amin 1110 (vi du, A1110E)>’

Vi tri axit amin 1112 (vi du, V1112F)"

Vi tri axit amin 1116 (vi du, G1116R”, G1116F”", G1116E™)

Vi tri axit amin 1120 (vi du, S1120N)*

Vi trf axit amin 1128 (vi dy, R1128H>’, R1128C>"")

Vi tri axit amin 1131 (vi du, D1131V)”’

Vi trf axit amin 1144 (vi du, S1144R)’

Vi tri axit amin 1147 (vi du, V1147X)’

Vi tri axit amin 1153 (vi du, R1153C>>7, R1153H)

Vi tri axit amin 1154 (vi du, S1154P)>’

Vi tri axit amin 1162 (vi du, E1162X)>

A Vi tri axit amin 1165

Vi tri axit amin 1164 (vi du, V1164Gfs*7)

Vi tri axit amin 1173 (vi du, N1173D)’’

Vi tri axit amin 1175 (vi du, K1175T)°

Vi tri axit amin 1186 (vi du, E1186K)’

Vi tri axit amin 1192 (vi du, A1192Efs*50)’

Vi tri axit amin 1196 (vi du, Q1196X)**

Vi tri axit amin 1197 (vi du, L1197G)’

Vi tri axit amin 1198 (vi du, H1198R)”’

Vi tri axit amin 1204 (vi du, L1204P)%

Vi tri axit amin 1208 (vi du Y1208C)"

Vi tri axit amin 1210 (vi du, T1210P>7, T1210F")

Vi tri axit amin 1211 (vi du, N1211D)’

Vi tri axit amin 1212 (vi dy, V1212F)*

Vi tri axit amin 1215 (vi dy, Q1215X)’

Vi tri axit amin 1221 (vi dy, R1221K)™

Vi tri axit amin 1223 (vi du, E1223D)’
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Vi tri axit amin 1226 (vi du, R1226P)"

Vi tri axit amin 1228 (vi du, A1228V)’

Vi trf axit amin 1231 (vi du, R1231W>7, R1231Q™)

Vi tri axit amin 1232 (vi du, A1232D)"

Vi tri axit amin 1235 (vi dy, R1235X)>"

Vi tri axit amin 1242 (vi dy, L12421)>”

Vi tri axit amin 1243 (vi dy, D1243G)"’

Vi tri axit amin 1249 (vi dy, L1249X)"

Vi tri axit amin 1256 (vi du, T1256fs*1296)"

Vi tri axit amin 1268 (vi du, R1268Q)*’

Vi tri axit amin 1276 (vi du, R1276H)"

Vi trf axit amin 1283 (vi du, A1283A%, A1283V*™)

Vi tri axit amin 1292 (vi dy, G1292V)”

Vi tri axit amin 1298 (vi du, G1298R)’

Vi tri axit amin 1302 (vi du, E1302X)’

Vi tri axit amin 1311 (vi du, Y1311X)”’

Vi tri axit amin 1316 (vi du, T1316Lfs*64)"

Vi tri axit amin 1321 (vi dy, S1321N)”’

Intron 4 ((+3)A>C)'

IVS4-74A>TY

bot bién & vi tri cat 3’ Intron 5 ¢.3901G>A’

Dot bién & vi tri cat 5; Intron 7 ¢.6111G>A°

Dot bién & vi tri cat IVS7T+1G>A"

IVS7+5G>AY

IVS8+1G>C™

Dot bién & vi tri cat 5° Intron 9 ¢.9081delG’

Dot bién & vi tri cat 5° Intron 9 ¢.9081G>T

Dot bibn o vi tri cat 5 Intron 9 ¢.9081G>A’

Dot bién & vi tri cit [VS9+1G>T"

bot bién & vi tri cat 3° Intron 13 ¢.1435 13_1435—8del5

Dot bién & vi tri cat [VS13del-13/-8"
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Dot bién & vi tri cat 3° Intron 16 ¢.20128T>G’

Dot bién 6 vi tri cat [VS16-8T>G'

Dot bién & vi tri cat 5° Intron 18 ¢.21781G>T

Dot bién & vi tri cat 5 Intron 18 ¢.21781G>A’

Dot bién & vi tri cat 5 Intron 18 ¢.21781G>C’

Dot bién & vi tri cét 3” Intron 18 ¢.21792A>G’

Dot bién & vi tri cat [VS18+1G>A"

Dot bién & vi tri cat 5° Intron 19 ¢.2343+1G>T°

Dot bién o vi tri cat 5 Intron 19 ¢.2343+2T>C’

Dot bién 6 vi tri cat IVS19+2T>C™

Dot bién & vi tri cat IVS19+1G>A>

Dot bién & vi tri cat 3’ Intron 21 ¢.26112A>T

IVS22+3A>GY

IVS 23-8 G-A*

IVS24+5G>A°"

Dot bién & vi tri cat 5° Intron 24 ¢.3213 1delG’

IVS35-6C>GY

Dot bién cat gia dinh 1198-1G>C"’

Dot bién ct gia dinh 1810-3C>G"’

Dot bién cat gia dinh 2178+1G>A"

Dot bién cat gia dinh 2344-1G>T"

Dot bién cit gia dinh ¢.2611-2A>T"

Dot bién cat gia dinh 3213+1_3213+2delinsA’"’

c.-24C>AT®

c.76 13 G>T’

¢.77-19T>A>?

.90 93delGAAA'™

c.124G>A%

¢.150 +3 A>C"

174C>T>*

c.245T>CY
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c.249 250insT"

270T>C"*

402C>T*

585G>C>*

c.611+1G>A"

c.611+4A>G®

c.612-15_-6del10bp>

c.625A>C!

c.627+5G>T!

c.625A>C/ ¢.627+5G>T"

696G>T>*

c. 784+1G>C”

807T>C>*

c.886C>T°!

¢.890A>G"’

c.908+1G>A>"

c.908+5G>A>

¢.908delG”’

¢.909-15A>G%®

957A>G>*

c.1084-2A>G”’

x6a bd" 1145 1bp

1281C>T°%

¢.1309-165C > T"

c.1434 + 174G > A"

c.1434 +70C > TV

c.1530C>A"7

c.1587-1589delCTT!

c.1621A>C>>

.1638+32T>C%

c.1638+80C>T%
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1671C>T

1791G>T>*

1939delA™

c.2075+3A>G>?

c.2081T>A""

c.2093G>A%

2098delA™®

c.2138-8T>G%

2142A>G™

c.2178+1G>T>%%

¢.2179-17C>A%

¢.2344-157T>G%

¢.2344-17T>C®

c2417G>A"

c.2541delGY

¢.2620C>T>%%

c.2815-8A>G”’

¢.3003A>G>’

c.3084A>G**

¢.3213 +4 A>G™'

c3213 +5 G>A’

c.3268C>T"

3285A>G™*

c.3382C>T"

3435A>G™*

c.3491delT"”*

¢.3589C>T’

.3765(+1 +5)del5™

¢.3766-34A>G®®

¢.3767-3768insC®

¢.3770delA®’
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c.3826C>T"

c.3846C>T’

.3929delG®’

c.*236A>G®

1145delC?

Ex13 Ex17del*

Bang 5. Dot bién ABCB11 dwoc chon lién quan dén PFIC-2

Vi tr{ axit amin 1 (vi dy, M1V)’

Vi trf axit amin 4 (vi du, S4X)**

Vi tri axit amin 19 (vi du, GI9R)*®

Vi tri axit amin 25 (vi du, S25X)™

Vi tri axit amin 26 (vi du, Y26Ifs*7)>°

Vi tri axit amin 50 (vi du, L50S)"’

Vi tri axit amin 52 (vi du, R52W)*°

Vi tri axit amin 58 (vi du, D58N)*

Vi tri axit amin 62 (vi dy, M62K)’

Vi tri axit amin 66 (vi du, S66N)"’

Vi tri axit amin 68 (vi du, C68Y)"

Vi tri axit amin 93 (vi du, Y93S)"

Vi tri axit amin 101 (vi du, Q101Dfs*8)’

Vi tri axit amin 107 (vi du, C107R)®

Vi tri axit amin 112 (vi du, I112T)’

Vi tri axit amin 114 (vi dy, W114R)>’

Vi tri axit amin 129 (vi du, C129Y)”

Vi tri axit amin 135 (vi du, E135K", E135L")

Vi tri axit amin 167 (vi du, A167V, A167T>")

Vi tri axit amin 182 (vi du, 1182K)’

Vi trf axit amin 183 (vi du, M183V®, M183T")

Vi tri axit amin 225 (vi du, T225P)"’

Vi tri axit amin 226 (vi du, S226L)’

-50-



41627

Vi tri axit amin 232 (vi du, L232Cfs*9)9

Vi tri axit amin 233 (vi dy, L233S)"

Vi tri axit amin 238 (vi du, G238V)>’

Vi tri axit amin 242 (vi du, T242I)’

Vi tri axit amin 245 (vi du, 1245Tfs*26)”’

Vi tri axit amin 256 (vi du, A256G)’

Vi tri axit amin 260 (vi du, G260D)”’

Vi tri axit amin 284 (vi du, V284L)’

Vi tri axit amin 297 (vi du, E297G)>’

Vi tri axit amin 303 (vi du, R303K%, R303M®, R303£sX321%)

Vi tri axit amin 304 (vi du, Y304X)*°

Vi tri axit amin 312 (vi du, Q312H)’

Vi tri axit amin 313 (vi dy, R313S)’

Vi tri axit amin 314 (vi du, W314X)*’

Vi trf axit amin 318 (vi du, K318Rfs*26)”

Vi tri axit amin 327 (vi du, G327E)’

Vi tri axit amin 330 (vi du, V330X)™

Vi tri axit amin 336 (vi du, C336S)™’

Vi trf axit amin 337 (vi du, Y337H)"

Vi tri axit amin 342 (vi du, W342G)”’

Vi tri axit amin 354 (vi dy, R354X)’

Vi tri axit amin 361 (vi du, Q361X)*’

Vi tri axit amin 366 (vi du, V366D)>’

Vi tri axit amin 386 (vi du, G386X)™"

A Vi tri axit amins 383-389"

Vi tri axit amin 387 (vi du, R387H)’

Vi tri axit amin 390 (vi du, A390P)’

Vi tri axit amin 410 (v du, G410D)’

Vi tri axit amin 413 (vi du, L413W)’

Vi tri axit amin 415 (vi du, R415X)"

Vi tri axit amin 420 (vi dy, 1420T)’
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Vi tri axit amin 454 (vi du, V454X)"

Vi tri axit amin 455 (vi du, G455E)’

Vi tri axit amin 461 (vi du, K461E)>’

Vi tri axit amin 463 (vi du, T4631)’

Vi tri axit amin 466 (vi du, Q466K)’

Vi tri axit amin 470 (vi du, R470Q’, R470X")

Vi tri axit amin 472 (vi du, Y472X"™, Y472C7)

Vi tri axit amin 475 (vi dy, C475X)”

Vi tri axit amin 481 (vi du, V481E)’

Vi tri axit amin 482 (vi du, D482G)>’

Vi tri axit amin 484 (vi du, H484Rfs*5)’

Vi tri axit amin 487 (vi du, R487H", R487P%")

Vi tri axit amin 490 (vi du, N490D)’

Vi tri axit amin 493 (vi du, W493X)*

Vi tri axit amin 498 (vi du, 1498T)’

Vi tri axit amin 501 (vi du, V501G)**

Vi tri axit amin 512 (vi du, I512T)’

Vi tri axit amin 515 (vi dy, N515T, N515D%)

Vi tr{ axit amin 516 (vi du, I516M)"

Vi tri axit amin 517 (vi du, R517H)’

Vi tri axit amin 520 (vi dy, R520X)*’

Vi tri axit amin 523 (vi du, A523G)"

Vi tri axit amin 528 (vi du, 1528X)’

Vi tri axit amin 540 (vi du, F540L)*

Vi tri axit amin 541 (vi du, 154117, 1541T")

Vi tri axit amin 548 (vi du, F548Y)’

Vi tri axit amin 549 (vi du, D549V’

Vi tri axit amin 554 (vi du, E554K)”"

Vi tri axit amin 559 (vi du, M559T)*’

Vi tri axit amin 562 (vi du, G562D)’

Vi tri axit amin 570 (vi du, A570T", A570V>°)
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Vi tri axit amin 575 (vi du, R575X%, R575Q%")

Vi tri axit amin 588 (vi du, A588V)’

Vi tri axit amin 591 (vi du, N5918)™"

Vi tri axit amin 593 (vi du, S593R)*’

Vi tri axit amin 597 (vi du, V597V°, V597L")

Vi tri axit amins 591 va 597 (vi du, N591S+V597V)’

Vi tri axit amin 603 (vi du, K603K)>

Vi tri axit amin 609 (vi du, H609Hfs*46)*°

Vi tri axit amin 610 (vi du, 1610Gfs*45)°

Vi tri axit amin 615 (vi du, H615R)*°

Vi tri axit amin 625 (vi du, T625Nfs*5)*

Vi tri axit amin 627 (vi dy, 1627T)’

Vi tri axit amin 636 (vi du, E636G)”

Vi tri axit amin 669 (vi du, I669V)*°

Vi tri axit amin 698 (vi du, R609H)’

Vi tri axit amins 112 va 698 (vi du, 11 12T+R698H)’

Vi tri axit amin 699 (vi du, S699P)’

Vi tri axit amin 766 (vi du, G766R)**

Vi tri axit amin 806 (vi du, G806G)™

Vi tri axit amin 824 (vi du, G824E)"

Vi tri axit amin 832 (vi du, R832C"*°, R832H")

Vi tri axit amin 842 (vi du, D842G)’

Vi tri axit amin 859 (vi du, T859R)’

Vi tri axit amin 865 (vi du, A865V)™

Vi tri axit amin 877 (vi du, G877R)*°

Vi tri axit amin 893 (vi du, A893V)”’

Vi tri axit amin 901 (vi du, S901R)"’

Vi tri axit amin 903 (vi du, V903G)®’

A Vi tri axit amin 919"

Vi tri axit amin 928 (vi du, R928X)"*!

Vi tri axit amin 930 (vi du, K930Efs*79™, K930Efs*49°%)
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Vi tri axit amin 948 (vi du, R948C)"*°

Vi tri axit amin 979 (vi du, N979D)’

Vi tri axit amin 982 (vi du, G982R)™’

Vi tri axit amins 444 va 982 (vi du, V444A+G982R)™

Vi tri axit amin 1001 (vi du, R1001R)’

Vi tri axit amin 1003 (vi du, G1003R)*

Vi tri axit amin 1004 (vi dy, G1004D)>’

Vi tri axit amin 1027 (vi du, S1027R)*

Vi tri axit amin 1028 (vi du, A1028A)"

Vi tri axit amin 1032 (vi du, G1032R)"

Vi tri axit amin 1041 (vi dy, Y1041X)’

Vi tri axit amin 1050 (vi du, R1050C)*’

Vi tri axit amin 1053 (vi du, Q1053X)*’

Vi trf axit amin 1055 (vi du, L1055P)*°

Vi tri axit amin 1057 (vi du, R1057X)°

Vi tri axit amin 1058 (vi du, Q1058Hfs*38°, Q1058fs*38")

Vi tri axit amin 1061 (vi duy, 11061st"‘34)9

Vi trf axit amin 1083 (vi du, C1083Y)"

Vi tri axit amin 1090 (vi du, R1090X)

Vi tri axit amin 1099 (vi du, L1099Lfs*38)

Vi tri axit amin 1100 (vi du, S1100Qfs*38)"

Vi tri axit amin 1110 (vi du, A1110E)’

Vi tri axit amin 1116 (vi du, G1116R’, G1116F”", G1116E™)

Vi tri axit amin 1128 (vi dy, R1128C)""

Vi tri axit amin 1131 (vi dy, D1131V)*’

Vi tri axit amin 1144 (vi du, S1144R)’

Vi tri axit amin 1153 (vi du, R1153C*>’, R1153H"°)

Vi tri axit amin 1154 (vi du, S1154P)’

Vi tri axit amin 1173 (vi du, N1173D)"’

Vi tri axit amin 1192 (vi du, A1192Efs*50)’

Vi tri axit amin 1198 (vi du, H1198R)*’
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Vi tri axit amin 1210 (vi dy, T1210P’, T1210F"")

Vi tri axit amin 1211 (vi du, N121 1D)’

Vi tri axit amin 1212 (vi dy, VI212F)*°

Vi tri axit amin 1231 (vi dy, R1231W’, R1223Q")

Vi tri axit amin 1232 (vi du, A1232D)"

Vi tri axit amin 1235 (vi du, R1235X)"*

Vi tri axit amin 1242 (vi dy, L12421)’

Vi tri axit amin 1256 (vi du, T1256fs*1296)"

Vi tri axit amin 1268 (vi du, R1268Q)"’

Vi tri axit amin 1302 (vi du E1302X)*’

Vi tri axit amin 1311 (vi dy, Y1311X)"’

Vi tri axit amin 1316 (vi du, T1316Lfs*64)"

Intron 4 ((+3)A>C)"

Dot bién & vi tri cat IVS7T+1G>A"

IVS8+1G>C'

Dot bién & vi tri cat IVS9+1G>T"

Dot bién & vi tri cat IVS13del-13/-8"

Dot bién & vi tri cat IVS16-8T>G"

Dot bién & vi tri cat IVS18+1G>A"

Dot bién & vi tri cat IVS19+2T>C'

IVS 23-8 G-A>®

IVS24+5G>A°"

Dot bién ct gia dinh 1198-1G>C"’

Dot bién ct gia dinh 1810-3C>G"’

Dot bién cat gia dinh 2178+1G>A"

Dot bién ct gia dinh 2344-1G>T"

Dot bién cat gia dinh 3213+1_3213+2delinsA"’

c.-24C>A"8

¢.76 13 G>T°

c.77-19T>A>*

.90 93delGAAA'"
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c.124G>A%

c.150 +3 A>C"

c.249 250insT"

c.611+1G>A%

c.611+4A>G®

c.612-15_-6del10bp™

c.625A>C!

c.627+5G>T°!

c.625A>C/ ¢.627+5G>T°!

c.886C>T>!

¢.890A>G”’

c.908+1G>A>"

c.908+5G>A>

¢.908delG”’

x6a bd’' 1273 1bp

c.1084-2A>G"’

c.1445A>G”

¢.1587-1589delCTT>!

c.1621A>C”

1939delA™

c.2081T>A"

2098delA™

¢.2343+1 G>T%

c2178+1G>T>°

c.2417G>A"

c.2620C>T

c.2815-8A>G™

¢.3003A>G>’

c.3213 +4 A>G?'

c3213 +5 G>A’

c.3268C>T"
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c.3382C>T"
¢.3765(+1 +5)del5*
¢.3767-3768insC°
1145delC®
Ex13_Ex17del®

A Pot bién & X’ bidu thi codon dimg sém
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? U.S. Patent No. 9,295,677

Theo mdt sé phuong 4n, dot bién & ABCB11 dwoc chon tir A167T, G238V,
V284L, E297G, R470Q, R470X, D482G, R487H, A570T, N591S, A865V, GI82R,
R1153C, va R1268Q.

Sang ché cling md ta cic phuong phap diéu tri PFIC (vi du, PFIC-1 va PFIC-2) &
dbi twong, bao gém viéc tién hanh thir nghiém trén méu thu duge tir d6i trong nay dé xac
' dini: dot Dién lien quan dén PFIC (vi du, ot bién ATP8B1, ABCB11, ABCB4, TIP2,
NR1H4 hodc MyoS5b) & dbi tugng ndy, va dua (vi dy, theo cach cu thé hoac c6 chon loc)
lugng hiru hiéu tri liéu ctua hop chét c6 cong thirc (1), hodc mubi duge dung ctia chung,
vao dbi tugng di dugc xéac dinh 13 co dot bién lién quan dén PFIC nay. Theo mot sb

phuong 4n, dot bién nay la dot bién ATP8BI hoic ABCB11. Vi du, dt bién nhu duoc
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dé cap trong Bang bét k¥ trong s6 cac Bang 1-4. Theo mot s phuong 4n, dot bién &
ATP8B1 dugc chon tir L127P, G308V, T456M, D554N, F529del, 1661T, E665X,
R930X, R952X, R1014X, va G1040R. Theo mot sé phuong é&n, dot bién & ABCBI11
duoc chon tir A167T, G238V, V284L, E297G, R470Q, R470X, D482G, R487H, A570T,
N5918S, A865V, G982R, R1153C, va R1268Q.

Sang ché con md ta cac phuong phap dé diéu tri PFIC (vi du, PFIC-1 va PFIC-2)
& dbi twong can diéu tri, phuong phap nay bao gbm: (a) viéc phat hién dot bién lién quan
dén PFIC (vi du, dot bién ATP8B1, ABCB11, ABCB4, TIP2, NR1H4 hodc Myo5b) &
db6i twong; va (b) dua vao ddi twong nay lugng hiru hiéu tri liéu cia hop chét co6 cong
thae (I), hoic mudi duge dung cua ching. Theo mot sd phuong 4n, cac phuong phap dé
didu tri PFIC c6 thé bao gdm viéc dua lugng hitu hiéu tri liéu cua hop chét c6 cong thirc
(I), hoac mudi dugc dung cda chung, vao dbi tugng co dot bién lién quan dén PFIC (vi
du, dot bién ATP8B1, ABCB11, ABCB4, TIP2, NR1H4 hoic MyoSb). Theo mét s6
phuong 4n, dot bién nay 1a dot bién ATP8B1 hoic ABCBI11. Vi dy, dot bién nhu duoc
dé cap trong Béang bét ky trong s6 cac Bang 1-4. Theo mt s6 phuong 4n, dot bién &
ATP8B1 dugc chon tir L127P, G308V, T456M, D554N, F529del, 1661T, E665X,
R930X, R952X, R1014X, va G1040R. Theo mot sé phuong 4n, dot bién & ABCB11
duoc chon tir A167T, G238V, V284L, E297G, R470Q, R470X, D482G, R487H, AS70T,
N5918, A865V, G982R, R1153C, va R1268Q.

Theo mdt sb phuong 4n, ddi tuong duge xac dinh 1a c6 dot bién lién quan dén
PFIC hoiic miu sinh thiét tir déi twong ndy qua viéc st dung thir nghiém da biét bat ky,
ké ca cong nghé giai trinh tu gen thé hé méi (NGS). Theo mdt sd phuong an, dbi tuong
duoc xac dinh 1a c6 dot bién lién quan dén PFIC bang cach sir dung xét nghiém hodc thi
nghiém da dugc co quan quan 1y phé duyét, vi du nhu da duge FDA phé duyét, dé nhan
dién dot bién lién quan dén PFIC & dbi tugng hoac mAu sinh thiét tir dbi tuong nay hodc
bing cach thuc hién thir nghiém bét ky trong sd cac thir nghiém dugc md ta trong phin
Vi du khéng mang tinh gi¢i han dudi day. Cac phuong phéap chdn doan PFIC b sung
dugc mo ta trong tai liéu Gunaydin, M. et al., Hep'at Med. 2018, vol. 10, p‘..”95-1'04, duoc

két hop vio day bang cach vién dan toan bd.

Theo mot sb phuong 4n, viéc diéu tri PFIC (vi du, PFIC-1 hodc PFIC-2) lam

giam ndng d6 axit mat trong huyét thanh & db6i tugng. Theo mot s6 phuong 4n, nbéng do
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axit mat trong huyét thanh dwgc xac dinh bang, vi du, thir nghiém enzym ELISA hodc
cac thtr nghiém dé xac dinh t6ng lwong cac axit mat nhu duge md ta trong Danese et al.,
PLoS One. 2017, vol. 12(6): €0179200, duoc két hop vao day bang cach vién din toan
bd. Theo mot ) phuong an, néng do axit mat trong huyét thanh c6 thé giam, vi du, tu
10% t61 40%, tir 20% t6i 50%, 30% t6i 60%, 40% tdi 70%, 50% t6i 80%, hodc nhiéu
hon 90% so v6i ndng dd axit mat trong huyét thanh trudc khi tiép nhan hop chét c6 cong
thire (I), hoac mubi duge dung ciia ching. Theo mdt sd phuong 4n, viéc diéu tri PFIC

gom ca diéu tri bénh ngura.

Do LBAT dugc biéu hién trén cac té bao gan, cac chét e ché LBAT va cac chit
trc ché kép ASBT/LBAT cAn phai c6 it nht mot méc sinh kha dung nhat dinh va mot
phan t do trong méau. Do cc hop chét tc chd LBAT chi cin ton tai tir rudt non t6i gan,
nén du kién ring su tiép xtic toan than tuong dbi thip cua cac hop chét nhu vy sé& 1a du,
nhd d6 giam thidu nguy co tiém 4n xuét hién tac dung phu bét ky trong phan con lai cla
co thé. Du kién ring viéc tc ché LBAT va ASBT s& c6 it 'nhét la cac tac dung phu trong
viéc lam giam ndng do axit mat trong gan. Ciing du kién rang chit tc ché kép
ASBT/LBAT c6 thé 1am giam ndng do axit mat ma khong gdy tiéu chay, nhu doi khi

quan sat thiy véi cac chét trc ché ASBT.

Cac hop chét ¢6 hiéu luc trc ché LBAT cao va di do sinh kha dung duoc cho la
ddc biét thich hop dé didu tri bénh viém gan. Cac hop chat c6 hiéu lyc wc ché
ASBT/LBAT kép va du d6 sinh kha dung dugc cho 1 dic biét thich hgp dé diéu tri viém
gan nhiém m& khong do ruou (NASH).

NASH 1a bénh gan mén tinh phd bién va nghiém trong gidng nhu bénh gan do
rugu, nhung xay ra & nhitng nguoi ubng it rugu hozc khong ubng rugu. O cac bénh nhan
méic NASH, su tich tu chéit béo trong gan, dugc goi 12 bénh gan nhiém m& khong do
ruou (NAFLD) hodc gan nhiém md, va cac yéu t6 khac nhu cholesterol LDL cao va tinh
tranh khang insulin gy viém man tinh & gan co thé din dén seo mo tién trién, duoc goi
1a xo hoa, va xo gan, sau d6 la suy gan va tir vong. O c4c bénh nhan mic NASH théy co
tbng ndng do axit mit trong huyét thanh cao hon déng ké so v6i & cac ddi twong khoe
manh trong diéu kién nhin n (ting tir 2,2 t6i 2,4 14n & cac bénh nhin mic NASH) va tai
tAt ¢4 cac thoi didm sau bira an (tang tir 1,7 t6i 2,2 14n & cac bénh nhan mac NASH).

Chung duogc thuc diy béi su ting cac axit mit so chp va thu cip tiép hop v6i taurin va
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glyxin. C4c bénh nhan mic NASH c6 dd bién thién 16n hon vé dic tinh axit mat trong
didu kién nhin an va sau bita an. Céac két qua nay cho thiy ring cdc bénh nhan mic
NASH trong didu kién nhin in va sau bita dn c6 muc do tiép xtic cao hon véi cac axit
mét, gdbm cé cac loai ky nuéc hon va gy doc té bao thir cAp hon. Mitrc do tiép xtic cao
hon v6i céc axit mat ndy c6 thé lién quan t6i ton thuong gan va sinh bénh hoc cua
NAFLD va NASH (Ferslew et al., Dig Dis Sci. 2015, vol. 60, p. 3318-3328). Do do, co6
kha nang la viéc tic ché ASBT va/hoiac LBAT sé& c6 loi cho viéc diéu tri NASH.

NAFLD dic trung béi tinh trang gan nhiém m& ma khéng c¢6 nguyén nhan thir
phét cua bénh gan nhiém m& nhu tiéu thu rugu qua mirc, cac bénh gan da biét khac, hoic
str dung 1au dai thubc tao m& (Chalasani et al., Hepatology 2018, vol. 67(1), p. 328-357).
NAFLD c¢6 thé dugc phén loai thanh bénh gan nhiém m& khong do rugu (NAFL) va
viém gan nhiém m& khong do rugu (NASH). Theo Chalasani et al., NAFL dugc dinh
nghia 1a sy c6 mat ciia > 5% chung nhiém m& gan ma khong co6 bing ching vé ton
thuong té bao gan dudi dang phéng to dang bong. NASH dugc dinh nghia 1a sy ¢6 mat
clia > 5% ching nhiém m& gan va tinh trang viém voi tdn thuong té bao gan (vi du,
phdng to dang béng), c6 hodc khdng c6 bét ky xo héa gan nao. NASH ciing thuong lién
quan tgi viém gan va xo hoa gan, co thé tién trién thanh xo gan, bénh gan giai doan cubi,
va ung thu biéu md té bao gan. Trong khi xo héa gan khong phai lic nao cling c6 mat
trong NASH, mtrc dd nghiém trong cia xo hoa, khi ¢6 mat, co thé lién quan dén hau qua
lau dai.

C6 nhiéu phuong phép tiép can dugc sir dung dé uéc dinh va danh gia xem mot
dbi tugng c6 NAFLD hay khong, va néu c6 thi mic dd nghiém trong ctia bénh thé nao,
gbm ca viéc phan biét NAFLD nay la dang NAFL hay NASH. Theo mot s6 phuong 4n,
muc do nghiém trong cuia NAFLD co thé dugc danh gia bang cach dung NAS. Theo mot
s6 phwong 4n, viéc diéu tri NAFLD c6 thé dugc danh gia bang cach ding NAS. Theo
mot sb phuong 4n, NAS co thé duoc xac dinh nhu duge mo ta trong tai liéu Kleiner et
al., Hepatology. 2005, 41(6):1313-1321, dugc két hop vao day bang cach vién dan toan
bo. Xem, vi du, luoc dd NAS da don gian hoda theo tai liéu Kleiner trong Bang 6.
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Bang 6. Vi du vé diém s6 danh gia hoat tinh NAFLD (NAS) & giai doa xo héa

Pic diém Mirc do Diém sb
<5% 0
Gan nhiém 5-33% 1
mo >33-66% 2
>66% 3
Khoéng c6 ving viém 0
Viem tidy <2 vung viém/200x 1
thuy 2-4 viing viem/200x 2
>4 ving viém/200x 3
Khong 0
dang bong Phong to dang bong nhi€u té )
bao/rd rét
Khong 0
Xoang gan hodc quanh tinh 1
mach ctra
Xo hoa Xoang gan & tinh mach 5
ctra/quanh tinh mach ctra
Xo hoa bic cau 3
Xo gan 4

Theo mot sb phuong an, NAS dugc xéac dinh theo cach khong xam 14n, vi du nhu
cach duoc md ta trong cong bd don sang ché My s6 2018/0140219, dugc két hop vao
day bﬁng c4ch vién dan toan bo. Theo mot sb phuong an, NAS dugc x4c dinh trén mau
thir 14y tir d6i tugng trudc khi cho ding hop chét c6 cong thire (1), hodc mudi duge dung
cua chung. Theo mot s6 phuong an, NAS dugc xéac dinh trong khoang thoi gian hodc sau
khoang thoi gian cho diung.hop. chét ¢ cong thirc (1), hodc mubi duge dyng cta chung.
Theo mét s phuong 4n, diém s8 NAS thip hon trong khoang thoi gian hodc sau khoang
thoi gian cho dung hop chét c6 cong thire (1), hodc mubi dugc dung ciia chiing so v6i
trude khi cho dung hop chét c6 cong thic (1), hodc mudi duge dung ciia chiing cho thy

¢6 su didu tri NAFLD (vi du, NASH). Vi du, diém s NAS giam 1, 2, 3, 4, 5, 6, hodc 7
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diém cho thy c6 su didu tri NAFLD (vi du, NASH). Theo mot s phuong 4n, diém sb
NAS sau khi cho diing hop chat cé cong thic (1), hodc mubi dugc dung cia ching, 1a 7
hodc thip hon. Theo mot sb phuong 4n, diém sb NAS trong khoang thdi gian cho ding
hop chét c6 cobng thuc (I), hodc mubi duge dung cta ching, 1a 5 hodc thép hon, 4 hoac
thép hon, 3 hodc thép hon, hodc 2 hodc thép hon. Theo mot sd phuong an, diém s6 NAS
trong khoang thoi gian cho dung hop chét c6 cong thirc (I), hodc mudi duoc dung cla
ching, 13 7 hoic thdp hon. Theo mot sé phuong 4n, diém s6 NAS trong khoang thoi gian
cho dung hgp chét c6 cong thuc (I), hodc mubi duge dung cta ching, 1a 5 hodc thép hon,
4 hodc thip hon, 3 hoic thip hon, hoic 2 hodc thip hon. Theo mot s6 phuong 4n, diém
s6 NAS sau khoang thoi gian cho ding hop chét c6 cong thirc (I), hodc mudi dugc dung
cua chung, 1a 7 hodc thap hon. Theo mot sé phuong 4n, diém s6 NAS sau khoang thoi
gian cho dung hop chét c6 cong thiic (I), hodc mudi duoc dung ctia ching, 1 5 hodc thap

hon, 4 hoac thép hon, 3 hoac thép hon, hodc 2 hoac thép hon.

Cac phuong phéap tiép can b sung dé u6c dinh va danh gia NASH & dbi tuong
gdm xac dinh mot hodc nhiéu chiing nhiém m& & gan (vi dy, sy tich tu m& trong gan);
viém gan; dAu 4n sinh hoc 14 chi dAu ciia mét hoic nhiéu tén thuong gan, viém gan, X0
hoa gan, va/hodc chai gan (vi du, d4u 4n huyét thanh va b miu huyét thanh). Céc vi du
tiép theo vé chi s6 sinh 1y cia NASH c6 thé gdm hinh théi hoc gan, d0 cling cia gan, va

kich thudc hodic khéi luong ciia gan clia dbi twong.

Theo mdt s6 phwong an, NASH & dbi tuong duge chirng minh bang su tich tu cla
m& gan va sy phat hién thdy d4u 4n sinh hoc 14 chi déu cua ton thuong gan. Vi du, huyét
thanh ferritin cao va hiéu gia thip cia cac tu khéng thé trong huyét thanh c6 thé 13 nhitng
dic diém chung ciia NASH.

Theo mdt sb phuong 4n, cdc phuong phap dé danh gia NASH gbm chup cong
huéng tir, bing quang phd hodc bang ty 1¢ mat d proton md (MRI-PDFF) dé dinh luong
gan nhiém md, do dan hdi thoang qua (FIBROSCAN®), gradien 4p suét tinh mach gan
(HPVG), do do cing gan bing MRE dé chén doan xo héa gan va/hodc xo gan dang ké,
va danh gia cac dic diém md hoc cla sinh thiét gan. Theo mdt s6 phuong 4n, chup cong
huéng tir duge ding dé phat hién mot hodc nhiu bénh viém gan nhiém m& (NASH-

MRI), xo héa gan (Fibro-MRI), va gan nhiém m&. Tham khao, vi du, cac cong b6 don
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sang ché My s6 2016/146715 va 2005/0215882, dugc dwa vao trong ban mo ta ndy bing

cach vién dan toan bd.

Theo mdt sb phuong 4n, viéc didu tri NASH c6 thé bao gdm viéc 1am giam mot
hodc nhiéu triéu chimg lién quan dén NASH; giam luong gan nhiém md; giam diém sb
NAS; giam viém gan; gidm ndng do déu 4n sinh hoc 12 chi déu ciia mét hodc nhiéu tdn
thuong gan, viém, xo hoa gan, va/hodc chai gan; va gidm xo hoa va/hodc xo gan, khong
con su tién trién tiép ctia xo hdéa va/hodc xo gan, hodc l1am chim sy tién trién cua xo hoa
va/hodc xo gan & ddi trgng sau khi cho ding mot hoac nhiéu lidu cua hop chit c6 cong

thie (1), hosic mudi dugc dung cia ching.

Theo mdt sd phuong an, viéc diéu tri NASH bao gém viéc lam gidm mot hodc
nhiéu triéu chung lién quan dén NASH & dbéi tuong. Cac triéu chung dién hinh c6 thé bao
gém mot hodc nhiéu chimg gan to, mét méi, dau & bung trén bén phai, sung bung, mach
mau mé rong ngay dudi bé mit da, vii to & nam gidi, 14 1ach to, 1ong ban tay do, vang da
va ngtra. Theo mot s& phuong 4n, dbi twong khong c6 triéu chimg. Theo mot s6 phuong
4n, thé trong ctia ddi twong khong tang. Theo mot sd phuong 4n, thé trong cua dbi tugng
giam. Theo mot sd phuong 4n, chi s6 khdi co thé (BMI) cua ddi tugng khong ting. Theo
mot sb phuong 4n, chi s& khdi co thé (BMI) cua ddi twong giam. Theo mot s6 phuong
an, ty 1¢ eo va hong (WTH) cua dbi twong khong ting. Theo mot sb phuong 4n, ty 1¢ eo
va hong (WTH) cua dbi tuong giam.

Theo mét sb phuong 4n, viéc didu tri NASH c6 thé dugc danh gid bang cach do
gan nhiém m&. Theo mot sd phuong 4n, viéc didu tri NASH bao gom viéc 1am giam gan
nhidm mé sau khi cho ding hop chét c6 cong thire (I), hodc mudi dugc dung ctia chiing,
nhu d3 mé ta trén day. Theo mot s6 phuong 4n, gan nhiém m& dugc xac dinh bang mdt
hodc nhiéu phuong phap dwoc chon tir nhém gbm siéu 4m, chup cit 16p vi tinh (CT),
chyp cong huodng tr, quang phd cong huéng tr (MRS), cong hudng tir dan héi (MRE),
dd dan hoi thoang qua (TE) (vi du, FIBROSCAN®), do kich thudc hodc khdi lugng gan,
hodc béng cach sinh thiét gan (tham khao, vi dy, Di Lascio et al., Ultrasound Med Biol.
2018, vol. 44(8), p. 1585-1596; Lv et al., J Clin Transl Hepatol. 2018, vol. 6(2), p- 217-
221; Reeder et al., ] Magn Reson Imaging. 2011, vol. 34(4), spcone; va de Lédinghen V,
et al., J Gastroenterol Hepatol. 2016, vol. 31(4), p. 848-855, dugc két hop vao ban mo ta

nay bang cach vién din toan bd). Déi tugng dugc chan dodn méic NASH c6 thé c6 nhiéu
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hon khoang 5% gan nhiém md, vi du, nhiéu hon khoang 5% téi khoang 25%, khoang
25% t6i khoang 45%, khoang 45% t6i khoang 65%, hodc nhiéu hon khoang 65% gan
nhi®m m&. Theo mot sd phwong 4n, dbi twgng voi nhidu hon khoang 5% t6i khoang 33%
gan nhiém m& c6 gan nhidm mé giai doan 1, ddi twong véi khodng 33% t6i khoang 66%
gan nhiém mé c6 gan nhidm m& giai doan 2, va ddi treng véi nhiéu hon khoang 66%

gan nhiém m& c¢6 gan nhiém md giai doan 3.

Theo mét sb phuong 4n, lugng gan nhiém m& duoc xac dinh trude khi cho ding
hop chit c6 cong thirc (I), hodc mubi dugc dung cia chiung. Theo mot s6 phuong 4n,
luong gan nhiém m& dugc x4c dinh trong khoang thoi gian hodc sau khoang thoi gian
cho dung hop chét c¢6 cong thirc (I), hodc mubi duge dung ciia ching. Theo mot s6
phuong 4n, su giam lugng gan nhiém md trong khoang thdi gian hogc sau khoang thoi
gian cho dung hop chét c6 cong thirc (I), hodc mudi duge dung cia ching, so véi trude
khi cho ding hop chét c6 cong thirc (1), hodc mudi dugc dung cia ching, cho thdy c6 su
didu tri NASH. Vi du, sy giam lugng gan nhiém m& khoang 1% t6i khoang 50%, khoang
25% t6i khoang 75%, hoic khoang 50% t6i khoang 100% cho thiy c6 sy diéu tri NASH.
Theo mdt s6 phuong 4n, su gidm lugng gan nhiém m& khoang 5%, khoang 10%, khoang
15%, khoang 20%, khoang 25%, khoang 30%, khoang 35%, khoang 40%, khoang 45%,
khoang 50%, khoing 55%, khoang 60%, khoang 65%, khoang 70%, khoang 75%,
khoang 80%, khoang 85%, khoang 90%, hodc khodng 95% cho thdy co su diéu tri
NASH. |

Theo mot sb phuong 4n, sy ¢6 mat cia viém gan dugc xac dinh bé“mg mot hoac
nhiéu phuong phap dugce chon tir nhom gbm déu 4n sinh hoc 1a chi ddu cta viém gan va
sinh thiét cac mAu gan tir d6i twong. Theo mot s6 phuong 4n, mirc do nghiém trong cua
viém gan dugc xéac dinh bang céach sinh thiét cac mAu gan lay tir dbi trong nay. Vi du,
mirc d6 viém gan trong mau sinh thiét gan c6 thé dugc dénh gia nhu duge mo ta trong tai
liéu Kleiner et al., Hepatology 2005, vol. 41(6), p. 1313-1321 va Brunt et al., Am J
Gastroenterol 1999, vol. 94, p. 2467-2474, dugc két hop vao ban md ta nay bang cach
vién dan toan bd. Theo mot s6 phuong 4n, mutrc do néhiém trong cua viém gan dugc xac
dinh trude khi cho dung hop chét c6 cong thic (I), hodc mudi duge dung cla chung.
Theo mot sd phuong 4n, mirc dd nghiém trong ctia viém gan dugc xéac dinh trong khoang
thoi gian hodc sau khoang thoi gian cho dung hop chét c6 cong thic (1), hodc mudi duge

dung ctia ching. Theo mdt s6 phuong an, sy giam vé mirc do nghiém trong cta viém gan
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trong khoang thoi gian hodc sau khoang thoi gian cho dung hop chét co6 cong thic (1),
hodc mudi dugc dung ciia chiing, so véi trude khi cho ding hop chét c6 cong thie (1),
hodc mudi duge dung cia chung, cho thdy c6 su diéu tri NASH. Vi du, sy giam vé& murc
d6 nghiém trong cua viém gan khoang 1% t6i khodng 50%, khoang 25% t61 khoang
75%, hodc khoing 50% t6i khoang 100% cho thiy c6 su diéu tri NASH. Theo mot sb
phuong an, sy giam vé mirc d6 nghiém trong ciia viém gan khoang 5%, khoang 10%,
khoang 15%, khoing 20%, khoang 25%, khoang 30%, khoang 35%, khoang 40%,
khoang 45%, khoang 50%, khoang 55%, khodng 60%, khoang 65%, khoang 70%,
khoang 75%, khoang 80%, khoang 85%, khoang 90%, hodc khoang 95% cho thdy c6 su
diéu tri NASH.

Theo mot sb phuong an, vi€c didu tri NASH bao gém viéc diéu tri xo hoa
va/hodc xo gan, vi dy, 1am gidm mic dd nghiém trong cua xo hoa, khong con su tién
trién tiép cta xo hoa va/hoic xo gan, hodc lam chim su tién trién cua xo hoa va/hodc xo
gan. Theo mot s6 phuong 4n, su c6 mit cua xo héa va/hodc xo gan duge xac dinh béng
mot hodc nhidu phuong phép dugc chon tir nhém gdbm d6 dan hdi thoang qua (vi du,
FIBROSCAN®), chi diu khong xam 14n cua xo gan, va cac diac diém mé hoc cua sinh
thiét gan. Theo mot s6 phuong 4n, mirc do nghiém trong (vi dy, giai doan) clia xo héa
dugc xac dinh béng mot hodc nhiéu phuong phap dugc chon tir nhém g6m d6 dan hoi
thoang qua (vi du, FIBROSCAN®), h¢ chdm diém xo hoa, chi d4u sinh hoc cia xo gan
(vi du, chi d4u sinh hoc khong xam 14n), va gradien ap suét tinh mach gan (HVPG). Cac
vi du khong mang tinh gi¢i han cta hé chidm diém xo héa gdbm hé chim diém xo héa
NAFLD (tham khao, vi du, Angulo et al., Hepatology 2007, vol. 45(4), p. 846-54), hé
chdm diém xo hoa trong Brunt et al., Am. J. Gastroenterol. 1999, vol. 94, p. 2467-2474,
hé chdm diém xo hoa trong Kleiner et al., Hepatology 2005, vol. 41(6), p. 1313-1321, va
hé chdm diém xo hoa ISHAK (tham khéo Ishak et al., J. Hepatol. 1995, vol. 22, p. 696-

699), ndi dung cua chung dugc két hop vao day bang cach vién din toan bd.

Theo mot sb phuong 4n, mtrc d§ nghiém trong cua xo hoa dugc xac dinh truéc
khi cho ding hop chit c6 cong thirc (I), hodc mudi duge dung ctia ching. Theo mot s6
phuong 4n, mtc d§ nghiém trong cia xo héa dugc xac dinh trong khoang thoi gian hodc
sau khoang thoi gian cho dung hop chét c6 cong thire (I), hodc mubi duge dung cua
chung. Theo mot sd phuong 4n, su giam vé& muc d6 nghiém trong cua xo hoa trong

khoang thdi gian hodc sau khoang thoi gian cho dung hop chét c6 cong thire (I), hodc
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mudi duoc dung ctia chung, so véi trude khi cho dung hop chét c¢6 cong thire (I), hodc
mudi duge dung cia ching, cho thdy c6 su diéu tri NASH. Theo mot s6 phuong 4n, su
giam vé mirc do nghiém trong cua xo héa, khong con sy tién trién tiép cia xo héa
va/hodc xo gan, hodc lam chim sy tién trién cia xo héa va/hodc xo gan cho théy c6 su
diéu tri NASH. Theo mot sb phwong 4n, mtc d§ nghiém trong clia X0 hoa duge xéac dinh
bang cach str dung hé chdm diém nhu hé bét k¥ trong s6 cac hé chidm diém xo hoéa dugc
mo ta & day, vi du, diém s6 c6 thé chira giai doan cua xo hoa, vi du, giai doan 0 (khong
xo héa), giai doan 1, giai doan 2, giai doan 3, va giai doan 4 (xo gan) (tham khao, vi du,
Kleiner et al). Theo mot s6 phuong 4n, su giam giai doan xo héa 1a sy giam vé muc do
nghiém trong cta xo hoa. Vi dy, sy giam 1, 2, 3, hodc 4 giai doan 13 su gidm vé mirc d6
nghiém trong cua xo héa. Theo mot sb phuong 4n, sw giam giai doan, vi du, tir giai doan
4 xubng giai doan 3, tir giai doan 4 xubng giai doan 2, tlr giai doan 4 xubng giai doan 1,
tur giai doan 4 xubng giai doan 0, tir giai doan 3 xubng giai doan 2, tir giai doan 3 xubng
giai doan 1, tir giai doan 3 xubng giai doan 0, tir giai doan 2 xubng giai doan 1, tir giai
doan 2 xubng giai doan 0, hodc tir giai doan 1 xudng giai doan 0 cho thdy c6 sy diéu tri
NASH. Theo mot sb phuong 4n, giai doan xo héa giam tir giai doan 4 xuéng giai doan 3,
tir giai doan 4 xubng giai doan 2, tir giai doan 4 xubng giai doan 1, tir giai doan 4 xubng
giai doan 0, tir giai doan 3 xuéng giai doan 2, tr giai doan 3 xuéng giai doan 1, tr giai
doan 3 xubng giai doan 0, tUr giai doan 2 xubng giai doan 1, tir giai doan 2 xubng giai
doan 0, hogc tir giai doan 1 xubng giai doan 0 sau khi cho dung hop chét c¢6 cong thirc
(1), hoac mudi dugc dung cia ching, so voi trude khi cho dung hop chét c6 cong thirc
(D), hodc mudi duge dung cta ching. Theo mot sd phuong 4n, giai doan xo hoa giam tir
giai doan 4 xudng giai doan 3, tir giai doan 4 xubng giai doan 2, tr giai doan 4 xudng
giai doan 1, tir giai doan 4 xubng giai doan 0, tir giai doan 3 xubng giai doan 2, tir giai
doan 3 xubng giai doan 1, tir giai doan 3 xubng giai doan 0, tir giai doan 2 xubng giai
doan 1, tir giai doan 2 Xuéng giai doan 0, hodc tir giai doan 1 xuéng giai doan 0 trong
khoang thoi gian cho dung hop chét c6 cong thire (I), hodc mudi duge dung cta ching,
- so véitrrde khi cho .dimgh{}p:ehét,cé cOng thuc (1), hodc mudi duge dung ciia chiing.
Theo mot sd phuong 4n, giai doan xo hoa giam tir giai doan 4 xudng giai doan 3, tir giai
doan 4 xubng giai doan 2, tUr giai doan 4 xubng giai doan 1, tir giai doan 4 xubng giai
doan 0, tr giai doan 3 xubng giai doan 2, tir giai doan 3 xubng giai doan 1, tir giai doan 3

xuéng giai doan 0, tir giai doan 2 xuéng giai doan 1, tir giai doan 2 Xuéng giai doan 0,
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hodc tir giai doan 1 xubng giai doan 0 sau khoéng thoi gian cho ding hop chét c6 cong
thire (I), hodc mudi dwgc dung cia chung, so véi trude khi cho dung hop chit c6 cong

thire (1), hoac mubdi dugc dung cia ching.

Theo mdt sd phuong 4n, sy c¢6 mit cia NASH dugc xac dinh béng mot hoac
nhidu d4u 4n sinh hoc 14 chi du ciia mdt hodc nhiéu tén thuong gan, viém, xo hoa gan,
va/hoic chai gan hodc cac hé chdm diém cua chung. Theo mot sb phuong 4n, mirc do
nghiém trong ciia NASH duoc xic dinh bé‘mg mot hoac nhiéu d4u 4n sinh hoc 13 chi diu
cua mot hodc nhiéu ton thuong gan, viém, xo hoa gan, va/hodc chai gan hodc cac hé
chdm diém cua chung. Nong d6 d4u 4n sinh hoc c6 thé dugc xac dinh bang cach, vi du,
do ludng, dinh luong, va theo doi mirc do biéu hién cta gen hoic mRNA ma hoa diu 4n
sinh hoc nay va/hodc peptit hodc protein cua déu 4n sinh hoc nay. Cac vi du khong mang
tinh giéi han cta diu 4n sinh hoc 12 chi ddu ctia mdt hodc nhiéu ton thuong gan, viém, xo
hoa gan, va/hodc chai gan va/hodc cac hé chim diém ctia chung gdm chi s ty 1& cla
aspartat aminotransferaza (AST) va tiéu cdu (APRI); ty 1&é (AAR) cua aspartat
aminotransferaza (AST) va alanin aminotransferaza (ALT); diém sb FIB-4, dua trén
APRI, néng do6 alanin aminotransferaza (ALT), va tubi cia dbi tuong (tham khao, vi du,
McPherson et al., Gut 2010, vol. 59(9), p. 1265-9, duoc két hop vao day bang cach vién
dan toan bo); axit hyaluronic; xytokin gdy viém; bang mau chi ddu sinh hoc gdm o02-
macroglobulin, haptoglobin, apolipoprotein Al, bilirubin, gamma glutamyl
transpeptidaza (GGT) két hop voi do tudi va gidi tinh cua d6i twong dé tao ra thuée do
x0 hoa va hoat tinh viém hoai t& & gan (vi dy, FIBROTEST®, FIBROSURE®), bang
mAu chi ddu sinh hoc gdm bilirubin, gamma-glutamyltransferaza, axit hyaluronic, 02-
macroglobulin két hop véi do tudi va giéi tinh ctia déi twgng (vi du, HEPASCORE®;;
xem, vi du, Adams et al., Clin. Chem. 2005, vol. 51(10), p. 1867-1873), va bang mau chi
diu sinh hoc gdm chit tc ché mé metalloproteinaza-1, axit hyaluronic, va a2-
macroglobulin (vi du, FIBROSPECT®); bang mau chi d4u sinh hoc gém chét wc ché mo
metalloproteinaza 1 (TIMP-1), propeptit cd dau cudi amino cta procollagen typ III
(PITINP) va axit hyaluronic (HA) (vi du, diém s6 o hoa gan ting cudng (ELF), tham
khéo, vi du, Lichtinghagen R, et al., J Hepatol. 2013 Aug;59(2):236-42, dugc két hop
vao diy bang cach vién dan toan bd). Theo mot s6 phuong 4n, sy ¢6 mdt cia xo hoa
dugc xac dinh bing mét hoc nhidu diém sb FIB-4, bang mAu chi dAu sinh hoc gdm a2-

macroglobulin, haptoglobin, apolipoprotein ~ Al, bilirubin, gamma glutamyl
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transpeptidaza (GGT) két hop v6i do tudi va gi6i tinh cta ddi twong dé tao ra thuée do
x0 héa va hoat tinh viém hoai t & gan (vi dy, FIBROTEST®, FIBROSURE®), bang
mAu chi ddu sinh hoc gém bilirubin, gamma-glutamyltransferaza, axit hyaluronic, a2-
macroglobulin két hop véi do tudi va gidi tinh cla dbi tuong (vi du, HEPASCORE®);
tham khao, vi du, Adams et al., Clin. Chem. 2005, vol. 51(10), p. 1867-1873), va bang
mau chi ddu sinh hoc gdm chit trc ché mé metalloproteinaza-1, axit hyaluronic, va a2-
macroglobulin (vi du, FIBROSPECT®); va bang mau chi d4u sinh hoc gdm chét e ché
md metalloproteinaza 1 (TIMP-1), propeptit ¢6 d4u cubi amino cua procollagen typ III

(PIIINP) va axit hyaluronic (HA) (vi du, diém s xo hoa gan ting cuong (ELF)).

Theo mdt sb phuong 4n, ndng dd cia aspartat aminotransferaza (AST) khong
tang. Theo mot s6 phuong 4n, ndéng do cia aspartat aminotransferaza (AST) giam. Theo
mdt sb phuong 4n, ndng do6 clia alanin aminotransferaza (ALT) khong ting. Theo mot sb
phuong 4n, ndng do cia alanin aminotransferaza (ALT) giam. Theo mot sd phuong 4n,
“ndng d6” clia enzym dung dé chi ham luong cia enzym nay, vi du, trong méau. Vi du,

néng d6 cua AST hoac ALT co6 thé duoc biéu hién bé‘mg don vi/L.

Theo mét sb phuong 4n, mirc d§ nghiém trong clia X0 héa dugc xac dinh béng
mdt hodc nhidu didm sé FIB-4, bang miu chi diu sinh hoc gdm a2-macroglobulin,
haptoglobin, apolipoprotein Al, bilirubin, gamma glutamyl transpeptidaza (GGT) két
hop véi do tudi va gidi tinh cua dbi tuong dé tao ra thudc do xo héa va hoat tinh viém
hoai tir & gan (vi du, FIBROTEST®, FIBROSURE®), bang mu chi d4u sinh hoc gom
bilirubin, gamma-glutamyltransferaza, axit hyaluronic, a2-macroglobulin két hop vé6i do
tudi va gidi tinh cua ddi twong (vi du, HEPASCORE®; tham khao, vi du, Adams et al.,
Clin. Chem. 2005, vol. 51(10), p. 1867-1873, dugc két hop vao day bang cach vién dan
toan bd), va bang mAu chi ddu sinh hoc gém chét wrc ché mo metalloproteinaza-1, axit
hyaluronic, va o2-macroglobulin (vi du, FIBROSPECT®); va bang mau chi d4u sinh hoc
gdm chét trc ché mo metalloproteinazas 1 (TIMP-1), propeptit ¢6 dau cubi amino cua
procollagen typ III (PIIINP) va axit hyaluronic (HA) (vi du, dim sb xo hoa gan ting
cudng (ELF)).

Theo mdt sO phuong 4n, mic do viém gan dugc x4c dinh bang nong do caa chi
déu sinh hoc viém gan, vi du, xytokin gdy viém. Céc vi du khong mang tinh gi6i han cua

d4u 4n sinh hoc 13 chi d4u cta viém gan gdm interleukin-(IL) 6, interleukin-(IL) 1B, yéu
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t6 hoai tir khdi u (TNF)-a, yéu td sinh truéng chuyén dbi (TGF)-B, protein co6 i luc hoa
hoc v6i bach cAu don nhan (MCP)-1, protein phan tmg C (CRP), PAI-1, va cac dang
déng phan cua colagen nhu Collal, Colla2, va Col4al (tham khao, vi du, Neuman, et
al., Can. J. Gastroenterol. Hepatol. 2014, vol. 28(11), p. 607-618 va patent My 50
9,872,844, duoc két hop vao day bing céch vién din toan bg). Viém gan cfing c6 thé
dugc danh gia bing cach thay déi thim nhidm dai thyc bao, vi dy, bang cach do su thay
dbi ctia mirc do biéu hién CD68. Theo mdt sd phuong 4n, viém gan c6 thé duoc x4c dinh
bing cach do hoic theo ddi ndéng do trong huyét thanh hodc murc luu thong cia mot hoac
nhidu interleukin-(IL) 6, interleukin-(IL) 1P, yéu t6 hoai tir khdi u (TNF)-a, yéu 0 sinh
truéng chuyén dbi (TGF)-B, protein ¢6 i luc hoa hoc véi bach cau don nhan (MCP)-1,
va protein phan ung C (CRP).

Theo mdt sb phuong an, néng d6 cia mot hodc nhiéu d4u 4n sinh hoc 14 chi dau
cua mot hoac nhiéu t6n thuong gan, viém, xo hoa gan, va/hodc chai gan dugc xac dinh
trén mau thir 1iy tir d6i twong trudce khi cho dung hop chét c6 cong thirc (1), hodc mudi
duogc dung ctia chung. Theo mét sd phuong 4n, ndng do clia mdt hodc nhiéu d4u 4n sinh
hoc 1a chi d4u ciia mét hodc nhiéu tén thuong gan, viém, xo hda gan, va/hodc chai gan
duge xac dinh trong khoang thoi gian hodc sau khoang thoi gian cho dung hop chét c6
cong thuc (I), hodc mubi duge dung ciia chung. Theo mot sd phuong 4n, sy gidm nong
dd cta mot hodc nhiéu diu 4n sinh hoc 13 chi dAu ctia mot hodc nhiéu ton thuong gan,
viém, xo héa gan, va/hodc chai gan trong khoang thoi gian hodc sau khoang thoi gian
cho dung hop chét c6 cong thic (I), hodc mubi dugc dung ciia ching, so véi trude khi
cho ding hop chit c6 cong thuc (I), hodc mudi dugc dung ctia chiing, cho thiy co su
diéu tri NASH. Vi du, su giam ndéng d6 ciia mdt hodc nhidu du 4n sinh hoc 14 chi ddu
cuia mot hoac nhiéu ton thuong gan, viém, xo hoa gan, va/hodc chai gan it nhét khoang
5%, it nhét khoang 10%, it nhit khoang 15%, it nhit khoang 20%, it nhat khoang 25%, it
nhét khoang 30%, it nhat khoang 35%, it nhAt khoang 40%, it nhat khoang 45%, it nhét
khoang 50%, it nhit khoang 55%, it nht khoang 60%, it nhdt khoang 65%, it nhat
khosng 70%, it nhat khoang 75%, it nhdt khoang 80%, it nhdt khoang 85%, it nhat
khoang 90%, it nht khodng 95%, hodc it nhét khoang 99% cho thdy c6 su didu tri
NASH. Theo mét sb phuong 4n, murc gidm ndng dd ctia mot hodc nhidu d4u 4n sinh hoc
1 chi ddu cua mot hoic nhiéu t6n thuong gan, viém, xo héa gan, va/hodc chai gan sau

khi cho dung hop chéit ¢o cong thire (I), hodc mubi duoc dung cta ching, 1a it nhét
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khoang 5%, it nhét khoang 10%, it nhét khoang 15%, it nhat khoang 20%, it nhat khoang
25%, it nhét khoang 30%, it nhat khoang 35%, it nhit khoang 40%, it nhat khoang 45%,
it nhat khoang 50%, it nhét khoang 55%, it nhét khoang 60%, it nhét khoang 65%, it nhét
khoang 70%, it nhit khoang 75%, it nhit khoang 80%, it nhét khoang 85%, it nht
khoang 90%, it nhét khoang 95%, hoic it nhéat khoang 99%. Theo mjt s phuong 4n,
ndng dd ctia mot hodc nhidu du 4n sinh hoc 13 chi ddu cia mot hodc nhiéu ton thuong
gan, viém, xo hda gan, va/hodc chai gan trong khoang thoi gian cho dung hop chat c6
cong thire (I), hoac mudi duoc dung cua ching, 13 it nhét khoang 5%, it nhét khoang
10%, it nhét khoang 15%, it nht khoang 20%, it nhit khoang 25%, it nhat khoang 30%,
it nhét khoang 35%, it nhét khoang 40%, it nhét khoang 45%, it nhat khoang 50%, it nhat
khoang 55%, it nhat khoang 60%, it nhét khoang 65%, it nhat khoang 70%, it nhat
khoang 75%, it nhat khoang 80%, it nhét khoang 85%, it nhat khoang 90%, it nhét
khoang 95%, hodc it nhét khoang 99%. Theo mot s6 phuong 4n, nbéng do ciia mdt hodc
nhiéu d4u 4n sinh hoc 14 chi diu cia mot hoic nhiéu tén thuong gan, viém, xo hoa gan,
va/hoic chai gan sau khoang thoi gian cho dung hop chét c6 cong thirc (I), hodc mudi
duge dung cla ching, 1a it nhét khoang 5%, it nhit khoang 10%, it nhat khoang 15%, it
nhét khoang 20%, it nhat khoang 25%, it nhit khoang 30%, it nhat khoang 35%, it nhat
khoang 40%, it nhat khoang 45%, it nhdt khoang 50%, it nht khoang 55%, it nhét
khoang 60%, it nhit khoang 65%, it nht khoang 70%, it nhit khoang 75%, it nhat
khoang 80%, it nhit khoang 85%, it nhét khoang 90%, it nhét khoang 95%, hoic it nhét
khoang 99%.

Theo mét sé phuong 4n, viéc diéu tri NASH lam giam ndng do axit mat trong
huyét thanh & ddi twong. Theo mot sb phuong 4n, ndng d6 axit mét trong huyét thanh
duoc xac dinh bf?mg, vi dy, thir nghiém enzym ELISA hodc cac thir nghiém dé xac dinh
tdng lwong cac axit mat nhu duge md ta trong Danese et al., PLoS One. 2017, vol. 12(6):
0179200, dugc két hop vao ddy bang cach vién dan toan bd. Theo mot sb6 phuong 4n,
ndng do axit mat trong huyét thanh c6 thé giam, vi du, tir 10% t6i 40%, tir 20% t6i 50%,
30% t61 60%, 40% 161 70%, 50% t61 80%, hodc nhiéu hon 90% so v6i nén'g‘d(} axit mat
trong huyét thanh trude khi cho dung hop chét ¢6 cong thirc (I), hodc mudi duge dung
ctia chung. Theo mét sd phuong an, NASH nay 18 NASH v6i ching & mét di kém. Trong
ching r mét, qua trinh giai phong mat, gOm c céc axit mat, tir gan bi nghén. Céc axit

mat ¢co thé gay ra tdn thuong té bao gan (tham khao, vi dy, Perez MJ, Briz O. World J.
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Gastroenterol. 2009, vol. 15(14), p. 1677-1689) c6 kha ning dan dén hodc 1am ting sy
tién trién cua xo héa (vi dy, xo gan) va lam ting nguy co ung thu bidu mé t& bao gan
(tham khao, vi dy, Sorrentino P et al., Dig. Dis. Sci. 2005, vol. 50(6), p. 1130-1135 va
Satapathy SK and Sanyal AJ. Semin. Liver Dis. 2015, vol. 35(3), p. 221-235, dugc két
hop vao day bang cach vién dan toan bd). Theo mot s6 phuong 4n, viéc diéu tri NASH
gf)m c4 diéu tri bénh ngtra. Theo mot ) phuong an, vi€c diéu tri NASH vé6i chirng r mat
di kém gém ca diéu tri bénh ngura. Theo mot sb phuong an, dbi tugng méc NASH véi

ching & méat di kém c6 bénh ngra.

Céc chi ddu sinh hoc dién hinh cia NASH duoc liét ké trong Bang 7.

Bang 7. Cac chi d4u sinh hoc ciia NASH dién hinh

Chi d4u sinh hoc ciia xo' héa gan
Chi sb ty 16 (APRI) ctia aspartat aminotransferaza (AST) va tiéu cau

Ty 1& (AAR) ctia aspartat aminotransferaza (AST) va alanin

aminotransferaza (ALT)

Diém s6' FIB-4

Axit hyaluronic

Xytokin gay viém

Bang mau gdm o2-macroglobulin, haptoglobin, apolipoprotein Al,
bilirubin, gamma glutamy! transpeptidaza (GGT) két hop voi do tudi

va gi6i tinh ctia d6i tuong dé tao ra thude do xo héa va hoat tinh viém
hoai tt & gan (vi dy, FIBROTEST®, FIBROSURE®)

Bang mau gbdm bilirubin, gamma-glutamyltransferaza, axit
hyaluronic, a2-macroglobulin két hop voi do tudi va gidi tinh cua dbi
twong (vi du, HEPASCORE®?)

Bang mau gom chét trc ché mé metalloprotemaza—l axit hyaluromc
va o2-macroglobulin (vi du, FIBROSPECT@)

Bang mau gdm chat trc ché mo metalloproteinaza 1 (TIMP-1),
propeptit co dau cubi amino cta procollagen typ III (PIIINP) va axit
hyaluronic (HA) (vi du, diém sb xo hoa gan ting cudng (ELF)%)
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Chi d4u sinh hoc*” ciia viém gan

Interleukin-(IL) 6

Interleukin-(IL) 1B

Yéu t6 hoai tir khéi u (TNF)-a

Yéu tb sinh truéng chuyén dbi (TGF)-B

Protein ¢6 4i luc hoa hoc v6i bach cAu don nhan (MCP)-1

protein phan tng C (CRP)

PAI-1

Céc dang dong phan ctia colagen (vi dy, Collal, Colla2, va Col4al)

Thay déi tham nhi®m dai thuc bao (vi dy, thay dbi mtc do bicu hién
CD68)

Téi liéu tham khéo dwgc trich dan trong Bang 7

" McPherson et al., Gut. 2010, vol. 59(9), p. 1265-1269.

2 Adams, et al. Clin Chem. 2005, vol. 51(10), p. 1867-1873.

3 Lichtinghagen, et al. ] Hepatol. 2013, vol. 59(2), p. 236-242.
*Neuman, et al. Can J Gastroenterol Hepatol. 2014, vol. 28(11), p. 607-618.
3 Patent My s6 9,872,844

Mot s6 hop chét co cong thire (1), hodc mubi dugc dung cta chung, ¢ thé cé ty 1é

tu do cao hon trong huyét twong. Theo mot sb phuong 4n, ty 1¢ tu do nay 13 16n hon
khoang 0,2%, nhu 16n hon khoang 0,4%, nhu 16n hon khoang 0,6%, nhu 16n hon khoang
0,8%, nhu 16n hon khoang 1,0%, nhu 16n hon khoang 1,25%, nhur 16n hon khoéang 1,5%,
nhu 16n hon khoang 1,75%, nhu 16n hon khoang 2,0%, nhu 16n hon khoang 2,5%, nhu
16n hon khoang 3%, nhur 16n hon khoang 4%, nhu 16n hon khoang 5%, nhu 16n hon

khoang 7,5%, nhu 16n hon khoang 10%, hogc nhu 16n hon khoang 20%.

Mbt sb hop chét c6 cong thice (I), hoac mubi duge dung cua chung, c6 thé duoc

bai tiét qua nudc tiéu. Theo mot s6 phuong 4n, ty 1€ hop chét nay duoc bai tiét qua nude

tiéu 12 16n hon khoang 0,2%, nhu 16n hon khoang 0,4%, nhu 16n hon khoang 0,6%, nhu
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16n hon khoang 0,8%, nhu 16n hon khoang 1,0%, nhu 16n hon khoang 2%, nhu 16n hon
khoang 3%, nhu 16n hon khoang 5%, nhu 16n hon khoang 7,5%, nhu 16n hon khoang
10%, nhu 16n hon khoang 15%, nhu 16n hon khoang 20%, nhu 16n hon khoang 30%,
ho#c nhu 16n hon khoang 50%.

Sau khi duogc hép thu tir rudt non, mot s6 hop chét c6 cong thic (I), hodc mudi
duoc dung cua chung, co thé duogc tudn hoan qua hé tudn hoan rudt-gan. Theo mot s6
phuong an, ty 1€ hop chit ndy duoc tudn hoan qua hé tuan hoan rudt-gan 1a 16n hon
khoang 0,1%, nhu 16n hon khoang 0,2%, nhu 16n hon khoéng 0,3%, nhu 16n hon khoang
0,5%, nhu 16n hon khoang 1,0%, nhu 16n hon khoang 1,5%, nhu 16n hon khoang 2%,
nhu 16n hon khoang 3%, nhu 16n hon khoang 5%, nhu 16n hon khoang 7%, nhu 16n hon
khoang 10%, nhu I6n hon khoang 15%, nhu 16n hon khoang 20%, nhu 16n hon khoang
30% hodc nhu 16n hon khoang 50%.

Mot sb hop chit c6 cong thire (I), hodc mubi dugc dung cia ching, c6 thé khién
than bai tiét cac mubi mat. Theo mot ) phuong an, ty 1€ cc axit mat luu thong dugc bai
tiét qua duong than 13 16n hon khoang 1%, nhu 16n hon khoang 2%, nhu 16n hon khoang
5%, nhu 16n hon khoang 7%, nhu 16n hon khoang 10%, nhur 16n hon khoéng 15%, nhu
16n hon khoang 20%, hodc nhu 16n hon khoang 25%.

Mot sb hop chét co cong thuce (I), hodc mubi duoc dung cua ching, c6 thé co kha
nang thdm thiu dugc cai thién hoic t61 wu. Kha ning thaAm thau c6 thé duoc do & cac té
bao Caco2, va céac gia tri Papp (apparent permeability = kha nang thim thau biéu kién)
duge do bang don vi cm/s. Theo mot sd phuong 4n, kha ning thAm thiu nay 16n hon it
nhét khoang 0,1 x 10 cm/s, nhu 16n hon khoang 0,2 x 10 cm/s, nhu 16n hon khoang
0,4 x 10 cm/s, nhu 16n hon khoang 0,7 x 10" ¢cm/s, nhu 16n hon khoang 1,0 x 10 cm/s,
nhu 16n hon khoang 2 x 10 cmy/s, nhu 16n hon khoang 3 x 10 cm/s, nhu 16n hon
khoang 5 x 10 cn/s, nhu 16n hon khoang 7 x 10°® em/s, nhu 16n hon khoang 10 x 10°
cm/s, nhu 16n hon khoang 15 x 107 cm/s.

. M@t s8 hop chét c6 cong thie (1), hedie mubdi duge dung cta ching, ¢6 thé c6 4o
sinh kha dung dugc cai thién hodc t6i wu. Theo mdt sb phuong an, d sinh kha dung
dwong ubng nay 16n hon khoang 5%, nhu 16n hon khoang 7%, nhu 16n hon khoang 10%,
nhu 16n hon khoang 15%, nhu 16n hon khoang 20%, nhu 16n hon khoéng 30%, nhu 16n
hon khoang 40%, nhu 16n hon khoang 50 %, nhu 16n hon khoang 60 %, nhu 16n hon
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khoang 70% hodc nhw 16n hon khoang 80%. Trong cic phuong 4n khac, dd sinh kha
dung duong ubng nam trong khoang 10 va 90%, nhu trong khoing 20 va khoang 80%,
nhu trong khoang 30 va khoang 70% hodc nhu trong khoéng 40 va khoang 60%.

Mot ) hop chét c6 cong thic (I), hoac mudi dugc dung cua chung, c6 thé 1a co

chat cia cac chat van chuyén c6 lién quan trong thén.

Mot sb hop chit c6 cong thic (I), hodc mubi duge dung cia ching, co thé 1am
tang nbéng d ctia cic axit mat trong rudt non, trong gan va trong huyét thanh nhung

khong gdy ra tic dung tiéu hoa bt 1oi.

Mot ) hop chit ¢ cong thire (I), hodc mubi duge dung cta ching, co thé 1am
giam ndng do ciia cac axit mit trong gan ma khong gay ra cac r6i loan da day-rudt nhu
tiéu chay.

Trong ban md ta nay, cac thuat ngit "viéc diéu tri", "diéu tri" va "duogc diéu tri"
duogc dung dé chi viéc dao nguoc, giam bot, tri hodn sy khoi phat hodc tc ché su tién
trién cta bénh hoic b1 loan, hodc mdt hoic nhiéu triéu ching ctia ching, nhu d3 néu
trén. Theo mot sb phuong 4n, viéc didu tri c6 thé dugc ap dung sau khi mdt hodc nhiéu
triéu ching da phat trién. Trong cc phuong an khac, viée didu tri c6 thé duoc ap dung
khi khong c6 triéu chirng. Vi dy, viéc diéu tri c6 thé dugc ap dung cho mot ca nhan nhay
cam trude khi khéi phat céac triéu chimg (vi du, trong bdi canh c6 tién sir cac tridu ching
va/hoac do cac yéli t§ di truyén hodc cac yéu t6 nhay cam khac). Viéc diéu tri ciing c6
thé dugc tiép tuc sau khi céc triéu ching da dugc giai quyét, vi du dé ngin ngira hogc tri

hon sy tai phat ciia ching.

Mubi duge dung thich hgp cta hop chét theo sang ché nay 13, vi du, mudi cong
bazo cua hop chét theo sang ché ma co6 du tinh axit, nhu mudi kim loai kiém (vi du, mubi
natri hodc kali), mudi kim loai kiém thd (vi dy, mubi canxi hodc magie), mubi amoni,
hodc mudi véi bazo hitu co 6 thé tao ra cation chép nhan duoc vé mit sinh ly, vi du nhu
mubi véi metylamin, dimetylamin, trimetylamin, piperidin, morpholin hodc tris-(2-
hydroxyetyl)amin. |

Mot sb hop chét c6 cong thire (I), hodc mubi dugc dung cla ching, co thé c6 cac
tam bat d6i xting va/hodc cc tAm dong phan hinh hoc (cac chét dong phan E- va Z-).
Cén hidu rang sang ché bao ham tht ca cac chat déng phan quang hoc, céc chit dong

phan khong dbi quang va chét déng phan hinh hoc ma c6 hoat tinh trc ché ASBT vi/hoic
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LBAT. Sang ché ciing dé xuét bat ky va tit ca cac dang hd bién cua hop chét c6 cong
thire (I), hoac mudi duge dung cua chung, ma c6 hoat tinh rc ché ASBT va/hodc LBAT.
Mot sb hop chét c6 cong thic (I) nhét dinh, hoic mubi duge dung cda chung, co thé ton
tai & dang solvat cling nhu khong solvat, vi du nhu dang hydrat. Can phai hiéu ring sang

ché bao ham tit ca cac dang solvat ma c6 hoat tinh trc ché ASBT vi/hoic LBAT.

Theo mot khia canh khac, sang ché @& xuit dugc phém chira lugng hitu hi€u tri
liéu cua hop chit co cong thic (1), hodc mubi dugc dung ciia ching, va mot hodc nhidu
t4 duge duge dung. Céac ta dugc nay co thé vi du 12 cac chit don, chét két dinh, chét 3, ta
dugce chay va chét bbi tron. N6i chung, dugc pham c6 thé dugc bao ché theo cach thong

thuong bang cach st dung cac ta duge thong thuong.

Vi du v& cac chét don thich hop bao gbm, nhung khong chi gi¢i han 6, dicanxi
phosphat dihydrat, canxi sulfat, lactoza (nhu lactoza monohydrat), sucroza, mannitol,
sorbitol, xenluloza, xenluloza dang vi tinh thé, tinh bot kho, tinh bot thuy phin va tinh
bot tién gelatin héa. Theo mot s6 phuong an nhat dinh, chat don 12 mannitol va/hodc

xenluloza dang vi tinh thé.

Vi du v& chét két dinh thich hop bao gbm, nhung khong chi gi6i han 6, tinh bot,
tinh bot tién gelatin hoa, gelatin, dudng (nhu sucroza, glucoza, dextroza, lactoza va
sorbitol), polyetylen glycol, sap ong, gdm tu nhién va tdng hop (nhu gém acaxia va gdm
tragacan), natri alginat, cac dAn xuét xenluloza (nhu hydroxypropylmetylxenluloza (hodc
hypromelloza), hydroxypropylxenluloza va etylxenluloza) va polyme tong hop (nhu
copolyme ctia axit acrylic va axit methacrylic, copolyme axit methacrylic, copolyme
metyl metacrylat, copolyme aminoalkyl metacrylat, copolyme axit polyacrylic/axit
polymethacrylic va polyvinylpyrolidon (povidon)). Theo mot s6 phuong 4n nhét dinh,
chét két dinh 13 hydroxypropylmetylxenluloza (hypromelloza).

Vi du vé cac chét ri thich hop bao gdm, nhung khong chi gii han &, tinh bt
kho, tinh bot bién tinh (nhu tinh bot tién gelatin hoa (mdt phan), tinh bot natri glycolat va
_ tinh. ‘bot patri- carboxymetyl), raxit alginic, cac din xuAt zenhuloza (rhu natri
carboxymetylxenluloza, hydroxypropyl xenluloza, va hydroxypropyl xenluloza (L-
HPC)) dugc thé thdp va polyme dugc tao lién két ngang (nhu carmelloza, natri
croscarmeloza, canxi carmelloza va PVP lién két ngang (crospovidon)). Theo mot s6

phuong an nhét dinh, chét rd 14 natri croscarmeloza.
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Vi du vé cac ta duge chay va chét bdi tron thich hop bao gbm, nhung khoéng chi
gi6i han &, bot talc, magie stearat, canxi stearat, axit stearic, glyxeryl behenat, silic
dioxyt dang keo, silic dioxit dang 16ng, magie silicat téng hop, silic oxit dang hat min,
tinh bot, natri lauryl sulfat, axit boric, magie oxit, sp ong (nhu sap cacnauba), dau dugc
hydro héa, polyetylen glycol, natri benzoat, polyetylen glycol, va diu khoang. Theo mdt
s6 phuong 4n nhét dinh, t4 duoc chay hodc chit boi tron 13 magie stearat hodc silic

dioxyt dang keo.

Dugc phim thudong dugce bao bang mdt hoic nhiéu 16p bao. C4c 16p bao tan trong
rudt hodc cac l6p bao dé giai phong cham hodc huéng dich cac hop chét c6 cong thic (1),
hodc mudi duoc dung ciia chiing, cling dugce dy dinh. Céac 16p bao nay co6 thé chira mot
hodc nhiéu chét tao mang bao, va c6 thé tuy v chira cac chit déo hoa va/hodc chét tao

mau (hodc chat mau).

Vi du vé cac chit tao mang bao thich hop bao gbm, nhung khéong chi gi¢i han &,
polyme trén co s& xenluloza (nhu etylxenluloza, hydroxypropylmetyl-xenluloza (hodc
hypromelloza), hydroxypropylxenluloza, axetat phtalat xenluloza, axetat suxinat
xenlulozé, hydroxypropyl —metylaxetat suxinat xenluloza va hydroxypropyl
metylxenluloza phtalat), polyme trén co s& vinyl (nhu rugu polyvinyl) va polyme trén co
s¢ axit acrylic va cac dan xudt cua chung (nhu copolyme cia axit acrylic va axit
methacrylic, copolyme axit methacrylic, copolyme metyl metacrylat, copolyme
aminoalkyl metacrylat, copolyme axit polyacrylic/axit polymethacrylic). Theo mot s6
phuong an nhét dinh, chit tao mang bao 1a hydroxypropylmetylxenluloza. Trong céc
phuong an khic, chét tao mang bao 13 rugu polyvinyl.

Vi du v& céc chit déo héa thich hgp bao gbm, nhung khong chi gidi han &, trietyl
xitrat, glyxeryl triaxetat, tributyl xitrat, dietyl phtalat, axetyl tributyl xitrat, dibutyl
phtalat, dibutyl sebacat va polyetylen glycol. Theo mot s6 phuong 4n nhit dinh, chit déo
hoa 1a polyetylen glycol.

Vi du vé chc chét tzo maw thich hop bao gbm, nhung khong chigi¢i han &, titan
dioxit, cac oxit sét (nhu céc oxit sét c6 mau vang, mau niu, dé hodc den) va bari sulfat.

Dugc pham theo sang ché c6 thé c6 dang thich hop dé dung qua duong miéng, dé

tiém ngoai dudng rudt (gbm tiém tinh mach, duéi da, trong co va trong mach), dé dung
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khu trd nhu & truc trang. Theo mdt phuong an dugc uu ti€n, duge phim nay co6 dang

thich hop dé ding qua dudng miéng, nhu vién nén hodc vién nang.

Lidu luong c4n thiét dé didu tri bénh hozc diéu tri du phong phu thudc vao dudng
dung thube, mitc do nghiém trong cta bénh, do tudi va thé tron cua ngudi bénh va cac
yéu t6 khac thuong dugc xem xét bdi bac si didu tri khi xac dinh ché o thich hop va

mirc lidu lugng cho ngudi bénh cu thé.

Luong hop chét cin dung s& khéac nhau dbi véi ngudi bénh duge diéu tri, va c6
thé dao dong trong khoang tir 1 pg/kg thé trong t6i khoang 50 mg/kg thé trong mdi ngay.
Dang liéu don vi, nhu vién nén hogc vién nang, thuong chira khoang tir 1 t6i khoang 250
mg hoat chét, nhu khoang tir 1 t6i khoang 100 mg, hodc nhu khoang tir 1 t61 khoang 50
mg, hodc nhu khoang tr 1 t6i khoang 20 mg, vi du khoang 2,5 mg, hodc khoang 5 mg,
hodc khoang 10 mg, hodc khoang 15 mg hoat chit. Lidu hing ngay c6 thé dugc ding
du6i dang mot lidu duy nhét hodic dugc chia thanh mét, hai, ba hogc nhiéu lidu don vi.
Liéu dung hing ngdy qua dudng miéng cla chit didu tiét axit mat t6t hon 13 nim trong
khoang tlr 0,1 t6i khoang 250 mg, t5t hon nita 12 ndm trong khoang tir 1 t6i khoang 100
mg, nhu nim trong khoang tir 1 t6i khoang 5 mg, nhu nam trong khoang tlr 1 t6i khoang
10 mg, nhu nim trong khoang tir 1 t6i khoang 15 mg, hodc nhu nim trong khoang tir 1
téi khoang 20 mg.

Theo mot khia canh khac, sang ché dé xuét hop chét c6 cong thic (I), hodc mubi
duoc dung cia ching, d ding lam thubc. Sang ché con dé cap dén viéc sir dung hop

chét c6 cong thirc (I), hodc mudi dugc dung ctia ching, dé 1am thude.

Theo mot khia canh khéc, sang ché dé xuit hop chét c6 cong thue (I), hodc mudi
dugc dung cia chung, d& ding trong diéu tri hodc phong ngira bénh bat k¥ trong sd cac
bénh dugc dé cap trong ban md ta ndy. Sang ché con dé cap dén viéc str dung hop chét
c6 cong thie (I), hodc mubi duge dung ctia ching, dé bao ché thube didu tri hoic phong
ngura bénh bét ky trong sb cac bénh dugc dé cap trong ban mo ta nay. Sang ché con md
ta phuong phap din tri-hodc ngan nglra bénh bét ky trong 6 cac bérh duwee @8.cap trong
ban md ta nay & déi twong, nhu & ngudi, bao gbm viéc dua vao d6i tuong can duoc didu
tri hodc phong ngira lugng hiru hiéu tri liu cua hop chét c6 cong thic (1), hodc mudi

duoc dung cua ching.
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Tri liéu két hop

Theo mot khia canh cla sang ché, cac hop chét co cong thure (I), hodc mudi duge
dung cua chung, dugc cho dung két hop véi it nhat mot hoat chét c6 hoat tinh tri liéu
khéc, nhu v6i mot, hai, ba hogc nhidu hoat chit c6 hoat tinh tri liéu khac. Hop chat ¢6
cong thic (I), hodc mubi duoc dung cia ching, va it nhit mot hoat chét c6 hoat tinh tri
liéu khac co6 thé dugc ding déng thoi, 14n luot hodc riéng biét. Céc hoat chét ¢6 hoat tinh
tri lidu thich hop dé két hop vé6i cac hop chét ¢ cong thirc (I) bao gom, nhung khong chi
giGi han &, céc hoat chét da biét ma c6 thé dugc st dung dé diéu tri bit ky tinh trang

bénh, rbi loan va bénh néu trén.

Theo mdt phuong 4n, cac hop chét co cong thuce (I), hodc mubi dugc dung cua

chung, dugc dung két hop v6i chit i ché ASBT khac. Cac chét trc ché ASBT thich hop

dugc boc 16 trong WO 93/16055, WO 94/18183, WO 94/18184, WO 96/05188,
WO 96/08484, WO 96/16051, WO 97/33882, WO 98/03818, WO 98/07449,
WO 98/40375, WO 99/35135, WO 99/64409, WO 99/64410, WO 00/47568,
WO 00/61568, WO 00/38725, WO 00/38726, WO 00/38727, WO 00/38728,
WO 00/38729, WO 01/66533, WO 01/68096, WO 02/32428, WO 02/50051,
WO 03/020710, WO 03/022286, WO 03/022825, WO 03/022830, WO 03/061663,
WO 03/091232, WO 03/106482, WO 2004/006899, WO 2004/076430,

WO 2007/009655, WO 2007/009656, WO 2011/137135, DE 19825804, EP 864582,
EP 489423, EP 549967, EP 573848, EP 624593, EP 624594, EP 624595, EP 624596,
EP 0864582, EP 1173205 va EP 1535913, all duoc két hop vao ban md ta nay bang cach

vién dan toan bd.

Theo mot phuong an khéc, cac hop chét ¢6 cong thire (I), hodc mudi dugc dung
ctia chung, duge dung két hop véi chit két dinh axit mat (con duoc goi 1a chét co 1ap axit
mét, hodc nhya axit méat), nhu colesevelam, cholestyramin hoéc cholestipol. Theo mot
phuong an dugce uu tién cua dang két hop nhu vay, chét két dinh axit mét duoc bao ché
dé giai phéng & két trang. Vi du vé cac ché pham nay duoc boc 10, vi du, trong
WO 2017/138877, WO 2017/138878, WO 2019/032026 va WO 2019/032027 tat ca

dugc két hop vao trong ban md ta nay bang cach vién din toan bd.

Theo mot phuong an khéc, cic hop chét ¢ cong thire (I), hodc mudi dugc dung

cua ching, dugc dung két hop véi chat tc ché DPP-IV, gdm cac gliptin nhu sitagliptin,
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vildagliptin, saxagliptin, linagliptin, gemigliptin, anagliptin, teneligliptin, alogliptin,
trelagliptin, omarigliptin, evogliptin, gosogliptin va dutogliptin, hodc mudi dugc dung

cta chung.

Theo mdt phuong an khéc, cac hop chét c6 cong thuac (I), hodc mubi dugc dung
cua ching, dugc dung két hop voi chit tc ché HMG CoA reductaza, nhu fluvastatin,
lovastatin, pravastatin, simvastatin, atorvastatin, pitavastatin cerivastatin, mevastatin,

rosuvastatin, bervastatin hodc dalvastatin, hodc mu6i dugc dung ctia chung.

Theo mdt phuong an khac, cac hop chét ¢6 cong thiac (I), hoac mubi duge dung
ctia ching, dugc dung két hop v&i chét e ché hip thu cholesterol nhu ezetimibe, hodc

muoi dugc dung cta chung.

Theo mot phuong an khéc, cac hop chét c¢6 cong thic (I), hodc mudi dugc dung
cua ching, dugc dung két hop véi chat chu vain PPAR alpha, gbm cac fibrate nhu
clofibrate, bezafibrate, ciprofibrate, clinofribrate, clofibride, fenofibrate, gemfibrozil,

ronifibrate va simfribrate, hodc mudi dugc dung cua ching.

Theo mdt phuong an khac, cac hop chét c¢6 cong thic (I), hodc mudi dugc dung
cta chung, duge dung két hop véi chit chii vAn PPAR gamma, gdm céc thiazolidinedion

nhu pioglitazon, rosiglitazon va lobeglitazone, hodc mudi duoc dung ciia ching.

Theo mot phuong an khéc, cac hop chét c6 cobng thire (I), hoac mubi dugce dung
cta ching, dugc diung két hop voi chét chii van kép PPAR alpha/gamma, gdm cac
glitazar nhu saroglitazar, aleglitazar, muraglitazar hoac tesaglitazar, hodc mubi dugc

dung cua ching.

Theo mot phuong an khéc, cac hgp chét c¢6 cong thirc (I), hodc mudi duge dung

ctia chung, dugc ding két hop v6i chét chii van kép PPAR alpha/delta, nhu elafibranor.

Theo mdt phuong an khac nita, cac hop chét c¢6 cong thirc (I), hodc mubdi dugc
dung cta ching, dugc dung két hop vé6i chat chii van pan PPAR (tirc la chét chi1 vén
PPAR ma c6 hoat tinh trong tat ca cdc phan nhém: a, y va §), nhu IVA337.

Theo mot phuong an khéc, cac hop chét c¢6 cong thirc (I), hodc mudi duge dung
cuia chung, dugc dung két hop véi cac chit didu tiét thu thé farnesoid X (FXR), gdbm céc
chit cha van FXR nhu cafestol, axit chenodeoxycholic, axit 6a-etyl-chenodeoxycholic

(axit obeticholic; INT-747), fexaramine, tropifexor, cilofexor va MET409.
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Theo mdt phuong an khéac, cac hop chét c¢6 cong thic (I), hodc mudi duge dung
cua ching, dugce dung két hop v6i chat didu tiét thu thé TGRS, gdm céc chét chi van
TGRS nhu axit 60-etyl-23(S)-metylcholic (INT-777).

Theo mot phuong 4n khac, cac hop chét ¢ cong thirc (I), hodc mudi duge dung

cia chung, duge ding két hop v6i chit chit van kép FXR/TGRS nhu INT-767.

Theo mdt phuong an khéac, cac hop chét c6 cong thire (I), hodc mudi duge dung
cta chung, dugc ding két hop véi axit ursodeoxycholic (UDCA). Theo mét phuong 4n
khac nita, cac hop chét co cong thuc (I), hoac mudi duogc dung ctia ching, dugc dung Két
hop véi axit nor-ursodeoxycholic (nor-UDCA).

Theo mdt phuong an khéac, cac hop chét ¢6 cong thic (I), hoac mudi dugc dung
cta chung, dugc dung két hop v6i chét diéu tiét FGF19, nhu NGM282.

Theo mot phuong an khéc, céc hop chét c6 cong thirc (I), hodc mudi duge dung
ciia chung, dugc ding két hop v6i chat chii van FGF21, nhu BMS-986036.

Theo mot phuong an khéac, cac hop chét ¢6 cong thuc (I), hoac mudi duge dung
cta ching, duoc ding két hop véi chét rc ché integrin, nhur PLN-74809 va PLN-1474.

Theo mot phuwong an khac, cac hop chét c6 cbng thuce (I), hodc mudi duogc dung
cua chung, dugc dung Kkét hop véi chét trc ché CCR2/CCRS5, nhu cenicriviroc.

Theo mot phuong an khéc, cac hop chét c6 cong thirc (I), hodc mudi duoc dung
ctia chung, dugc ding két hop véi chét rc ché caspaza proteaza, nhu emricasan.

Theo mot phuong an khéc, cac hop chét c6 cong thic (I), hoac mudi duogc dung
cta chung, dugc ding két hop voi chét trc ché galectin-3, nhu GR-MD-02.

Theo mot phuong an khac, cac hop chét ¢6 cong thuc (1), hoac mubi dugce dung
cua ching, dugc dung két hop véi chét e ché stearoyl-CoA desaturaza (SCD), nhu
aramchol (axit arachidyl amido cholanoic).

Theo mdt phuong an khéc, cac hop chét ¢6 cong thirc (I), hoac mubi dugc dung
cua chung, dugc dung Két hop véi chét trc ché kinaza 1 diéu hoa tin hiéu gay chét theo
chuong trinh (ASK1), nhu selonsertib.

Theo mot phuong an khéc, cac hop chét co cong thuc (I), hoac mubi duge dung

ctia chung, dugc ding két hop véi chét &rc ché LOXL2, nhu simtuzumab.
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Theo mot phuong an khéc, cac hop chét c6 cong thirc (I), hodc mudi duoc dung

ctia chung, duge ding két hop véi chét tc ché ACC, nhu GS-0976.

Theo mét phuong an khéc, cac hop chét c6 cong thiac (I), hodc mudi dugc dung
cua ching, dugc dung két hop v6i chit chii van thy thé-p hocmon tuyén giép, nhu

MGL3196.

Theo mot phuong an khac, cac hop chét ¢c6 cong thic (I), hodc mubi dugc dung

ciia ching, duoc ding két hop véi chét chii van GLP-1 nhu liraglutide.

Theo mot phuong an khac, cac hop chét c6 cong thirc (1), hodc mudi duoc dung
cua ching, dugc dung két hop véi cac chit cha vén thu thé kép peptit gidng glucagon va

glucagon, nhu SAR425899.

Theo mot phuong an khéc, cic hop chét c6 cong thirc (I), hodc mudi dugc dung

cua chung, dugc dung két hop vai chét e ché mang pyruvat ty thé, nhu MSDC-0602K.

Theo mot phuong 4n khéc, cac hop chét c6 cong thirc (I), hodic mudi duoc dung

cuia chung, dugc dung két hop véi chét chbng oxi héa, nhu vitamin E.

Theo m6t phuong an khéc, cic hop chét co cong thic (I), hodc mudi dugc dung
cua ching, dugce dung Kkét hop véi chét trc ché SGLT1, chét &tc ché SGLT2 hodc chét trc
ché kép SGLT1 va SGLT2. Vi du vé c4c hop chét nhu vay 1a dapagliflozin, sotagliflozin,
canagliflozin, empagliflozin, LIK066 va SGL5213.

Theo mot phuong an khéc, cic hop chét ¢co cong thic (I), hodc mubi duge dung
cua chung, dugc dung két hop vai chét wc ché diaxylglyxerol O-axyltransferaza 2
(DGAT2), nhu DGAT2RX va PF-06865571.

Theo mot phuong an khéc, cic hop chét co cong thuc (I), hodc mudi dugc dung

ctia chung, dugc dung két hop véi chét e ché syntaza axit béo (FASN), nhu TVB-2640.

Theo m6t phuong an khéc, cac hop chét co cong thuc (I), hodc mubi duge dung
cua chung, dugc dung két hop véi chit hoat hoa protein kinaza AMP d& duoc hoat héa
(AMPK), nhu PXL-770.

Theo mdt phuong an khac, cac hop chét c¢6 cong thirc (I), hodc mudi duge dung
ciia chiing, dugc ding két hop véi chét dbi van thu thé glucocorticoid (GR), chat ddi van
thu thé mineralocorticoid (MR), hodc chét dbi van kép GR/MR. Vi du vé cac hop chét
nhu viy 1a MT-3995 va CORT-118335.
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Theo mot phuong an khéc, cac hop chét c6 cong thirc (I), hodc mudi duoc dung

ciia chiing, dugc dung két hop v6i chit dbi van thu thé 1 cannabinoid (CB1), nhu IM102.

Theo mot phuong an khéc, cac hop chét c6 cong thirc (I), hodc mudi dugc dung
ctia chung, duge ding két hop véi Klothop (KLB) va chét hoat héa thu thé yéu t6 sinh
trzdng nguyén bao soi (FGFR), nhu MK-3655 (trudc day dugc goi 1a NGM-3 13).

Theo mot phuong an khéc, céc hop chét c6 cong thic (I), hodc mudi dugc dung
cua chung, dugc dung két hop voi chét tc ché phdi tir chemokine (md tip c-c) 24

(CCL24), nhu CM101.

Theo mdt phuong an khéc, cac hop chét c6 cong thic (I), hodc mudi duoc dung

cta ching, dugc dung két hop v6i chét dbi van A3, nhu PBF-1650.

Theo mot phuong an khéc, cac hgp chét c6 cong thic (I), hodc mudi duoc dung

ctia chiing, duoc dung két hop v6i chat d6i van thy thé P2x7, nhu SGM 1019.

Theo mot phuong an khéc, cac hop chét c6 cong thic (1), hodc mudi dugc dung

cua chung, dugc dung Kkét hop v6i cac chét cha vén thu thé P2Y13, nhu CER-209.

Theo mot phuong an khéc, cc hop chét c6 cong thirc (I), hodc mudi dugc dung

cta ching, dugc dung két hop véi oxysterol sulfat héa, nhu Dur-928.

Theo mot phuong an khéc, cac hop chét c6 cong thic (I), hodc mudi dugc dung
cta ching, dugc dung két hop voi chit dbi van thy thé leukotriene D4 (LTD4), nhu MN-
001.

Theo mot phuong an khéc, cic hop chét c6 cong thuce (I), hoac mubi duge dung
ctia chiing, duoc ding két hop v6i chit e ché t€ bao T diét tr nhién loai 1 (NKT1), nhu
GRI-0621.

Theo mot phuong an khéc, cac hop chét c6 cong thirc (I), hodc mudi dugc dung
cia chung, dugc dung két hop vé6i hop chéit khang lipopolysacarit (LPS), nhu IMM-
124E.

Theo mot phuong an khéc, cic hop chét c6 cong thuc (I), hodc mudi dugc dung

ctia chiing, duge dung két hop véi chat tic ché VAP1, nhu BI1467335.

Theo mét phuong an khéc, cac hop chét c6 cong thirc (I), hodc mudi dugc dung

cua chung, dugc dung két hop véi chét cha van thu thé A3 adenosin, nhu CF-102.
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Theo mdt phwong an khéac, cac hop chét c6 cong thirc (I), hodc mudi duoc dung

cta ching, dugc dung két hop vé6i chét hoat héa SIRT-1, nhu NS-20.

Theo mét phuong 4n khéac, cac hop chét c6 cong thirc (I), hodc mudi duoc dung
cia chung, dugc dung Két hop véi1 chit chu van thu thé 1 axit nicotinic, nhu ARI-

3037MO.

Theo mot phuong an khac, cac hop chét ¢ cong thirc (I), hodc mudi duge dung

cta chung, dugc dung két hop v6i chat dbi van TLR4, nhu JKB-121.

Theo mot phuwong an khac, cac hop chét c6 cong thirc (I), hodc mubi duoc dung

cua ching, dugc dung két hop v6i chét trc ché ketohexokinaza, nhu PF-06835919.

Theo mot phwong an khéc, cac hop chét c6 cong thirc (I), hodc mudi dugc dung

cta chung, dugc dung két hop v6i chat chi van thu thé adiponectin, nhu ADP-335.

Theo mot phuong an khéc, cac hop chét c6 cong thie (I), hodc mubi dugc dung

cta chung, dugce dung két hop véi chét rc ché autotaxin, nhu PAT-505 va PF8380.

Theo mot phwong &n khac, cac hop chét c6 cong thirc (I), hodc mudi dugc dung
cta chung, dugc dung két hop véi chat dbi vén thu thé 3 chemokine (md tip c-¢) (CCR3)
, hhu bertilimumab.

Theo mot phuong an khéc, céc hop chét c6 cong thirc (I), hodc mudi dugc dung
cia chung, dugc dung két hop v6i chét kich thich kénh clorua, nhu cobiprostone va

lubiprostone.

Theo mot phwong an khac, cac hop chét c6 cong thirc (1), hodc mudi duge dung
cua chung, dugc dung két hop v6i chét trc ché protein 47 sb¢ nhiét (HSP47), nhu ND-
L02-s0201.

Theo mdt phuong an khéc, cac hop chét ¢6 cong thirc (1), hodc mudi dugc dung
ctia ching, dugc dung két hop vdi chét wc ché yéu t6 phién ma protein lién két yéu t6
diéu hoa sterol 2 (SREBP), nhu CAT-2003 va MDV-4463.

Theo mot phuong an khéc, cic hop chét c¢6 cong thirc (I), hodc mubi duoc dung
ctia ching, dugc ding két hop véi biguanidin, nhu metformin.

Theo mot phuong an khéc, cac hop chét c¢6 cong thirc (I), hodc mubi duoc dung

ctia chung, duge ding két hop v6i insulin.
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Theo mot phuong an khéc, cac hop chét c6 cong thirc (I), hodc mudi duge dung
cta ching, dugc dung két hop v6i chit trc ché glycogen phosphorylaza va/hodc chét trc

ché glucoza-6-phosphataza.

Theo mét phuong an khéc, cac hop chét co cong thic (I), hoac mudi duge dung
cia ching, dugc dung két hop vé6i sulfonylurea, nhu glipizid, glibenklamid va

glimepirid.

Theo mot phuong &n khéic, cac hop chét c6 cong thirc (1), hodc mubi duge dung
cia ching, dugc dung két hop véi meglitinide, nhu repaglinide, nateglinide va

ormiglitinide.

Theo mdt phuong an khéac, cac hop chét c¢6 cong thirc (I), hodc mudi dugc dung

cta ching, dugc dung két hop v&i chét tc ché glucosidaza, nhu acarbose hodc miglitol.

Theo mot phuong an khéc, cac hop chét c6 cong thirc (I), hodc mudi duoc dung

ctia chung, duge ding két hop véi chét rc ché squalene syntaza, nhu TAK-475.

Theo mot phuong an khac, cac hop chét ¢6 cong thirc (I), hodc mudi duge dung
cuia ching, dugc dung két hop vdi chat G ché PTPB1, nhu trodusquemine, ertiprotafib,

JTT-551 va claramine.

Diéu ché hop chit

Céc hop chét theo séng ché co thé duge didu ché dudi dang axit tu do hodc mudi
duoc dung cia ching bang cach quy trinh dugc mo ta duéi day. Trong sudt phan mb ta
dudi ddy vé cic qud trinh nhu vay can hiéu rang, khi thich hop, cac nhém bao vé phu
hop s& dugc thém vao, va sau dé duoc loai ra khoi cac chét phan (g va san pham trung
gian khac theo cich d& hiéu béi ngudi c6 hiéu biét trung binh trong linh vuc tong hop
hitu co. Cac phuong phap thong thuong dé st dung cac nhém bao vé nhu vay cling nhur
vi du v& cac nhém bao vé thich hop dugc md ta ching han trong Greene’s Protective
Groups in Organic Synthesis by P.G.M Wutz and T.W. Greene, 4th Edition, J ohn Wiley
& Sons, Hoboken, 2006.

Cdc phwong phdp chung
Tét ca cac dung mdi duoc st dung du c6 do tinh khiét phéan tich. Cac dung moi
khan c6 ban trén thi trudong thudng dugc st dung cho cac phan tmg. Céc nguyén liéu ban

dau c6 thé mua tir cac ngudn thuong mai sources hodc duge dicu che theo cac phuong
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phap dugc md ta trong tai liéu. Hop chét 3,3-dibutyl-8-hydroxy-2-(4-metoxybenzyl)-7-
(metylthio)-5-phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin 1,1-dioxit c6 thé duoc
diéu ché nhu duoc mo ta trong WO 03/022286 (phuong phap 24). Nhi€t do trong phong
1420 - 25 °C. Thanh phin hdn hep dung mdi dugc thé hién dudi dang ty 1¢ phan tram thé
tich hodc ty 18 thé tich.

LCMS (séc ky 16ng - phd khdi):

Tén thiét bi: Agilent 1290 infinity II.

Phuong phap A: Pha dong: A: 0,1% HCOOH trong H,O: ACN (95:5), B: ACN; tdc do
chay: 1,5mL/phut; cot: ZORBAX XDB C-18 (50 x 4,6 mm) 3,5 M.

Phuong phép B: Pha dong: A: 10 mM NH4HCO; trong nude, B: ACN; tbc do chay:
1,2mL/phut; cot: XBridge C8 (50 x 4,6 mm), 3,5 pM.

Phuong phap C: Pha dong: A: 0,1% HCOOH trong nuéc: ACN (95:5), B: ACN; tbc dod
chay: 1,5mL/phut; cot: ATLANTIS dC18 (50 x 4,6 mm), 5 uM.

Phuong phap D: Pha dong: A: 10 mM NH4OAc trong nuéc, B: ACN; tbc do chay:
1,2mL/phut; cot: Zorbax Extend C18 (50 x 4,6mm) 5 M.

Phuong phap E: Pha dong: A: 0,1% TFA trong nuéc: ACN (95:5), B: 0,1% TFA trong
ACN; tc do chay: 1,5mL/phut; cot: XBridge C8 (50 x 4,6 mm), 3,5 pM.

Phuong phap F: Pha dong: A: 0,1% TFA trong nuéc, B: 0,1% TFA trong ACN; tbc do
chay: 0,8mL/phut; cot: ZORBAX ECLIPSE PLUS C18 (50 x 2,1 mm), 1,8 pM.

Phuong phap G: Pha dong: A: 0,1% TFA trong nudc, B: 0,1% TFA trong ACN; tdc do
chay: 0,8mL/phut; cot: Acquity UPLC BEH C18 (2,1 x 50 mm), 1,7 pm.

UPLC(sic ky 16ng siéu hiéu ning):

Tén thiét bi: waters Acquity I Class

Phuong phap A: Pha dong: A: 0,1% HCOOH trong nuée, B: 0,1% HCOOH trong ACN;
Téc do chay: 0,8mL/phut; Cot: Acquity UPLC HSS T3 (2,1 x 50) mm; 1,8 um.

HPLC (séc ky 16ng hiéu ning cao):

Tén thiét bi: Cac thiét bi dong Agilent 1260 Infinity IT ndi véi bo do UV maxplot).
Phuong phap A: Pha dong: A: 10 mM NH4HCO; trong nude, B: ACN; tbc do chay:
1,0mL/phut; cot: XBridge C8 (50 x 4,6 mm, 3,5 pm).

Phuong phap B: Pha dong: A: 0,1% TFA trong nuéc, B: 0,1% TFA trong ACN; tbc do
chay: 2,0mL/phut; cot: XBridge C8 (50 x 4,6 mm, 3,5 um).
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Phuong phép C: Pha dong: A: 10 mM NH,OAc trong nuéc mili-q, B: ACN; tbc do chay:
1,0mL/phut; cot: Phenomenex Gemini C18 (150 x 4,6 mm, 3,0 pm).

Phuong phap D: Pha dong: A: 0,1% TFA trong nuéce, B: ACN; tdc @6 chay: 1,0mL/phit;
cot: ATLANTIS dC18 (250 x 4,6 mm, 5,0 pm).

HPLC bit d6i xtmg:

Tén thiét bi: Agilent 1260 Infinity IT

Phuong phip A: Pha dong: A: 0,1% TFA trong n-hexan; B: etanol, tbc d6 chay:
1,0mL/phut; Cot: CHIRALPAK IA (250 x 4,6 mm, 5,0 um).

SFC bét dbi xtme:
Tén thiét bi: PIC SFC 10 (phéan tich)

Ty sb gitra CO, va ddng dung moi nam trong khoang tr 60:40 t&i 80:20

Phuong phap A: Pha dong: 0,5% isopropylamin trong IPA; tdc do chay: 3mL/phut; cot:
YMC Amylose-SA (250 x 4,6 mm, 5 pm).

Phuong phap B: Pha dong: 0,5% isopropylamin trong IPA; tbc d6 chay: 3mL/phut; cot:
Chiralpak AD-H (250 x 4,6 mm, 5 pm).

Phuong phap C: Pha dong: 20 mM amoniac trong metanol; tbc do chay: 3mL/phut; cot:
YMC Cellulose-SC (250 x 4,6 mm, 5 pm).

Phuong phap D: Pha ddng: metanol; tbc do chay: 3mL/phit; cdt: Lux Al (250 x 4,6 mm,
5um).

Phuong phép E: Pha dong: 0,5% isopropylamin trong metanol; tbc do chay: SmL/phut;
cot: Lux C4.

Phuong phép F: Pha dong: 0,5% isopropylamin trong metanol; tbc do chay: 3mL/phut;
cOt: YMC Cellulose-SC.

Phuong phép G: Pha dong: 0,5% isopropylamin trong metanol; tbc do chay: 3mL/phut;
cot: Lux Al.

Phuong phap H: Pha dong: 0,5% isopropylamin trong IPA; tbc d6 chay: 3mL/phut; cot:
Tux A1 (250 x 4,6 mm, 5 pm).

Phuong phép I: Pha dong: 0,5% isopropylamin trong metanol; tbc @6 chay: 3mL/phut;
cdt: Chiral CCS (250 x 4,6 mm, 5 pm).

Phuong phap J: Pha dong: 0,5% isopropylamin trong IPA; tbc do chay: SmL/phut; cot:
YMC Cellulose-SC AD-H (250 x 4,6 mm, 5 pm).
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Phuong phap K: Pha dong: 0,5% Isopropylamin trong metanol; tbc d6 chay: 4mL/phut;
cot: (R,R)-Whelk-01 (250 x 4,6 mm, 5 pm).

Phuong phap L: Pha dong: 0,5% Isopropylamin trong IPA; tdc d6 chay: 3mL/phut; cot:
Chiralcel OX-H (250 x 4,6 mm, 5 pm).

Phuong phap M: Pha dong: 0,5% Isopropylamin trong IPA; tbc d6 chay: SmL/phut; cot:
YMC Cellulose-SC (250 x 4,6 mm, 5 pm).

Phuong phap N: Pha dong: metanol, tbc @6 chay: SmL/phut; cot: Chiralcel OX-H (250 x
4,6 mm, 5 um).

HPLC diéu ché:

Tén thiét bi: Agilent 1290 Infinity IT

Phuong phép A: Pha dong: A: 0,1% TFA trong nudc; Pha dong; B: 0,1% TFA trong
CAN; tbc d6 chay: 2,0mL/phut; Cot: X-Bridge C8 (50 X 4,6 mm, 3,5 uM).

Phuong phép B: Pha dong: A: 10 mM NH,OAc trong nudc; B: ACN; tbc dd chay:
35mL/phut; cot: X select C18 (30 x 150 mm, 5 pm).

Phuong phéap C: Pha dong: A: 10 mM NH4HCO; trong nudce; B: ACN; tbc dd chay:
1,0mL/phut; ¢dt: XBridge C8 (50 x 4,6 mm, 3,5 pm).

Phuong phap D: Pha dong: A: 0,1% HCOOH trong nudc; B: ACN; tbe dd chay:
1,0mL/phut; cot: X-select C18 (30 x 150 mm, 5 pm).

SEC diéu ché bat dbi xting:
Tén thiét bi: PIC SFC 100 va PSC SFC 400

Ty sb gitta CO, va ddng dung mdi nam trong khoang tir 60:40 t6i 80:20

Phuong phap A: Pha dong: 0,5% isopropylamin trong IPA; tbc do chay: 3mL/phit; cot:
YMC Amylose-SA (250 x 30 mm, 5 pm).

Phuong phap B: Pha dong: 0,5% isopropylamin trong IPA; tbc d6 chay: 3mL/phut; cot:
Chiralpak AD-H (250 x 30 mm, 5 pm).

Phuong phap C: Pha dong: 20 mM amoniac trong metanol; tbc @ chay: 3mL/phut; cot:
YMC Cellulose-SC (250 x 30 mm, 5 pm). _

Phuong phap D: Pha dong: metanol; tbc d6 chay: 3mL/phut; cot: Chiral CCS (250 x 30
mm, 5 pm).

Phuong phap E: Pha dong: metanol; tbc d6 chay: 3mL/phut; cot: Lux Al (250 x 30 mm,
5 pm).
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Phuong phap F: Pha dong: 0,5% isopropylamin trong IPA; tbc @6 chay: 3mL/phut; cot:
Lux Al (250 x 30 mm, 5 pm).

Phuong phip G: Pha dong: 0,5% isopropylamin trong metanol; tbc @6 chay: 3mL/phut;
cot: Chiral CCS (250 x 30 mm, 5 pm).

Phuong phap H: Pha dong: 0,5% isopropylamin trong IPA, tdc dd chay: SmL/phut; cot:
YMC Amylose-SC (250 x 30 mm, 5 pm).

Phuong phap J: Pha dong: 0,5% isopropylamin trong IPA; tbc do chay: 3mL/phut; cot:
Chiralcel OX-H (250 x 30 mm, 5 pm).

Phuong phap K: Pha dong: 0,5% isopropylamin trong metanol; tbc dd chay: SmL/phut;
cot: YMC Cellulose-SC (250 x 30 mm, 5 um).

Phuong phép L: Pha dong: metanol; tbc d6 chay: SmL/phut; cot: Chiralcel OX-H (250 x
30 mm, 5 pm).

HPLC diéu ché bét d6i xtmg:

Tén thiét bi: Agilent 1260 Infinity IT

Phuong phap A: Pha dong: A: 0,1% TFA trong n-hexan; B: etanol; tbc do chay:
15mL/phut; Cot: CHIRALPAK IA (250 x 19 mm, 5,0 pm).

Cdc chit viét tit

ACN axetonitril

DCM diclometan

DMAP  4-dimetylaminpyridin
DMF dimetylformamit

IPA isopropyl rugu

LCMS  sécky 16ng - phd khdi
HPLC sdc ky 1ong hiéu ning cao

PE ete dau mo
SFC sic ky 16ng siéu t6i han
TFA axit trifloaxetic

THF tetrahydrofuran
TLC phuong phap séc ky 16p méng
UPLC  sdc ky 1éng siéu hiéu ning
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Vi du thwc hién sang ché

Sang ché s& dugc mo ta bang céac vi du khong mang tinh gidi han sau day. Thét ca

céac tai liéu va tai liéu tham khao dugc két hgp bang cach vién dan.

Chét trung gian 1

Etyl 3-((3,3-dibutyl-2-(4-metoxybenzyl)-7-(metylthio)-1,1-dioxido-5-phenyl-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoat
/
O

Os /9
el
B @

DMAP (257mg, 2,11mmol) dugc bd sung vao vao hdn dich da khudy chira 3,3-
dibutyl-8-hydroxy-2-(4-metoxybenzyl)-7-(metylthio)-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin 1,1-dioxit (12g, 21,1mmol) trong etyl acrylat (80ml) & nhiét 4o phong.
Hon hgp phan tng dugc dun nong trong éng kin trong 72 giod & 100°C. Tién trinh cta
phan ung dugc theo doi bang phuong phap TLC, cho thdy su bién d6i khong hoan toan
(~40%) ciia chit phan tng ban d4u. Hdn hop phan mg dugc 1am bay hoi va sdy kho
trong chin khéng d tao ra hop chét danh dinh thd, hop chit nay dwgc ding cho budc

tiép theo ma khong can tinh ché thém. Hiéu suit: 15g (chit gdm thd, c6 mau nau).
LCMS: (phwong phap A) 669,3 (M'+H), thoi gian luu 3,66 phut, 36,45% (t6i da).
Chét trung gian 2

Axit 3-((3,3-dibutyl-2-(4-metoxybenzyl)-7-(metylthio)-1,1-dioxido-5-phenyl-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic
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Ché phéam 1:

Bb sung timg giot HCI (6N, 200ml) vao dung dich da khudy chua etyl 3-((3,3-
dibutyl-2-(4-metoxybenzyl)-7-(metylthio)-1,1-dioxido-5-phenyl-2,3 ,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)propanoat (chét trung gian 1; 40g, 59,79mmol) trong
1,4-dioxan (200ml) & nhiét do phong va hdn hop phan (mg duge dun néng trong 16 gid &
80°C. Sau khi phan tmg két thuc (nhw dugc kiém tra bing phuong phép LCMS), hon hop
phan tng dugc pha lodng bang nuc d4 lanh (500ml) va 16p nude duge chiét bang
EtOAc (2 x 200ml). Phan hitu co duge 1am khod bang Na,SO, khan va 1am bay hoi trong
chan khong. Tinh ché chét thé thu dugc bang phuong phap sic ky cot nhanh (dung moi
rira giadi: EtOAC/PE véi luong nam trong khoang tir 20-70%; silicagel: 230-400 mesh) dé
tao ra hop chét danh dinh. Hiéu sut: 39% (15g, chat gom c6 mau niu).

LCMS: (phuong phéap E) 641,3 (M'+H), thoi gian luu 2,93 phut, 75,38% (t6i da).

Ché pham 2:

Kali tert-butoxit (99mg, 0,88mmol) duoc bd sung vao hon dich da khuéy chira 3,3-
dibutyl-8-hydroxy-2-(4-metoxybenzyl)-7-(metylthio)-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin 1,1-dioxit (500mg, 0,88mmol) trong THF (Sml) ¢ 0°C va hdn hop
phan tng dugc khudy trong 10 phat & nhiét do phong. Sau do, p-propiolacton (76mg,
1,05mmol) dugc bd sung vao hdn hgp phéan tng ¢ 0°C va hén hop phan tng dugc khudy
trong 1 gio & nhiét d¢ phong. Sau khi phan tng két thac (nhu dugc kiém tra bang
phuong phap TLC), hdn hop phan g dugc axit hoa bang HCI 1,5N & 0°C va 16p nude
duge chiét bing EtOAc (2 x 10ml). Lép hitu co d4 héa hop dwoc lam khd bing Na,SO,
khan va lam bay hoi trong chan khong. Tinh ché san phdm tho thu dugc bang phuong
phép sic ky cot nhanh (dung mdi rira giai: 10-50% EtOAc/PE; silicagel: 230-400 mesh)
dé tao ra hop chét danh dinh. Hiéu suét: 53% (300mg, chét rin c6 mau tring).

LCMS: (Phuong phép D) 641.3 (M ++ H), thoi gian luu 3,48 phut, 96,63% (t6i da).

LCMS: (phuong phap D) 641,3 (M'+H), thoi gian luu 3,48 pht, 96,63% (tbi da).

Chét trung gian 3

Etyl 2-aminobutanoat hydroclorua

NH,.HCI
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Thionyl clorua (78ml, 1,07mol) dugc bd sung vao dung dich da khudy chira axit 2-
aminobutanoic (100g, 0,97mol) trong etanol (750ml) & 0°C. Sau do, hdn hop phan ung
dugc dun nong trong 16 gio & 80°C. Sau khi phan ng két thuc, hén hop phan ung duge
cd dic trong chan khong d8 tao ra hop chat danh dinh thd, hop chét nay duge dung duoc
dung cho budce tiép theo ma khong can tinh ché thém. Hiéu sut: 93% (152g, chit ran c6

mau tring).

I'H NMR (400 MHz, DMSO-dj): & 8,66 (bs, 3H), 4,25-4,16 (m, 2H), 3,98-3,85 (m,
1H), 1,84 (t, J= 7,2 Hz, 2H), 1,23 (t, J = 6,8 Hz, 3H), 0,92 (t, J= 7,6 Hz, 3H).

Chét trung gian 4
Etyl (E)-2-(benzylid eneamino) butanoat

@ﬁm

Trietyl amin (152ml, 1,09mol) duoc bd sung vao dung dich da khudy chira etyl 2-
aminobutanoat hydroclorua (chét trung gian 3; 152g, 0,91mol) trong DCM (900ml) &
0°C trong 30 phat. Magié sulfat (98g, 0,82mol) dugc bd sung timg phan vao hdn hop
phan tmg & 0°C. Sau do, benzaldehyt (84ml, 0,82mol) dugc bd sung vao hdn hgp phan
trng ¢ 0°C trong 20 phut va hdn hop phan tng dugc khudy trong 16 gio & nhiét do
phong. Sau khi phén Ung két thuc (nhu dugc kiém tra bang phuong phap TLC), hdn hop
phan tmg dugc loc qua xelit va dich loc duge c6 dic trong chan khong. Hoa tan san
pham thd thu dugc trong ete diu mé (1000ml) va loc l4n nita qua xelit. Sau d6, dich loc
duoc ¢6 dac trong chan khong d8 tao ra hop chat danh dinh. Chét thd nay duge dung cho
buée tiép theo ma khong can tinh ché thém. Hiéu suit: 90% (180g, chit 16ng c6 mau niu

nhat).

'H NMR (400 MHz, DMSO-dy): 8 8,40 (s, 1H), 7,79-7,76 (m, 2H), 7,49-7,47 (m,
3H), 4,16-4,10 (m, 2H), 3,98-3,95 (m, 1H), 1,92-1,89 (m, 1H), 1,79-1,74 (m, 1H), 1,19
(t,.J=7,2 Hz, 3H), 0,85 (t, J= 7,2 Hz, 3H).
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Chét trung gian 5
Etyl (E)-2-(benzylideneamino)-2-etylhexanoat

0]
_N O/\

Etyl (E)-2-(benzylideneamino)butanoat (cht trung gian 4; 180g, 0,82mol) trong
DMF (800ml) dugc bd sung tir tr vao dung dich da khudy chira NaH (60%; 32,8g,
0,82mol) trong DMF (100ml) & 0°C trong 30 phut. Sau do, hdn hop phan tng duge
khudy trong 1,5 gi& & nhiét d0 phong. n-Butyl iodua (93ml, 0,82mol) dugc bd sung vao
hdn hop phan ung & 0°C va hdn hop nay duge khudy trong 1 gio & nhiét o phong. Sau
khi phan tng két thic (nhu dugc kiém tra bang phwong phap TLC), hdn hop phan g
duoc 1am ngudi bang 2-propanol (100ml) & 0°C va sau d6 dugc hoa tan bang nuéc
(1000ml). Lép nude duge chiét bang ete ddu mé (1000ml). Lép hitu co dugc rira bang
nude mudi (200ml) va dugc 1am khod bang Na,SO, khan. Phén hitu co duge c¢d dic trong
chan khong va ding chit tho thu dugc cho budc tiép theo ma khong cAn tinh ché thém.
Hiéu suét: 88% (200g, chat 1éng c6 mau vang).

'H NMR (400 MHz, DMSO-dy): 8,34 (s, 1H), 7,80 - 7,77 (m, 2H), 7,47-7,44 (m,
3H), 4,16 (q, J = 7,0 Hz, 2H), 2,51-1,79 (m, 4H), 1,31-1,18 (m, 7H), 0,88 - 0,84 (m, 6H).

Chét trung gian 6
Etyl 2-amino-2-etylhexanoat

HoN
2 O/\

HCI loang (1000ml, 1,5 N) duoc bd sung vao dung dich da khudy chira etyl (E)-2-
(benzylideneamino)-2-etylhexanoat (chét trung gian 5;200g, 0,73mol) trong ete diu mé
(500ml) & 0°C va hdn hop phan tng dugc khudy r»nanhk tfoﬁg 16 gio 0 nhiét dé phong.
Sau khi phan tmg két thic (nhu dugc kiém tra bang phuong phap TLC), 16p hitu co dugc
tach ra va 16p nudc dugc rua bang EtOAc (2 x 100ml). Sau do, 16p nuéc dugc bazo hoa
(dd pH ~8,5) bang cach str dung natri bicarbonat ran (200 g) va duoc chiét bang EtOAc
(2 x 200ml). Lép hitu co dugce rira bang nudce (2 x 15ml). Lam kho phan hitu co hoa hop
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bang Na,SO, khan va c6 dic trong chan khong dé tao ra hop chit danh dinh. Chét tho
nay duogc dung cho budc tiép theo ma khong can tinh ché thém. Hiéu suét: 80% (110g,

chét 1éng c6 mau vang nhat).

'H NMR (400 MHz, DMSO-dy): 3 4,08 (q, J = 7,1 Hz, 2H), 1,68 - 1,00 (m, 13H),
0,85 (t, J= 7,2 Hz, 3H), 0,77 (t, J= 7,4 Hz, 3H).

Chét trung gian 7
2-amino-2-etyl-N-phenylhexanamit

O @
H,N
2 N

H

B6 sung timg giot n-BuLi (2,6M trong hexan; 205ml, 534mmol) vao dung dich da
khudy chira anilin (48,3ml, 534mmol) trong THF (250ml) & -78°C trong 30 phut va hon
hop phan tng duoc khudy trong 45 phut & nhiét do nim trong khoang tir -25°C dén -
30°C. Sau do, etyl 2-amino-2-etylhexanoat (chét trung gian 6; 50g, 267mmol) trong THF
(250ml) dugc bd sung vao hdn hop phéan tng ¢ -78°C va hdn hop phan tng dugc khudy
trong 2 gi¢ ¢ -78°C. Sau khi phén g két thic (nhu dugc kiém tra bang phuong phap
TLC), hdn hgp phan tng dugc lam ngudi bing nude (500ml) & -78°C. Hon hop phan
tmg duoc chiét bing EtOAc (2 x 250ml) va 16p hitu co duge rira bang nude (2 x 15ml).
Phan hitu co duge 1am kho béng Na,SO, khan va c6 dic trong chén khong dé tao ra hop
chit danh dinh duéi dang tho. Hoa tan san pham tho nay trong ete dau mé (1000ml).
Phén hitu co duge rira bang 30% metanol trong nudc (2 x 250ml) va duge 1am kho bang
Na,SO4 khan. Phan hitu co dugc co dic trong chan khong va dung chét tho thu dugce cho

budc tiép theo ma khong can tinh ché thém. Hiéu suit: 66g (chat 1ong thd c6 mau nau).

'H NMR (400 MHz, DMSO-dy): 8 7,64 (d, J = 8,4 Hz, 2H), 7,30 (t, J = 7,4 Hz,
2H), 7,05 (t, J = 7,4 Hz, 1H), 6,55 (d, J = 8,5 Hz, 1H), 1,76-1,07 (m, 10H), 0,86-0,77 (m,
6H).
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Chét trung gian 8
2-etyl-N1-phenylhexan-1,2-diamin

H
2N N/Cj
H

Boran dimetylsulfit (2M trong THF, 253ml, 0,51mol) duoc bd sung vao dung dich
da khudy chtra 2-amino-2-etyl-N-phenylhexanamit (cht trung gian 7; 66g, 0,28mol)
trong THF (600ml) & 0°C va hén hgp phan tng duoc dun néng trong 16 giv & 70°C. Sau
khi phan Umg két thuc (nhu dugc kiém tra bing phuong phap TLC), hdn hop phan tng
duoc 1am ngudi bang metanol (300ml) & 0°C. Sau do, hdn hop phéan tmg duge dun néng
trong 2 gior & 70°C. Hon hop phén tmg duoc cb dédc trong chan khong va hoa tan can thu
dugc trong EtOAc (1000ml). Lép hitu co dugc rira bang nuéc (2 x 150ml), dugc lam khd
bang Na,SO, khan va c6 dic trong chan khong. Tinh ché san phim thé thu dugc bang
phuong phép sic ky cot Isolera (dung moi rira giai: 40% EtOAc trong hexan; silicagel:
230-400 mesh) d& tao ra hop chét danh dinh. Hiéu sut: 82% (50g, chat 1éng c6 mau

nau).

'H NMR (400 MHz, DMSO-dy): 8 7,04 (t, J = 7,2 Hz, 2H), 6,61 (d, J = 8,4 Hz,
2H), 6,49 (t, J = 7,2 Hz, 1H), 5,15 (t, J = 4,8 Hz, 1H), 2,79 (d, J= 5,6 Hz, 2H), 1,39 -
1,17 (m, 10H), 0,88-0,79 (m, 6H). |

Chét trung gian 9
1,2-Bis(2,4-dibromo-5-metoxyphenyl)disulfan
0 S—S ONg
Brjc[ Br Brj@: Br
B6 sung tung giot brom (73ml, 1,4mol) vao dung dich da khudy chira 3-
metoxybenzenthiol (100g, 0,7mol) trong metanol (1000ml) & 0°C va hdn hop phéan tng
dirge khudy trong 24 gid & nhiét dé phong. Hon hop phan tng dugc 1am bay hoi trong
chan khoéng va pha loing chét tho thu duge bang EtOAc (2000ml) va rira chét tho nay
bang nudc (2 x 500ml). Lép hitu co duge lam kho bang Na,SO,4 khan va cd dic trong

chan khong. Hoa tan san pham thd thu duge trong axit axetic bang (600ml), bb sung timg
giot brom (20ml) & nhiét do phong va hdn hop phéan tmg duoc khudy trong 2 gi® & nhiét
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do phong. Loc chét rén thu duoc, nghién nhé chét ran nay bang DCM va sdy trong chan
khong dé tao ra hop chét danh dinh tinh khiét. Higu suat: 37% (78g, chat rén c6 mau
tring).

'H NMR (400 MHz, DMSO-dy): 8 7,69 (s, 2H), 7,17 (s, 2H), 3,84 (s, 6H).

Chét trung gian 10

2,4-dibromo-5-metoxybenzensulfonyl clorua

o S

Sulfuryl clorua (13,6ml, 168,35mmol) duoc bd sung tung giot vao hdn dich da
khudy chira 1,2-bis(2,4-dibromo-5-metoxyphenyl)disulfan (chat trung gian 9; 20,0g,
33,67mmol) va kali nitrat (17,02g, 168,35mmol) trong axetonitril (200ml) ¢ 0°C. Hdn
hop phan Umg dugc khudy trong 24 gi® & nhiét 4o phong. Sau khi phan tmg két thuc (nhu
duoc kidm tra bang phuong phap TLC), hon hop phan tng dugc rét vao da da duoc dap
nhé va loc bé chét rin thu duge. Rira chit rin nay bing nudc va sy trong chan khong dé

tao ra hop chét danh dinh tinh khiét. Hiéu suét: 91% (22,5¢, chét rdn c6 mau tréng).

'H NMR (400 MHz, DMSO-dy): 5 8,05 (s, 1H), 7,66 (s, 1H), 4,01 (s, 3H).

Chét trung gian 11
2 4-dibromo-5-metoxy-N-(3-((phenylamino)metyl)heptan-3-yl)benzen-sulfonamit

N

Br Br

NH

2,4-dibromo-5-metoxybenzensulfonyl clorua (chat trung gian 10; 10,5g,
28,91mmol) va trietylamin (9,3ml, 67,02mmol) duoc bd sung vao dung dich da khudy
- chira 2-etyl-N1-phenythexan-1,2-diamin (chét trung gian 8; 4,92, 22.34mmol) trong THF
(10ml) & 0°C va hén hop phéan ung dugc khudy trong 16 gid & nhiét do phong. Sau khi
phan tng két thic (nhu dugc kidm tra bang phuong phap TLC), hdn hop phén tng dugc
pha logng bang EtOAc (50ml). Lép hitu co duoc rira bing nudce (2 x 15ml) va dugce 1am
khé bing Na,SO, khan. Phén hitu co dugc cd dic trong chan khéng va tinh ché san phim
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tho thu duoc bang phwong phap sic ky cot Isolera (dung moi rira giai: 10% EtOAc/PE;
silicagel: 230-400 mesh) dé tao ra hop chét danh dinh. Hiéu sudt: 59% (7,2g, chat ran c6

mau tring).

'H NMR (400 MHz, DMSO-dy): § 8,01 (s, 1H), 7,60 (s, 1H), 7,50 (s, 1H), 7,03 (t, J
= 8,1 Hz, 2H), 6,54 - 6,46 (m, 3H), 4,80 (t, J = 5,1 Hz, 1H), 3,86 (s, 3H), 3,07-2,96 (m,
2H), 1,66-1,41 (m, 4H), 1,15-0,95 (m, 4H), 0,78-0,69 (m, 6H).

Chét trung gian 12
7-bromo-3-butyl-3-etyl-8-metoxy-5-phenyl-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepin 1,1-dioxit

Kali carbonat (3,62g, 26,2mmol) va bot dE‘)ng (834mg, 13,1mmol) dugc bd sung
vao dung dich da khudy chia 2,4-dibromo-5-metoxy-N-(3-((phenylamino)metyl)heptan-
3-yl)benzensulfonamit (chét trung gian 11; 7,2g, 13,1mmol) trong DMF (50ml) va hon
hop phan tng duge dun nong trong 24 gio & 150°C. Sau khi phan tng két thuc (nhu
duoc kiém tra bing phuong phap TLC), hdn hop phan tmg duogc loc qua xelit va dugce
rira bang EtOAc (25ml). Phan dich loc dugc cd dic trong chan khong va tinh ché san
phim tho thu duge bang phuong phip sic ky cot Isolera (dung moi rira giai: 20%
EtOAc/PE; silicagel: 230-400 mesh) dé tao ra hop chét danh dinh. Hiéu suét: 83% (5,1g,

chat ran c6 mau trang).

"H NMR (400 MHz, DMSO-dy): § 7,43-7,30 (m, 4H), 7,15-7,13 (m, 2H), 7,03-7,01
(m, 2H), 4,00-3,60 (m, 5H), 1,62-1,34 (m, 4H), 1,08-0,95 (m, 4H), 0,74-0,71 (m, 6H).
LCMS: (phuong phép A) 467,0 (M"), thoi gian luu 3,06 phut, 95,31% (t6i da).
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Chét trung gian 13
7-bromo-3-butyl-3-etyl-8-metoxy-2-(4-metoxybenzyl)-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin 1,1-dioxit

/
0

08
Br N

Cs,CO; (27,8g, 85,5mmol) va p-metoxybenzyl bromua (7,98ml, 39,5mmol) dugc
bd sung vio dung dich da khudy chtta 7-bromo-3-butyl-3-etyl-8-metoxy-5-phenyl-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin 1,1-dioxit (chét trung gian 12; 20,0g,
42, 7mmol) trong N-metyl-2-pyrolidon (100ml) & 0°C va hdn hop phan tng dugc khudy
trong 1 gio & nhiét d0 phong. Sau khi phan tng két thic (nhu dwoc kiém tra bing
phuong phap TLC), hdn hop phéan tmg dugc pha lodng bang EtOAc (200ml) va 16p hiru
co duge rira bang nuée (2 x 50ml). Phin hitu co dugc lam kho bang Na,SO, khan va ¢o
dic trong chan khong. Tinh ché san pham tho thu dugc bang phuong phap sic ky cot
Isolera (dung mdi rira gidi: 10% EtOAc/PE; silicagel: 230-400 mesh) dé tao ra hop chét
danh dinh. Hiéu suét: 64% (16g, chét rén c6 mau tring).

LCMS: (phuong phép A) 587,2 (M), thoi gian luu 3,51 phit, 92,94% (tbi da).

Chét trung gian 14
3-butyl-3-etyl-8-hydroxy-2-(4-metoxybenzyl)-7-(metylthio)-5-phenyl-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin 1,1-dioxit
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Natri thiometoxit (9,5g, 136,1mmol) duoc bd sung vao dung dich da khudy chia 7-
bromo-3-butyl-3-etyl-8-metoxy-2-(4-metoxybenzyl)-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin 1,1-dioxit (chét trung gian 13; 16,0g, 27,2mmol) trong DMF (120ml)
va hdn hop phan tmg dugc dun néng trong 16 gid & 60°C. Sau khi phan ng két thuc
(nhu duogc kiém tra bang phuong phap LCMS), hdn hop phan g dugc pha lodng bang
EtOAc (200ml) va 16p hitu co dugc rira bang nudc (2 x 50ml). Phén hiru co duge lam
khé bing Na,SO,4 khan, sau d6 c6 dic trong chan khong va tinh ché san pham thd thu
dugc bang phuong phap sic ky cot Isolera (dung mdi rira giai: 10% EtOAc/PE; silicagel:
230-400 mesh) dé tao ra hop chat danh dinh. Hiéu sudt: 65% (9,2g, chat rin c6 mau
trang).

'H NMR (400 MHz, DMSO-dj): 8 10,37 (bs, 1H), 7,31-7,22 (m, 5H), 7,01-6,65 (m,
6H), 4,32-4,13 (m, 2H), 4,10-3,90 (m, 2H), 3,74 (s, 3H), 2,15 (s, 3H), 1,62-1,34 (m, 4H),
1,08-0,98 (m, 4H), 0,74-0,65 (m, 6H). LCMS: (phuong phap E) 541,2 (M'+H), thoi gian
luu 2,86 phut, 93,67% (t6i da).

Chét trung gian 15
Axit  3-((3-butyl-3-etyl-2-(4-metoxybenzyl)-7-(metylthio)-1,1-dioxido-5-phenyl-
2.3.4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic

/
O

0.9

\\SIN

HOW/VO -
St ed

| @

Kali tert-butoxit (208mg, 1,85mmol) duoc bd sung vao dung dich da khudy chta 3-
butyl-3-etyl-8-hydroxy-2-(4-metoxybenzyl)-7-(metylthio)-5 -phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin 1,1-dioxit (chét trung gian 14; 1g, 1,85mmol) trong THF (3ml) &
0°C va hon hop phan ung duge khudy trong 15 phut. Sau do, bd sung timg giot dung
dich B-propiolacton (148mg, 2,03mmol) trong THF (2ml) va hén hop phan tmg dugc
khudy trong 3 gid & nhiét 4 phong. Sau khi phan tng két thic (nhu duge kiém tra bing
phwong phap TLC), hdén hop phan tng duge lam ngudi bang HCI loang (1,5N, 5ml) va
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sau d6 duoc hoa tan bang nuéc (5ml). Lép nude duge chiét bang EtOAc (2 x 20ml) va
16p hitu co dd hoa hop dugc rira bang nuée (20ml) va nudce mudi (20ml) va dugc lam
kho br?lng Na,SO, khan. Phén hitu co dugc loc, co dic trong chin khong va tinh ché chét
thd thu dugc bang phwong phép sic ky cot Isolera (dung mdi rira giai: 35% EtOAc/PE;
silicagel: 230-400 mesh) dé tao ra hop chét danh dinh. Hiéu sudt: 48% (550mg, chét ran

c6 mau trang).

LCMS: (phuong phép A) 613,3 (M'+H), thoi gian luu 3,04 phut, 91,99% (t6i da).

Chét trung gian 16
Metyl 3-((3,3-dibutyl-2-(4-metoxybenzyl)-7-(metylthio)-1,1-dioxido-5-phenyl-
2,3.4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoat

Cs,CO; (0,57g, 1,76mmol) va metyl-2,3-epoxypropanoat (0,18g, 1,76mmol) dugc
bd sung vao dung dich da khudy chua 3,3-dibutyl-8-hydroxy-2-(4-metoxybenzyl)-7-
(metylthio)-S-phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin 1,1-dioxit (500mg,
0,87mmol) trong DMF (10ml) va hén hgp phén tng duoc dun néng trong 12 giv & 50°C.
Sau khi phan tmg két thic (nhu dugce kiém tra bang phuong phiap TLC), hdn hop phan
ung dugc lam ngudi bang nudc (10ml) va 16p nude duge chiét bang EtOAc (2 x 15ml).
L6p hitu co da hoa hop duge rira bing nudc (15ml) va nude mubi (15ml) va duge lam
kho béng Na,SO, khan. Phén hitu co dugc loc va cd dic trong chan khong. Tinh ché chét
thd thu duge bang phuong phap sdc ky cot Isolera (dung moi rira giai: 20% EtOAc/PE;
silicagel: 230-400 mesh) dé tao ra hop chit danh dinh. Hiéu suét: 33% (200mg, chat gdm
khong mau).

LCMS: (phuong phap A)671,2 (M'+H), thoi gian luu 3,32 phut, 44,28% (t6i da).
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Chét trung gian 17
Axit 3-((3,3-dibutyl-2-(4-metoxybenzyl)-7-(metylthio)-1,1-dioxido-5-phenyl-
2,3.4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoic

N

EAPee'=E
O s N

HCI lodng (6N, 3ml) duoc bd sung vao dung dich metyl 3-((3,3-dibutyl-2-(4-
metoxybenzyl)-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoat (cht trung gian 16; 200mg,
0,31mmol) trong 1,4-dioxan (3ml) va hdn hgp phan tmg dwoc dun néng trong 16 giv &
80°C. Sau khi phan tng két thuc (nhu dugc kiém tra bing phuong phap TLC), hdn hop
phan tmg dugc pha lodng bang nude rat lanh (5ml) va 16p nude duge chiét bang EtOAc
(2 x 10ml). Lép hitu co d3 hoa hop duoc rira bang nude (10ml) va nudce mudi (10ml) va
duoc lam kho béng Na,SO, khan. Phan hitu co dugc loc va cd dic trong chan khong.
Dung chit thd thu dugc cho bude tiép theo ma khong can tinh ché thém. Hiéu suét: 200

mg (chit gdm tho, khong mau).

LCMS: (phuong phép A) 657,2 (M'+H), thoi gian luu 3,0 phit, 36,70% (tbi da).

Chét trung gian 18
Metyl 3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3 ,4,5-tetrahydro-1,2,5-
benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoat

o.?

OH
© Ll% N- -

Cs,CO;5 (0,92g, 0,003mmol) va metyl-2,3-epoxypropanoat (1,28g, 0,0126mmol
duoc bd sung vao dung dich da khudy chira 3,3-dibutyl-8-hydroxy-7-(metylthio)-5-
phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin 1,1-dioxit (0,63g, 0,002mmol) trong
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DMF (9ml); bé sung timg phan v6i 3 lugng béng nhau trong 72 gi®) va hén hgp phan
tng dugc khudy trong 72 gio & nhiét do phong. Sau khi phan tng két thuc (nhu duoc
kidm tra bing phuong phap TLC), hdn hop phan tng dugc lam ngudi bang HCI lodng
(1,5N, 20ml) va 16p nude duge chiét bang EtOAc (2 x 50ml). Lop hitu co di héa hop
dugc rira bang nuéce (20ml) va nudce mudi (20ml) va duoc 1am khod bing Na,SO, khan.
Phéan hitu co dugc loc va co dic trong chan khong. Tinh ché chét tho thu duoc bing
phuong phép sic ky cot Isolera (dung mdi rira gidi: 25% EtOAc/PE; silicagel: 230-400
mesh) dé tao ra hop chét danh dinh. Hiéu suét: 28% (220mg, chit rin c6 mau trang).

LCMS: (phuong phap E) 550,8 (M'+H), thoi gian luu 3,22 phut, 92,74% (tbi da).
HPLC: (phuong phap B) thoi gian luu 6,15 phut, 94,48% (tbi da).

Chét trung gian 19

Metyl  (S)-3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoat va metyl (R)-3-((3,3-dibutyl-7-
(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)-
2-hydroxypropanoat

OH N OH N
O e e
~ ~

] @ o @

Hai chit ddng phan dbi anh ctia metyl 3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-
phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoat triét
quang (chat trung gian 18; 216mg, 0,39mmol) dugc tich bang phuong phap SFC bét dbi
xtng (phuong phap A). Chét nay duogc cd dic trong chan khong & 40°C. Phan giai hép
thir nhét twong tmg véi chét déng phan dbi anh 1 va phan giai hép thr hai trong Gng véi
chét ddng phan dbi anh 2. CAu hinh tuyét déi cta hai chét dong phan doi anh nay la chua
biét.

Sau d6, mdi phan trong s6 hai phan nay dugc xt 1y riéng biét dé tinh ché thém. Axit
héa cin thu duogc bang HCI loang (1,5N, pH~4) va 16p nudc dugc chiét bang EtOAc (3
X 5ml). Lop hitu co dd hoa hop dugce rira bang nude (10ml) va nude mudi (10ml) va
duogc lam kho béng Na,SO, khan. Phan hitu co dugc loc va cd dic trong chin khong &

40°C d& tao ra cht ddng phan dbi anh tinh khiét ctia hop chat danh dinh.
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Chat ddng phan di anh 1: Hiéu sudt: 46% (100mg, chat gdbm khong mau). LCMS:
(phuong phap E) 551,2 (M'+H), thoi gian luu 2,77 phit, 98,09% (t6i da). Phuong phap
SFC bét dbi xtmg: (phuong phép A) thoi gian luu 3,58 phit, 99,10% (tdi da)

Chét ddng phan dbi anh 2: Hiéu suét: 41% (90mg, chat gom khong mau). LCMS:
(phuong phap E) 551,1 (M'+H), thoi gian luu 2,77 phat, 91,29% (t6i da). Phuong phap
SFC bét déi xtmg: (phuong phap A) thoi gian luu 4,59 phut, 99,24% (t6i da)

Chét trung gian 20
Axit 3-((3,3-dibutyl-2-(4-metoxybenzyl)-7-(metylthio)-1,1-dioxido-5-phenyl-
2,3.4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)butanoic

/
0

N
REPeW S
0] ? N

Kali tert-butoxit (65mg, 0,58mmol) va B-butyrolacton (68mg, 0,79mmol) dugc b
sung vao dung dich da khudy chua 3,3-dibutyl-8-hydroxy-2-(4-metoxybenzyl)-7-
(metylthio)-S-phenyl-2,3,4,5-tetrahydr0-1,2,5-benzothiadiazepin 1,1-dioxit (300mg,
0,52mmol) trong THF (10ml) va hdn hop phéan tmg duoc dun nong trong 16 gio & 60°C.
Sau khi phan tng két thic (nhu duge kiém tra bang phwong phap TLC), hdn hop phén
ung dugce lam ngudi bang HCI lodng (1,5N, 5ml) va 16p nudc duoc chiét bing EtOAc (2
x 10ml). Lép hitu co da hoa hop duoc rira bang nudc (10ml) va nude mudi (10ml) va
dugc lam kho bé“lng Na,SO, khan. Phén hitu co dugc loc va cd dic trong chan khong.
Tinh ché chét tho thu duoc bang phuong phap sdc ky cot Isolera (dung mdi rira giai: 40%
EtOAC/PE; silicagel: 230-400 mesh) dé tao ra hop chdt danh dinh. Hiéu suét: 72%

(250mg, chit gom khong mau).

LCMS: (phuong phép E)655,3 (M +H), thoi gian luu 3,03 phut, 89,11% (t6i da).
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Chét trung gian 21

Etyl 2-aminohexanoat hydroclorua

O
o
NH,.HCI

Thionyl clorua (60,8ml, 0,84mol) dugc bd sung vao dung dich da khuéy chira DL-
Norloxin (100g, 0,76mol) trong etanol (11) & 0°C va hdn hop phan tng duge dun néng
trong 16 gio & 80°C. Sau khi phan tng két thiic, hdn hop phan ung dugc cb dic trong
chan khong dé tao ra hop chit danh dinh thd, hop chit nay dugc ding cho budc tiép theo
ma khong can tinh ché thém. Hiéu sudt: 97% (145g, chét ran, nhét, c6 mau nau).

'H NMR (400 MHz, CDCly): & 8,80 (s, 3H), 4,33-4,23 (m, 2H), 4,09-4,07 (m, 1H),
2,09-2,04 (m, 2H), 1,61-1,56 (m, 1H), 1,48-1,33 (m, 6H), 1,03-0,88 (m, 3H).

Chét trung gian 22
Etyl (E)-2-(benzylideneamino)hexanoat

0
/N O/\

Trietylamin (124ml, 1,2mol) dugc bd sung vao dung dich da khudy chua etyl 2-
aminohexanoat hydroclorua (chét trung gian 21; 145g, 0,74mol) trong DCM (1,51) ¢ 0°C
trong 30 phut. Sau d6, magié sulfat (89,2g, 0,74mol) dugc bd sung timg phin vao hdn
hop phan tmg & 0°C. Sau d6, benzaldehyt (75,6ml, 0,74mol) dugc bd sung vao hon hgp
phan tng & 0°C trong 20 phut va sau do hdn hop phan tng duoc khudy trong 16 gio &
nhiét d6 phong. Sau khi phan Gng két thic (nhu duge kiém tra bing phuong phap TLC),
hdn hop phan tmg dugc loc qua xelit va dich loc duge c6 ddc trong chan khong. Hoa tan
san phém tho6 thu dugc trong ete dau mo (1000ml), dugc loc 1an nita qua xelit va dich loc
dwoc cb dic trong chan khong dé tao ra hop chét danh dinh. Chét tho nay duogc dung cho
- budce tiép theo ma khong obn finh ché thém. Hidu sudt: 98% (180g, chit léng c6 man
nau).

'H NMR (400 MHz, CDCl;): & 8,30 (s, 1H), 7,82-7,80 (m, 2H), 7,47-7,42 (m, 3H),
4,26-4,20 (m, 2H), 3,99-3,95 (m, 1H), 2,06-2,00 (m, 1H), 1,96-1,89 (m, 1H), 1,40-1,24
(m, 7H), 0,95-0,91 (m, 3H).
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Chét trung gian 23
Etyl (E)-2-(benzylideneamino)-2-butylhexanoat

0O

Dung dich etyl (E)-2-(benzylideneamino) hexanoat (chdt trung gian 22; 180g,
0,73mol) trong DMF (250ml) duoc bd sung tir tir vao dung dich da khudy chira NaH
(60%, 29,1g, 0,73mol) trong DMF (250ml) & 0°C trong 30 phut. Hon hop phéan tng duge
khudy 1,5 gi® & nhiét d6 phong. Sau d6, dung dich n-butyl iodua (82,7ml, 0,73mol) trong
DMF (250ml) dugc bd sung & 0°C va hén hgp phan tmg dugce khudy trong 1 gi® & nhiét
d6 phong. Sau khi phan ung két thic (nhu duge kiém tra bang phuwong phép TLC), hdn
hgp phan Umg dugc pha lodng bang nude (1000ml) va 16p nude dugce chiét bing ete dau
mé (1000ml). Lép hitu co duoc rua bang nudc mudi (200ml) va dugc 1lam kho bing
Na,SO, khan. Phéan hitu co dugce ¢b dic trong chan khong va dung chét thd thu dugc cho
bude tiép theo ma khong can tinh ché thém. Hiéu suit: 95% (210g, chit 1éng c6 mau

nau).

Chét trung gian 24
Etyl 2-amino-2-butylhexanoat

HoN
2 o

HCI loang (1000ml, 1,5 N) duoc bd sung vao dung dich da khudy chua etyl (E)-2-
(benzylideneamino)-2-butylhexanoat (chét trung gian 23; 210g, 0,76mol) trong ete dau
md (1000ml) & 0°C va hén hgp phén tmg dugc khudy manh trong 16 gid & nhiét do
phong. Sau khi phan ing két thiic (nhu dwoc kiém tra bing phwong phap TLC), 16p hitu
¢ dioc tach Ta va duot rirabang EtOAc (2 x 100mi). Sau do, i6p niudc dugc bazo hoa
(46 pH ~10) bang cach sir dung dung dich natri hydroxit va duoc chiét bang DCM (2 x
1000ml). Phin hitu co héa hop duge rira bing nude (2 x 1000ml), nuée mubdi (1000ml)

va dugc 1am khé bang Na,SO, khan. Phén hitu co duge co dic trong chan khong dé tao
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ra hop chét danh dinh, hop chét nay dugc dung cho budc tiép theo ma khong can tinh
ché thém. Hiéu sut: 52% (85g, chét 1ong c6 mau nau).

"H NMR (400 MHz, DMSO-dy): § 4,11-4,04 (m, 2H), 1,78-1,61 (m, 4H), 1,60-1,51
(m, 3H), 1,50-1,22 (m, 7H), 1,20-0,99 (m, 3H), 0,95-0,75 (m, 6H).

Chét trung gian 25
2-amino-2-butyl-N-phenylhexanamit

0
H,N

N
H

B4 sung timg giot #n-BuLi (2,6M trong hexan, 250,7ml, 627mmol) vao dung dich da
khudy chira anilin (19,1ml, 209mmol) trong THF (250ml) & -78°C trong 30 phut va hdn
hop phan tng duoc khudy trong 45 phut & nhiét do nim trong khoang tr -25°C dén -
30°C. Sau d6, dung dich etyl 2-amino-2-butylhexanoat (chit trung gian 24; 45g,
209mmol) trong THF (200ml) duoc bd sung vao hdn hop phan tng & -78°C va hdn hop
phan Umg dugc khudy trong 2 gio & nhiét 4o d6. Sau khi phan tng két thuc (nhu duge
kidm tra bang phuong phap TLC), hdn hop phén Ung lam ngudi bing isopropanol
(100ml) -78°C va sau d6 nudc rat lanh (500ml) va hdn hop phan Gng dugc khudy trong 1
gitr & nhiét do phong. Phin nudc duge chiét bang EtOAc (2 x 250ml) va 16p hitu co da
hoéa hgp dugc rua béng nudce (2 x 50ml). Phén hitu co duge lam kho béng Na,SO, khan
va ¢6 dic trong chan khong dé tao ra hop chit danh dinh duéi dang thd. Hoa tan chét tho
thu duoc dugc trong ete ddu mo (1000ml), ria bing metanol 30% trong nudc (2 x
250ml) va lam kho b.’?lng Na,SO, khan. Phan hitu co dugc cd dic trong chin khong va
ding chét thd thu dugc cho budce tiép theo ma khong cAn tinh ché thém. Hiéu suét: 60g
(chét 16ng thd c6 mau nau).

LCMS: (phuong phap A) 263,3 (M), thoi gian luu 1,29 phut, 95,84% (t6i da).

ChAt trang gian 26

2-butyl-N1-phenylhexan-1,2-diamin

H
ZN;iN
H

-109-

g



41627

Phtc boran dimetyl sulfua (2M trong THF, 476ml, 0,95mol) dugc bd sung vao
dung dich da khudy chira 2-amino-2-butyl-N-phenylhexanamit (chét trung gian 25; 100g,
0,38mol) trong THF (11) & 0°C va hdn hop phéan tmg dugc dun noéng trong 16 gio &
70°C. Sau khi phan tng két thic (nhu dugc kiém tra bing phuong phap TLC), hon hop
phan tmg dugc 1am ngudi bing metanol (300ml) & 0°C va hdn hop phan tmg dugc dun
néng trong 2 gid & 70°C. Sau d6, hdn hop phan tmg duge co dic trong chin khong. Hoa
tan cin thu dugc trong EtOAc (1000ml) va 16p hitu co dugc rira bing nudce (2 x 300ml)
va dugc 1am kho bang Na,SO, khan. Phéan hitu co duge ¢d dic trong chin khong va tinh
ché chét thd thu dugc bang phwong phap sic ky cot Isolera (dung mdi rira giai: 0-25%
EtOAc trong hexan; silicagel: 230-400 mesh) dé tao ra hop chit danh dinh. Hiéu suét:
39% (37g, chét 16ng c6 mau nau).

Chét trung gian 27

Axit 2,4-diclo-5-metoxybenzensulfonic

2,4-dicloanisol (20g, 113mmol) duogc bd sung timg phan vao dung dich da khudy
chira axit closulfonic (60ml) & 0°C va hon hgp phan tng dugc khudy trong 3 gity & nhiét
d6 nim trong khoang tir 0 dén 10°C. Sau khi phan tmg két thic (nhu dugc kiém tra bing
phuong phap TLC), hdn hop phan tng duge rét 1én dé da duge dép nho, khudy manh va
loc chét rén thu dugc. Chét rin nay dugc rua vai 1an béng nudce rat lanh (50ml), ete dau
mé (50ml) va sau do sdy trong chan khong d8 tao ra hop chat danh dinh. Hiéu suit: 70%
(19g, chit ran c6 mau tring nhat).

LCMS: (phuong phap A)255,0 (M'-H), thoi gian luu 2,66 phut, 96,06% (ti da).

Chét trung gian 28
2.4-diclo-5-metoxy-N-(5-((phenylamino)metyl)nonan-5-yl)benzensul fonamit
_0 S~NH
CIDECI gd

NH
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Dung dich axit 2,4-diclo-5-metoxybenzensulfonic (chét trung gian 27; 10g,
41,5mmol) trong SOCI, (20ml) dugc dun nong trong 12 gid & 70°C. Sau khi cac chét ban
dau phan tmg hét, hdn hop phan l’i’ng dugc cd dic trong chan khong va hoa tan cin thu
duoc trong THF (50ml). Va sau do 2-butyl-N1-pheny1—hexan—1,2-diamin(ch§t trung gian
26; 12,4g, 49,9mmol) duoc bd sung vao dung dich trietylamin (17ml, 124,7mmol) trong
THF (100ml) & 0°C va hdn hop phan tmg duoc khudy trong 4 gi® & nhiét o phong. Sau
khi phan tmng két thic (nhw dugc kiém tra bang phuong phap TLC), hon hop phan tng
dugce 1am ngudi bang nude rat lanh (30ml) va 16p nudc duge chiét bang EtOAc (2 x
100ml). L6p hitu co da hoa hop duoc rira bing nudc (100ml) va nude mudi (100ml) va
dugc 1am kho bang Na,SO, khan. Phan hitu co dugc loc va cd dic trong chin khéng.
Tinh ché chét tho thu dugc bang phuong phép sdc ky cot Isolera (dung mdi rira giai: 25-
35% EtOAC/PE; silicagel: 230-400 mesh) dé tao ra hop chit danh dinh. Hiéu sudt: 40%
(8g, chét ran c6 mau trang nhat).

LCMS: (phuong phép E)487,1 (M*+H), thoi gian luu 2,93 phut, 43,66% (t6i da).

Chét trung gian 29
3,3-dibutyl-7-clo-8-metoxy-5-phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin
1,1-dioxit

K,CO; khan (2,26g, 16,42mmol) va bot déng (0,52g, 8,21mmol) dugc bd sung vao
dung dich da khudy chta 2,4-diclo-5-metoxy-N-(5-((phenylamino)metyl)nonan-5-
yl)benzensulfonamit (chét trung gian 28; 4g, 8,21mmol) trong DMF (20ml) va hdn hop
phan tmg dugc dun néng trong 16 gio & 120°C. Sau khi phan tng két thuc (nhu duge
kidm tra bang phuong phap TLC), hdn hop phan tng dugc loc qua xelit va miéng xelit
" nay dugc rua bf‘mg DCM (16ml). Dich loc duge ¢d dac trong chan khong va tinii ché chit
théo thu dwgc bang phuong phap sic ky cot Isolera (dung mdi rira giai: 2-20% EtOAC/PE;
silicagel: 230-400 mesh) dé tao ra hop chét danh dinh. Hiéu suat: 24% (900mg, chét ran
c6 mau tring nhat).

LCMS: (phuong phap E) 451,1 (M+H), thoi gian luu 2,96 pht, 34,15% (tdi da).
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Chét trung gian 30
3,3-dibutyl-7-clo-8-hydroxy-5-phenyl-2,3.4,5-tetrahydro-1,2,5-benzothiadiazepin
1,1-dioxit

N
Cl N

BBr; (IM trong DCM; 4ml, 4mmol) duoc bd sung vao dung dich 3,3-dibutyl-7-clo-
8-metoxy-5-phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin  1,1-dioxit (chit trung
gian 29; 0,9g, 1,2mmol) trong DCM (4ml) & -78°C va hdn hop phan tmg dugc khudy
trong 3 gio & nhiét do nim trong khoang tr -10°C dén 0°C. Sau khi phan ung két thic
(nhu dugc kiém tra bang phuong phap TLC), hdn hop phén tmg duge lam lanh bing
nuge rat lanh (10ml). Lép hitu co duge rira bing nudc (10ml) va nude mudi (10ml).
Phan hitu co dugc 1lam khod br?lng Na,SO4 khan, duogc loc va cd dac trong chin khong.
Tinh ché chét tho thu duoc bang phuong phap sic ky cot Isolera (dung mdi rira giai: 0-
20% FtOAC/PE; silicagel: 230-400 mesh) dé tao ra hop chét danh dinh. Hiéu suat: 22%
(195mg, chit gdm c6 mau vang).

LCMS: (phuong phap E) 437,1 (M'+H), thoi gian Iuu 2,80 phit, 53,01% (tbi da).

Chét trung gian 31
5-(4-bromophenyl)-3,3-dibutyl-8-hydroxy-2-(4-metoxybenzyl)-7-(metylthio)-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin 1,1-dioxit

N

Br
Dung dich N-bromosucxinimit (1,03g, 5,80mmol) trong DMF (12ml) duge bd sung
vao dung dich da khudy chira 3,3-dibutyl-8-hydroxy-2-(4-metoxybenzyl)-7-(metylthio)-
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5-phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin 1,1-dioxit (3g, 5,27mmol) trong
DMF (18ml) & 0°C va hdn hop phan tng dugc khudy trong 2 gio & nhiét 4 phong. Sau
khi phan Ung két thuc (nhu duge kiém tra bang phwong phap TLC), hdn hop phan g
dugc rét vao nude rt lanh (20ml), duoc khqu va loc. Tinh ché chét ran thu duogc bﬁng
phuong phap sic ky cot Isolera (dung moi rira giai: 25% EtOAc/PE; silicagel: 230-400
mesh) dé tao ra hop chét danh dinh. Hiéu suét: 82% (2,8g, chét rén c6 mau tring).
LCMS: (phuong phap B) 648,2 (M'+2), thoi gian luu 4,65 phut, 67,27% (tbi da).

Chét trung gian 32
3,3-dibutyl-8-hydroxy-2-(4-metoxybenzyl)-5-(4-metoxyphenyl)-7-(metylthio)-
2.3,4,5-tetrahydro-1,2,5-benzothiadiazepin 1,1-dioxit

N

DPéng (I) bromua (44mg, 0,31mmol) dugc bd sung vao dung dich 5-(4-
bromophenyl)-3,3-dibutyl-8-hydroxy-2-(4-metoxybenzyl)-7-(metylthio)-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin 1,1-dioxit (chét trung gian 31; 2,0g, 3,09mmol) trong
DMF (20ml) & 0°C, sau d6 dung dich natri metoxit m&i chuin bi (duoc chuén bi in situ
bing cach bd sung natri (0,35g, 15,4mmol) vao metanol kh6 (10ml)). Sau do, hdn hop
phan tmg dugc dun néng trong 24 gig & 100°C. Sau khi phan Ung két thuc (nhu duge
kiém tra bang phuong phap UPLC), hdn hop phan tng duge lam ngudi bang HCI lodng
(1,5N, 10ml) va 16p nude dugc chiét bing hdn hop bao gdm EtOAc va PE (2 x 30ml) véi
ty 1€ 1:1. L6p hitu co da héa hop dugc ria bang nuée (50ml) va nude mudi (50ml) va
duogc lam kho béng Na,SO, khan. Phin hitu co dugc loc va c¢o dic trong chan khong.
Tinh ché chit thé thu duoc bang phuong phép sic ky cot Isolera (dung moi rira giai: 20%
EtOAC/PE; silicagel: 230-400 mesh) dé tao ra hop chét danh dinh. Hiéu suét: 81% (1.,5g,
chét rin mau vang nhat).

LCMS: (phuong phép E)599,3 (M'+H), thoi gian Iuu 3,38 phit, 99,50% (tbi da).
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Chét trung gian 33
Axit  3-((3,3-dibutyl-2-(4-metoxybenzyl)-5-(4-metoxyphenyl)-7-(metylthio)-1,1-
dioxido-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic

/
0

N

N

N

Kali tert-butoxit (326mg, 2,9mmol) dugc bd sung vao dung dich 3,3-dibutyl-8-
hydroxy-2-(4-metoxybenzyl)-5-(4-metoxyphenyl)-7-(metylthio)-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin 1,1-dioxit (chét trung gian 32; 1,5g, 2,64mmol) trong THF
(20ml) va hdn hgp phan ung dugc khudy trong 10 phat & 0°C. Sau d6, B-propiolacton
(209mg, 2,9mmol) duge bd sung va hén hop phan img dugc khudy trong 3 gior & nhiét do
phong. Sau khi phan g két thuc (nhu dugc kiém tra bang phuong phap TLC), hdn hop
phan ung dugc lam ngudi bang HCI lodng (1,5N, 20ml) va 16p nudc duoc chiét bang
EtOAc (2 x 30ml). L6p hitu co dd hoéa hgp dugce rira bang nuée (30ml) va nudce mubi
(30ml) va dugce lam kho béng Na,SO, khan. Phén hitu co dudc loc va cd dac trong chan
khong. Tinh ché chét thd thu dugc bang phuong phap sic ky cot Isolera (dung mdi ria
giai: 0-70% EtOAc/PE; silicagel: 230-400 mesh) dé tao ra hop chét danh dinh. Hiéu Suét:
48% (850mg, chét rén c6 mau tring). .

LCMS: (phuong phéap E) 670,8 (M +H), thoi gian luu 3,37 phut, 94,99% (t6i da).

Chét trung gian 34
Axit 3-((3,3-dibutyl-5-(4-metoxyphenyl)-7-(metylthio)-1,1-dioxido-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic

0.0

N
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Triphenylamin (621mg, 2,54mmol) dugc bd sung vao dung dich axit 3-((3,3-
dibutyl-2-(4-metoxybenzyl)-5-(4-metoxyphenyl)-7-(metylthio)-1,1-dioxido-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic (chit trung gian 33; 850mg,
1,27mmol) trong toluen (10ml) va hdn hgp phan tmg dugc khudy trong 10 phut & 0°C.
Sau do, TFA (1,9ml, 25,4mmol) dugc bd sung va hdn hop phan tmg dugc khqu trong
16 git & nhiét d phong. Sau khi phan img két thic (nhu duoc kiém tra bing phuong
phap TLC), hdn hop phan tmg dugc c6 dic trong chan khong. Tinh ché chét thd thu dugc
bang phuong phap sic ky cot Isolera (dung mdi rira gidi: 0-5% MeOH/DCM,; silicagel:
230-400 mesh) dé tao ra hop chit danh dinh. Hiéu sult: 92% (650mg, chét rin c6 mau
trang nhat).

LCMS: (phuong phéap E) 550,8 (M'+H), thoi gian lwu 3,24 phut, 94,98% (tbi da).

Chét trung gian 35
Isopropyl  3-((3,3-dibutyl-5-(4-hydroxyphenyl)-7-(metylthio)-1,1-dioxido-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoat
N %

YOO
l

N

HO

BBr; (1,1ml, 1,09mmol) duoc bd sung vao dung dich axit 3-((3,3-dibutyl-5-(4-
metoxyphenyl)-7-(metylthio)-1,1-dioxido-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-
yl)oxy)propanoic (chét trung gian 34; 300mg, 0,54mmol) trong DCM (10ml) ¢ -78°C va
hdn hop phan g dugc khudy trong 2 gio & -30°C. Sau khi phan tng két thuc (nhu dwge
theo ddi bang phuong phap UPLC), hdn hop phan ung dugc lam ngudi bing ruou
isopropyl va c6 dac trong chan khong. Tinh ché chét tho thu dugc bang phwong phap sac
ky cot Isolera (dung méi rira giai: 0-5% MeOH/DCM,; silicagel: 230-400 mesh) dé tao ra
- hop chAt danh dinh. Hiéu sujt: 150 mg (chét rin c6 mam tring nhat).
LCMS: (phuong phap A) 578,8 (M'+H), thoi gian luu 2,88 phut, 83,38% (tbi da).
(Luu y: trong qua trinh ding phan Ung bang rugu isopropyl, san pham este hoa clia

hop chit mong mubn d3 duge quan sét, dugc chi ra bang phuong phap LCMS)
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Chét trung gian 36
3-butyl-7-(dimetylamino)-3-etyl-8-metoxy-2-(4-metoxybenzyl)-5-phenyl-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin 1,1-dioxit

N

Natri zert-butoxit (1,2g, 12,6mmol), xantphos (0,073g, 0,13mmol) va Pd,dbas
(0,058¢g, 0,06mmol) duoc bd sung vao dung dich da duge khir khi chira 7-bromo-3-butyl-
3-etyl-8-metoxy-2-(4-metoxybenzyl)-5-phenyl-2,3,4,5-tetrahydro-1,2,5-benzothia-
diazepin 1,1-dioxit (chét trung gian 13; 3,5g, 6,34mmol) trong 1,4-dioxan (35ml) va
dung dich nay dugc khir khi trong 10 phut trong khi N,. B6 sung N,N-dimetylamin
(3,5ml, 31,7mmol) va hdn hgp phan tng dugc dun néng trong 48 gid ¢ 100°C. Sau khi
phén Ung két thiic (nhu duge kiém tra bing phuong phap TLC), hdn hop phan tmg dugc
c6 dic va pha lodng cdn thu dugc bang EtOAc (75ml). Lép hitu co duge ria bing nude
(2 x 75ml) va nudce mudi (75ml), duge 1am khod bang Na,SO,4 khan va c6 dic trong chan
khong. Tinh ché san phdm thé thu duge bang phuong phép sic ky cot Isolera (dung moi
rita giai: 30% BtOAc/PE; silicagel: 230-400 mesh) dé tao ra hop chét danh dinh. Hiu
sudt: 40% (1,4g, chit gdbm c6 mau nau).

"H NMR (400 MHz, DMSO-dy): & 7,34-7,28 (m, 5H), 7,11-7,02 (m, 3H), 6,84 (d, J
= 8,8 Hz, 2H), 6,28 (s, 1H), 4,50 (bs, 2H), 4,12 (bs, 2H), 3,92 (s, 3H), 3,81 (s, 3H), 2,68
(s, 6H), 1,42-1,25 (m, 2H), 1,19-1,05 (m, 2H), 0,95-0,81 (m, 4H), 0,73-0,58 (m, 6H).
LCMS: (phuong phép E) 552,1 (M'+H), thoi gian Iuu 2,80 phit, 81,8% (t6i da).

Chét trung gian 37
3-butyl-7-(dimetylamino)-3-etyl-8-hydroxy-5-phenyl-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepin 1,1-dioxit
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Natri metoxit (0,5g, 6,32mmol) dugc bd sung vao dung dich da khudy chira 3-butyl-
7-(dimetylamino)-3-etyl-8-metoxy=2—(4-metoxybenzyl)-5—pheny1—2,3A,S-tetrahydro-
1,2,5-benzothiadiazepin 1,1-dioxit (chét trung gian 36; 0,7g, 1,22mmol) trong DMF
(10ml) va hén hop phéan (mg dugc dun néng trong 16 gio & 100°C. Sau khi két thiic phan
tmg (nhu dugc kiém tra bing phuong phap TLC va LCMS), hdn hop phéan tmg dugc cd
dic trong chin khong va pha lodng cin thu dugc bang EtOAc (20ml). Lép hitu co duge
rira bang nwée (2 x 20ml) va nudce mubi (20ml), dugce lam kho bang Na,SO, khan va cd
dic trong chin khong. Tinh ché san phim thd thu dugc bang phuong phap sic ky cot
Isolera (dung moi rira giai: 70% EtOAC/PE; silicagel: 230-400 mesh) dé tao ra hop chét
danh dinh. Hiéu suét: 60% (0,4g, cht ran c6 miu tring nhat).

LCMS: (phuong phéap E) 418,2 (M™+H), thoi gian luu 2,14 phut, 88,9% (tbi da).

Chét trung gian 38
Metyl tritylserinat
HO
Ph
Ph
o L T
0 H

Trietylamin (2ml, 1,50mmol) dugc bb sung vao dung dich da khudy chira metyl
serinat hydroclorua(0,65g, 0,5mmol) trong DCM (10ml) va hén hop phan tng dugc 1am
lanh dén 0°C. Sau d6, bd sung trityl clorua (1,67g, 0,6mmol) va hdn hop phéan tng duge
khudy trong 16 gio' & nhiét do phong. Sau khi phan Gmg két thuc (nhu duoc kiém tra bang
phuong phap TLC), hdn hop phéan ung dugc lam ngudi bang nudc (10ml) va 16p nude
duge chiét bing DCM (2 x 10ml). Lép hitu co d4 héa hop dugc rira bang nude (10ml) va
nude mudi (10ml) va duge lam khod bang Na,SO, khan. Phan hitu co dugc loc va cd dic
trong chan khong. Tinh ché chét tho thu duoc bang phuong phép sdc ky cot Isolera (dung
moi rira gidi: 7% EtOAc /PE; silicagel: 230-400 mesh) dé tao ra hop chit danh dinh.

Hiéu suit: 33% (0,7g, chat rin c6 mau tring).

' NMR (400 MHz, CDCls): 8 7,54-7,50 (m, 6H), 7,32-7.27 (m, 6H), 7,24-7,20 (m.
3H), 3,74-3,72 (m, 1H), 3,62-3,51 (m, 2H), 3,33 (s, 3H), 3,00 (bs, 1H), 2,33 (bs, 1H).
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Chét trung gian 39
Metyl  O-(3-butyl-3-etyl-2-(4-metoxybenzyl)-7-(metylthio)-1,1-dioxido-5-phenyl-
2,3.4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)-N-tritylserinat

/
0]

Ph
Ph>|\
Ph” "NH 0.9
gaseesa
o}
»T: N

Triphenylphosphin (388mg, 1,48mmol) va metyl tritylserinat (chét trung gian 38;
333mg, 0,88mmol) dugc bd sung vao dung dich da khudy chira 3-butyl-3-etyl-8-
hydroxy-2-(4-metoxybenzyl)-7-(metylthio)-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin 1,1-dioxit (chét trung gian 14; 400mg, 0,74mmol) trong toluen (10ml)
& 0°C. Hon hop phan tmg dugc khudy trong 5 phut, sau do bd sung timg giot DIAD
(225mg, 1,11mmol) & 0°C va hdn hop phan tmg dugc dun néng trong 3 gio & 120°C.
Sau khi két thic phan tng (nhu duge kiém tra bing phuong phap TLC), hdn hop phén
tmg dugc cd dic trong chin khong. Pha loang cdn thu dugc bang nude (10ml) va 16p
nuéc duge chiét bang EtOAc (2 x 10ml). L6p hiru co dd héa hop dugc ria bang nudc
(10ml) va nuéce mudi (10ml) va dugc 1am khod bang Na,SO, khan. Phéan hiru co duoc loc
va c6 dic trong chan khong. Tinh ché chit thd thu duoc bing phuong phap sic ky cot
Isolera (dung mdi rira giai: 10-25% EtOAc/PE; silicagel: 230-400 mesh) dé tao ra hop
chét danh dinh. Hiéu sut: 99% (660mg, chit rin c6 mau tring nhat).

'H NMR (400 MHz, DMSO-dy):5. 7,45 - 7,44 (m, 7TH), 7,32 - 7,26 (m, 11H), 7,20 -
7,17 (m, 3H), 7,06 (s, 1H), 6,91 - 6,89 (m, 4H), 4,25 (s, 2H), 3,75 (s, 3H), 3,74 (d, J =
0,4 Hz, 2H), 3,19 (t, J= 0,4 Hz, 4H), 3,15 (s, 2H), 2,11 (s, 3H), 1,24 - 1,23 (m, 3H), 1,21
- 1,13 (m, 2H), 0,99 (s, 3H), 0,66 (s, 6H).
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Chét trung gian 40
Metyl O-(3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)serinat

NH2 O\”

Triphenylamin (166mg, 0,67mmol) va TFA (774mg, 6,78mmol) dugc bd sung vao
dung dich da khudy chtra metyl O-(3-butyl-3-etyl-2-(4-metoxybenzyl)-7-(metylthio)-1,1-
dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)-N-tritylserinat (chét
trung gian 39; 300mg, 0,44mmol) trong toluen (Sml) ¢ 0°C va hdn hop phan g dugc
khudy trong 16 gi& & nhiét o phong. Sau khi phan g két thuc (nhu duge kiém tra bang
phuong phap TLC), hdn hop phan tmg duge rét vao nudce rat lanh (10ml) va lép nuée
duge chiét bang EtOAc (2 x 10ml). Lép hitu co d& héa hop duoc rira bang nudc (10ml)
va nude mudi (10ml). Sau do, phén hitu co dugc duge lam kho béng Na,SO, khan, dugc
loc va ¢6 dac trong chan khong. Tinh ché chét tho thu dugc bing phuong phap sic ky cot
Isolera (dung moi rira giai: 25% MeOH/DCM,; silicagel: 230-400 mesh) dé tao ra hop
chit danh dinh. Hiéu suét: 79% (140mg, chit rin c6 mau xanh 14 cay).

'H NMR (400 MHz, DMSO-dy): § 7,36-7,29 (m, 4H), 7,20-7,14 (m, 2H), 7,02-6,98
(m, 1H), 6,52 (s, 1H), 4,42 (s, 1H), 4,33 (s, 2H), 3,78-3,72 (m, 5H), 2,08 (s, 3H), 1,40-
1,35 (m, 2H), 1,28-1,24 (m, 2H), 1,20-1,15 (m, 3H), 1,13-1,08 (m, 3H), 1,04-0,97 (m,
6H). LCMS: (phuong phap E) 522,3 (M™+H), thoi gian luu 2,51 phut, 92,42% (tbi da).

Vidul

Axit  3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepin-8-yl)oxy)propanoic
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TFA (45ml) va trietylsilan (45ml) dugc bd sung vao dung dich da khudy chira axit
3-((3,3-dibutyl-2-(4-metoxybenzyl)-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic (chit trung gian 2; 15g,
23,41mmol) trong DCM kho (150ml) & 0°C va hdn hop phan tng duoc khudy trong 3
gi0 & nhiét d6 phong. Sau khi phan Ung két thic (nhu dugc kiém tra bing phuong phap
LCMS), hdn hgp phan tng dugc pha lodng bang nuéc da (25ml). Lép nude duge chiét
bing EtOAc (2 x 100ml). Lép hitu co da hoa hop duge 1am kho bing Na,SO4 khan va
lam bay hoi trong chan khong. Tinh ché chit tho thu dugc bang phwong phap HPLC
didu ché (Prep-HPLC - phuong phép D) dé tao ra hop chit danh dinh. Hiéu suét: 47%
(5,8g, chit rin c¢6 mau trang nhat).

"H NMR (400 MHz, DMSO-dy): § 12,44 (bs, 1H), 7,29 - 7,19 (m, 4H), 7,18 - 7,02
(m, 2H), 6,98 - 6,89 (m, 1H), 6,58 - 6,54 (m, 1H), 4,22 (t, J = 5,6 Hz, 2H), 3,95 - 3,72
(m, 2H), 2,70 (t, J= 6,0 Hz, 2H), 2,08 (s, 3H), 1,53 - 1,24 (m, 6H), 1,08 - 1,01 (m, 6H),
0,77 - 0,73 (m, 6H). LCMS: (phuong phap D) 521,3 (M'+H), thoi gian luu 2,92 phit,
99,24% (t6i da). HPLC: (phuong phép B) thoi gian luu 6,22 phut, 98,91% (t6i da).

Vidu?2
Axit 3-((3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahy dro-
1,2,5-benzothiadiazepin-8-yl)oxy)propanoic

Oy

%
HO\H/\/OJQ(\ ‘}H<:/\
. é

TFA (2ml) va trietylsilan (2ml) dugc bd sung vao dung dich da khudy chira axit 3-
((3-butyl-3-etyl-2-(4-metoxybenzyl)-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic (chdt trung gian 15; 550mg,
0,9mmol) trong DCM (6ml) va hén hgp phan tng dugc khudy trong 3 gio & nhiét do
phong. Sau khi phén Ung két thiic (nhw duge kiém ira bang phwong phép TLC), hdn hop
phéan ung dugc cd dac trong chan khong. Tinh ché chit tho thu dugc bang phuong phap
séc ky cot Isolera (dung méi rira giai: 20-60% EtOAC/PE; silicagel: 230-400 mesh) dé
tao ra hop chit danh dinh. Hiéu suét: 67% (300mg, chét rin c6 mau tring).
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'H NMR (400 MHz, CD;0D): & 7,34-7,30 (m, 3H), 7,17 (d, J = 7,6 Hz, 2H), 7,02
(t,J=17,6 Hz, 1H), 6,62 (s, 1H), 4,30 (t, J= 6,4 Hz, 2H), 3,89 (s, 2H), 2,81 (t, J= 6,4 Hz,
2H), 2,10 (s, 3H), 1,85-1,58 (m, 2H), 1,56-1,41 (m, 2H), 1,40-1,25 (m, 1H), 1,23-0,95
(m, 3H), 1,07-0,79 (m, 6H). LCMS: (phuong phap A) 493,2 (M'+H), thoi gian luu 2,65
phut, 94,21% (t6i da). HPLC: (phuong phap B) thoi gian luu 5,62 phut, 94,00% (t6i da).

Cacvidu3dvad

Axit  (S)-3-((3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)propanoic va axit (R)-3-((3-butyl-3-etyl-7-(metylthio)-
1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic

0.9 0.9
HO o S~NH HO o] S=NH ™
0] r— 0]
) )

O e

Hai chit ddng phan dbi 4nh cia axit 3-((3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-
phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic ~ tri€t  quang
(300mg, 0,61mmol) dugc tach bang phuong phap SFC b4t dbi xtng (phuong phap F).
Chét nay dugc cd dic trong chan khong & 40°C. Phén giai hap thtr nhit twong mg véi
chét ddng phan dbi anh 1 va phén gi4i hap thr hai trong Gng v6i chit ddng phén dbi anh
2. Chu hinh tuyét déi ctia hai chit ddng phén d6i anh nay la chua biét.

Sau d6, mdi phan trong s6 hai phén nay dugc xir 1y riéng biét dé tinh ché thém. Axit
héa cin thu duge bang HCI lodng (1,5N, pH~4) va 16p nude duge chiét bang EtOAc (3 x
15ml). L6p hitu co d@ hoa hop duoce rira bang nude (15ml) va nudce mudi (15ml) va dugc
Iam kho bﬁng Na,SO,4 khan. Phan hitu co dugc loc va cd dic trong chin khong & 40°C dé
tao ra chat ddng phan dbi anh tinh khiét ctia hop chit danh dinh.

Chét déng phéan dbi anh 1: Hiéu suét: 25% (75mg, chit rin c6 mau ndu nhat). 'H
NMR (400 MHz, DMSO-dy): § 12,42 (s, 1H), 7,28-7,20 (m, 4H), 7,09-7,07 (m, 1H),
6,93 (t, J= 6,2 Hz, 1H); 6,59 (s, 111), 4,23 {1, J = 5,6 Hz, 2H), 3,78 (bs, 2H), 2,77-2,69
(m, 2H), 2,09 (s, 3H), 1,73-1,59 (m, 1H), 1,56-1,47 (m, 1H), 1,41-1,32 (m, 2H), 1,12-
1,28 (m, 2H), 1,10-0,97 (m, 3H), 0,76 (t, J = 7,2 Hz, 6H). LCMS: (phuong phép E) 493.2
(M'+H), thoi gian luu 2,54 phut, 95,95% (t61 da). HPLC: (phuong phép B) thoi gian luu
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5,62 phtt, 95,16% (tdi da). Phuong phap SFC bét dbi ximg: (phuong phap H) thoi gian
lwu 5,11 phit, 98,47% (t6i da).

Chét ddng phan dbi anh 2: Hiéu suét: 33% (100mg, chit rén c6 mau nau nhat). 'H
NMR (400 MHz, DMSO-dj): 8 12,39 (s, 1H), 7,27-7,19 (m, 4H), 7,06 (d, J = 6,0 Hz,
2H), 6,92 (t, J= 6,8 Hz, 1H), 6,58 (s, 1H), 4,22 (t, J= 5,6 Hz, 2H), 3,78 (bs, 2H), 2,70 (1,
J= 6,0 Hz, 2H), 2,08 (s, 3H), 1,71-1,57 (m, 1H), 1,56-1,45 (m, 1H), 1,44-1,31 (m, 2H),
1,29-1,17 (m, 1H), 1,14-0,88 (m, 3H), 0,75-0,71 (m, 6H). LCMS: (phuong phép E) 493,2
(M'+H), thoi gian luu 2,54 phut, 93,60% (t6i da). HPLC: (phuong phap B) thoi gian luu
5,62 phit, 92,78% (t6i da). Phuong phap SFC bét dbi ximg: (phwong phap H) thoi gian
Iwu 5,91 phit, 97,35% (t6i da).

Vidu5
Axit  3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoic

OH o.Q
HO\H/K/O S\}HC/\:
O ?I :[ N

O

TFA (0,6ml, 3 vol) va trietylsilan (0,6ml, 3 vol) duogc bd sung vao dung dich da
khudy chtra axit 3-((3,3-dibutyl-2-(4-metoxybenzyl)-7-(metylthio)-1,1-dioxido-5-phenyl-
2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoic (chat trung
gian 17; 200mg, 0,3mmol) trong DCM (10ml) va hdn hop phén ing duoc khudy trong
16 gio & nhiét d phong. Sau khi phan Ung két thic (nhu duoc kiém tra bang phuong
phap TLC), hdn hop phéan tGng duoc lam ngudi bing nude rat lanh (5ml) va 16p nude
duoc chiét bang DCM (2 x 5ml). Lép hitu co da hoa hop duoc ria bang nuée (10ml) va
nude mubi (10ml) va dugc lam kho béng Na,SO, khan. Phan hitu co duoc loc, cd dic
trong chan khong va tinh ché chit thé thu dugc bang HPLC diéu ché (phuong phap A)
aé tao ra hop chat dank dink. Hiéu subt: 11% (18mg,.-’ch§*t' 41 ¢é mau tr'fmg):

'H NMR (400 MHz, DMSO-dy): § 7,29-7,21 (m, 4H), 7,19-7,01 (m, 2H), 6,93 (t, J
=72 Hz, 1H), 6,58 (s, 1H), 4,35-4,17 (m, 1H), 4,03-3,91 (m, 2H), 3,51-3,35 (m, 2H),
2,10 (s, 3H), 1,56-0,97 (m, 12H), 0,75 (t, J = 6,4 Hz, 6H). LCMS: (phuong phép A)
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537,3 (M'+H), thoi gian luu 2,73 phut, 94,57% (t6i da). HPLC: (phuwong phép B) thoi
gian luu 5,79 phit, 96,65% (tdi da).

Cacvidu6va7

Axit (S)-3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahy dro-
1,2,5-benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoic va axit (R)-3-((3,3-dibutyl-7-
(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)-
2-hydroxypropanoic

OH N OH N %
HO\[('VO: i: :S\NH Ho\ﬂ/-\/oji ISK
° S| N © ? N

O O

HCI loadng (6N, 3ml) duoc bd sung vao dung dich da khudy chira chit ddng phan
dbi anh 1 ctoa metyl 3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoat (chit trung gian 19;
90mg, 0,16mmol) trong 1,4-dioxan (2ml) va hdn hop phéan tmg duoc dun nong trong 16
git & 75°C. Sau khi phan Ung két thuc (nhu dugc kiém tra bang phuong phép TLC), hdn
hop phan ung dugc pha lodng bing nude rat lanh (2ml) va 16p nude duge chiét bang
EtOAc (2 x 5ml). Ldp hitu co da hoéa hgp duoc rira bang nude (5ml) va nude mudi (5ml)
va duoc lam kho bé'mg Na,SO,4 khan. Phan hitu co dugc loc, c¢d dic trong chin khong va
nghién nho chét tho thu duge bing ete ddu mo dé tao ra chét ddng phan dbi anh 1 cia

hop chét danh dinh.

Chét ddng phan ddi anh 2 cta hop chit danh dinh thu dugc tir cing mdt phuong
phap, bat dau tir 80mg chit déng phan dbi anh 2 ctia chit trung gian 19. C4u hinh tuyét

dbi ctia hai chit ddng phan d6i anh nay 1a chua biét. .

Chét ddng phén dbi anh 1: Hiéu sudt: 79% (70mg, chét rin c6 mau tréng). "H NMR
(460 MHz, DMSO-dg): 512,74-Cbsy 15, 7,26-7,22 {u, 4H), 7,137,111 (m, 2H), 6,95 (L J
= 6,8 Hz, 1H), 6,56 (s, 1H), 4,35-4,33 (m, 1H), 4,24-4,15 (m, 2H), 3,78 (bs, 2H), 2,09 (s,
3H), 1,53-1,51 (m, 2H), 1,41-1,33 (m, 2H), 1,31-1,20 (m, 2H), 1,19-0,95 (m, 6H), 0,75
(t, J = 6,4 Hz, 6H). LCMS: (phuong phap D) 537,2 (M'+H), thoi gian luu 2,86 phut,
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93,83% (tbi da). HPLC: (phuong phép A) thoi gian luu 5,43 phut, 93,28% (i6i da).
Phuong phap SFC bét dbi ximg: (phwong phap H) thai gian luu 3,34 phut, 100% (toi da).

Chét ddng phéan dbi anh 2: Hiéu sut: 64% (50mg, chét rin c6 mau tréng). "H NMR
(400 MHz, DMSO-dp): 8 7,30-7,22 (m, 4H), 7,13-7,11 (m, 2H), 6,97-6,95 (m, 1H), 6,56
(s, 1H), 4,27-4,22 (m, 2H), 4,16-4,12 (m, 1H), 3,83 (bs, 2H), 2,09 (s, 3H), 1,53-1,51 (m,
2H), 1,41-1,33 (m, 2H), 1,31-1,20 (m, 2H), 1,19-0,95 (m, 6H), 0,75 (t, J = 6,8 Hz, 6H).
LCMS: (phuong phap D) 537,2 (M'+H), thoi gian luu 2,86 phut, 96,22% (t6i da).
HPLC: (phuong phap A) thdi gian luu 5,45 phit, 95,09% (t6i da). Phuong phap SFC bat
d6i xtmg: (phuong phap H) thoi gian luu 1,85 phut, 100% (tdi da).

Vidu 8
Axit  3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepin-8-yl)oxy)butanoic

TFA (0,75ml, 3 vol) va trietylsilan (0,75ml, 3 vol) dugc bd sung vao dung dich da
khudy chtra axit 3-((3,3-dibutyl-2-(4-metoxybenzyl)-7-(metylthio)-1,1-dioxido-5-phenyl-
2,3.4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)butanoic (chét trung gian 20;
250mg, 0,38mmol) trong DCM (10ml) va hdn hop phan (mg dugc khudy trong 1 gio &
nhiét 46 phong. Sau khi phan tmg két thic (nhu duoc kiém tra bang phwong phap TLC),
hdn hop phéan tng duge 1am ngudi bang nudce rat lanh (5ml) va 16p nude duge chiét bang
DCM (2 x 5ml). Lép hitu co dd hoa hop duge rira bang nuée (10ml) va nudce mudi
(10ml) va dugce lam kho bing Na,SO, khan. Phan hitu co dugc loc, ¢d dic trong chan
khong va tinh ché chat tho thu dugc bang HPLC didu ché (phuong phép A) dé tao ra hop
chét danh dinh. Hiéu suét: 24% (50mg, chét rdn c6 mau tréng).

'H NMR (400 MHz, DMSO-dq): 8 7,34-7,18 (m, 4vH),9;1“5—7,05 (m, 2H), 6,97-6,88
(m, 1H), 6,53 (s, 1H), 4,75-4,72 (m, 1H), 3,80 (s, 2H), 2,55-2,50 (m, 2H), 2,06 (s, 3H),
1,62-1,45 (m, 2H), 1,44-1,34 (m, 2H), 1,32-1,28 (m, 5H), 1,25-0,90 (m, 6H), 0,75-0,72
(m, 6H). LCMS: (phwong phap A) 535,3 (M+H), thoi gian luu 2,95 phut, 98,47% (tdi
da). HPLC: (phuong phap B) thoi gian luu 6,29 phit, 96,34% (tbi da).
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Vidu9
Axit 3-((3,3-dibutyl-7-clo-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-benzothia-
diazepin-8-yl)oxy)propanoic

N %

O

Kali tert-butoxit (56mg, 0,5mmol) dugc bd sung vao dung dich da khudy chira 3,3-
dibutyl-7-clo-8-hydroxy-5-phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin  1,1-dioxit
(chét trung gian 30; 200mg, 0,45mmol) trong THF (3ml) & 0°C va hdn hop phan tng
duge khudy trong 15 phut. Sau do, bb sung timg giot dung dich B-propiolacton (32mg,
0,45mmol) trong THF (1ml) va hon hop phan ung dugc khudy trong 6 gi& & nhiét 4o
phong. Sau khi phan ung két thiic (nhu duge kiém tra bing phwong phap TLC), hdn hop
phan tng dugc lam nguoi bang HCI logng (1,5N, 2ml) va sau d6 dugc hoa tan bang nuéc
(2ml). Lép nude duoc chiét bang EtOAc (2 x 5ml) va 16p hitu co d& hoa hop duge rira
bing nuéc (Sml) va nudce mudi (5ml). Phan hitu co duge 1am kho bang Na,SO, khan,
duoc loc va cb dic trong chan khéng. Tinh ché chét tho thu dugc bing phuong phép sic
ky cot Isolera (dung moi rira giai: 3% MeOH/DCM,; silicagel: 230-400 mesh) dé tao ra
hop chét danh dinh. Hiéu suét: 20% (45mg, chit ran c6 mau tring).

"H NMR (400 MHz, DMSO-dy): § 12,30 (bs, 1H), 7,62-7,43 (m, 1H), 7,40-7,27 (m,
3H), 7,26-7,12 (m, 2H), 7,09-6,98 (m, 1H), 6,80 (s, 1H), 4,25 (t, J = 5,6 Hz, 2H), 3,87
(bs, 2H), 2,72 (t, J = 6,0 Hz, 2H), 1,56-1,45 (m, 2H), 1,44-1,31 (m, 2H), 1,29-1,19 (m,
2H), 1,15-0,91 (m, 6H), 0,89-0,72 (m, 6H). LCMS: (phuong phap E)509,1 (M'+H), thoi
gian luu 2,78 phut, 96,38% (t6i da). HPLC: (phuong phép B) thoi gian luu 6,18 phut,
96,38% (t6i da).
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Vidu 10
Axit 3-((3,3-dibutyl-5-(4-hydroxyphenyl)-7-(metylthio)-1,1-dioxido-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic

N

HO\W/\\/O S~NH
Sl .el
? N

P

HO

HCI lodng (6N, 4ml) dugc bd sung vao dung dich isopropyl 3-((3,3-dibutyl-5-(4-
hydroxyphenyl)-7-(metylthio)-1,1-dioxido-2,3,4,5-tetrahydro-1,2,5 -benzothiadiazepin-8-
yl)oxy)propanoat (chét trung gian 35; 120mg, 0,20mmol) trong 1,4-dioxan (2ml) va hdn
hop phan tng dugc dun néng trong 12 gir & 70°C. Sau khi phan ng két thuc (nhu duge
kiém tra bang phuong phap TLC), hdn hop phan (g dugc pha lodng bang nudc rét lanh
(5ml) va 16p nudc dugce chiét bang EtOAc (2 x 5ml). Lép hitu co d3 hoa hop duoc rira
bing nudc (Sml) va nude mudi (5ml) va duoc lam khd bang Na, SOy khan. Phén hitu co
dugc loc va cd dic trong chan khong. Tinh ché chét tho thu duoc bing phuong phép sic
ky cot Isolera (dung méi rira giai: 40-50% EtOAc/PE; silicagel: 230-400 mesh) dé tao ra
hop chat danh dinh. Hiéu suét: 54% (60mg, chit rin c6 mau trang).

"H NMR (400 MHz, DMSO-dy): § 12,37 (s, 1H), 9,30 (s, 1H), 7,39 (s, 1H), 7,09-
7,06 (m, 3H), 6,76 (d, J = 8,8 Hz, 2H), 6,26 (s, 1H), 4,16 (t, J = 6,0 Hz, 2H), 3,87 (s,
2H), 2,67 (t, J = 6,0 Hz, 2H), 2,00 (s, 3H), 1,59-1,35 (m, 4H), 1,33-1,07 (m, 4H), 1,06-
0,81 (m, 4H), 0,74 (t, J = 6,8 Hz, 6H). LCMS: (phuong phap E) 537,2 (M'+H), thoi gian
luu 2,37 phut, 98,62% (tbi da). HPLC: (phuong phap B) thoi gian luu 5,22 phut, 98,80%
(tbi da).

Vidu 11
Axit 3-((3-butyl-7-(dimetylamino)-3-etyl-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)propanoic

o9

N

O

-126-



41627

Kali tert-butoxit (177mg, 1,58mmol) duoc bd sung vao dung dich da khudy chira 3-
butyl-7-(dimetylamino)-3-etyl-8-hydroxy-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin 1,1-dioxit (chét trung gian 37; 600mg, 1,43mmol) trong THF (3ml) &
0°C va hdn hop phan tmg dugc khudy trong 15 phut. Sau do, bd sung timg giot dung
dich B-propiolacton (103mg, 1,43mmol) trong THF (2Zml) va hdén hop phan tmg duogc
khudy trong 3 gi¢r & nhiét 4 phong. Sau khi phan g két thuc (nhw duge kiém tra bing
phuong phap TLC), hdn hop phén tmg duoc lam ngudi bang HCI loang (1,5N, 5ml) va
duogc pha lodng bang nuéce (5ml). Lép nude dugce chiét bing EtOAc (2 x 20ml) va 16p
hitu co d3 héa hgp dugce rua bang nuée (20ml) va nude mudi (20ml) va duge 1am kho
béng Na,SO, khan. Phan hitu co dugce loc va co dic trong chan khong. Tinh ché chét tho
thu dugc bing phuong phip sic ky cot Isolera (dung moi rira giai: 3-5% MeOH/DCM;
silicagel: 230-400 mesh) va tinh ché chét thu dugc bing HPLC diéu ché (phwong phap
A) d tao ra hop chét danh dinh. Hiéu sudt: 6% (42mg, chit rin c6 mau trang nhat).

"H NMR (400 MHz, DMSO-dy): 8 12,41 (s, 1H), 7,25 (t, J = 8,0 Hz, 2H), 7,14-6,97
(m, 4H), 6,90 (t, J = 6,8 Hz, 1H), 6,23 (s, 1H), 4,16 (t, J = 5,6 Hz, 2H), 3,79 (s, 2H),
2.79-2,72 (m, 2H), 2,52 (s, 6H), 1,71-1,47 (m, 2H), 1,46-1,33 (m, 2H), 1,32-1,17 (m,
2H), 1,11-0,97 (m, 2H), 0,76-0,67 (m, 6H). LCMS: (phuong phép E) 490,2 (M"+H), thoi
gian luu 2,41 phut, 98,92% (t6i da). HPLC: (phuong phap B) thoi gian luu 4,28 phut,
99,05% (tbi da).

Cacvidul2val3

Axit (S)-3-((3-butyl-7-(dimetylamino)-3-etyl-1,1-dioxido-5-phenyl-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic ~va  axit  (R)-3-((3-butyl-7-
(dimetylamino)-3-etyl-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-
8-yl)oxy)propanoic

N N
HOL A~ S-NH O™ S=NH /™
P )//f SN
N N N N
o / | [:fy
-
O 9

Hai chit ddng phan dbi anh cla axit 3-((3-butyl-7-(dimetylamino)-3-etyl-1,1-
dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic  triét
quang (Vi du 11; 65mg, 0,13mmol) dugc tich bang phuong phap SFC bt dbi xing
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(phwong phap I). Chét nay dugc co dac trong chin khong & 40°C. Phan giai hép thir nhét
tuong Ung voi chét ddng phan d6i anh 1 va phan giai hép tht hai twong tmg v6i chit
ddng phan déi anh 2. C4u hinh tuyét dbi ciia hai chét ddng phan ddi anh nay la chua biét.

Sau d6, mi phan trong sé hai phan nay dugc xt Iy riéng biét dé tinh ché thém. Axit
héa cin thu duoc bang HCI logng (1,5N, pH~4) va 16p nude duogc chiét bing EtOAc (3 x
5ml). Lép hitu co da hoéa hgp dugc rira bang nudce (10ml) va nudce mubi (10ml) va duge
lam kho béng Na,SO, khan. Phan hitu co dugc loc va cd dic trong chan khong & 40°C dé
tao ra chit ddng phan dbi anh tinh khiét ctia hop chat danh dinh.

Chét ddng phan ddi anh 1: Hiéu sudt: 6% (5mg, chét rin c6 mau tring nhat). 'H
NMR (400 MHz, DMSO-dj): 8 12,40 (s, 1H), 7,25 (t, J= 7,6 Hz, 2H), 7,15 (s, 1H), 7,08-
7,02 (m, 3H), 6,91 (t, J = 7,2 Hz, 1H), 6,23 (s, 1H), 4,16 (t, J = 5,6 Hz, 2H), 3,80 (bs,
2H), 2,79-2,71 (m, 2H), 2,58 (s, 6H), 1,71-1,59 (m, 1H), 1,58-1,45 (m, 1H), 1,44-1,32
(m, 2H), 1,29-1,15 (m, 1H), 1,14-0,91 (m, 3H), 0,79-0,69 (m, 6H). LCMS: (phuong phéap
E) 490,1 (M'+H), thoi gian luu 2,39 phut, 98,52% (tbi da). HPLC: (phwong phép B) thoi
gian luu 4,32 phit, 98,57% (t6i da). Phuong phap SFC bat doi ximg: (phuong phip M)
thoi gian luu 3,09 phit, 98,77% (ti da).

Chét ddng phan déi anh 2: AS0649: Hiéu suat: 5% (7mg, chit rin c6 mau tréng
nhat). "H NMR (400 MHz, DMSO-dj): & 12,40 (s, 1H), 7,25 (t, J= 7,6 Hz, 2H), 7,15 (s,
1H), 7,08-7,03 (m, 3H), 6,91 (t, J = 7,2 Hz, 1H), 6,24 (s, 1H), 4,16 (t, J = 5,6 Hz, 2H),
3,80 (bs, 2H), 2,79-2,71 (m, 2H), 2,58 (s, 6H), 1,71-1,59 (m, 1H), 1,58-1,45 (m, 1H),
1,44-131 (m, 2H), 1,29-1,14 (m, 1H), 1,14-0,91 (m, 3H), 0,79-0,69 (m, 6H). LCMS:
(phuwong phap E) 489,9 (M'™+H), thoi gian luwu 2,38 phit, 99,66% (t6i da). HPLC:
(phuong phap B) thdi gian luu 4,28 phit, 98,43% (t6i da). Phuong phap SFC bat doi
xtmg: (phuong phap M) thoi gian Iuu 4,25 phat, 97,61% (t6i da).

Vidu 14
O-(3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepin-8-yl)serin

NHZ O\\”O
S
S N
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Lithi hydroxit (23mg, 0,53mmol) duoc bb sung vao dung dich da khudy chtra metyl
O-(3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin-8-yl)serinat (chét trung gian 40; 140mg, 0,27mmol) trong 1,4-dioxan
(2ml) va hdn hop phan tng duge khudy trong 1 gi®' & nhiét do phong. Sau khi phan (mg
két thic (nhu duoc kiém tra béng phuong phap TLC), hon hgp phan tng duoc lam ngudi
bing HCI lodng (1,5N, 2ml) va 16p nuéc duge chiét bing EtOAc (2 x 5ml). Lép hiru co
da hoa hop dugce rira bing nudc (5Sml) va nude mudi (5ml) va duge lam kho bing
Na,SO, khan. Phan hitu co duogc loc va co dic trong chan khong. Tinh ché chét tho thu
duge bang phuong phap sic ky cot Isolera (dung mdi rira giai: 28% MeOH/DCM;
silicagel: 230-400 mesh) dé tao ra hop chét danh dinh. Hiéu suit: 31% (42mg, chat ran
¢6 mau trang nhat).

"H NMR (400 MHz, DMSO-dy): 8 7,85 (s, 2H), 7,29 (t, J = 6,4 Hz, 3H), 7,11 (d, J
= 6,0 Hz, 2H), 6,97 (t, J= 6,8 Hz, 1H), 6,56 (s, 1H), 4,37 - 4,34 (m, 1H), 4,20 (t, J= 8,0
Hz, 1H), 3,89 (s, 1H), 3,63 (s, 1H), 3,10 - 3,05 (m, 1H), 2,10 (s, 3H), 1,63 - 1,63 (m, 8H),
1,05 - 0,72 (m, 6H). LCMS: (phuong phap E) 508,3 (M'+H), thoi gian luu 2,39 phut,
98,34% (tdi da). HPLC: (phuong phap B) thoi gian luu 4,58 phut, 97,265% (t6i da).

Thir nghiém sinh hoc
Quy trinh thir nghiém IBAT (h/m)

10.000 té bao (té bao IBAT biéu hién qué muc cua ngudi hodc clia chudt) dugc chy
vao dia 96 giéng (Corning CLS3809) trong 200pl moi truong MEM-alpha (Gibco
12571-063) duoc bd sung FBS (Gibco 10438026) v6i lugng 10%, chita Puromyxin
(Gibco A1113803) (10pg/ml) va duge u & 37°C trong 5% CO, trong 48 gid. Sau khi u,
moi truong duge gan bo khoi giéng va té bao dugc rira hai 1an bang mdi trudng MEM-
alpha co ban (khong chia FBS) v6i luong 300pul. MBbi 14n gan bé moi truong MEM-
alpha co ban, cic dia dugc gd nhe 1én khan giéy dé dam bao loai bd t6i da moi truong
con sot lai.

Céc dung dich lofing 42 kim ham thir nghiém (ndng d8 thir nghiém cao nhit 13
10puM, pha loang ndi tiép 3 14n, 10 dung dich) da pha trong DMSO (Sigma D2650) dugc
bd sung vao hdn hop u (duy tri ndng d6 cudi cting ctia DMSO la 0,2%) chira axit 3H-
taurocholic 0,25uM (ARC ART-1368) va axit taurocholic lanh v&i ndng d6 5uM (Sigma
T4009), Sau d6, bd sung hdn hop @ chira chit kim ham thir nghiém véi lwgng 50ul vao
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cac giéng nay (lap lai hai 14n) va cac dia ndy dugc u trong 20 phut trong ti 4m CO, &
37°C. Sau khi 0, phan Gng nay dugc dung lai bing cach giir cac dia nay trén hdn hop
nuée da trong 2-3 phut va sau d6 hon hop i duge hit hoan toan khoi giéng. Cac giéng
nay dugc rira hai lan bing axit taurocholic 1mM dugc hoa tan trong HBSS (Gibco
14175079) (d6 pH=7.4) c6 bd sung dung dich d&&m HEPES (Gibco 15630080) (10 mM)
da dugc 1am lanh, khong dan nhan véi lwgng 250pl. Céc dia nay duogc gd nhe 1€n khan
gidy sau mdi 14n rira @& dam bao bo tdi da dung dich dém khoa.

MicroScint-20 (PerkinElmer 6013621) duoc bd sung vao cic giéng nay véi luong
100pl va giit qua dém & nhiét do phong truéc khi doc cic dia nay trong may dém
TopCount NXT™ Microplate Scintillation and Luminescence ctia PerkinElmer theo quy

trinh thtr nghiém 3H (thoi gian doc duge dat & 120 gidy cho mbi giéng).

Quy trinh thir nghiém LBAT (h/m)

20.000 té bao (t& bao LBAT bidu hién qué mirc ctia ngudi hodc clia chudt) duoc cdy
vao dia 96 giéng (Corning CLS3809) trong 100pl moi truong MEM-alpha (Gibco
12571-063) dugc bd sung FBS (Gibco 10438026) voi lugng 10%, chira Genetixin
(Gibco 10131-027) (1 mg/ml) va duge u & 37°C trong 5% CO, trong 24 gid. Sau khi u,
moi treong dugce gan bo khoi giéng va té bao dugc rira hai 14n bang moi trudng MEM-
alpha co ban (khéng chua FBS) véi luong 300pl. MBbi 1an sau khi gan bé moi truong
MEM-alpha co ban, céc dia dugc go nhe 1én khin gidy d& dam bao loai bé t6i da moi
trudong con sot lai. |

Déi v6i LBAT ciia ngudi, chuén bi hdn hop u bing cach bd sung cac dung dich kim
ham thir nghiém da dugc pha loang (pha lodng ndi tiép 3 lan trong DMSO (Sigma
D2650), 10 dung dich) trong MEM-alpha (khong chira FBS), chtra axit 3H-taurocholic
(ARC ART-1368) 0,3uM va axit taurocholic lanh (Sigma T4009) 7,5uM (duy tri ndng
@6 cudi cung cia DMSO 1a 0,2%). Ddi voi LBAT ciia chudt, chudn bi hén hop 1 bang
cach bd sung cac dung dich kim ham thir nghiém da duoc pha loadng (pha loéng nbi tiép 3
lan trong DMSO, 10 dung dich) trong MEM-alpha (khong chia FBS) chta axit 3H-
© taurocholic 0,3uM va axit taurochdiic ianh 25uM (duy tri ndng d6 ¢udi dling cid DMSO
1a 0,2%).

Sau d6, bd sung hdn hop 0 chira chit kim him tht nghiém véi luong 50ul vao céac
giéng nay (1ap lai hai 14n) va céac dia nay dugc u trong 20 phut trong ti 4m CO, & 37°C.

Sau khi 1, phan tng nay dugc dung lai bang cach gift cac dia nay trén hdn hop nuéc da

-130-



41627

trong 2-3 phut va sau do hdn hop 0 nay dugce hat hoan toan khéi giéng. Cac giéng nay
duoc rira hai 14n bang axit taurocholic 1mM dugc hoa tan trong HBSS (Gibco 14175079)
(d6 pH=7,4) ¢o bd sung dung dich dém HEPES (Gibco 15630080) (10 mM) da dugc
lam lanh, khong dan nhin véi lugng 250pl. Céc dia nay dugc gd nhe 1€n khan gidy sau
mdi 13n rira d8 dam bao bo tdi da dung dich dém khoa.

MicroScint-20 (PerkinElmer 6013621) duoc bd sung vao cac giéng nay véi luong
100pl va giit qua dém & nhiét do phong trudc khi doc cic dia ndy trong may dém
TopCount NXT™ Microplate Scintillation and Luminescence ctia PerkinElmer theo quy
trinh thir nghiém 3H (thoi gian doc dugc dat & 120 gidy cho mdi giéng, v6i huéng dit dia
binh thudng).

Thit nghiém tinh thém hai chiéu (t¢ bao Caco-2)

Té bao Caco-2 (Evotec) duoc cdy véi mat do 70.000 té bao/giéng trong dia chén
nudi cdy té bao 24 giéng Millicell® va dugc giit trong th 4m (37°C, 5% CO,, 95% RH)
trong 21 ngdy, ¢6 thay mdi truong vao cac ngay thay mdi truong.

Dung dich gbc (10 mM) ciia hop chét thir nghiém, atenolol (cht dénh déu do tham
thiu thip), propranolol (chit danh ddu do tham thAu cao) va digoxin (co chét ding cho
con dudng van chuyén P-gp) di dugc chuén bi trong dimetylsulfoxit (DMSO). Dung
dich gbc ctia chit trung gian (1mM) dugc chuin bi bang cach pha lodng dung dich gbe
10mM v6i lugng 10p1 v6i DMSO nguyén chét v6i lugng 90pl. Dung dich gbc hoat dong
(10uM) duoc chuln b bing céch pha loang 50p! dung dich c6 nong do ImM véi 4950ul
dung dich dém FaSSIF. Sau khi bd sung cac hop chét vao FaSSIF, cac mau dugc xur Iy
bing séng siéu m trong 2 gid va ly tdm & tbc dd 4000 vong/phut trong 30 phut & 37°C.
St dung truc tiép dich ndi thu duge trong thir nghiém nay véi luong 4ml. Nong 6
DMSO cubi cung trong céc thir nghiém véin chuyén 13 1%.

O ngay thir nghiém, 16p don Caco-2 dugc rira hai lan bang dung dich dém vén
chuyén (HBSS, pH 7,4) va dugc u trude trong 30 phit (37°C, 5% CO,, 95% RH) trong
0 Am. Céc 16p don c6 tri s6 dién tré xuyén biéu md (TEER) 16n hon 350 ohm.cm” dugc
chon cho thi nghiém nay.

Thir nghiém nay duoc thuc hién theo huéng hép thu (A2B) va huéng tiét (B2A).
Céac thir nghiém vén chuyén dugc bét dau bing cach bd sung dung dich dém thir nghiém
van chuyén (dung dich dém FaSSIF da pha trong HBSS) chira cic hop chit vao budng
cho (budng & dinh A-B; budng & day bén B-A) & hai giéng gidng nhau (n=2). Dung dich
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dém HBSS khong chira thube (d6 pH=7,4), chira albumin huyét thanh bd (bovine serum
albumin - BSA) véi luong 1% dugce dua vao budng nhan (A-B-& ddy bén; B-A- ¢ dinh).
Lugng trong cac budng & dinh va & day bén 1an lugt 12 0,4 va 0,8ml. Sau khi bd sung
dung dich dinh lugng, cac dia dugc U trong t Am trong 120 phut & 37°C. Sau 120 phut,
m3u cho va mAu nhan duge thu nhan va chét nén thich hop véi (1:1, 30pl miu nghién
ciru + 30ul dung dich dém tréng) dung dich dém dbi 1ap. Chat nén méu dinh lugng thich
hop véi (1:1, 30ul miu nghién ctru + 30p1 dung dich dém trdng) dung dich dém dbi 1ap.
Céc mAu duoc xtt Iy bing cach bd sung axetonitril chira chét ndi chuin (60pl mau nghién
ctru + 200l axetonitril chira chéit ndi chuin -Tolbutamide, 500 ng/ml). Céc mau dugc
tao dong xody va ly tdm & tbc @6 4000 vong/phut trong 10 phit. Pha loang 100ul dich
ndi thu dugc bang nuée vé6i lugng 100pl va chuyén dich ndi nay vao 96 dia giéng moi.
Luong hop chét trong cic mau nay duge phéan tich phuong phap bang sic ky léng ghép
khéi phd (LC-MS/MS), sir dung phuong phap phén tich sinh hoc & mirc dd phat hién,
néu c6 thé.
Db thim théu bidu kién trung binh (P,y,, X 10 cm/gidy) ctia hop chat thir nghiém,
atenolol, propranolol va digoxin dugc tinh nhu sau:
Papp = ng—l—xl
dt Co A
trong d6 dg/dt = tdc d6 van chuyén (téc dd van chuyén hop chét trong buéng nhén),

Cy = lugng ban dau trong buéng cho, A = dién tich bé mit cua mang loc hitu hiéu.

Quy trinh thir nghiém dira vao HepaRG

Ong bao quan lanh chira cac té bao HepaRG da biét héa (Biopredic International
HPR116080) dugc rd dong trong moi truong ra dong/cdy trai HepaRG/dung cho muyc
dich chung (Biopredic International ADD670C) da bd sung Glutamax (Gibco 35050061)
200mM theo quy trinh dugc cung cip boi Biopredic International. Céy 70.000 té bao
trong moi giéng vao dia 96 giéng (Corning CLS3809) trong 100ul mdi truong rd
dong/ciy trai HepaRG/dung cho muc dich chung da bo sung Glutamax 200mM va dugc
1 & 37°C trong 5% CO, trong 24 gio. Sau khi 0, moi truong nubi cdy nay duoc thay thé
bang moi truong duy tri HepaRG /trao dbi chat (Biopredic International ADD620C) va
dugce 0 trong 6 ngay vdi viée bb sung mdi truong duy tri/trao dbi chat HepaRG méi sau
mdi 48 gio. Tai thoi diém 0 7 ngay sau khi cdy, gan bé mdi truong 1 khéi cac giéng va té
bao dugc rira hai l4n bing méi truong co ban E cia William (Gibco 12551032) véi
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lwong 250pl. Mbi 14n sau khi gan bo mai trudong co ban E cia William, cac dia ndy duoc
g0 nhe 1én khan gidy dé dam bao loai bd t6i da moi trudng con sot lai.

Chuén bi hdn hop 1t bang cach bd sung céc dung dich kim ham thir nghiém da duoc
pha loang (pha loang nbi tiép 3 1an trong DMSO (Sigma D2650)) trong moi truong E ctia
William (mdi trudong co ban) chira axit 3H-taurocholic (ARC ART-1368) 0,3uM va axit
taurocholic lanh (Sigma T4009) 7,5uM (duy tri ndng d6 cudi cing cia DMSO 1a 0,2%),
Sau d6, hdn hop 1 chira chit kim ham thir nghiém vé6i lwgng 50pul dugc bd sung vao cic
giéng nay (l3p lai hai 14n) va cac dia ndy dwgc u trong 30 phut trong ti 4m 5% CO, &
37°C. Sau khi 0, phan Gng nay dugc dung lai bang céach giir cac dia nay trén hon hop
nuéc da trong thoi gian tir 2-3 phiit va sau d6 hdn hop 1 nay dugc dwoc hit hoan toan
khoi giéng. Cac giéng nay duoc rira hai 14n bang 250p axit taurocholic lanh 1mM khong
dan nhan, dugc hoa tan trong HBSS (Gibco 14175079) (46 pH=7.,4) ¢ bd sung chét dém
HEPES (Gibco 15630080) (10mM). Céc dia nay dugc gd nhe lén khan gidy sau mdi lan
rira nhdm dam bao loai b tdi da dung dich dém khoa.

MicroScint-20 (PerkinElmer 6013621) duoc bd sung vao cac giéng nay véi lugng
100pl va gitt qua dém & nhiét do phong trude khi doc cdc dia ndy trong may dém
TopCount NXT™ Microplate Scintillation and Luminescence ctia PerkinElmer theo quy
trinh thir nghiém 3H (thoi gian doc duge dat & 120 gidy cho mdi giéng, v6i huéng dat dia
binh thuong).

Chudn bi cdc dung dich lodng chita hop chat thir nghiém

T4t ca cac hop chit thir nghiém dugc cung cip & dang bot & nhiét do phong. Dung
dich DMSO gbc 10mM chtra hop chét thir nghiém da duoc chuén bi, chia thanh céc phén
nhé va duoc bao quan ¢ -20°C. Tur dung dich DMSO gbc 10mM chira cac hop chét nay,
dung dich pha loang nbi tiép 3 1an trong DMSO da dugc chuén bi dé c6 tong cong 10
dung dich pha lo2ng chira hop chét thir nghiém. Dung dich pha lodng trong DMSO véi
luong 0,5p1 duge bd sung vao 250ul moi trudng co ban khong chia FBS, chira axit 3H-
taurocholic va axit taurocholic lanh dé chuin bi hdn hop u.
Nghién citu sinh khd dung

Chuot duc (C57BL/6 hoac CD1) hodc chudt Wistar 8-9 tudn tudi da dugc st dung.
Péi voi mdi hop chét thir nghiém, hai nhom, mdi nhom gdm 3 con chudt di duge st
dung. M6t nhom dugce tiém tinh mach voi lidu duy nhat 12 Img/kg (ta dugc 16ng 1a 100%
DMSO) qua tinh mach du6i va nhém con lai duge ubng lidu duy nhit 1a 10mg/kg thong
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qua 6ng bom thirc an. Nhom ubng mot lidu duy nhét duoc cho nhin an qua dém. Cac
mau mau dugce thu thip vao thoi diém 0,083, 0,25, 0,5, 1, 2, 4, 6, 8 va 24 gid sau khi
tiém tinh mach va vao thoi diém 0,25, 0,5, 1, 2, 4, 6, 8 va 24 gid sau khi uéng. Cac miu
méau duogc léy tir tinh mach hién. EDTA 0,2% duoc st dung lam chét chéng déng mau.
Céac miu dwgc phén tich bang phuong phép phan tich sinh hoc & mirc d6 phét hién dugc
phat trién dé wdc tinh hop chit thir nghiém trong huyét tuong bang cach sit dung hé
théng LC-MS/MS.

Két qua
Dit lidu sinh hoc dbi véi cac hop chét ctia cac vi du dugc trinh bay trong bang 8
dudi day.
Bang 8
Vi du hLBAT | hIBATICs; | Do thém théu (Caco-2) Sinh kha dung (%)
ICso (nM) (nM) PpAZB o
(x 10™ cm/sec)
1 2908 7192 0,9 34 (C57BL/6)
59 (CD1)
98 (mubi Na*; chudt)
2 736 4
3 283 23
4 3654 2176 2,4 45 (CD1)
90 (chuot)
5 1882 5110 4,2
6 3658 14
7 2225 2104 1,9
8 2633 121 9,5 0,5
9 1617 21 110,0 0,5
10 7205 2121 3,1
11 . 1175 31131 1,2
12 2222 31142 1,1
13 2222 15
14 342 60,0
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M6 hinh PD: Bdnh gid hop chdt thir nghiém trén lwong axit mdt t6ng s6 ciia & chudt duwc
C57BL/6.

Chuot C57BL/6N Tac 8-9 tudn tudi duge str dung dé nghién ctru tic dung cua chét
didu bién axit mat d6i véi luong axit mat. Sau khi két thuc giai doan cach ly kiém dich va
thich nghi, chu¢t duoc chia ngiu nhién thanh x nhom thir nghiém, dua trén khdi lugng co
thé: (i) dbi chimg ta dugc 16ng va (i) hop chét thir nghiém y mg/kg, dung dudng ubng,
mdi ngay mét 1an. Chudt dugc diéu tri bang hop chét thir nghiém trong 7 ngdy. Vao ngay
nghién ctru thr 5, chudt duoc nhét riéng 1& trong cic 16ng méi. Vao ngay thir 7, phan
duoc thu thap tir mdi 10ng, sau d6 14y mau tir mdi con chudt qua dudng sau hbc mit.
Chudt duoc giy chét dé 14y gan va doan hdi trang cubi tir mdi con chudt nhim phan tich
thém. Khdi lwong co thé va mirc tiéu thu thirc an dugce do hai 14n mdi tudn. BO mau lipit
huyét thanh dwgc phan tich trong cac mau huyét thanh & ngay tht 7. Axit mat tbng s6
trong huyét thanh dugc do trong cac mau huyét thanh nay & ngay thtt 7. Su bai tiét mat
vao phan dugc do trong miu phén ¢ ngay thir 7. Su biéu hién cua CYP7A1 va SHP trong
gan dugc dinh lugng trong cac mau gan & ngay thit 7. Triglyxerit va cholesterol tbng sb

trong gan dugc phan tich trong cac mau gan & ngdy thir 7.

M6 hinh axit mét trong nude tiéu: Pdnh gid tdc dung ciia cdc hop chat thir nghiém doi
V61 lwong axit mdt trong nuwoc tiéu & chuét dwe C57BL/6.

Chudt C57BL/6N Tac 8-9 tudn tudi dugc st dung dé nghién ctu tac dung cua chét diéu
bién axit mat déi v6i luong axit mat. Sau khi két thic giai doan céach ly kiém dich va
thich nghi, chudt dugc chia ngiu nhién thanh x nhom thir nghiém, dya trén khéi luong co
thé: (i) dbi chimg ta dugc 1éng va (ii) hop chét thir nghiém y mg/kg, dung dudng ubng,
mdi ngay mot 1an. Chudt duoc didu tri bang hop chét thir nghiém trong 7 ngdy. Vao ngay
nghién ctu thu 6, chudt dugc chuyén sang 16ng trao dbi chit. Vao ngay tht 7, phan va
nuée tidu duge thu thap tir mbi 16ng trao dbi chit, sau d6 14y mau tir mdi con chudt qua
duodng sau hdc mat. Mdi con chudt duge gay chét dé 14y than nham phan tich thém. Khéi
luong co thé dugc do hai 1An mdi tudn. Axit mat tdng sb trong huyét thanh dugc do trong
c4c mau huyét thanh & ngay tht 7. Sy bai tiét axit mat trong phén duge do trong miu
phéan & ngay thtr 7. Su bai tiét axit mat vao nudc tidu duge do trong miu nude tidu &
ngay tha 7. Su biéu hién ctia ASBT, OSTa, OSTAb va MRP2 trong than dugc dinh

lwong trong cdc mau than & ngay thir 7.
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YEU CAU BAO HO
Hop chét c6 cong thirc (1)
' ROA RSB 0.0 RS
HO o) S-N R
R%C R5® J< 2
0 o \ R
N
(R3],
@

trong do:

mdi R va R? doc 1ap 1a C 4 alkyl;

R® dugc chon doc 1ap tr nhom g@)m hydro, halogen, hydroxy, C;.4 alkyl, C;.4
haloalkyl, C;.4 alkoxy, C;.4 haloalkoxy, xyano, nitro, amino, N-(C4 alkyl)amino,
N,N-di(C,.4 alkyl)amino va N-(aryl-C;.4 alkyl)amino;

n 12 s6 nguyén bang 1, 2 hoic 3;

R* duoc chon tir nhom g@)m hydro, halogen, hydroxy, xyano, C;.4 alkyl, Cs.6
xycloalkyl, Ci4 alkoxy, Cs xycloalkyloxy, C;.4 alkylthio, Cs.¢ xycloalkylthio,
amino, N-(C.4 alkyl)amino va N,N-di(C;.4 alkyl)amino;

mdi R°A, R®, R¢ va R’ dugce chon doc l1ap tr nhom gém hydro, halogen,
hydroxy, amino va Cy_4 alkyl; va

R® dugc chon tir nhom gdm hydro va Cy4 alkyl;

hodc mudi duge dung ciia chiing.

Hop chét theo diém 1, trong d6 R! 14 n-butyl.

Hop chét theo diém 1 hodc 2, trong d6 R? 12 n-butyl.
Hop chét theo diém 1 hoic 2, trong d6 R 14 etyl.

Hop chit theo diém bat ky trong sb cac diém tir 1 dén 4, trong d6 R® dugc chon doc
1ap tr nhom gém hydro, halogen, hydroxy, amino, xyano, C;.4 haloalkyl, C;4
alkoxy va C;_4 haloalkoxy.
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Hop chét theo diém bét ky trong sb cac diém tir 1 dén 5, trong do6 R* dugc chon tir
nhom gém halogen, hydroxy, xyano, Cy4 alkyl, C;.4 alkoxy, C;.4 alkylthio, amino,
N-(Ci.4 alkyl)amino va N,N-di(C,.4 alkyl)amino.

Hop chét theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6 mdi R> va R®

dugc chon doc 14p tir nhém gdm hydro, halogen, hydroxy, amino va metyl.

Hop chit theo diém bt ky trong sb cac diém tir 1 dén 7, trong d6 R® 14 hydro hoic
metyl.

Hop chét theo diém 1, dugc chon tir nhém gbm:

axit 3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-benzo-
1,2,5-thiadiazepin-8-yl)oxy)propanoic;

axit 3-((3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahy dro-
1,2,5-benzothiadiazepin-8-yl)oxy)propanoic;

axit (S)-3-((3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)propanoic;

axit (R)-3-((3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)propanoic;

axit 3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoic;

axit (S)-3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoic;

axit (R)-3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)-2-hydroxypropanoic;

axit 3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin-8-yl)oxy)butanoic;

axit (S)-3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)butanoic;

axit (R)-3-((3,3-dibutyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)butanoic;

axit 3-((3,3-dibutyl-7-clo-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-

benzothiadiazepin-8-yl)oxy)propanoic;
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axit 3-((3,3-dibutyl-5-(4-hydroxyphenyl)-7-(metylthio)-1,1-dioxido-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic;

axit 3-((3-Butyl-7-(dimetylamin)-3-etyl-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)oxy)propanoic;

axit (S)-3-((3-butyl-7-(dimetylamin)-3-etyl-1,1-dioxido-5-phenyl-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic;

axit (R)-3-((3-butyl-7-(dimetylamin)-3-etyl-1,1-dioxido-5-phenyl-2,3,4,5-
tetrahydro-1,2,5-benzothiadiazepin-8-yl)oxy)propanoic;

O-(3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-1,2,5-
benzothiadiazepin-8-yl)serin;

(S)-O-((R)-3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)serin;

(R)-O-((R)-3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)serin;

(S)-O-((S)-3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)serin; va

(R)-0-((S)-3-butyl-3-etyl-7-(metylthio)-1,1-dioxido-5-phenyl-2,3,4,5-tetrahydro-
1,2,5-benzothiadiazepin-8-yl)serin;

hodc muoi duge dung cta ching.

Duoc phim, chira lugng hitu hiéu tri liéu cia hop chét theo diém bét ky trong sd

cac diém tir 1 dén 9, va mot hodc nhiéu ta dugc dugc dung.
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SEQUENCE LISTING
<110> ALBIREO AB
<120> HOP CHAT BENZOTHIADIAZEPIN VA DUQC PHAM CHUA HQP CHAT NAY
<130> NP0461WO

<150> 1IN 201911004690
<151> 2019-02-06

<150> SE 1950464-6
<151> 2019-04-12

<150> 1IN 201911049981
<151> 2019-12-04

<160> 4

<170> PatentIn version 3.5

<210> 1
<211> 1251
<212> PRT

<213> Homo sapiens
<400> 1

Met Ser Thr Glu Arg Asp Ser Glu Thr Thr Phe Asp Glu Asp Ser Gln
1 5 10 15

Pro Asn Asp Glu Val Val Pro Tyr Ser Asp Asp Glu Thr Glu Asp Glu
20 25 30

Leu Asp Asp Gln Gly Ser Ala Val Glu Pro Glu Gln Asn Arg Val Asn

Arg Glu Ala Glu Glu Asn Arg Glu Pro Phe Arg Lys Glu Cys Thr Trp
50 55 60

Gln Val Lys Ala Asn Asp Arg Lys Tyr His Glu Gln Pro His Phe Met
65 70 75 80

Asn Thr Lys Phe Leu Cys Ile Lys Glu Ser Lys Tyr Ala Asn Asn Ala
85 90 95

Ile Lys Thr Tyr Lys Tyr Asn Ala Phe Thr Phe Ile Pro Met Asn Leu
100 105 110

Phe Glu Gln Phe Lys Arg Ala Ala Asn Leu Tyr Phe Leu Ala Leu Leu
115 120 125

Ile Leu Gln Ala Val Pro Gln Ile Ser Thr Leu Ala Trp Tyr Thr Thr
130 135 140

Leu Val Pro Leu Leu Val Val Leu Gly Val Thr Ala Ile Lys Asp Leu
145 150 155 160

Val Asp Asp Val Ala Arg His Lys Met Asp Lys Glu Ile Asn Asn Arg
165 170 175

Thr Cys Glu Val Ile Lys Asp Gly Arg Phe Lys Val Ala Lys Trp Lys
180 185 190
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Glu

Pro

Tyr

225

Met

Ala

Asp

Asp

Phe

305

Lys

Met

Ala

Ser

Gly

385

Pro

His

Pro

His

Thr

465

Asp

Ile

Ala

210

val

Ser

Thr

Lys

Ala

290

Cys

Asn

Asn

Gly

Ser

370

Phe

Ile

Phe

Ala

Tyr

450

Phe

Ala

Gln

195

Asp

Glu

Leu

Phe

Phe

275

Asp

His

Ser

Tyr

Leu

355

Trp

Leu

Ser

Ile

Lys

435

Ile

Lys

Ser

Val

Ile

Thr

Glu

Asp

260

Thr

Lys

Gly

Gly

Met

340

Ala

Tyr

Ile

Leu

Asn

420

Ala

Phe

Lys

Gln

Gly

Leu

Ala

Ile

245

Gly

Gly

Ile

Leu

Lys

325

Val

Ile

Leu

Phe

Tyr

405

Trp

Arg

Ser

Cys

His
485

Asp

Leu

Glu

230

Thr

Phe

Thr

Leu

Val

310

Thr

Tyr

Gly

Tyr

Trp

390

Val

Asp

Thr

Asp

Cys

470

Asn

Val

Leu

215

Leu

Asp

Ile

Leu

Leu

295

Ile

Arg

Thr

His

Asp

375

Gly

Ser

Leu

Thr

Lys

455

Ile

His

Ile

200

Ser

Asp

Gln

Glu

Phe

280

Arg

Phe

Phe

Ile

Ala

360

Gly

Tyr

Val

Gln

Thr

440

Thr

Asn

Asn

Arg

Ser

Gly

Tyr

Cys

265

Trp

Gly

Ala

Lys

Phe

345

Tyr

Glu

Ile

Glu

Met

425

Leu

Gly

Gly

Lys
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Leu

Ser

Glu

Leu

250

Glu

Arg

Cys

Gly

Arg

330

Val

Trp

Asp

Ile

Val

410

Tyr

Asn

Thr

Gln

Ile
490

Lys

Glu

Thr

235

Gln

Glu

Asn

Val

Ala

315

Thr

val

Glu

Asp

val

395

Ile

Tyr

Glu

Leu

Ile

475

Glu

-140-

Lys

Pro

220

Asn

Arg

Pro

Thr

Ile

300

Asp

Lys

Leu

Ala

Thr

380

Leu

Arg

Ala

Gln

Thr

460

Tyr

Gln

Asn

205

Asn

Leu

Glu

Asn

Ser

285

Arg

Thr

Ile

Ile

Gln

365

Pro

Asn

Leu

Glu

Leu

445

Gln

Gly

Val

Asp

Ser

Lys

Asp

Asn

270

Phe

Asn

Lys

Asp

Leu

350

Val

Ser

Thr

Gly

Lys

430

Gly

Asn

Asp

Asp

Phe

Leu

Phe

Thr

255

Arg

Pro

Thr

Ile

Tyr

335

Leu

Gly

Tyr

Met

Gln

415

Asp

Gln

Ile

His

Phe
495

Val

Cys

Lys

240

Leu

Leu

Leu

Asp

Met

320

Leu

Ser

Asn

Arg

Val

400

Ser

Thr

Ile

Met

Arg

480

Ser



Trp

Ile

Phe

Gln

545

Ala

Ile

Ile

Thr

Ile

625

Asp

Cys

Phe

Lys

Ala

705

Leu

Glu

Thr

Met

Pro
785

Asn

Glu

Leu

530

Leu

Ala

Thr

Leu

Pro

610

Tyr

Ala

Tyr

Met

val

690

Ile

Ala

Thr

Thr

Glu

770

val

Thr

Gln

515

Leu

Asn

Arg

Ile

Asp

595

Glu

Glu

Leu

Lys

Ala

675

Tyr

Glu

Lys

Ala

Ile

755

Asn

Gln

Tyr

500

Ile

Ala

Tyr

Asn

Ser

580

Phe

Gly

Arg

Asp

Glu

660

Ala

Glu

Asp

Ala

Glu

740

Cys

Gln

Glu

Ala

Gln

val

Gln

Phe

565

Glu

Asn

Asn

Leu

Ile

645

Ile

Ser

Glu

Lys

Asp

725

Asn

Tyr

Arg

Ser

Asp

Ser

Cys

Ala

550

Gly

Leu

Ser

Ile

His

630

Phe

Glu

Val

Ile

Leu

710

Ile

Ile

Gly

Asn

Phe
790

Gly

Gly

His

535

Ala

Phe

Gly

Asp

Lys

615

Arg

Ala

Glu

Ala

Glu

695

Gln

Lys

Gly

Glu

Arg

775

Phe

Lys

Lys

520

Thr

Ser

Ala

Thr

Arg

600

Leu

Met

Asn

Lys

Ser

680

Lys

Asp

Ile

Phe

Asp

760

Gly

Pro

Leu

505

Glu

Val

Pro

Phe

Glu

585

Lys

Tyr

Asn

Glu

Glu

665

Thr

Asp

Gly

Trp

Ala

745

Ile

Gly

Pro

41627

Ala

Pro

Met

Asp

Leu

570

Arg

Arg

Cys

Pro

Thr

650

Phe

Asn

Leu

val

val

730

Cys

Asn

Val

Gly

Phe

Glu

Val

Glu

555

Ala

Thr

Met

Lys

Thr

635

Leu

Thr

Arg

Ile

Pro

715

Leu

Glu

Ser

Tyr

Gly
795

-141-

Tyr

Val

Asp

540

Gly

Arg

Tyr

Ser

Gly

620

Lys

Arg

Glu

Asp

Leu

700

Glu

Thr

Leu

Leu

Ala

780

Asn

Asp

Arg

525

Arg

Ala

Thr

Asn

Ile

605

Ala

Gln

Thr

Trp

Glu

685

Leu

Thr

Gly

Leu

Leu

765

Lys

Arg

His

510

Gln

Thr

Leu

Gln

Val

590

Ile

Asp

Glu

Leu

Asn

670

Ala

Gly

Ile

Asp

Thr

750

His

Phe

Ala

Tyr

Phe

Asp

val

Asn

575

Leu

val

Thr

Thr

Cys

655

Lys

Leu

Ala

Ser

Lys

735

Glu

Ala

Ala

Leu

Leu

Phe

Gly

Asn

560

Thr

Ala

Arg

val

Gln

640

Leu

Lys

Asp

Thr

Lys

720

Lys

Asp

Arg

Pro

Ile
800
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Ile Thr Gly Ser Trp Leu Asn Glu Ile Leu Leu Glu Lys Lys Thr Lys
805 810 815

Arg Asn Lys Ile Leu Lys Leu Lys Phe Pro Arg Thr Glu Glu Glu Arg
820 825 830

Arg Met Arg Thr Gln Ser Lys Arg Arg Leu Glu Ala Lys Lys Glu Gln
835 840 845

Arg Gln Lys Asn Phe Val Asp Leu Ala Cys Glu Cys Ser Rla Val Ile
850 855 860

Cys Cys Arg Val Thr Pro Lys Gln Lys Ala Met Val Val Asp Leu Val
865 870 875 880

Lys Arg Tyr Lys Lys Ala Ile Thr Leu Ala Ile Gly Asp Gly Ala Asn
885 890 895

Asp Val Asn Met Ile Lys Thr Ala His Ile Gly Val Gly Ile Ser Gly
900 905 910

Gln Glu Gly Met Gln Ala Val Met Ser Ser Asp Tyr Ser Phe Ala Gln
915 920 925

Phe Arg Tyr Leu Gln Arg Leu Leu Leu Val His Gly Arg Trp Ser Tyr
930 935 940

Ile Arg Met Cys Lys Phe Leu Arg Tyr Phe Phe Tyr Lys Asn Phe Ala
945 950 955 960

Phe Thr Leu Val His Phe Trp Tyr Ser Phe Phe Asn Gly Tyr Ser Ala
965 970 975

Gln Thr Ala Tyr Glu Asp Trp Phe Ile Thr Leu Tyr Asn Val Leu Tyr
980 985 990

Thr Ser Leu Pro Val Leu Leu Met Gly Leu Leu Asp Gln Asp Val Ser
995 1000 1005

Asp Lys Leu Ser Leu Arg Phe Pro Gly Leu Tyr Ile Val Gly Gln
1010 1015 1020

Arg Asp Leu Leu Phe Asn Tyr Lys Arg Phe Phe Val Ser Leu Leu
1025 1030 1035

His Gly Val Leu Thr Ser Met Ile Leu Phe Phe Ile Pro Leu Gly
1040 1045 1050

Ala Tyr Leu Gln Thr Val Gly Gln Asp Gly Glu Ala Pro Ser Asp
1055 1060 1065

Tyr Gln Ser Phe Ala Val Thr Ile Ala Ser Ala Leu Val Ile Thr
1070 1075 1080

Val Asn Phe Gln Ile Gly Leu Asp Thr Ser Tyr Trp Thr Phe Val
1085 1090 1095

-142-



Asn Ala Ph
1100

Met Phe As
1115

Ala Phe G1
1130

Tyr Ile Tr
1145

Pro Val Va
1160

Glu Ser As
1175

Glu Gln Tr
1190

Thr Arg Ar
1205

Asp Leu Il
1220

Leu Asp Al
1235

Gly Asp Se
1250

<210> 2

<211> 3756
<212> DNA
<213> Homo

<400> 2
atgagtacag

gtggttccct
gaaccagaac
gaatgtacat
aacacaaaat
aagtacaacg
aatttatatt
tggtacacca
gtggacgatg
attaaggatg
cgtctgaaaa
aacagcctct
atgtcacttg

ggttttattg

e Ser Ile

p Phe His

n Phe Thr

p Leu Thr

1 Ala Ile

p Lys Ile

p Gln Arg

g Ser Ala

e Ser Ser

a Ile Val

r

sapiens

aaagagactc
acagtgatga
aaaaccgagt
ggcaagtcaa
tcttgtgtat
catttacctt
tcctggetct
cactagtgcc
tggctcgeca
gcaggttcaa
aaaatgattt
gctatgtgga
aaatcacaga

aatgtgaaga

Phe Gly Ser
1105

Ser Ala Gly
1120

Gly Thr Ala
1135

Ile Ile Leu
1150

Arg Phe Leu
1165

Gln Lys His
1180

Arg Gln Gln
1195

Tyr Ala Phe
1210

Gly Arg Ser
1225

Ala Asp Gly
1240

agaaacgaca
tgaaacagaa
caacagggaa
agcaaacgat
taaggagagt
tataccaatg
tcttatctta
cctgcttgtg
Ttaaaatgget
agttgctaag
tgttccagcect
aacagcagaa
ccagtacctc

acccaataac

41627

Ile Ala Leu Tyr Phe

1110

Ile His Val Leu Phe

1125

Ser Asn Ala Leu Arg

1140

Ala Val Ala Val Cys

1155

Ser Met Thr Ile Trp

1170

Arg Lys Arg Leu Lys

1185

Val Phe Arg Arg Gly

1200

Ser His Gln Arg Gly

1215

Ile Arg Lys Lys Arg

1230

Thr Ala Glu Tyr Arg

tttgacgagg
gatgaacttg
gcagaggaga
cgcaagtacc
aaatatgcga
aatctgtttg
caggcagttc
gtgctgggcg
caaggaaatca
tggaaagaaa
gacattctcc
ctggatggag
caaagagaag

agactagata

-143-

1245

attctcagcc
atgaccaggg
accgggagcc
acgaacaacc
ataatgcaat
agcagtttaa
ctcaaatctc
tcactgcaat
acaataggac
ttcaagttgg
tgctgtctag
aaaccaattt
atacattggc

agtttacagg

Gly Ile

Pro Ser

Gln Pro

Leu Leu

Pro Ser

Ala Glu

Val Ser

Tyr Ala

Ser Pro

Arg Thr

taatgacgaa
gtctgctgtt
attcagaaaa
tcactttatg
taaaacatac
gagagcagcc
taccctggcet
caaagacctg
gtgtgaagtc
agacgtcatt
ctctgagcect
aaaatttaag
tacatttgat

aacactattt

60

120

180

300

360

420

480

540

600

660

720

780



tggagaaaca
aggaacaccg
aagaatagtg
gtttacacga
tattgggaag
ccctectacce
cccatctcectce
tgggacctgce
ctcaatgaac
caaaatatca
gatgcctctc
gctgatggga
gagccagaag
aggactgatg
gctgccagga
gaactgggca
aagcgaatgt
gctgacactg
gatgccctgg
attgaagaaa
accaaccggg
ctgggagcta
cttgcaaaag
aatataggat
attaattctc
aagtttgcac
atcactggtt
ctgaagctga
aggctagaag
agcgcagtca
aagaggtaca
atcaaaactg
tcgagtgact
cgatggtctt
tttactttgg
gaggattggt
gggctgctcg

gtgggacaaa

caagttttcc
atttctgcca
ggaaaaccag
tctttgttgt
cacaggtggg
gtggattcct
tctatgtcag
aaatgtacta
agctcgggca
tgacctttaa
aacacaacca
agcttgcatt
tacgacagtt
gtcagctcaa
actttggctt
ctgaaaggac
ctatcattgt
ttatttatga
atatctttgce
aagaatttac
acgaagctct
cagctattga
ctgacattaa
ttgcttgtga
ttcttcatgce
ctcctgtgca
cttggttgaa
agttcccaag
ctaagaaaga
tctgctgeceg
agaaagccat
cccacattgg
attcctttge
acataaggat
ttcatttctg
tcatcaccct
accaggatgt

gagacttact

tttggatgct
cggcttagtc
atttaaaaga
tcttattctg
caattcctct
cattttctgg
cgtggaagtg
tgctgagaag
gatccattat
aaagtgctgt
caacaaaata
ttatgaccac
cttcttcttg
ctaccaggca
tgccttectce
ttacaatgtt
aagaacccca
acggttacat
aaatgaaact
agaatggaat
ggataaagta
agacaagcta
gatctgggtg
acttctgact
aaggatggaa
ggaatctttt
tgaaattctt
aacagaagaa
gcagcggceag
cgtcaccccc
cacgctggcc
cgttggaata
tcagttccga
gtgcaagttc
gtactccttc
ctacaacgtg
gagtgacaaa

attcaactat

41627

gataaaattt
atttttgcag
actaaaattg
ctttctgctg
tggtacctct
ggctatatca
attcgtcttg
gacacacccg
atcttctctg
atcaacgggc
gagcaagttg
tatcttattg
ctcgcagttt
gcctctceceg
gccaggaccc
cttgccattt
gaaggcaata
cgaatgaatc
cttagaaccc
aaaaagttta
tatgaggaga
caggatggag
cttactggag
gaagacacca
aaccagagga
tttccacccg
ctcgagaaaa
gaaagacgga
aaaaactttg
aagcagaagg
atcggagatg
agtggacaag
tatctgcaga
ctacgatact
ttcaatggct
ctgtacacca
ctgagcctcc

aagagattct
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tgttacgtgg
gtgctgacac
attacttgat
gtcttgccat
atgatggaga
ttgttctcaa
gacagagtca
caaaagctag
ataagacggg
agatatatgg
attttagctg
agcaaatcca
gccacacagt
atgaaggtgc
agaacaccat
tggacttcaa
tcaagcttta
ctactaagca
tatgcctttg
tggctgccag
ttgaaaaaga
ttccagaaac
acaaaaagga
ccatctgcta
atagaggtgg
gtggaaaccg
agaccaagag
tgcggaccca
tggacctggce
ccatggtggt
gggccaatga
aaggaatgca
ggctactgct
tcttttacaa
actctgcgca
gcctgceegt
gattccctgg

ttgtaagctt

ctgtgtaatt
taaaataatg
gaactacatg
cggccatgcet
agacgataca
caccatggta
cttcatcaac
aaccaccaca
gacactcaca
ggaccatcgg
gaatacatat
gtcagggaaa
catggtggat
cctggtaaac
caccatcagt
cagtgaccgg
ctgtaaaggt
agaaacacag
ctacaaggaa
tgtggcctcece
cttaattctc
catttcaaaa
aactgctgaa
tggggaggat
cgtctacgca
tgccttaatc
aaataagatt
aagtaaaagg
ctgcgagtgce
ggacctggtg
cgtgaacatg
agctgtcatg
ggtgcatggc
;éactttgcc
gactgcatac
gctcctcatg
gttatacata

gttgcatggg

900

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



gtcctaacat
caggatggag
gtaataacag
ttttcaattt
ggaatacatg
agacagccat
gttgccattc
catcgcaagc
ggcgtgtcaa
atctcctccg
ggcaccgcegg
<210> 3
<211> 1321
<212> PRT
<213> Homo
<400> 3
Met Ser Asp

1

Asn Asp Gly

Arg Leu Gln
35

Gln Leu Phe
50

Gly Ser Leu

Leu Ile Phe

Leu Gln Glu

Val Trp Thr
115

Cys Gly Leu
130

Tyr Alz
145

o
[
=

=

Cys Phe Trp

Phe Tyr Phe

cgatgatcct
aggcaccttc
tcaatttcca
ttggaagcat
ttctctttec
acatttggtt
gattcctgtc
ggttgaaggc
cgcggegcetce
ggcgcagcat

agtacaggcg

sapiens

cttcttcata
cgactaccag
gattggcttg
tgcactttat
atctgcattt
aactatcatc
aatgaccatc
ggaggagcag
ggcctacgcc
ccgcaagaag

caccggggac

Ser Val Ile Leu Arg

Phe Glu Ser Asp Lys

20

Asp Glu Lys Lys Gly

40

Arg Phe Ser Ser Ser

55

Cys Ala Phe Leu His

70

Gly Thr Met Thr Asp

Leu Gln Ile Pro Gly

100

Asn Ser Ser Leu Asn

120

Leu Asn Ile Glu Ser

Ile Ala Val Ala Va

135

)

150

Val Ile Ala Ala Ala

165

Arg Arg Ile Met Arg

180

41627

cctcttggag
tcttttgecg
gatacttctt
tttggcatca
caatttacag
ctggctgttg
tggccatcag
tggcagcgac
ttctcgcacc
cgctcgecge

agctga

Ser Ile Lys
10

Ser Tyr Asn

Asp Gly Val

Thr Asp Ile

Gly Ile Ala
75

Val Phe Ile
90

Lys Ala Cys
105

Gln Asn Met

Glu Met Ile

Leu Ile Thr
155

Arg Gln Ile
170

Met Glu Ile
185

-145-

cttatctgca
tcaccattgc
attggacttt
tgtttgactt
gcacagcttc
ctgtgtgctt
aaagtgataa
ggcagcaggt
agcggggcta

ttgatgccat

Lys Phe Gly

Asn Asp Lys
30

Arg Val Gly
45

Trp Leu Met
60

Gln Pro Gly

Asp Tyr Asp

Val Asn Asn
110

Thr Asn Gly
125

Lys Phe Ala
140

Gly Tyr Ile

Gln Lys Met

Gly Trp Phe
190

aaccgtaggg
ctctgctcectt
tgtgaatgct
tcatagtgct
aaacgctctg
actacccgtc
gatccagaag
gttccgeecgg
cgcggacctc

cgtggcggat

Glu Glu
15

Lys Ser

Phe Phe

Phe Val

Val Leu

80

Val Glu

95

Thr Ile

Thr Arg

Ser Tyr

Gln Ile

Arg Lys

175

Asp Cys

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3756



Asn

Ile

Thr

225

Leu

Ala

Ala

Arg

Glu

305

Val

Tyr

Glu

Gly

Thr

385

Pro

Lys

Pro

Glu

Leu

465

val

Ser

Asn

210

Ser

Thr

Thr

Tyr

Thr

290

Lys

Met

Ala

Tyr

Ala

370

Gly

Ile

Gly

Glu

Met

450

Gln

Asp

Val

195

Asp

Thr

Leu

Ile

Ala

275

val

Asn

Gly

Leu

Thr

355

Leu

Arg

Ile

Glu

Val

435

Thr

Leu

Gly

Gly

Ala

Ile

vVal

Gly

260

Lys

Ala

Leu

Phe

Ala

340

Pro

Asn

Ala

Asp

Ile

420

Lys

Ala

Ile

His

Glu

Ile

Cys

Ile

245

Leu

Ala

Ala

Val

Phe

325

Phe

Gly

Leu

Ala

Cys

405

Glu

Ile

Leu

Gln

Asp
485

Leu

Ala

Gly

230

Ile

Ser

Gly

Phe

Phe

310

Thr

Trp

Thr

Gly

Ala

390

Met

Phe

Leu

Val G

Arg
470

Ile

Asn

Asp

215

Phe

Ser

Val

Val

Gly

295

Ala

Gly

Tyr

Leu

Asn

375

Thr

Ser

His

Asn

Phe

Arg

Thr

200

Gln

Leu

Val

Ser

Val

280

Gly

Gln

Phe

Gly

Val

360

Ala

Ser

Glu

Asn

Asp

440

Pro

Tyr

Ser

Arg

Met

Leu

Ser

Lys

265

Ala

Glu

Arg

Val

Ser

345

Gln

Ser

Ile

Asp

val

425

Leu

Ser

Asp

Leu

41627

Phe

Ala

Gly

Pro

250

Phe

Asp

Lys

Trp

Trp

330

Thr

Ile

Pro

Phe

Gly

410

Thr

Asn

Gly

Pro

Asn
490

Ser

Leu

Phe

235

Leu

Thr

Glu

Arg

Gly

315

Cys

Leu

Phe

Cys

Glu

395

Tyr

Phe

Met

Ala

Cys

475

Ile
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Asp

Phe

220

Phe

Ile

Asp

Val

Glu

300

Ile

Leu

val

Leu

Leu

380

Thr

Lys

His

Val

Gly

460

Glu

Gln

Asp

205

Ile

Arg

Gly

Tyr

Ile

285

Val

Arg

Ile

Leu

Ser

365

Glu

Ile

Leu

Tyr

Ile
445

Lys

Gly

Trp

Ile
Gln
Gly
Ile
Glu
270
Ser
Glu
Lys
Phe
Asp
350
Val
Ala
Asp
Asp
Pro
430
Lys
Ser
Met

Leu

Asn

Arg

Trp

Gly

255

Leu

Ser

Arg

Gly

Leu

335

Glu

Ile

Phe

Arg

Arg

415

Ser

Pro

Thr

val

Arg
495

Lys
Met
Lys
240
Ala
Lys
Met
Tyr
Ile
320
Cys
Gly
Val
Ala
Lys
400
Ile
Arg
Gly
Ala
Thr

480

Asp



Gln

Ala

Val

Pro

545

Gly

Pro

Ser

Thr

Thr

625

Glu

Gln

Thr

Asp

Tyr

705

Tyr

Glu

Pro

Thr

Ile
785

Ile

Glu

Gln

530

Gln

Gly

Lys

Glu

Ile

610

Ile

Glu

Ser

Glu

Ser

690

Leu

Glu

Pro

Tyr

Pro

770

Pro

Gly

Asn

515

Ala

Gln

Gln

Ile

Ala

595

Ile

Ile

Leu

Gln

Asp

675

Leu

Val

Glu

Ala

Met

755

Leu

Asp

Ile

500

Ile

Ala

Phe

Lys

Leu

580

Met

Ser

Gly

Leu

Gly

660

Asp

Arg

His

Asp

Pro

740

Leu

Tyr

Lys

Val

Arg

Lys

Asp

Gln

565

Leu

Val

Val

Phe

Glu

645

Asn

Met

Ala

Glu

Arg

725

val

Val

Ala

Glu

Glu

Tyr

Glu

Thr

550

Arg

Leu

Gln

Ala

Glu

630

Arg

Gln

Leu

Ser

Pro

710

Lys

Arg

Gly

Phe

Glu
790

Gln

Gly

Ala

535

Leu

vVal

Asp

Glu

His

615

His

Lys

Ala

Ala

Ile

695

Pro

Asp

Arg

Ser

Leu

775

Gln

Glu

Arg

520

Asn

Val

Ala

Met

Val

600

Arg

Gly

Gly

Leu

Arg

680

Arg

Leu

Lys

Ile

val

760

Phe

Arg

Pro

505

Glu

Ala

Gly

Ile

Ala

585

Leu

Leu

Thr

Val

Asn

665

Thr

Gln

Ala

Asp

Leu

745

Gly

Ser

Ser

41627

Val

Asp

Tyr

Glu

Ala

570

Thr

Ser

Ser

Ala

Tyr

650

Glu

Phe

Arg

Val

Ile

730

Lys

Ala

Gln

Gln

Leu

Ala

Asn

Gly

555

Arg

Ser

Lys

Thr

val

635

Phe

Glu

Ser

Ser

vVal

715

Pro

Phe

Ala

Ile

Ile
795

-147-

Phe

Thr

Phe

540

Gly

Ala

Ala

Ile

Val

620

Glu

Thr

Asp

Arg

Lys

700

Asp

val

Ser

Val

Leu

780

Asn

Ser

Met

525

Ile

Gly

Leu

Leu

Gln

605

Arg

Arg

Leu

Ile

Gly

685

Ser

His

Gln

Ala

Asn

765

Gly

Gly

Thr

510

Glu

Met

Gln

Ile

Asp

590

His

Ala

Gly

Val

Lys

670

Ser

Gln

Lys

Glu

Pro

750

Gly

Thr

Val

Thr

Asp

Asp

Met

Arg

575

Asn

Gly

Ala

Thr

Thr

655

Asp

Tyr

Leu

Ser

Glu

735

Glu

Thr

Phe

Cys

Ile

Ile

Leu

Ser

560

Asn

Glu

His

Asp

His

640

Leu

Ala

Gln

Ser

Thr

720

Val

Trp

Val

Ser

Leu
800
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Leu Phe Val Ala Met Gly Cys Val Ser Leu Phe Thr Gln Phe Leu Gln
805 810 815

Gly Tyr Ala Phe Ala Lys Ser Gly Glu Leu Leu Thr Lys Arg Leu Arg
820 825 830

Lys Phe Gly Phe Arg Ala Met Leu Gly Gln Asp Ile Ala Trp Phe Asp
835 840 845

Asp Leu Arg Asn Ser Pro Gly Ala Leu Thr Thr Arg Leu Ala Thr Asp
850 855 860

Ala Ser Gln Val Gln Gly Ala Ala Gly Ser Gln Ile Gly Met Ile Val
865 870 875 880

Asn Ser Phe Thr Asn Val Thr Val Ala Met Ile Ile Ala Phe Ser Phe
885 890 895

Ser Trp Lys Leu Ser Leu Val Ile Leu Cys Phe Phe Pro Phe Leu Ala
900 905 910

Leu Ser Gly Ala Thr Gln Thr Arg Met Leu Thr Gly Phe Ala Ser Arg
915 920 925

Asp Lys Gln Ala Leu Glu Met Val Gly Gln Ile Thr Asn Glu Ala Leu
930 935 940

Ser Asn Ile Arg Thr Val Ala Gly Ile Gly Lys Glu Arg Arg Phe Ile
945 950 955 960

Glu Ala Leu Glu Thr Glu Leu Glu Lys Pro Phe Lys Thr Ala Ile Gln
965 970 975

Lys Ala Asn Ile Tyr Gly Phe Cys Phe Ala Phe Ala Gln Cys Ile Met
980 985 990

Phe Ile Ala Asn Ser Ala Ser Tyr Arg Tyr Gly Gly Tyr Leu Ile Ser
995 1000 1005

Asn Glu Gly Leu His Phe Ser Tyr Val Phe Arg Val Ile Ser Ala
1010 1015 1020

Val val Leu Ser Ala Thr Ala Leu Gly Arg Ala Phe Ser Tyr Thr
1025 1030 1035

Pro Ser Tyr Ala Lys Ala Lys Ile Ser Ala Ala Arg Phe Phe Gln
1040 1045 1050

Leu Leu Asp Arg Gln Pro Pro Ile Ser Val Tyr Asn Thr Ala Gly
1055 1060 1065

Glu Lys Trp Asp Asn Phe Gln Gly Lys Ile Asp Phe Val Asp Cys
1070 1075 1080

Lys Phe Thr Tyr Pro Ser Arg Pro Asp Ser Gln Val Leu Asn Gly
1085 1090 1095
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Leu

Ser

Phe

Ser

Val

Ile

Ile

Leu

Leu

Val

Leu

Ala

Thr

Val

Ala

Ser
1100

Ser
1115

Tyr
1130

Lys
1145

Ser
1160

Lys
1175

Ala
1190

Pro
1205

Ser
1220

Arg
1235

Asp
1250

Arg
1265

Ile
1280

Ile
1295

Tyr
1310

<210> 4

<211>
<212>
<213>

<400> 4

atgtctgact
gagtcagata
gatggcgtta
ctgatgtttg
ctcatttttg

cagattccag

vVal

Gly

Asp

Lys

Gln

Tyr

Ala

Glu

Arg

Asp

Thr

Glu

Gln

Glu

Tyr

3966
DNA
Homo sapiens

Ser

Cys

Pro

val

Glu

Gly

Ala

Lys

Gly

Pro

Glu

Gly

Asn

Lys

Lys

Ile

Gly

Asp

Asn

Pro

Asp

Lys

Tyr

Glu

Lys

Ser

Arg

Ala

Gly

Leu

aatcatataa
gagttggctt
tgggaagttt
gcacaatgac

gaaaagcatg

Ser

Lys

Gln

Val

Val

Asn

Gln

Glu

Lys

Ile

Glu

Thr

Asp

Thr

val

Pro
1105

Ser
1120

Gly
1135

Gln
1150

Leu
1165

Thr
1180

Ala
1195

Thr
1210

Gln
1225

Leu
1240

Lys
1255

Cys
1270

Ile
1285

His
1300

Thr
1315

Gly

Thr

Lys

Phe

Phe

Lys

Gln

Asn

Arg

Leu

Thr

Ile

Ile

Glu

Thr

tcgaagtata

taatgataag

ctttcaattg

gtgtgcattt

agatgttttt

tgtgaataac

41627

Gln

Ser

Val

Leu

Ala

Glu

Leu

Val

Ile

Leu

val

Val

Ala

Glu

Gly

aaatcaaggt
tttcggtttt
ctccatggaa
attgactacg

accattgtat

Thr

Ile

Met

Arg

Cys

Ile

His

Gly

Ala

Asp

Gln

Ile

Val

Leu

Ser

Leu

Gln

Ile

Ser

Ser

Pro

Asp

Ser

Ile

Glu

Val

Ala

Met

Met

Pro
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Ala
1110

Leu
1125

Asp
1140

Asn
1155

Ile
1170

Met
1185

Phe
1200

Gln
1215

Ala
1230

Ala
1245

Ala
1260

His
1275

Ala
1290

Ala
1305

Ile
1320

Phe

Leu

Gly

Ile

Met

Glu

Val

Gly

Arg

Thr

Leu

Arg

Gln

Gln

Ser

gegaggagaa
tacaagatga
cttcatcaac
tagcccagcec
acgttgagtt

ggactaacag

Val Gly

Glu Arg

His Asp

Gly Ile

Asp Asn

Arg Val

Met Ser

Ser Gln

Ala Ile

Ser Ala

Asp Lys

Leu Ser

Gly Val

Lys Gly

tgatggtttt
gaagaaaggt
tgacatttgg
aggcgtgcta
acaagaactc

ttccctcaac

60

120

180

240

300

360



cagaacatga
tttgccagtt
tgcttttggg
agaataatga
agattctctg
attcagcgca
ctgaccttgg
ctgagtgtgt
gctgatgaag
gttgaaaggt
gtgatgggat
ttctggtacg
cagattttcc
gaagcctttg
cccatcattg
gaattccata
ctcaacatgg
aaaagtacag
gtggatggcc
gtggagcaag
gaagatgcaa
atcatggacc
ggtggccaga
cttttggaca
ctgagtaaga
agagctgcag
gaagaattac
aatcaagctc
acctttagca
tctcagcettt
tatgaagaag
gttaggagga
ggtgcagctg
gggacttttt
ctttttgtag
gctaaatctg
gggcaagata

cttgctacag

caaatggaac
actatgctgg
tcattgccge
gaatggaaat
atgatattaa
tgacctcgac
ttattatttc
ccaagtttac
tcatttcatc
atgagaaaaa
tctttactgg
gctccacact
tcagtgtcat
caactggacg
actgcatgtc
atgtgacctt
tcattaaacc
cactgcaact
atgacattcg
agccagttct
caatggaaga
tgccacagca
aacaaagggt
tggccacctce
ttcagcatgg
ataccatcat
tggaaaggaa
ttaatgaaga
gagggagcta
cttacctggt
atagaaagga
ttctgaaatt
tgaacgggac
caattcctga
caatgggctg
gggagctcct
ttgcctggtt

atgcttccca

acgttgtggg
aattgctgtc
agctcgtcag
agggtggttt
taaaatcaat
catctgtggt
tgtcagcect
ggactatgag
aatgagaaca
tcttgtgttc
attcgtgtgg
tgtcctggat
agtaggagct
tgcagcagcc
agaagatggt
ccattatcct
aggggaaatg
cattcagcga
ctctcttaac
gttctctacc
catagtccaa
atttgacacc
agctatcgce
agctctggac
gcacacaatc
tggttttgaa
aggtgtttac
ggacataaag
ccaggatagt
gcacgaacct
caaggacatt
cagtgctcca
agtcacaccc
taaagaggaa
tgtatctctt
aacaaaaagg
tgatgacctc

agttcaaggg
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ttgctgaaca
gcagtactta
atacagaaaa
gactgcaatt
gatgccatag
ttcctgttgg
ctcattggga
ctgaaggcct
gtggctgctt
gcccagegtt
tgtctcatct
gaaggagaat
ttaaatcttg
accagcattt
tacaagttgg
tccagaccag
acagctctgg
ttctatgacc
attcagtggc
accattgcag
gctgccaagg
cttgttggag
agagccctca
aatgagagtg
atttcagttg
catggcactg
ttcactctag
gatgcaactg
ttaagggctt
ccattagctg
cctgtgcagg
gaatggccct
ttgtatgcct
caaaggtcac
ttcacccaat
ctacgtaaat
agaaatagcc

gctgccggcet
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tcgagagcga
tcacaggata
tgagaaaatt
cagtggggga
ctgaccaaat
gatttttcag
ttggagcagc
atgccaaagc
ttggtggtga
ggggaattag
ttttgtgtta
atacaccagg
gcaatgcctc
ttgagacaat
atcgaatcaa
aggtgaagat
taggacccag
cctgtgaagg
ttagagatca
aaaatattcg
aggccaatgc
aaggaggagg
tccgaaatcce
aagccatggt
ctcatcgcectt
cagtggaaag
tgactttgca
aagatgacat
ccatccggca
ttgtagatca
aagaagttga
acatgctggt
ttttattcag
agatcaatgg
ttctacaggg
ttggtttcag
ctggagcatt

ctcagatcgg

aatgatcaaa
tattcaaata
ttactttagg
gctgaataca
ggccctttte
gggttggaaa
caccattggt
aggggtggtg
gaaaagagag
aaaaggaata
tgcactggcc
aacccttgtc
tccttgtttg
agacaggaaa
gggtgaaatt
tctaaatgac
tggagctgga
aatggtgacc
gattgggata
ctatggcaga
ctacaacttc

ccagatgagt

caagattctg .

gcaagaagtg
gtctacggtc
agggacccat
aagccaggga
gcttgcgagg
acgctccaag
taagtctacc
acctgcccca
agggtctgtg
ccagattctt
tgtgtgccta
atatgccttt
ggcaatgctg
gacaacaaga

gatgatagtc

420

480

540

600

660

720

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640



aattccttca
agcctggtca
atgttgacag
aatgaagccc
gaagcacttg
tacggattct
agatatggag
atctctgcag
tatgcaaaag
atcagtgtat
gttgattgta
gtgtcgatta
actagcattc
ggtcatgaca
caggaaccag
aaagaaattc
gtcatgtcac
agaggggaga
ctactagatg
ctagacaaag
cagaacgcgg
gaagaactga

agttga

ctaacgtcac
tcttgtgett
gatttgcctc
tcagtaacat
agactgagct
gctttgectt
gttacttaat
ttgtactgag
ctaaaatatc
acaatactgc
aatttacata
gtccagggca
agctgttgga
gcaaaaaagt
tgttgtttgce
ccatggaaag
tcccagagaa
aacaacgcat
aagccacttc
ccagagaggg
atatcattgc

tggcccaaaa

tgtggccatg
cttccecctte
tcgagataag
ccgcactgtt
ggagaagccc
tgcccagtgce
ctccaatgag
tgcaacagct
agctgcacgc
aggtgaaaaa
tccttcectega
gacactggcg
acgtttctat
aaatgtccag
ctgtagcata
agtcatagca
atatgaaact
tgctattgct
tgccttagac
tcggacctgce
tgtcatggca

aggagcctac
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atcattgcct
ttggctttat
caggccctgg
gctggaattg
ttcaagacag
atcatgttta
gggctccatt
cttggaagag
ttttttcaac
tgggacaact
cctgactcgce
tttgttggga
gatcctgatc
ttccteeget
atggacaata
gctgcaaaac
aacgttgggt
cgggccattg
acagaaagtg
attgtcattg
cagggggtgg

tacaaactag
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tctcctttag
caggagccac
agatggtggg
gaaaggagag
ccattcagaa
ttgcgaattc
tcagctatgt
ccttctctta
tgctggaccg
tccaggggaa
aagttctgaa
gcagtggatg
aagggaaggt
caaacattgg
tcaagtatgg
aggctcagct
cccaggggtce
tacgagatcc
aaaagacggt
cccatcgcett
tgattgaaaa

tcaccactgg

ctggaagctg
acagaccagg
acagattaca
gcggttcatt
agccaatatt
tgcttcctac
gttcagggtg
caccccaagt
acaaccccca
gattgatttt
tggtctctca
tggcaaaagc
gatgatagat
aattgtttcc
agacaacacc
gcatgatttt
tcaactctct
taaaatcttg
gcaggttgct
gtccaccatc
ggggacccat

atcccccatc

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

3966





