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Linh vue ky thuit dwoc dé cap

Séang ché dé& xuat hop chat indazol, duoc phim va duoc phim két hop c6 chira

hop chat nay dé diéu tri tén thuong gan va/hodc day ching.
Tinh trang ky thuit clia sing ché

Gan va day ching cu thanh phin thiét yéu cta hé co xuong bang cach ndi lan
luot co voi xuong, va xuong véi xuong. Ca gan va day chiang duoc tao ra trong clng
quy trinh biét hoéa (Schweitzer, R. et al. Development, 2001 Oct;128(19):3855-66). Mic
du mot s6 luong cac yéu td sinh trudng va yéu t6 phién ma cy thé da dugc phat hién
thiy 12 tham gia vao su tao gan trong cac qua trinh phét trién va phuc hoi, hiéu biét chi

tiét vé& bénh ly gan van con so khai.

Téng quan vé sinh hoc gan (Duprez D. et al., Nature, 2015, 11, 223-233) tom tit
cac tién bo duoc tao ra trong sinh hoc gan cho dén nay va nh4n manh rﬁmg van c¢6 nhu

cau ve viéc diéu tri hiéu qua doi vai ton thuong gin.

Cho dén nay, tiéu chuan chim séc déi véi su dat gan 1a phau thuat trong khi vat

ly tri liéu dugc str dung cho su thodi hoa gan.

Ligu phap té bao va huyét tuong giau tiéu ciu ndm trong s6 cac phuong phéap

hién dang tréi qua thir nghiém lam sang d6i voi tén thuong gan.
Bin chat ky thuit cia sang ché

Muc dich cua sdng ché 14 phat trién hop chit ma hitu dung trong viéc diéu tri ton
thuong gén va day chang. Hop chét nay s& dwoc ing dung trong viée didu tri tdn thuong

gan va day chang, cu thé 1a dé phuc hoi gén va day ching.

Dé dat duoc muc dich trén day, theo mot khia canh, sang ché dé xuét hop chét,
mubi dugc dung ctia ching, duoc phim cta ching va dwoc phim két hop cla chung,
ma hop chét nay 1a tac nhan gdy cam tng cla su biéu hién gen scleraxis. Sang ché con
dé& xuat phuong phap diéu tri tén thuong gan va/hodc diy ching bao gdm budc ding

cho dbi twong can chung lwong hitu hiéu ctia hop chét theo sang ché.
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Céc phuong an khéac nhau cua sang ché duoc mo ta trong ban mo ta nay.

Trong céc khia canh nhét dinh, sing ché dé xuét hop chét co6 cong thire (I) & dang

tu do hodc ¢ dang mudi duoc dung:

NR3R,

D).

Theo phuong an khéc, sang ché d& xuit duoc pham c6 chira lugng hitu higu dé

diu tri ctia hop chét theo dinh nghia cta cong thirc (I) ¢ dang tu do hodc ¢ dang mudi
duoc dung, hodc cong thic con ctia chung (I-1), (IT), (II-1), (III), (III-1) nhu xac dinh

trong ban md ta nay va mdt hodc nhiéu chit mang duoc dung.

Theo phuong 4n khéc, sang ché dé xuét dang két hop, cu thé 1a duoc pham két
hop, ¢6 chtra lugng hitu hiéu dé diéu tri ctia hop chét theo dinh nghia cua cong thirc (1)
¢ dang tu do hodc ¢ dang mubi duoc dung hodc cong thirc con cua ching (I-1), (II), (II-
1), (IIT), (III-1) nhu x4c dinh trong ban md ta nay va mot hodc nhiéu tac nhan cé hoat
tinh tri liéu.

Theo phuong 4n khac nita, sang ché dé cap dén phuong phap diéu tri t6n thuong
gan va/hodc day ching & dbi tuong, bao gém budc dung cho dbi tuong luong hitu hiéu
dé diéu tri ctia hop chét theo dinh nghia cua cong thirc (I) & dang tu do hodc ¢ dang mudi
duoc dung hodc cong thitc con cta ching (I-1), (II), (II-1), (III), (III-1) nhu xac dinh

trong ban mo ta nay.

Theo phuong 4n khac, sang ché d& xuat hop chit theo dinh nghia ctia cong thic
(I) ¢ dang tu do hodc & dang mudi duoc dung, hodc cong thitc con cua chung (I-1), (ID),
(I1-1), (IID), (I1I-1) dé ding lam thudc.

Theo phuong an khéc, sang ché dé xuét hop chét theo dinh nghia ctia cong thirc
(I) & dang tu do hodc & dang mubi dugc dung, hodc cong thirc con ctia ching (I-1), (II),

(I1-1), (I10), (I1I-1) dé str dung trong viéc diéu tri ton thuong gan.
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Theo phuong an khéc, sang ché dé xuét hop chét theo dinh nghia cta cong thirc
(I) & dang tu do hoac ¢ dang mudi duoc dung, hodc cong thirc con cua ching (I-1), (ID),

(I1-1), (IID), (I11-1) dé str dung trong viéc diéu tri tdn thuong day ching.

Theo phuong 4n khéc, sang ché dé xuat viée sit dung hop chét theo dinh nghia
cta cong thire (I) & dang tu do hodc & dang mudi duge dung, hodc cdng thic con cla
chtng (I-1), (I1), (I1-1), (1), (I11-1) d& san xudt thudc dé didu tri ton thuong gén va/hodc
day chang.

MO ta vin tit cac hinh vé

Hinh 1 A) thé hién di liéu Strc Cing Hong thu dugc bing hop chét ctia Vi du 32
("Hop Chét Thir Nghiém") & dang db thi trong thir nghiém b6 gan ex vivo dugc mo ta
trong Vi du 93 (D).

Hinh 1 B) thé hién di lieu Mddun Young thu duge bing hop chét cia Vi du 32
("Hop Chit Thir Nghiém") & dang db thi trong thtr nghiém b6 gan ex vivo duoc mo ta
trong Vidu 93 (D).

Hinh 2A thé hién hinh anh biéu dién ctia Sy giai phong tich lity cda ché phdm vi
hat (F=1-5) cta hop chét ctia Vi du 32 theo thoi gian trong chat dém PBS d¢ pH 7.4,
Tween® 20 1 % (thé tich/thé tich), phan thu nhét, cac sb dung dé chi sb ctia hop phan
trong Bang 4.

Hinh 2B thé hién hinh anh biéu din ctia Sy giai phong tich liiy cta ché pham vi
hat (F=6-12) ctia hop chit ctia Vi du 32 theo thoi gian trong chéit dém PBS do pH 7.4,
Tween® 20 1 % (thé tich/thd tich), phan thi nhét, céc s dung d& chi sé ctia hop phan
trong Bang 4.

MO té chi tiét sang ché

Do dé, sang ché dé xuét hop chét c6 cong thire (T) & dang tu do hodc & dang mubi

duoc dung

NR3R4
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@
trong do,
R; duoc chon tir C1-Csalkyl, halogen va Ci-Csalkoxy;
R» doc 14p duoc chon tir Ci-Csalkyl va halogen;
n bang 1 hoic 2;
R3 duoc chon tir H va Ci-Csalkyl, va

R4 duoc chon tir C4-Cexycloalkyl duge thé tiy ¥ mot 1an hogc hon mot lan bang Rs;
vong khoéng thom di vong ¢ S hodc 6 canh c6 chira it nhat 1a mot nguyén tir khac loai
dugc chon tr N, O hoac S, dugc thé tuy v mot 1An hodc hon mét lan doc lap béng
hydroxyl, Ci-Csalkyl, Ci-Csalkoxy; trong d6 R4 khong phai la 4-hydroxyxyclohexyl

hoac tetrahydrofuran;
hodc

R3 va R4 cuing véi nguyén tr N ma ching gin vao tao thanh vong khong thom di vong
c6 4, 5 hodc 6 canh tiy y ¢ chita mot nguyén tir khac loai khac nita duoc chon tr N, O

hodc S, vong nay dugc thé mot 1an hodc hon mét lan bfmg Re;

Rs ddc 1ap duoc chon tr hydroxyl, haloCi-Csalkyl, halogen, Ci-Czalkyl, phenyl, benzyl,
C3-Cexycloalkyl, xyano;

Re doc 1ap duge chon tir halogen, hydroxyCi-Csalkyl, C(O)NHz, hydroxyl, Ci-Csalkyl,
xyano, haloCi-Csalkyl.

Trir khi c6 chi din khéc, cc thudt ngit "(cac) hop chét theo sang ché nay" hoic
"(c4c) hop chét theo séng ché" ding dé chi (cac) hop chét c6 cong thirc (I), hodc cong
thire con cta ching (I-1), (1), (II-1), (IIT), (III-1) va mudi cta ching, cling nhu 1a tat ca
cac ddng phén 1ap thé (bao gdm dbng phan khong dbi quang va chat ddng phan ddi anh),
ddng phan quay, chit hd bién, san phdm cong ndi bo kiéu ddng phén va hop chét dugce
danh d4u déng vi (bao gém su thé doteri), cling nhu 1a cac géc von da duoc tao ra.

Nhu dung trong ban mé ta nay, thuat ngt "Ci-Csalkyl" dung dé chi gdc chudi
hydrocacbon mach thing hodc mach nhénh chi gbm c6 cac nguyén tir cacbon va hydro,

khong chira sy chua no, ¢6 tir mot dén ba nguyén tir cacbon, va dugc gan vao phén con
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lai ctia phén tir bang lién két don. Thuat ngit "Ci-Caalkyl" can dugc hiéu theo d6. Vi du

vé C1-Csalkyl bao gdm metyl, etyl, n-propyl, 1-metyletyl (iso-propyl).

Nhu dung trong ban md ta nay, thudt ngit "hydroxyCi-Csalkyl" dung dé chi gbc
c6 cong thirc —R,-OH, trong d6 Ra 12 Cisalkyl nhu duoc xdc dinh ¢ trén. Vi du vé
hydroxyCi-Csalkyl bao gbm, nhung khong gidi han &, hydroxy-metyl, 2-hydroxy-etyl,
2-hydroxy-propyl, 3-hydroxy-propyl.

Nhu dung trong ban mé ta nay, thudt nglt "Cs-Cexycloalkyl" dung dé chi nhom
hydrocacbon don vong no ¢6 3-6 nguyén tir cacbon. Thuat ngit "Cs-Cexycloalkyl” can
duoc hidu theo d6. Vi du vé Cs-Cexycloalkyl bao gém xyclopropyl, xyclobutyl,
xyclopentyl va xyclohexyl.

Nhu dung trong ban mé ta nay, thuat ngit "Ci-Csalkoxy" dung dé chi gbc ¢6 cong
thitc -OR, trong d6 Ra 14 gbe Ci.Caalkyl nhu dugc xé4c dinh chung ¢ trén. Vi du vé Ci-

Csalkoxy bao gém, nhung khong gidi han ¢, metoxy, etoxy, propoxy, iSopropoxy.
"Halogen" hodc "halo" dung dé chi brom, clo, flo hoic iot.

Nhu dung trong ban m6 ta nay, thudt ngit "halogenCi-Csalkyl" hodc "haloCi-
Csalkyl" dung dé chi géc C1-Csalkyl, nhu dugc xéac dinh & trén, duoc thé bang mot hodc
nhiéu géc halo, nhu duoc xac dinh & trén. Vidu vé halogenC-Csalkyl bao g6m, nhung
khong gidi han &, triflometyl, diflometyl, flometyl, triclometyl, 2,2 2-trifloetyl, 1-
flometyl-2-floetyl, 3-bromo-2-flopropyl va 1-bromometyl-2-bromoetyl.

Nhu dung trong ban mé ta nay, thuat nglt "meso" dung dé chi chat dong phan

khong c6 hoat tinh quang hoc ¢6 chura it nhét 1a 2 tam 1ap thé.

Nhu ding trong ban mo ta nay, thuét ngit "vong khong thom di vong ¢6 5 hoac
6 canh c6 chira it nhat 1 mot nguyén tir khic loai duge chon tir N, O hodc S" khi dé cap
dén R4 dung dé chi vong no hodc chua no c6 5 canh ¢6 chira it nhét 13 mot nguyén tir
khéac loai duoc chon tir N, O hodc S trong d6 vong nay duoc gén vao phén con lai cua
phén tir thong qua nguyén tir cacbon cua vong hodc vong no hodc chua no ¢6 6 canh ¢6
chtra it nhat 1a mot nguyén tir khac loai duge chon tir N, O hodc S trong d6 vong nay
duoc gin vao phan con lai clia phan tit thong qua nguyén tir cacbon cua vong va bao

gbm, nhung khong gii han 6, tetrahydropyran, pyrolidin.
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Nhu dung trong ban md ta nay thut ngit "vong khong thom di vong ¢6 4, 5 hodc
6 canh tly ¥ c6 chita mot nguyén tir khéc loai khac nita duoc chon tir N, O hogc S" khi
d& cap dén R; va R4 cling véi nguyén tir N ma chiing gén vao, dimg dé chi vong no hodc
chua no chira N ¢6 4, 5 hodc 6 canh tly ¥ c6 chira mdt nguyén tir khac loai khac nira
duoc chon tir N, O hodc S va bao gém, nhung khong gidi han 6, azetidin, pyrolidin,

piperidin, morpholin. Tt hon 1, né 1 pyrolidin.

Nhu dung trong ban mo ta nay, thuat ngit "dugc thé tuy y mot 14n hodc hon mot
1an" t6t hon 13 ¢6 nghia 1a mot 14n, hai 14n hoic ba lan.

Nhu dung trong ban mé ta nay, "gan" diung dé chi mé lién két ma ndi co véi
xuong va ¢ kha nidng chiu duoc stc cang. Tét hon 1, gan dung dé chi gan Achilles

hodc dung dé chi gén ong xoay vai.

Nhu dung trong ban mé ta nay, "day ching" dung dé chi mo lién két ma ndi

xuong voi xuong.

Nhu dung trong ban md ta nay, thudt ngf "ton thuong gan" hodc "céac ton thuong
gan" bao gém ca ton thuong cAp tinh va t6n thuong man tinh. Tén thuwong cap tinh 1a
két qua cua sy kién chin thuong din dén vi du nhu su dut mot phén hodc toan bd cua
gan. Tén thuong min tinh 1a tdn thuong din dén su thoai héa gan ma khong dut gan.
Tén thuong cip tinh cling c6 thé xay ra trén co s& t6n thuong mén tinh dan dén sy dut

mdt phan hodc toan bd c6 thé xay ra sau d6 ciia gan bi thodi hoa.

Nhu dung trong ban mo ta nay, thuat ngi "tdn thuong day ching" hodc "céc ton
thuong day ching" bao gdm ca tén thuong cép tinh va ton thuong méan tinh. Tén thuong
cép tinh 1a két qua cua sy kién chén thuong din dén vi du nhu sy dat mot phﬁn hoac
toan bo cua ddy chiang. Tén thuong man tinh 1a tén thwong dan dén su thoai héa day
ching ma khong dat day chang. Tén thuong cAp tinh ciing c6 thé xay ra trén co sé ton
thuong mén tinh din dén su dut mot phﬁn hodc toan bd c6 thé xay ra sau do cua day
chéng bi thoi hoa.

Nhu dung trong ban m6 ta nay, thudt ngit "su tao gan" dung dé chi su tao ra md
gan hodc day chéng. Su tao gan c6 thé dat duoc bing cach gy cam Ung su biéu hién

gen scleraxis, su biéu hién gen tenomodulin va/hodc colagen typ I (Colla2).
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Trong mot phwong 4n, sang ché dé cap dén hop chat c6 cong thirc (I-1) & dang tu

do hodc & dang mubi dugc dung

NR3R,

SO,
N 4
\N R,
H

d-1)
trong d6 Ri, R2, R3 va R4 1a nhu xdc dinh trong ban mo ta nay d6i v6i hop chét c6 cong
thuee (D).

Theo mdt phuong 4n, sang ché @& cap dén hop chit c6 cong thie (1) & dang tu

do hodc ¢ dang mubi duoc dung

ey
trong do Ri, Ro, R3, Rs 1a nhu x4c dinh trong ban md ta nay déi voi hop chat c6 cong
thtre (1),

m béng 0, 1, hoac 2 va
x bang 1 hoic 2.

Trong mdt phuong 4n, sang ché dé cap dén hop chét c6 cong thic (IT) & dang tu

do hodc & dang mubi duoce dung trong d6
R1, Ry, Rs 14 nhu xé4c dinh trong ban mé ta nay dbi véi hop chat ¢6 cong thue (I),
Rs doc 1ap duoc chon tir hydroxyl, haloCi-Csalkyl, halogen, Ci-Caalkyl;

m béng 0 hodac 1; va
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x bang 1 hodc 2.
Trong mdt phuong an, sang ché dé cap dén hop chit c6 cong thie (11-1)

Rs
Rs

(I-1)

trong d6 R1 va R; 1a nhu x4c dinh trong ban md ta nay d6i voi hop chat c6 cong thire (1),

va
mdi Rs ddc 14p duge chon tir hydroxyl, haloCi-Csalkyl, halogen, Ci-Coalkyl.

Theo phuong 4n khéc, sang ché d& cap dén hop chét c6 cong thirc (1) ¢ dang tu

do hoac ¢ dang mudi dugc dung

(IIT)
trong do
Ry va R, 1a nhu x4c dinh trong ban moé ta nay d6i véi hop chat ¢ cong thie (1),

R doc 1ap duge chon tir halogen, hydroxyCi-Csalkyl, C(O)NHa, hydroxyl, Ci-Csalkyl,
xyano, haloC;-Csalkyl;

p bang 0, 1 hodc 2 va

y bang 1, 2 hoic 3.
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Theo phuong an khéc, sang ché dé cap dén hop chat c6 cong thirc (III-1) & dang

Re
S
|

tu do hodc ¢ dang mudi duoc dung

(III-1)
trong do
Ry va Ry 1a nhu x4c dinh trong ban mo ta nay ddi véi hop chét c6 cong thie (I),
R doc 1ap duoc chon tr halogen, hydroxyCi-Csalkyl, Ci-Csalkyl, hydroxyl; va
y bing 1, 2, hodc 3.

Cac phuong an khéc nhau dugc liét ké cua sang ché duoc mo ta trong ban mo ta
nay. Can hiéu rang cac dau hiéu duoc x4c dinh trong mdi phuong 4n c6 thé dugce két

hop véi cac dau hiéu xac dinh khac dé tao ra cac phuong an khéc nita cua sang che.

Phuong an 1. Hop chét ¢6 cong thirc (I) & dang tu do hodc & dang mudi duge
dung

@

trong do,
R; duoc chon tir C;-Csalkyl, halogen va Ci-Csalkoxy;

R, ddc 1ap duoc chon tir C1-Csalkyl va halogen;

-10-
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n béng 1 hodc 2;
R3 duoc chon tir H va C1-Csalkyl, va

R4 duogc chon tir C4-Cexycloalkyl duoc thé tuy y mot 14n hodc hon mdt lan b?lng Rs;
vong khong thom di vong ¢ 5 hodc 6 canh c6 chura it nhat 1a mot nguyén tir khéc loai
duoc chon tir N, O hodc S, dugc thé tiy y mot 1An hodc hon mét lan doc lap béng
hydroxyl, Ci-Csalkyl, Ci-Csalkoxy; trong d6 R4 khong phai la 4-hydroxyxyclohexyl
hodc tetrahydrofuran.

hoac

R3 va R4 ciing v&i nguyén t N ma ching gin vao tao thanh vong khong thom di vong
¢6 4, 5 hodc 6 canh try y ¢6 chira mdt nguyén tir khac loai khac nfta duoc chon tr N, O

hodac S, vong nay duoc thé mot 1an hoic hon mot lan béng Re;

Rs doc 1ap duoc chon tir hydroxyl, haloCi-Csalkyl, halogen, Ci-Caalkyl, phenyl, benzyl,
Cs-Cexycloalkyl, xyano;

Rs doc lap duoc chon tir halogen, hydroxyCi-Csalkyl, C(O)NHo, hydroxyl, Ci-Csalkyl,
xyano, haloCi-Csalkyl.

Phuong an 2. Hop chét theo phuong 4n 1 c6 cdng thirc (I-1) ¢ dang tu do hodc &

dang mudi duge dung

NR3R,

SO,
g

(I-1).

Phuong an 3. Hop chét theo phuong 4n 1 hogc 2 c6 cong thue (II) ¢ dang tu do

yd
Tz~ N

hodc ¢ dang mudi dugce dung

-11-
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N 4
\N R2
H

(II)
trong d6 m bang 0, 1, hodc 2 va x bang 1 hoic 2.

Phuong 4n 4. Hop chét theo phuong 4n bat ky trong sb cac phuong an tir 1 dén3
¢ dang tu do hoac ¢ dang mubi duoc dung, trong d6 Rs doc 1ap duoc chon tir hydroxyl,
haloC;-Csalkyl, halogen, Ci-Coalkyl.

Phuong 4n 5. Hop chit theo phuong 4n bat ky trong sd cac phuwong an 3 hogc 4
¢ dang ty do hodc ¢ dang mudi duoc dung, trong d6 m béng 0 hodc 1.

Phuong 4n 6. Hop chat theo phuong n bat ky trong sb cac phuong an tr 3 dén s
o dang tu do hoac & dang mudi duoc dung, trong d6 x béng 1.

Phuong 4n 7. Hop chét theo phuong 4n bat ky trong s6 céc phuong an tir 3 dén 5
o dang tu do hoac & dang mudi duoc dung, trong d6 x béng 2.

Phuong 4n 8. Hop chét theo phuong 4n bét ky trong s cac phuong an tir 1 dén 7
¢ dang ty do hoac ¢ dang mudi dugc dung, trong d6 R 1a H.

Phuong 4n 9. Hop chét theo phuong 4n bat ky trong s6 cac phuong an tir 1 dén 7
& dang tu do hoac ¢ dang mudi duoc dung, trong d6 R3 1a metyl.

Phuong 4n 10. Hop chat theo phuong én 1 ¢é cdng thirc (III) & dang tu do hodc

¢ dang muoi dugc dung,

-12-
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(1)
trong d6 p béng 0,1 hodac2vay béng 1, 2 hoac 3.

Phuong én 11. Hop chét theo phuong én 10, & dang tu do hodc ¢ dang mudi duoc
dung, trong dé p bang 0.

Phuong 4n 12. Hop chét theo phuong an 10, ¢ dang tur do hodc ¢ dang mudi duogc
dung, trong d6 p bang 1.

Phuong 4n 13. Hop chat theo phuong 4n 10, & dang tu do hodc & dang mudi duoc
dung, trong d6 p bang 2.

Phuong 4n 14. Hop chat theo phuong an bét ky trong s6 cac phuong an tir 10 dén
13, ¢ dang tu do hodc ¢ dang mudi duoc dung, trong d6 y béng 1.

Phuong 4n 15. Hop chat theo phuong an bat ky trong sb cac phuong 4n tir 10 dén
13, 0 dang tu do hodc & dang mudi duoc dung, trong d6 y béing 2.

Phuong 4n 16. Hop chat theo phuong an bét ky trong sb cac phuong an tir 10 dén
13, ¢ dang tu do hodc ¢ dang mudi dugc dung, trong d6 y bﬁng 3.

Phuong 4n 17. Hop chat theo phuong 4n bat ky trong s6 cdc phuong 4n, 1, 2, va
tr 10 dén 16, & dang tu do hozc & dang mudi duoc dung, trong d6 Re ddc 1ap duge chon
tir halogen, hydroxyCi-Csalkyl, hydroxyl, Ci-Csalkyl.

Phuong 4n 18. Hop chét theo phuong 4n bét ky trong s6 cac phuong 4n néu trén
¢ dang ty do hoac & dang mudi duoc dung, trong d6 Ry 1a metyl.

Phuong an 19. Hop chat theo phuong an bét ky trong s6 cac phuong an tir 1 dén

17 & dang tu do hodc & dang mudi duoc dung, trong d6 R 1a clo.
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Phuong 4n 20. Hop chét theo phuong 4n bét ky trong s6 cac phuong an tir 1 dén

17 & dang tu do hodc ¢ dang mudi duoc dung, trong d6 Ry 1a metoxy.

Phuong 4n 21. Hop chat theo phuong 4n bét ky trong s6 cac phuong an tir 1 dén

17 & dang tu do hodc ¢ dang mudi duoc dung, trong d6 Ry 1a flo.

Phuong 4n 22. Hop chit theo phuong 4n bét ky trong s6 cac phuong an tir 1 dén

21 ¢ dang tu do hodc & dang mudi duoc dung, trong d6 R, 1a metyl.

Phuong 4n 23. Hop chat theo phuong dn bét ky trong s6 cac phuong an tir 1 dén

21 ¢ dang tu do hodc & dang mudi duoc dung, trong d6 Ry 1a clo.

Phuong 4n 24. Hop chét theo phuong 4n 1 & dang tu do hodc ¢ dang mudi duoc

dung, ma dugc chon tur
5-(2-clo-4-((3,3-dimetylazetidin-1-yl)sulfonyl)phenyl)-4-metyl-1H-indazol-3-amin;
1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clophenyl)sulfonyl)pyrolidin-3-ol;
1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-flophenyl)sulfonyl)pyrolidin-3-ol;
1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)pyrolidin-3-ol;
1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-flophenyl)sulfonyl)pyrolidin-3-ol;
1-((4-(3-amino-4-clo-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)pyrolidin-3-ol;
1-((4-(3-amino-4-clo-1H-indazol-5-yl)-3-clophenyl)sulfonyl)pyrolidin-3-ol;

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxyxyclobutyl)-3-

metylbenzensulfonamit;

1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)azetidin-2-

yl)metanol;
1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)azetidin-3-ol;

1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-3-metylazetidin-3-

ol;
1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)piperidin-4-ol;

4-(3-amino-4-metyl-1H-indazol-5-yl)-N-(2-hydroxyxyclopentyl)-3-

metylbenzensulfonamit;

-14-



34183

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(2-hydroxyxyclohexyl)-3-
metylbenzensulfonamit;
1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metyl-N-(tetrahydro-2H-pyran-4-
yl)benzensulfonamit;

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)azetidin-3-
carbonitril;
1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)piperidin-4-
carbonitril;

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3,3-difloxyclobutyl)-3-
metylbenzensulfonamit;

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxyxyclohexyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-yl)-N-(3-xyanoxyclohexyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-yl)-N-(4-xyanoxyclohexyl)-3-
metylbenzensulfonamit;
1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol;
4-(3-amino-4-clo-1H-indazol-5-yl)-N-(2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;

4-(3-amino-4-clo-1H-indazol-5-yl)-N-(3-hydroxyxyclobutyl)-3-

metylbenzensulfonamit;

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxy-3-(triflometyl)xyclobutyl)-3-

metylbenzensulfonamit;

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol;

1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4-flo-2,5-dihydro-
1H-pyrol-2-yl)metanol;
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4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clo-N-(3-
hydroxyxyclobutyl)benzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxy-1-metylxyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-clo-1H-indazol-5-y1)-N-(3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(4,4-difloxyclohexyl)-3-
metylbenzensulfonamit;
1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clophenyl)sulfonyl)pyrolidin-2-yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-3-clo-N-(2-
hydroxyxyclopentyl)benzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxy-3-metylxyclobutyl)-3-
metylbenzensulfonamit;
1-((4-(3-amino-4-metoxy-1H-indazol-5-y1)-3-flophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;
1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-flophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(4,4-difloxyclohexyl)-3-
metylbenzensulfonamit;
1-((4-(3-amino-4-flo-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(4-hydroxytetrahydro-2H-pyran-3-yl)-3-
metylbenzensulfonamit;
1-((4-(3-amino-4-flo-1H-indazol-5-yl1)-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;
1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-flophenyl)sulfonyl)-4,4-diflopyrolidin-2-

yl)metanol;
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4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-etyl-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-xyclopropyl-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-benzyl-3-hydroxyxyclobutyl)-3-

metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxy-3-phenylxyclobutyl)-3-
metylbenzensulfonamit;
1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;
1-((4-(3-amino-4-clo-1H-indazol-5-yl1)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;

4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clo-N-(3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;
1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;
1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-3-metylpyrolidin-
3-ol;

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(2-hydroxy-2-metylxyclopentyl)-3-
metylbenzensulfonamit;
1-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)etan-1-ol;
1-((4-(3-amino-4-flo-1H-indazol-5-y1)-3-flophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-3-
(triflometyl)pyrolidin-3-ol;
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4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3,3-difloxyclobutyl)-N,3-

dimetylbenzensulfonamit;

4-(3-amino-4-clo-1H-indazol-5-yl1)-3-clo-N-(3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;

4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-clo-N-(3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;

4-(3-amino-4-clo-1H-indazol-5-y1)-N-(3,3-difloxyclobutyl)-3-metylbenzensulfonamit;
4-(3-amino-4-clo-1H-indazol-5-y1)-3-clo-N-(3,3-difloxyclobutyl)benzensulfonamit;

4-(3-amino-4-metyl-1H-indazol-5-y1)-3-clo-N-(3,3-difloxyclobutyl)benzensulfonamit;
4-(3-amino-4-clo-1H-indazol-5-y1)-3-clo-N-(2-hydroxyxyclopentyl)benzensulfonamit;

4-(3-amino-4-metoxy- 1 H-indazol-5-y1)-N-(3-hydroxy-3-(triflometyl)xyclobutyl)-3-

metylbenzensulfonamit;

4-(3-amino-4-flo-1H-indazol-5-y1)-N-(3-hydroxy-3-(triflometyl)xyclobutyl)-3-

metylbenzensulfonamit;

4-(3-amino-4-flo-1H-indazol-5-yl1)-3-clo-N-(3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;

4-(3-amino-4-metoxy-1H-indazol-5-y1)-N-(2-hydroxyxyclopentyl)-3-

metylbenzensulfonamit;

4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-clo-N-(2-

hydroxyxyclopentyl)benzensulfonamit;

4-(3-amino-4-flo-1H-indazol-5-y1)-N-(2-hydroxyxyclopentyl)-3-

metylbenzensulfonamit;
4-(3-amino-4-flo-1H-indazol-5-y1)-3-clo-N-(2-hydroxyxyclopentyl)benzensulfonamit;
5-(4-((3,3-diflopyrolidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-indazol-3-amin;
5-(4-((3,3-difloazetidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-indazol-3-amin;
5-(4-((3,3-diflopiperidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-indazol-3-amin

5-(4-((4,4-diflopiperidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-indazol-3-amin;
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1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-
2-carboxamit;
Meso-5-(4-((3,4-diflopyrolidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-indazol-3-
amin;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxy-3-(triflometyl)xyclobutyl)-N,3-
dimetylbenzensulfonamit;

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(2-hydroxyxyclopentyl)-N,3-

dimetylbenzensulfonamit;

1-((4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;

1-((4-(3-amino-4-metoxy-1H-indazol-5-y1)-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol;

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-4-flopyrolidin-2-

yl)metanol;

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3,5-diflophenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol;

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-2-flophenyl)sulfonyl)-4,4-diflopyrolidin-2-

yl)metanol; va

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-2-metylphenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol.

Phuong 4n 25. Hop chit theo phuong 4n 1 & dang tu do hodc ¢ dang mubi duoc

dung, ma dugc chon tur
(R)-1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clophenyl)sulfonyl)pyrolidin-3-ol;
(R)-1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-3-ol;
(S)-1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-3-ol;
(R)-1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-flophenyl)sulfonyl)pyrolidin-3-ol;
(R)-1-((4-(3-amino-4-clo-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)pyrolidin-3-ol;

(R)-1-((4-(3-amino-4-clo-1H-indazol-5-yl)-3-clophenyl)sulfonyl)pyrolidin-3-ol;
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4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1r,3r)-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)azetidin-2-
yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,2R)-2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,2R)-2-hydroxyxyclohexyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclohexyl)-3-
metylbenzensulfonamit;
4~(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)metanol;
(R)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,3R)-3-xyanoxyclohexyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,4s)-4-xyanoxyclohexyl)-3-
metylbenzensulfonamit;
(S)-(1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)metanol;
4-(3-amino-4-clo-1H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-clo-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxyxyclobutyl)-3-

metylbenzensulfonamit;
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4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-3-metylbenzensulfonamit;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4-flo-2,5-
dihydro-1H-pyrol-2-yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clo-N-((1s,3s)-3-
hydroxyxyclobutyl)benzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,3S)-3-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-1-metylxyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-clo-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit;

(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5 —yl)-3 -clophenyl)sulfonyl)pyrolidin-2-
yl)metanol;

4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clo-N-((1R,2S)-2-
hydroxyxyclopentyl)benzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3-metylxyclobutyl)-3-
metylbenzensulfonamit;
(S)-(1-((4-(3-amino-4-metoxy-1H-indazol-5-y1)-3-flophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-flophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
(S)-(1-((4-(3-amino-4-flo-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((3R,4R)-4-hydroxytetrahydro-2H-pyran-3-

yl)-3-metylbenzensulfonamit;
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(S)-(1-((4-(3-amino-4-flo-1H-indazol-5-yl)-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol;
(S)-(1-((4-(3-amino-4-clo-1H-indazol-5-yl)-3-flophenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1S,2R)-2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
(S)~(1-((4-(3-amino-4-clo-1H-indazol-5-yl)-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol;
(S)-(1-((4-(3-amino-4-clo-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1S,2S)-2-hydroxy-2-metylxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1S,2R)-2-hydroxy-2-metylxyclopentyl)-3-
metylbenzensulfonamit;
1-((S)-1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)etan-1-ol;
(S)-(1-((4-(3-amino-4-flo-1H-indazol-5-yl)-3-flophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;

4-(3-amino-4-clo-1H-indazol-5-y1)-3-clo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;
4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-clo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;
4-(3-amino-4-clo-1H-indazol-5-y1)-3-clo-N-((1R,2S5)-2-
hydroxyxyclopentyl)benzensulfonamit;
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4-(3-amino-4-metoxy-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-3-metylbenzensulfonamit;
4-(3-amino-4-flo-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-flo-1H-indazol-5-yl1)-3-clo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;
4-(3-amino-4-metoxy-1H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-clo-N-((1R,25)-2-
hydroxyxyclopentyl)benzensulfonamit;
4-(3-amino-4-flo-1H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-flo-1H-indazol-5-y1)-3-clo-N-((1R,25)-2-
hydroxyxyclopentyl)benzensulfonamit;
(S)-1-((4-(3-amino-4-metyl-1H-indazol-5-yl1)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-carboxamit;
Meso-5-(4-(((3R,4S)-3,4-diflopyrolidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-
indazol-3-amin;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-N,3-dimetylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclopentyl)-N,3-
dimetylbenzensulfonamit;
(S)-(1-((4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
(S)-(1-((4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-clophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
((2S,4R)-1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4-
flopyrolidin-2-yl)metanol;
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(R)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3,5-diflophenyl)sulfonyl)-4.4-
diflopyrolidin-2-yl)metanol;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-2-flophenyl)sulfonyl)-4.4-
diflopyrolidin-2-yl)metanol;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-2-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol; va

((2S,4S)-1-((4-(3-amino-4-metyl- 1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4-
flopyrolidin-2-yl)metanol.

Phuong 4n 26. Dugc phdm c6 chtra luong hitu hiéu dé didu tri ctia hop chat theo
phuong 4n bit ky trong sb cac phuong 4n néu trén & dang tu do hodc ¢ dang mudi dugc
dung va mot hodc nhiéu chit mang duoc dung.

Phuong 4n 27. Dugc pham két hop c¢6 chira lugng hitu hiéu dé diéu tri cta hop
chit theo phuong an bét ky trong sb cac phuong an tir 1 dén 25 & dang tu do hogc & dang
mudi duge dung va mot hodc nhiéu tac nhan c6 hoat tinh tri liéu.

Phuong 4n 28. Hop chét theo phuong 4n bét k¥ trong s6 cac phuong én tir 1 dén
25 ¢ dang tu do hodc & dang mudi duoc dung dé dung lam thude.

Phuong 4n 29. Hop chat theo phuong 4n bét ky trong sb cac phuong 4n tir 1 dén
25 & dang ty do hodc ¢ dang mudi duoc dung dé st dung trong viéc diéu tri ton thuong
gan.

Phuong 4n 30. Hop chit dé str dung theo phuong én 29 & dang tu do hodc 6 dang
mudi duge dung trong d6 ton thwong gan 14 dirt mot phén gan.

Phuong 4n 31. Hop chét dé str dung theo phuong én 29 & dang tu do hodc ¢ dang
mudi dugc dung trong d6 tén thuong gan 1a dat toan b gan.

Phuong 4n 32. Hop chét dé st dung theo phuong 4n 29 & dang tu do hodc ¢ dang
mubi duge dung trong dé ton thuong gan 1a sy thoai hoa gan.

Phuong 4n 33. Hop chit dé sir dung theo phuong 4n bat ky trong s6 cac phwong

an tir 29 dén 32 ¢ dang tu do hoic & dang mudi duoc dung trong d6 gan la gan Achilles.
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Phuong 4n 34. Hop chat dé sir dung theo phuong an bat ky trong s6 cac phuwong
an tr 29 dén 32 & dang tu do hodic & dang mudi duoc dung trong d6 gan 1a gén 6ng xoay

val.

Phuong 4n 35. Hop chit theo phuong 4n bét ky trong sb céc phuong én tir 1 dén
25 & dang tu do hodc & dang mudi duoc dung dé str dung trong viéc didu tri t6n thuong

day chang.

Phuong 4n 36. Hop chét dé str dung theo phuong 4n 35 & dang tu do hodc ¢ dang

mudi duge dung trong d6 ton thuong day chang 13 dut mot phin day chang.

Phuong 4n 37. Hop chat dé str dung theo phuong én 35 & dang tu do hodc ¢ dang

mubi duoc dung trong d6 ton thuong day ching 1a dat toan bo day ching.

Phuong an 38. Hop chét dé str dung theo phuong én 35 & dang tu do hodc & dang

mubi duoc dung trong d6 ton thuong day ching 13 su thoai hoa day ching.

Phuong 4n 39. Hop chat dé sir dung theo phuong 4n bat ky trong s6 cac phuong
an tir 28 dén 38, trong d6 hop chét 13 1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-
metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol ¢ dang tu do hodc & dang mudi

duoc dung.

Phuong 4n 40. Hop chat dé sir dung theo phuong 4n bat ky trong s6 cac phuong
4n tir 28 dén 38, trong d6 hop chat 1a (S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-
metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol ¢ dang tu do hodc ¢ dang mubi

duoc dung.

Phuong 4n 41. Hop chit dé sir dung theo phuong 4n bat ky trong sb cac phuwong
4n tir 28 dén 38, trong d6 hop chét 1a (R)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-
metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol & dang tu do hodc ¢ dang mudi

dugc dung.

Tuy thudc vao viéc lua chon nguyén liéu bét ddu va quy trinh, hop chat c6 thé c6
mit & dang ddng phan quang hoc tinh khiét, hodc dudi dang hdn hop chit ddng phan,
ching han nhu hdn hop chét triét quang va chat ddng phan khong ddi quang, tiy thude
vao sb luong ctia nguyén tir cacbon bat déi xtmg. Séng ché bao gdm tit ca cac chit dong
phan ¢6 thé c6 nay, bao gdm hdn hop triét quang, hdn hop dong phan khong d6i quang
va cac dang tinh khiét quang hoc. Céc dbng phén (R) va (S) c¢6 hoat tinh quang hoc ¢6
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thé duoc didu ché bang cach st dung céc tac chét y tudng bat déi xtimg hodc cac chét
phan tng bt d6i xtmg, hodc dugc phén giai bang cach st dung cic k§ thuat thong
thuong. Néu hop chét chia lidn két d6i, phin tir thé ¢6 thé 1a cau hinh E hodc Z. Néu
hop chét chira xycloalkyl dugc thé hai l4n, phin tir thé xycloalkyl c6 thé c6 cau hinh cis

hodc trans. Tt ca cac dang hd bién ciing duoc du dinh 1a dugc bao gém trong sang ché.

Nhu ding trong ban mé ta ndy, céc thut ngt "mudi" hogc "cdc mudi” ding dé
chi mudi cong axit hoic mudi cong bazo cta hop chit theo sang ché. "Mudi" bao gom
cu thé 1a "mubi duoc dung". Thuat ngit "mubi duoc dung" ding dé chi mudi ma giit lai
d6 hitu hiéu va tinh chét sinh hoc cia hop chat theo sang ché va, thuong 1a khong mong
mudn vé mit sinh hoc hodc vé mit khac. Trong nhiéu truong hop, hop chét theo sang
ché ¢6 kha ning tao thanh mudi axit va/hodc bazo do su ¢d mit cia nhom amino va/hodc

carboxyl hodc nhém tuong tu véi ching.

Mubi cong axit dugc dung co thé dugc tao thanh véi axit vo co va axit hitu co.
Céc axit v6 co ma mudi ¢ thé dugce tao dan xuét tir d6 bao gém, vi du, axit clohydric,
axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, va axit vo co tuong tu. Axit
hitu co ma tir d6 tr mubi c6 thé duge tao din xudt bao gém, vi du, axit axetic, axit
propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit sucxinic, axit fumaric,
axit tartaric, axit xitric, axit benzoic, axit mandelic, axit metansulfonic, axit etansulfonic,

axit toluen sulfonic, axit sulfosalixylic, va cac axit tuong tu.

Mudi cong bazo dugce dung c6 thé dugce tao thanh voi bazo vo co va bazo hitu

CO.

Bazo vo co ma mudi ¢ thé duoc tao dan xut tir d6 bao gém, vi dy, mudi amoni
va kim loai nim trong cac cot tir I dén XII ctia bang tudn hoan. Theo phuong 4n cu thé,
mudi duge tao din xudt tir natri, kali, amoni, canxi, magie, sét, bac, k&m, va déng; mudi
ddc biét thich hop bao gém mubi amoni, mudi kali, mudi natri, mudi canxi va mudi

magie.

Céc bazo hitu co ma cac mubi c6 thé duoc tao dén xuat tir d6 bao g@)m, vi du, cac
amin bac mot, bac hai va bac ba, cac amin dugc thé bao g@)m cac amin duoc thé ¢6 trong
tu nhién, cac amin mach vong, nhua trao dbi ion co ban, va bazo tuong tu. Cac amin
hitu co nhit dinh bao gém isopropylamin, benzathin, cholinat, dietanolamin, dietylamin,

lysin, meglumin, piperazin va tromethamin.
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Theo khia canh khac, sang ché dé xudt hop chét c6 cong thie (1), (IT) hogc (I11)
& dang mudi axetat, ascorbat, adipat, aspartat, benzoat, besylat, bromua/hydrobromua,
bicacbonat/cacbonat, bisulfat/sulfat, camphorsulfonat, caprat, clorua/hydroclorua,
chlortheophyllonat, xitrat, ethandisulfonat, fumarat, gluceptat, gluconat, glucuronat,
glutamat, glutarat, glycolat, hippurat, hydroiodua/iodua, isethionat, lactat, lactobionat,
laurylsulfat, malat, maleat, malonat, mandelat, mesylat, metylsulphat, mucat, naphthoat,
napsylat, nicotinat, nitrat, octadecanoat, oleat, oxalat, palmitat, pamoat, photphat/hydro
photphat/dihydro photphat, polygalacturonat, propionat, sebacat, stearat, sucxinat,

sulfosalixylat, sulfat, tartrat, tosylat trifenatat, trifloaxetat hodc xinafoat.

Theo khia canh khéc, sang ché d& xuat hop chét c¢6 cong thue (1), (II) hodc (I1T)
¢ dang mubi natri, kali, amoni, canxi, magie, sat, bac, kém, déng, isopropylamin,
benzathin, cholinat, dietanolamin, dietylamin, lysin, meglumin, piperazin hoéc

tromethamin.

Cong thie bat ki dugc dua ra trong ban md ta nay cling duge du dinh dé thé hién
dang khong duoc gén nhin ciing nhu 1a dang dugc gén nhan ddng vi ctia hop chét. Hop
chit duoc gén nhan déng vi ¢6 cAu trac duge minh hoa béi cong thire duge dua ra trong
ban mé ta nay ngoai tror mdt hodc nhiéu nguyén tir dugc thay thé boi nguyén tir co
nguyén tir khéi hodc sb khdi duoc chon. Vi du vé cac chit déng vi ma c6 thé duoc két
hop véao hop chét theo sang ché bao gdm céc chit ddng vi ctia hydro, cacbon, nito, oxy,
photpho, flo, va clo, ching han nhur 1an lugt 14 2H, *H, ''C, 13C, 1*C, PN, 8F 3'P, 32P, S,
36C1, 123, 1241, 125 Séng ché bao gdm cac hop chét duge danh dau dong vi khac nhau
nhu x4c dinh trong ban md ta nay, vi du nhu cac hgp chdt ma cac chéat dong vi c¢6 hoat
tinh phong xa, ching han nhu *H va C, hodc céc hop chit ma cc chat dong vi khong
¢6 hoat tinh phéng xa, chéng han nhu 2H va 3C c6 mit & trong. Céc hop chat dugc danh
d4u ddng vi nay hitu dung trong céc nghién ciru trao déi chat (véi 1*C), nghién ciru dong
hoc phan tng (voi, vi du nhu 2H hodc *H), céc k¥ thudt phat hién hodc chup anh, ching
han nhu chup xa hinh cét 16p positron (positron emission tomography - PET) hodc chup
xa hinh vi tinh cit 16p don photon (single-photon emission computed tomography -
SPECT) bao gém thr nghiém phén bd mo ctia thudc hodc chat nén, hoic trong viée diéu
tri phong xa ctia bénh nhan. Cu thé 13, hop chit '8F ¢6 thé duoc dic biét mong mudn dbi
v6i nghién ctru PET hodc SPECT. Hop chit dugc danh déu ddng vi c6 cong thire (I) co

thé thuong duoc diéu ché bang cac k¥ thuat thong thuong da biét dbi vai nguoi ¢6 hiéu
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biét trung binh trong linh vuc hogc béng cic quy trinh twong tw vi cac quy trinh dugce
md ta trong cac Vi du sau ddy bing cach st dung chét phan tmg dugc danh dau dong vi

thich hop thay cho chit phan tmg khéng dugc danh ddu duoc st dung trude day.

Hon nita, su thé béng cac chat déng vi nang hon, cu thé 1a doteri (tirc 14, 2H hodc
D) co thé mang lai loi ich tri liéu nhat dinh bat nguén tir d6 6n dinh chuyén hoéa 16n hon,
vi du nhu thoi gian ban thai in vivo tang 1én hodc yéu cdu liéu luong giam hodc cai thién
chi sd tri lidu. Can hiéu ring doteri trong ngit canh nay dugc coi nhu phén tir thé cia
hop chéit cia Cong thire (1). Nong d6 ctia chat ddng vi ning hon nay, cu thé 1a doteri, c6
thé dugc xac dinh boi yéu t6 1am giau dong vi. Thuét ngit "yéu té lam giau dong vi" nhu
dung trong ban md ta nay co6 nghia la ti 1€ gitta d6 phong pha ddng vi va do phong pha
tu nhién cua ddng vi xac dinh. Néu phan tit thé trong hop chit theo sang ché duoc chi
ra 1a doteri, hop chét nay c6 yéu t6 1am giau ddng vi ddi voi mdi nguyén ti doteri duoc
chi ra bang it nhit 1a 3500 (két hop 52,5% doteri & mdi nguyén tir doteri duogc chi ra), it
nhét 1a 4000 (két hop 60% doteri), it nhét 1a 4500 (két hop 67,5% doteri), it nhat 1a 5000
(két hop 75% doteri), it nhat 1a 5500 (két hop 82,5% doteri), it nhat 1a 6000 (két hop 90%
doteri), it nhét 1a 6333,3 (két hop 95% doteri), it nhat 14 6466,7 (két hop 97% doteri), it
nhét 1a 6600 (két hop 99% doteri), hodc it nhét 1a 6633,3 (két hop 99,5% doteri).

Solvat dugc dung theo sang ché bao gdm solvat trong d6 dung mdi cla su két

tinh hoa c6 thé duoc thé déng vi, vi du nhur D20, de-axeton, de-DMSO.

Hop chét theo sang ché, tirc 14 hop chét c6 cong thire (I) ma chira nhém ¢ kha
nang hoat dong nhu 1a chat cho va/hodc chit nhan déi véi lién két hydro c6 thé c6 kha
ning tao thanh ddng tinh thé voi chét tao ddng tinh thé thich hop. Céc ddng tinh thé nay
¢6 thé duoc didu ché tir hop chét c6 cong thic (I) bang quy trinh tao ddng tinh thé da
biét. Quy trinh nay bao gdm viéc nghién, gia nhiét, dong thing hoa, ddng nong chay,
hoic tiép xuc trong dung dich hop chét ¢6 cong thirc (I) v6i chét tao ddng tinh thé trong
didu kién két tinh hoa va tach ddng tinh thé dugc tao thanh bang cach do. Chét tao ddng
tinh thé thich hop bao gdm cac chét tao ddng tinh thé duge mo ta trong WO 2004/078163.
Vi thé sang ché con dé xuit déng tinh thé c¢6 chira hop chit c6 cong thie (I). Vi du nhu,
sang ché dé xuét ddng tinh thé c6 chira hop chét c6 cong thuc (I) va axit hitu co, ching

han nhu, vi du axit xitric.
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Nhu dung trong ban md ta nay, thuit ngiy "chit mang duge dung" bao odm bt
ky va tAt ca dung moi, moi trudng phan tén, chét phu, chét hoat dong bé mit, chit chéng
oxy hoa, chit bao quan (vi du, chét khang khuén, cht khang nam), chét dang truong,
chét 1am cham hip thu, mudi, chit bao quan, chét lam n dinh thude, chét gan két, té
duoc, chét phén ra, chit lam tron, chét tao ngot, chét tao huong vi, chit mau, va dang
tuong tu va dang két hop ctia ching, nhu da biét d6i voi ngudi ¢ hiéu biét trung binh
trong Iinh vuc (xem, vi du nhu, Remington The Science and Practice of Pharmacy, 22nd
Ed. Pharmaceutical Press, 2013, pp. 1049-1070). Ngoai trir trudng hop ma chat mang
thong thuong bt ky khong twong thich véi thanh phan ¢6 hoat tinh, viéc st dung n6

trong duoc phém tri liéu hodc duoc phém duoc du tinh.

Thuat ngt "luvgng hitu hi¢u dé didu tri" cta hop chét theo sang ché dung dé chi
lwong ctia hop chit theo sang ché ma s& gy ra dap tmg sinh hodc hodc y hoc cua d6i

tuwong, vi du nhu, cai thién triéu ching, 1am diu tinh trang bénh.
Nhu dung trong ban md ta nay, thuat ng "dbi twong" dung dé chi ngudi.

Nhu dung trong ban md ta nay, thuat ngtt "tc ché", "su e ché" hodc "viée e
ché" dung dé chi su giam di hodc su kim ham cua tinh trang, triéu chimg, hodc rdi loan,
hodc bénh nhét dinh, hodc su giam déng ké cua hoat tinh co s& cta hoat tinh hodc quy
trinh sinh hoc.

Nhu dung trong ban mo ta nay, thuit ngtr "didu tri", "viéc diéu tri" hodc "su didu
tri" ctia bénh hodc rdi loan bat ky dung trong mot phuong an, dé cai thién bénh hodc rdi
loan (tc 13, 1am chdm hoac kim ham hodc lam giam su phat trién ctia bénh hodc it nhét
12 mot trong sb céc triéu ching 14m sang cta ching). Theo phuong an khac "didu tri",
"viée didu tri" hodc "su diéu tri" dung dé chi viéc 1am thuyén giam hodc cai thién it nhét
1a mot thong sb vat 1y bao gdbm céc thong s6 ma c6 thé khong dugc nhan thire 18 boi
bénh nhan. Theo phuong én khéc nita, "didu tri", "viéc diu tri" hodc "su diéu tri" dung
d8 chi viéc didu bién bénh hodc réi loan, v& mat vat 1y, (vi du nhw, lam 6n dinh triéu
chimg khong duoc nhan thte 10), vé mit sinh 1y, (vi du nhue, 1am 6n dinh thong sb vat

ly), hodac c4 hai.

Nhu dung trong ban mé ta nay, doi tuong "can" su diéu tri néu doi tuong nay
hudng loi vé mit sinh hoc, vé mat y hoc hodc vé chat luong cude song tir viéc di€u tri

nay.
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Nhu dung trong ban m6 ta nay, cac thuat ngft chi s6 it va cac thuat ngft tuong tu
dung trong ngtt canh cua sang ché (dic biét 1a trong ngit canh clia yéu ciu bao hd) can
duoc hiéu 1a bao ham ca nghia sd it va nghia s6 nhiéu trir khi duoc chi ra la c6 nghia

khac trong ban md ta nay hodc mau thuan mét cach rd rang boi ngir canh.

Tét ca cac phuong phap dugc mo ta trong ban md ta nay cé thé duoc thuc hién
theo thir tu thich hop bét ky trur khi duoc biéu thi theo cach khéac trong ban mé ta nay
hodc theo cach khac mau thudn mot cach rd rang bdi ngilt canh. Viée str dung vi du bét
ky va tat ca cac vi du, hodc ngdn ngit vi du (v du nhw “chang han nhu”) duoc dé xuét
trong ban mo ta nay, chi nham minh hoa t6t hon cho sang ché va khong lam gi6i han

pham vi ctia sang ché dugc yéu cau bao ho theo cich khac.

Nguyén tir bt di xtmg bat ky (vi du nhu, cacbon hodc nguyén tlr tvong tu) cua
(cac) hop chét theo sang ché ¢6 thé ¢6 mit & cdu hinh duoc lam giau triét quang hodc
ddng phan déi anh, vi du nhu cAu hinh (R), (S) hodc (R,S). Theo cac phuong an nhét
dinh, mdi nguyén tir bat ddi xtng c6 d6 doi ddng phan dbi anh it nhat 1a 50 %, do doi
ddng phan dbi anh it nhat 1a 60 %, d6 doi ddng phan dbi anh it nhat 1a 70 %, do doi dong
phan déi anh it nhat 1a 80 %, do doi ddng phan dbi anh it nhat 1a 90 %, do doi dong phan
61 anh it nhét 1a 95 %, hodc do doi ddng phan ddi anh it nhét 1a 99 % & cu hinh (R)
hoac (). Céc phén tr thé & nguyén tur c6 lién két doi chua no co thé, néu duoc, c6 mit

& dang cis- (£)- hodc trans- (E).

Theo @4, nhu dung trong ban mé ta nay hop chit theo sang ché c6 thé & dang
ddng phan quay, ddng phan atropisomer, chét hd bién hodc hdn hop ctia ching, vi du
nhu, dudi dang cac ddng phan hinh hoc (cis hoic trans) vé co ban tinh khiét, chat dong
phan khéng d6i quang, d6ng phan quang hoc (antipode), chét triét quang hodc hdn hop

cua chung.

H3n hop thu duoc bat ky cia cic chét ddng phan c6 thé dugc phan tach trén co
s& su khac biét hoa ly cua céc thanh phan cAu thanh, thanh céc chit ddng phan quang
hoc hoic hinh hoc tinh khiét hodc vé co ban tinh khiét, chat dong phan khong d6i quang,

chét triét quang, vi du nhu, béng séc ky va/hodc sy két tinh hoa phan doan.

Cht triét quang thu dugc bat ky clia san pham cubi cling hogc cac hop chit trung
gian ¢6 thé duoc phan gidi thanh antipode quang hoc béng phuong phép da biét, vi du

nhur, bing cach phan tich mudi déng phan khong d6i quang ctia ching, thu duge véi
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axit hodc bazo ¢ hoat tinh quang hoc, va giai phong hop chit axit hodc bazo cé hoat
tinh quang hoc. Cu thé 1a, do d6 gdc bazo c6 thé duoc ding dé phan giai hop chét theo
sang ché thanh antipode quang hoc cta chung, vi du nhu, béng su két tinh hoa phan doan
ctia mudi duoc tao thanh voi axit ¢é hoat tinh quang hoc, vi du nhw, axit tartaric, axit
dibenzoyl tartaric, axit diaxetyl tartaric, axit di-O,O’-p-toluoyl tartaric, axit mandelic,
axit malic hodc axit camphor-10-sulfonic. San pham triét quang cling c6 thé duoc phan
giai bing sic ky bat dbi xtmg, vi du nhu, sdc ky 1ong 4p sudt cao (high pressure liquid

chromatography - HPLC) bang cach st dung chit hép thu bat ddi ximg.

Ngoai ra, hop chét theo sang ché, bao gdm mudi ctia ching, ciing c6 thé thu duoc
& dang hydrat cua chung, hodc bao gém dung moi khac duoc str dung cho su két tinh
hoa cta chang. Hop chit theo sang ché c6 thé tao thanh theo cach v6n ¢ hoic theo thiét
ké solvat véi dung moi duoc dung (bao gbm nuée); do do, du kién ring sang ché bao
gbm ca dang duoc solvat hoa va khong dugc solvat hoa. Thuat ngft "solvat" dung dé chi
phttc hop phan tur cia hop chit theo sang ché (bao gdm mudi dugce dung ctia chiing) véi
mdt hodc nhiéu phan tir dung moi. Cac phan tir dung méi nay 1a cac phan tr dung moi
thuong duoc str dung trong linh vyc duge phém, ma da biét 1a khong co hai d6i véi thé
nhan, vi du nhu, nudc, etanol, va dang twong tu. Thudt nglt "hydrat" dung dé chi phtrc

hop trong dé phan tr dung moi la nude.

Hop chét c6 cong thic (I) ¢6 thé duge diéu ché theo cac So dd duge néu dudi

day.
Sodd 1
R
X2 I \/E 2)n
= S,NR3R4
2
N (-2)
N -
X4
HoN R,

(1-3)

Hop chit ¢6 cong thie (I) trong d6 n, Ri, Rz, R3 va Ry & nhu xéac dinh trong ban
md ta ndy c6 thé duoc didu ché theo So dd 1 bang cach ghép ndi hop chét c6 cong thirc

(I-3), trong d6 Ry 1a nhu x4c dinh trong ban m6 ta nay va X la halogen, vi du clo, hodc

-31-



34183

dan xuét axit boronic v&i hop chat c6 cong thire (I-2), trong d6 n, Ra, R3 va Ra 1a nhu
xéc dinh trong ban md ta nay va X 1a halogen hodc dan xut axit boronic trong sur ¢6
mat cua dung mdi thich hop, chiang han nhu vi du dioxan, 1,2-dimetoxyetan, hodc
axetonitril, va chit xuc tac thich hop, tdt hon 1a chit xuc tac dua trén paladi, chéng han
nhu vi du [1,1-Bis(diphenylphosphino)feroxen]paladi(Il) diclorua (PdCl> dppf),
bis(triphenylphosphin)paladi(II) diclorua (Pd(PPh3)2Clz) hodc
tetrakis(triphenylphosphin)paladi(0) (Pd(Phs)s), hodc hé chét xtic tac/phdi tir thich hop
ching han nhu vi du tris(dibenzylidenaxeton)dipaladi(0) (Pdx(dba)s) v&i
trixyclohexylphosphin (PCy3). Khi X» 14 dan xudt axit boronic, ching han nhu vi du axit
boronic pinacolat, va X la halogen, viéc ghép ndi ¢6 thé duoc thuc hién trong sur c6 mit
cua bazo, chéng han nhu vi du natri cacbonat, kali cacbonat, hodc kali photphat. Khi X»
la halogen, chéng han nhu vi du bromua, va X; la halogen viéc ghép ndi c6 thé duogc

thuc hién trong su c6 mdt cua stanan, chéng han nhu vi du hexametylditin.

Khi X; 1a din xuit axit boronic, ching han nhu axit boronic pinacolat va X» la
halogen, vi du brom, viéc ghép ndi c6 thé dugce thuc hién trong su c6 mit cua bazo thich
hop, chéng han nhu vi du natri cacbonat, kali cacbonat, hodc kali photphat va chéit xtc
tac thich hop, t6t hon 1a chit xtc tac dua trén paladi, ching han nhu vi du [1,1'-
Bis(diphenylphosphino)feroxen|paladi(Il) diclorua (PdCl, dppf),
bis(triphenylphosphin)paladi(II) diclorua (Pd(PPhs3)2Cl) hodc
tetrakis(triphenylphosphin)paladi(0) (Pd(Phs)s), hodc hé chét xtc tac/phdi tir thich hop
chdng han nhu vi du tris(dibenzylidenaxeton)dipaladi(0) —(Pda(dba)s) véi
trixyclohexylphosphin (PCy3).

Hop chét ¢6 cong thie (I-3) va (I-2) ¢6 thé thu duoc nhu duoc md ta trong céc

so d6 va vi du khac dudi day.

So dd 2
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Hop chét ¢ cong thire (I) trong d6 n, Ri, Ry, R3 va R4 1a nhu xac dinh trong ban

md ta nay cling c6 thé duoc diéu ché theo So o 2.

Budce 1: Hop chét ¢6 cong thire (I-4) trong d6 R 12 nhu xac dinh trong ban mo ta
nay c6 thé thu duoc bang cach xir Iy hop chét c6 cong thire (I-6) trong d6 Ry 1a nhu x4c
dinh trong ban md ta nay va X3 la halogen, vi du brom, bang chit boronat hoa ching
han nhu vi du bis(pinacolato)dibo, trong dung moéi thich hop, chéng han nhu vi du

dioxan, trong su ¢6 mat cta bazo thich hop, vi du kali axetat.

Budc 2: Hop chét ¢ cong thie (I-5) trong d6 n, Ri, Ra, R3 va Ry 1a nhu xéc dinh
trong ban mo ta nay co thé thu duoc bing cach ghép ndi hop chét c6 cong thire (I-2)
trong d6 n, Ro, R3 va R4 1 nhu x4c dinh trong ban mo ta nay, va trong d6 X» la halogen,
vi du brom, vi hop chit c6 cong thire (I-4) trong d6 Ry 1a nhu x4c dinh trong ban m6 ta
ndy, trong sw ¢ mit cua dung moi thich hgp, vi du dioxan hodc 1,2-dimetoxyetan, bazo
thich hop, vi du kali cacbonat hodc xesi cacbonat, va chét xtic tac thich hop, vi du [1,1'-
Bis(diphenylphosphino)feroxen]paladi(II) diclorua (PdClz(dppf)).

Budc 3: Hop chit ¢ cong thie (I) trong d6 n, Ri, Rz, R3 va Ra 1a nhu x4c dinh
trong ban mé ta nay co thé thu duoc bang cach xir Iy hop chit ¢6 cong thic (I-5) trong
d6 n, Ry, Ry, Rs va Ry 12 nhu x4c dinh trong ban mé ta nay bang dung dich chira hydrazin
trong dung mdi thich hop, vi du etanol.

Hop chét ¢ cong thirc (I-6) trong d6 Ri 1a nhu x4c dinh trong ban moé ta nay, va
trong d6 X3 la halogen, vi du brom, c6 thé thu duoc bing céc quy trinh da biét déi voi

ngudi c6 hidu biét trung binh trong linh vuc.

So dd 3
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(RZ)n (RZ)n
x2 S
o0

(11-1) (11-2) (1-2)

Hop chét c6 cong thirc (I-2) trong d6 n, Rz, R3 va Ry 1a nhu xac dinh trong ban
mo ta nay va trong do X 1a halogen, chéng han nhu vi du brom, c6 thé thu dugc bang
cach ghép ndi hop chét c6 cong thire (I1I-1) trong d6 n va Rz 1a nhu xac dinh trong ban
mo ta nay va trong do6 Xz la halogen, chang han nhu vi du brom, v6i hop chit ¢6 cong
thire (I11-2) trong d6 R3 va R4 1a nhu x4c dinh trong ban md ta nay, trong sy ¢6 mét cua
bazo thich hop, chang han nhu vi du diisopropyletylamin hodc pyridin, trong dung moi
thich hop, chéng han nhu vi du diclometan hodc pyridin.

Trong mot s6 trudng hop, su cai bién khac ctia cdc nhém Rz va Ry ¢6 thé duoc
thuc hién sau su ghép ndi ctia hop chat ¢6 cong thie (I11-1) v6i hop chét c6 cong thiic
(I11-2). Cac phan Ung nay co thé bao gdm su oxy héa rugu, su khtt carbonyl, va phan
ung kim loai hitu co, chéng han nhu su cdng Grignard vao carbonyl.

Theo khia canh khéc, sang ché dé cap dén quy trinh didu ché hop chét co cong
thire (I), & dang tu do hodc ¢ dang mudi duoc dung, c6 chita céc bude:

a) ghép nbi hop chét c6 cong thirc (I-3) nhu x4c dinh trong ban mo ta nay véi hop
chét c6 cong thirc (I-2) nhu x4c dinh trong ban mo ta nay; va

¢) thu hoi hop chét c6 thé thu duoc theo cach nhu vay cé cong thire (I) & dang tu
do hoac & dang mubi duoc dung.

Theo khia canh khéc, séng ché dé cap dén quy trinh diéu ché hop chét c6 cong
thie (I) & dang tu do hodc ¢ dang mudi duoc dung, c6 chita cac budc:

a) xt 1y hop chit c6 cong thic (I-5) nhu xac dinh trong ban mo ta nay bang
hydrazin;

d) thu hdi hop chét c6 thé thu duoc theo cach nhu vay c6 cong thire (I) & dang tu
do hodc & dang mudi duoc dung.

Hop chét c¢6 cong thie (I-2), (I-3), (I-4), (I-5), (I-6) nhu xac dinh trong ban mo
ta nay hiru dung trong viéc diéu ché hop chit theo séng ché, vi du, hop chat c6 Cong
thirc (I). Do d6, theo mot khia canh, sang ché d& cap dén hop chét c6 cong thie (1-2), (I-



34183

3), (I-4), (I-5), (I-6) hodc mudi ctia ching. Theo khia canh khéc, sang ché dé cap dén
viée str dung hop chét ¢6 cong thirc (1-2), (I-3), (I-4), (I-5), (I-6) hodc mudi cua ching

dé san xuit hop chét c6 cong thirc ().

Séang ché con bao gdm bién thé bét ky cua céc quy trinh ndy, trong d6 san pham
trung gian co thé thu duoc & giai doan bét ky ctia chung duge st dung lam nguyén liéu
bit dau va céc bude con lai duoc thuc hién, hodc trong do nguyén liéu b4t diu duoc tao
thanh in situ trong diéu kién phan tng, hogc trong d6 cac thanh phan phan g dugc st

dung ¢ dang mudi cta chung hodc nguyén lidu tinh khiét vé mit quang hoc.

Hop chit theo sang ché va cac hop chit trung gian ciing c6 thé duoc chuyén doi
thanh nhau theo cac phuong phép thuong 1a da biét ddi v6i ngudi c6 hidu biét trung binh
trong linh vyec.

Theo khia canh khéc, sang ché dé xuat duoc phém ¢ chira hop chét ctia sang ché,
hodc mudi duge dung cia chiing, va chit mang duoc dung. Theo phuong an khéc nira,
duoc phém c6 chtra it nhAt 12 hai chit mang duoc dung, chéng han nhu céc chit mang
duoc md ta trong ban md ta nay. Dé dat dugc muc dich cua sang ché, trir khi c6 chi dan
khéc, solvat va hydrat 1a duogc phém thuong dugc xem xét. T4t hon 14, chit mang duoc
dung 13 chit mang tiét tring. Duoc phim c6 thé dugc tao ché pham cho duong dung cu
thé chang han nhu ding trong gan, trong day ching, xung quanh gan hogc xung quanh
day chang. Ngoai ra, dugc phim theo sang ché c6 thé duoc tao thanh & dang long (bao
gdém nhung khong gi6i han & dung dich, huyén pht1 hodc nhil twong). Dugc phim c6 thé
duoc dua vao cac thao tac dugc phém thong thuong ching han nhu tiét trung va/hodc
6 thé chura chét pha lodng tro, chét 1am tron, hodc chit dém thong thuong, cling nhu 1a
chét phu tro, chéng han nhu chét bao quan, chét 1am 6n dinh, chét lam am, chét nhii

tuong hda va chat dém, v.v.

Céc duge phdm c6 thé tiém duge nhét dinh 1a dung dich hodc huyén phu dang
truong trong nudc. Dugc phém nay cé thé duoc tiét tring va/hodc chia chét phu tro,
chéng han nhu chit bao quan, cht 1am 4n dinh, chét lam 4m hodc chét nhil tuong hda,
chét thic diy hoa tan, mudi dé didu chinh ap suit thim thiu va/hodc chit dém. Ngoai
ra, chung cling c6 thé chtra cac chit co gia tri tri liu khac. Duoc phérn nay duogc diéu
ché theo phuong phap tron, tao hat hodc phu théng thuong, lan luot, va chira khoang
0,1-75%, hodc chira khoang 1-50%, cta thanh phﬁn hoat tinh. Sucroza axetat isobutyrat
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(SAIB) va etanol c6 thé dugc sir dung trong ché pham tiém c6 chira hop chét theo sang

che.

Séang ché con dé cap dén, theo phuong 4n cu thé khac, ché phdm giai phong kéo
dai & dang ché phim vi hat (dic biét 1a dé tiém) c6 chira lam thanh phan hoat tinh (chét
thudc) hop chét cua Cong thic (1), hodc mubi duge dung ctia chiing, va mot hodc nhiéu

polyme polylactit-co-glycolit (PLGA).

Chét thudc duoc két hop & ddy vao chit nén polyme c6 thé thodi hoa sinh hoc
gdm ¢6 2 hodc nhidu polyme polylactit-co-glycolit khac nhau (PLGA). PLGA ¢6 ti 1¢
monome lactit: glycolit ndm trong khoang tir 100:0 dén 0:100, t&t hon 1a tir 75:20 dén
20:75, ot hon nita 1a 50:50.

Tét hon 13, PLGA hodc PLGA c6 hodc ¢6 khdi lugng phan tir ndm trong khoang
tir khoang 10 dén 70 kDa.

Tét hon 13, ché phdm vi hat chtta copolyme cua DL-lactit va glycolit o tir ti 1¢
mol 50:50 dén ti 1& mol 75:25 v6i d6 nhét vén co ndm trong khoang tir 0,15 dén 0,60
dl/g v6i nhém dAu este hodc axit, mach théng hodc mach nhanh hodc dang két hop cua
ca copolyme cong vdi chét thubc. Chat thudc két hop vao vi hat t6t hon 1a ndm trong
khoang tir 10% dén 42% (khdi lugng/khdi lwong). Vi hat dugc tao ché phdm dé c6
khoang gié tri khéi lugng trung binh vé kich thude t6t hon 1a tir 5 d&én 100 micromet.

Tap hop vi hat duoc tao ché phim dé duoc phan phéi qua kim khd 22 hodc cao hon.

T4 duoc khac c6 thé duoc bd sung vao ché phém vi hat, chéng han nhu, nhung
khéong gi¢i han &, carboxymetylxenluloza natri, manitol hodc ploxamer hodc dang két
hop ctia hai hozc tét ca ching, dé dat duoc do ding truong va thuc day kha nang hut vao

bom tiém.

Ché pham vi hat c6 thé dugc sin xuét theo cac budc phuong phép sau day tir (a)
dén (e):

(a)  Hoa tan chét thubc trong dung dich copolyme hitu co axit poly(lactic-co-
glycolic) c6 chira dung moéi hitu co hodc hdn hop dung mai d8 tao ra dung dich thudc;

(b) X ly dung dich chét thudc-PLGA dé loai bé dung mdi do vy n6 van &
luong bing 10.000 phin triéu hodc nho hon, vi du nhu tir 100 dén 5000 phén tridu, vi
du nhu béng cach sir dung budng gia nhiét; va nhil twong héa dung dich thu dugc thanh
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vi giot biang cach bd sung n6 vao pha nuée chira chit nhii tuong hoa thich hop, chang
han nhu ruou polyvinyl, vi du nhu ¢ luong béng tr 0,5 dén 2 % theo khéi luong, chéng
han nhu 1 % theo khéi luong;

(c) Tt hon la thu gom vi hat giai phong c6 kiém soat hodic kéo dai bang cach

st dung loc chan khong hodc t8t hon 1a ly tam;

(d)  Tét hon la bang cach sir dung bude lam kho tht hai dé loai bd dung moi

du, cu thé 1a lam dong kho; va

(¢)  Tbt hon 1a sang vi hat giai phong c6 kiém soat hodc kéo dai dd dugc thu

gom bing cach st dung sang, vi du nhu sang 150 micromet.

Dung moi hitu co cu thé dugc st dung dé diéu ché vi hat trong bude (a) 1a, vi du
nhu, diclometan (DCM) va etyl axetat (EA) mot minh hodc ¢ dang két hop, vi du nhu,
su chia sé thé tich ciia DCM trong hon hgp DCM/EA ¢6 thé nam trong khoang tir 5%
dén 50%.

Hop chét ¢co coéng thuc (I) ¢ dang tu do hodc ¢ dang mudi duoc dung, thé hién
tinh chat duoc 1y c6 gid tri, vi du nhu gdy cam ung chét chi thi gin chang han nhu c4c
gen scleraxis, tenomodulin va/hodc chét nén ngoai bao xudi dong (ECM) ching han nhu
colagen typ 1a2 vi du nhu dugc chi ra trong céc thir nghiém in vitro va ex vivo nhu néu
trong cac vi du, va do d6 duoc chi dinh dé tri liéu hodc dé str dung lam hoa chat nghién

ctru, vi du nhu [am hop chat cong cu.

Hop chit duoc dic biét quan tAm theo sang ché ¢6 hiéu luc tdt trong céc thir
nghiém sinh hoc dugc mé ta trong ban mo ta nay. Theo khia canh khéc, ching cin ¢6
bién dang an toan thudn loi. Theo khia canh khac, chung can ¢6 tinh chéat duoc dong hoc
thudn loi. Ngoai ra, Gmg vién thudc ly tuéng s& & dang ma 6n dinh, khong hit 4m va

duoc tao ché pham dé dang.

D4 phét hién ra ring hop chét theo sang ché c6 tinh chit cam tng scleraxis.
Scleraxis 14 yéu t6 phién ma dc hiéu té bao gan. Dua trén tai liéu, scleraxis duong nhu
tac dong som trong con duong bi€t hoa té bao gan, no 1a chét chi thi cta ca t6 tién té bao
gén (t& bao gdc gan) va clia té bao gan trudng thanh in vivo. Do do, khong mudn bi rang
budc boi Iy thuyét, nguoi ta cho ring céc tinh chit nay chi ra ring hop chat theo sang

ché ¢6 thé hitu dung trong viée diéu tri ton thuong gan va/hodc day ching.
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Su cam tng cua scleraxis ¢é thé duge do bang cac thir nghiém in vitro va ex vivo

dugce md ta trong cac Vi du.

Hop chit dugc uwu tién theo sang ché ciing c6 tinh chat cam tGng tenomodulin
va/hodc colagen typ I (Colla2). Gen tenomodulin (Tnmd) dd duoc chimg minh la duge
lam giau & té bao gan va lién quan dén su tao gan trong khi sy ting 1én ctia colagen gén
typ I (Colla2) la tht yéu dbi voi su biét hoa tao gan va duoe cho 1a can thiét dé lam lanh
pht hop. Do do, khong mudn bi rang bude béi ly thuyét, ngudi ta cho rang cac tinh chat
nay chi ra ring hop chét theo sang ché c6 thé hitu dung trong viée diéu tri tén thuong

gan va/hodc diy ching.

Su cam ung cta tenomodulin va colagen typ I (Colla2) c6 thé dugc do bang cac

thir nghiém ex vivo dugc mo ta trong cac Vi du.

D&i v6i hoat tinh cta chung dé 1am tic nhan gdy cadm Ung scleraxis, hop chat c6
cobng thtrc (I) ¢ dang tu do hodc mubi duoc dung, hitu dung trong viéc diéu tri cac tinh
trang bénh ma dugc diéu bién boi hoat tinh clia protein scleraxis, chéng han nhu ton
thuong gan va/hodc dy chang va/hodc dép tmg (c6 y nghia cu thé 14 trong con dudng

c6 loi vé mat tri liéu) d6i voi sy cam tng cua scleraxis.

Do d6, hop chét theo séng ché ¢6 thé hitu dung trong viéc didu tri ton thuong gan
va/hoac day chﬁng. Chung c6 thé hitu dung trong viéc diéu tri ton thuong gin man tinh,
ma c6 thé dan dén su thodi héa gan. Chiing cling c6 thé hitu dung trong viéc diéu tri su
thoéi hoa gan. Chung c6 thé hiru dung trong viée diéu tri tdn thwong gén cap tinh, chang
han nhu rach mot phin hozc toan bo gan. Ching c6 thé hitu dung trong viéc didu tri tén
thuong ddy ching man tinh, ma c6 thé din dén su thoai hoa day ching. Chung ciing ¢6
thé hiru dung trong viéc diéu tri su thodi héa day ching. Chung c6 thé hitu dung trong
viéc diéu tri tdn thuong day chéng cép tinh, chdng han nhu rich mot phén hoac toan bo
day chang. Rach mot phan hodc toan bo gan va day ching c6 thé duoc x4c dinh bang
cac k¥ thuat da biét d6i v6i ngudi c6 hiéu biét trung binh trong linh vuc ching han nhu
MRI (chup anh cong hudng tir) hodc siéu am.

Do d6, phuong an khéc nita la, sang ché dé xudt viéc st dung hop chit c¢6 cong
thirc (I) hodc mudi duoc dung ctia ching, trong tri liéu. Theo phuong an khic nita, tri
licu 12 d6i v6i bénh ma c6 thé duoc didu tri bing cach gdy cam tmg scleraxis. Theo

phuong 4n khac, bénh dugc chon tir danh muc néu trén, thich hop la tdn thuong gan
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va/hodc day ching, thich hop hon 1a dit mot phan gan va/hogc day ching, dut toan bd

gan va/hodc diy ching, su thoai hoa gan va/hodc day ching.

Tén thuong gin va day ching c6 thé duoc x4c dinh bai bac si chuyén moén bang

cach str dung cac k¥ thuat ching han nhu MRI (chup anh cong huodng tir) va siéu am.

Do @6, phuong én khac nita la, sang ché dé xuit hop chit c6 cong thic (I) & dang
tu do hoac & dang mudi duoc dung dé str dung trong tri liéu. Theo phuong én khac nita,
tri liéu 1a ddi voi bénh ma cé thé duoc didu tri béng su cam Ung cua scleraxis. Theo
phuong an khac, bénh duogc chon tir danh muc néu trén, thich hop 1a ton thuong gan
va/hodc day chang, thich hop hon 1a dit mot phan gan va/hoic day chdng, dut toan bo

géan va/hodc day chéng hodc su thoai hoa gan va/hodc day chfmg.

Theo phuong &n khéc, sdng ché d& xuét phuong phép diéu tri bénh ma dugc didu
tri b?mg su cam ung cla scleraxis c6 chira viéc st dung luong chép nhén duoc dé tri lidu
ctia hop chit ¢6 cong thire (I) & dang tu do hodc ¢ dang mudi duge dung. Theo phuong
an khac nita, bénh dugc chon tir danh muc néu trén, thich hgp la tén thuong gan va/hoic
day chéng, thich hop hon 1a dut mot phin gan va/hoic day ching, dut toan bd gan

va/hodc diy ching hodc sur thoai hoa gan va/hodc day chang.

Do d6, phuong an khéac nita la, sang ché dé xudt viéc st dung hop chit ¢6 cong
thirc (I) & dang tu do hodc ¢ dang mudi duoc dung, dé san xut thudc. Theo phuong 4n
khéc nita, thuc nay 1a dé diéu tri bénh ma c6 thé duoc didu tri bang su cam Umg cua
scleraxis. Theo phuong 4n khéc, bénh dugc chon tir danh muc néu trén, thich hop la tdn
thuong gén va/hodc diy ching, thich hop hon 1a dut mot phan gan va/hogc day chéng,
dat toan bd gan va/hodc day chéng hodc su thoai hoa gan va/hodc day ching.

Theo mdt phuong 4n ctia sing ché, sang ché dé xuat 1-((4-(3-amino-4-metyl-1H-
indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol dé st dung
trong viéc diéu tri ton thuong gan.

Theo mot phuong an clia sdng ché, sang ché d& xuat 1-((4-(3-amino-4-metyl-1H-
indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol dé sa dung

trong viéc diéu tri ton thuong day ching.
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Theo mdt phuong an cia sang ché, sang ché dé xuit 1-((4-(3-amino-4-metyl-1H-
indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol dé st dung

trong viéc diéu tri dat mot phﬁn gan, dut toan by gan hodc su thoai hoa gan.

Theo mot phuong an cia sang ché, sang ché dé xuit 1-((4-(3-amino-4-metyl-1H-
indazol-5-yl1)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol dé st dung
trong viéc diéu tri dat mot phén day chr?lng, dat toan bd day ching hoic su thoai hoa day

chéng.

Theo mdt phuong 4n cua sang ché, sang ché dé xuét (S)-(1-((4-(3-amino-4-metyl-
1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol dé su dung

trong viéc diéu tri tén thuong gan.

Theo mdt phuong 4n cua sang ché, sang ché dé xuét (S)-(1-((4-(3-amino-4-metyl-
1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol dé st dung

trong viéc didu tri tdn thuong day chang.

Theo mdt phuong 4n cua sang ché, sang ché dé xuét (S)-(1-((4-(3-amino-4-metyl-
1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol dé sir dung

trong viéc didu tri dut mot ph?m gan, dit toan bd gan hodc su thoai héa gan.

Theo mdt phuong 4n cua sang ché, sang ché dé xuét (S)-(1-((4-(3-amino-4-metyl-
1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol dé st dung
trong viéc diéu tri dit mot phén day chéng, dat toan bd day chéng hodc su thoai hoa day

ching.

Theo mot phuong 4n cua sang ché, sang ché dé xuét (R)-(1-((4-(3-amino-4-
metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol daé sur
dung trong viéc diéu tri ton thuong gan.

Theo mot phuong &n cua sang ché, sang ché @& xuét (R)-(1-((4-(3-amino-4-
metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol dé sur
dung trong viéc diéu tri ton thuong day ching.

Theo mot phuong &n cua sang ché, sang ché dé xuét (R)-(1-((4-(3-amino-4-
metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol dé st

dung trong viéc diéu tri dat mot phén gln, dut toan bo gan hodc su thodi hoa gan.
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Theo mdt phuong an cua sang ché, sang ché dé xuét (R)-(1-((4-(3-amino-4-
metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol dé sur
dung trong viéc diéu tri dut mot phﬁn day chéng, dat toan by day chéng hoac su thoai
hoa day ching.

Theo mot phuong an cua sang ché, gan 1a gan Achilles. Theo phuong an khac,
gan la gan 6ng xoay vai.

Ngoai ra, hop chit duoc thé hién trong Bang 1 lam tdc nhan gdy cam tng cua
scleraxis va cac gen lién quan dén gan khac (tenomodulin va colagen) ciing co thé hiru

dung trong viéc diéu tri ton thuong gan va/hodc day chang.

Do d6, theo mot phuong an, sang ché dé cap dén hop chét cua Bang 1 & dang tu

do hodc ¢ dang mudi duge dung dé sur dung trong viée didu tri ton thuong gan va/hoic

day chang.
Bang 1
SCX | Tnmd | Colla
Scx- JAK | JAK | JAK | TYK
Ex Ex | 2Ex
Luc . 1 2 3 2
VIVO | vyivo vivo (1Cs | dIC ac ac
EC 50 50 50 50
(ECso (ECso | (ECso | (ECso
uM) uM) | uM) | uM) | uM)
uM) uM) uM)
//N
-N
& 0,12 | 3,13 | 0,74 | 2,64 | 1E-3 | 2E3 | 02 | 6E-3
g
\S
N
N"
HN\ - e}
NN IN\ NSy A 0,03 | 1,65 | 1,77 | 0,88 | 0,02 | 0,13 | 0,01 | L5
DaSOR S |

-41-



34183

— o) — .
en Mw, W_L — =
o (=) N o [=
), S E = =
— =) =) - e}
o g i 0 <
) S ~ S3 =
<t on .
S e ) o g
(=] (=) o~ < =]
= 5 ) 5 Q
= <t ™ en N
d S @ < o
= N en on on
d S o 8 bl
= (<} N v [Sa)
N ™ ™ o N
e — 20} < <
() (e (oY) o —
T
NA\ ) .
O« 7/
~O T
Z
Iz = \ ZT
7R \
z N "= P,
ZT = L o Q < Z
W\'/A Q \ z H/V‘F / 4 <
z zZ O \ = / pd
o © . v||_N|n T % \ Y
ZT = =

-42-



34183

2,69

427

6,38

6,62

n.d. n.d.

n.d.

n.d.

0,18

3,22

4,57

3,76

0,19

0,95

0,14

CF3

2,05

1,16

0,08

0,42

0,04 | 2,7

10

1,8

0,40

5,63

5,76

3,65

2E-3 | 0,24
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0,12

0,22

5,77

1,31

0,90

1E-3 | 0,03
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n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

0,94

4,32

0,40

1,15

4,66

4,83

4,19

5,99

0,08

6,11

0,85

3,31

0,36

0,47

0,08

1,24

0,82

0,02
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Q
o=8/}
NG
4,32 5,34 6,93 5,01 0,05 | 0,46 9.4 0,78
N\ A >\N (0]
N H
N O\\//
i
l;l—N
¥ 0,00
0,30 2,49 2,52 1,78 7E-4 0,25 0,03
NS
NT N
\N\\‘O\l O
\QI 0,37 1,46 1,26 2,75 4E-3 | 0,03 | 0,02 0,23
N
N
N
H N
OAQHI/E
N\(N
yau NH
g 1,06 3,32 6,71 3,11 nd. | nd. n.d. n.d.
;
O

Bang 1
n.d.: khéng dugc xac dinh

Hop chét duoc thé hién trong Bang 1 cling thé hién hoat tinh hoa sinh dudi dang
chit e ché JAK 1, JAK?2, JAK3 va/hoic TYK2.
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Céc thir nghiém duoc str dung dé do hoat tinh JAK 1, JAK2, JAK3 va/hodc TYK2

dugc mo ta dudi day:

Bang do chon loc kinaza ma do su phosphoryl héa peptit co chét duoc thiét 1ap
cho Jakl (aa 866-1154), Jak2 (aa808-1132), Jak3 (aa811-1124) va Tyk2 (aa888-1187)
ngudi tai to hop. Cong nghé duge st dung cho thir nghiém duge mo ta dya trén sy phan
tach va su dinh luong co chit va san phim trong dién trudng. Trong qua trinh phan Gng
kinaza peptit co chit dugc phosphoryl héa bang kinaza. Viéc chuyén gbc photphat ciing
gdy ra sy dua vao hai dién tich am khéc va vi thé gay ra su thay d6i cua dién tich toan
phan ctia phospho-peptit so v&i peptit khong duoc phosphoryl héa. Do su khac biét dién
tich nay peptit da dugc phosphoryl héa va chua duoc phosphoryl hoa di chuyén véi van

tdc khac nhau trong dién truong.

Trong phuong phap dugc ap dung, su phan tich nay dién ra bén trong chip ma
chtra hé thdng mao quan phic hop dé phan tich dong thoi 12 mau ("12-sipper chip",
Caliper Technologies Corp., Mountain View, My). Pé cho phép phét hién va dinh luong
peptit trong hé théng mao quan, peptit mang nhan huynh quang (fluorescein). V6i nhan
nay peptit c6 thé dugc dinh luong bang cudng d6 huynh quang qua hé théng phat hién
va laze thiét bi (LC3000, Caliper Life Sciences).

Céc thr nghiém duoc thuc hién trong dia thir nghiém vi chudn d6 thé tich nho,
384 giéng trong thé tich phan tmg cubi cung bang 9ul. Duong cong dép ing lidu luong
duoc tao ra bing cach t 3nM ctia mdi kinaza cung vi 2uM ctia peptit co chat duoc dénh
ddu huynh quang dic hiéu dbi véi mdi enzym (FITC-Ahx-KKSRGDYMTMQIG-NH2
co chat Jakl va Jak3, 5(6)-Carboxyfluorescein-Ahx-GGEEEEYFELVKKKK co chit
Jak2 va Tyk2) trong 5S0mM Hepes do pH 7,5, Tween 20 0,02%, BSA 0,02%, ImM DTT,
10uM Na3VOs, 10mM B-glyxerolphotphat, néng do dic hiéu cua MgCla (Jakl 12 mM,
Jak2 va Tyk2 9mM, Jak3 1,5mM) va 45uM ATP trong thoi gian 60 phut ¢ nhi¢t d6 30°C
trong su ¢ mit hodc khong cé mat cia hop chit duoc pha lodng trong DMSO. Phan
ung kinaza dugc lam dung béng cach bd sung 15ul chét dém STOP (100 mM HEPES
do pH 7.5, 5% DMSO, 0,1% chét phan tng phu Caliper, 10 mM EDTA, va 0,015%
Brij35.

Céc dia c6 phan tng kinaza dd duge lam dung duoc chuyén vao tram lam vige

Caliper LC3000 (Caliper Technologies Corp., Mountain View, M) dé doc. Luong
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tuwong dbi cua peptit da duoc phosphoryl hoa r, dugce tinh béng cach sir dung chiéu cao
clia dinh co chat, s, va dinh san pham, p: r = p/(p+s).

Pbi vai hoat tinh héa sinh ciia chiing dugc thé hién trong Bang 1, va khong mudn
bi rang budc bdi ly thuyét, gia thiét réng su Uc ché ctia JAK1 va/hoic JAK2 va/hoidc
JAK3 va/hoic TYK2 c6 thé c6 téc dung c6 loi 1én tén thuong gén va/hodc day chang.

Do d6, theo mot phuong an, sang ché dé cap dén viéc st dung hop chét tre ché
JAK1 dé diéu tri ton thwong gan.

Theo phuong an khac, sang ché dé cap dén viéc str dung hop chét trc ché JAK1
dé didu tri tdn thuong day ching.

Theo phuong &n khéc, sang ché dé cap dén viéc str dung hop chat trc ché JAK?2
dé diéu tri tén thuong gan.

Theo phuong &n khéc, sang ché dé cap dén viée str dung hop chét trc ché JAK?2
dé didu tri ton thuong day chang.

Theo phuong an khéc, sang ché dé cap dén viéc st dung hop chét e ché JAK3
dé diéu tri ton thuong gan.

Theo phuong an khac, sang ché dé cap dén viéc str dung hop chét e ché JAK3
dé diéu tri tdn thuong day chang.

Theo phuong an khac, sang ché d& cap dén viéc st dung hop chét e ché TYK2
dé diéu tri ton thuong gan.

Theo phuong an khéc, sang ché aé cap dén viéc st dung hop chét e ché TYK2
d8 didu tri tén thuong day chang.

Theo phuong an khéc, sang ché @& cap dén viéc st dung hop chét @e ché
JAK1/TYK2 dé diéu tri ton thuong gan.

Theo phuong an khéc, sang ché @ cap dén viéc st dung hop chit tc ché
JAK1/TYK?2 dé didu tri tén thwong ddy ching.

D4i vé6i hoat tinh d3 biét cua ching lam chét ac ché JAK, cac hop chét sau day
duoc thé hién trong Bang 2 ciing c¢6 thé hitu dung trong viée diéu tri t6n thuong gan

va/hodc day ching. Do d6, theo mot phuong 4n, sang ché dé cap dén hop chét ctia Bang
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2 & dang tu do hodc ¢ dang mudi duoc dung dé str dung trong viéc didu tri ton thuong

gan va/hodc day chéng.

Bang 2
Hop chat Céu tric
Upadacitinib Q OH O
N»\N HONOH
F?{ H _— O OH
(/\/[N AN Oy 1Oy
N NN Tt
ENMD-2076  ((E)-N-(5-Metyl-1H- ’ ﬁN/

pyrazol-3-yl)-6-(4-metylpiperazin-1-
yl)-2-styrylpyrimidin-4-amin)

JTE-052 (tir cong ty Japanese Tobacco
International, LEO Pharma)

Cau trac chua biét

R-333 (tur Rigel)

Cau truc chua biét

BMS-911543 (N,N-dixyclopropyl-4-
((1,5-dimetyl-1H-pyrazol-3-
yl)amino)-6-etyl-1-metyl-1,6-
dihydroimidazo[4,5-d]pyrolo[2,3-
b|pyridin-7-carboxamit)

gandotinib

Cl

PF-06263276 (tir Pfizer)

Cau truc chua biét

-48-



34183

INCB-52793 (tir Incyte)

Cau truc chua biét

AC-410  ([(S)-(4-flophenyl)(4-((5-

N-NH

|
metyl-1H-pyrazol-3- HN M\
yl)amino)quinazolin-2-yl)metanol]) ©\2\ JN\/©/F
\N -
OH
cerdulatinib /\/S,,\
GNTY 0
K/ N @\ NI /\fj\ N )
N A N7 N
H H

TG-02, cling da biét dudi dang SB-

1317 tir Tragara Pharmaceuticals

LS-104 (tir Aegera Therapeutics)

Cau trac chua biét

peficitinib Chu trac chua biét
itacitinib Céu tric chua biét
R-348 (tir Rigel) Chu truc chua biét
ganetespib Chu trac chua biét
lestaurtinib o HN

&
o

OH
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PF-04965842 (tir Pfizer) N H

N7
H
ASN-002 (ttr Asana Biosciences) CAu trac chua biét
NS-018 (tir Nippon Shinyaku) Chu truc chua biét

TD-1473 (tir Theravance Biopharma) | Céu triic chua biét

R-548 (tir Aclaris) CAu trac chua biét
CT-1578 (tir Cell Therapeutics) CAu trac chua biét
Bang 2

Hop chét theo sang ché co thé duge ding dong thdi véi, hodc trude hode sau, mot
hodc nhiéu tac nhén tri liéu khac. Hop chét theo sang ché c6 thé duoc dung riéng ré,
theo cung dudong dung hodc duong dung khac nhau, hodc cung nhau trong cing mot
duoc phém v&i cac tdc nhan khac. Tac nhén tri liéu 1a, vi du nhu, hop chit hoa hoc,
peptit, khang thé, manh khang thé hodc axit nucleic, ma ¢6 hoat tinh tri liéu hodc ting

cudng hoat tinh tri liéu khi ding cho bénh nhan két hop véi hop chat theo sang ché.

Theo mot phuong 4n, sang ché dé xuit san phdm c6 chira hop chat c6 cong thirc
(I) & dang tu do hodc ¢ dang mubi dugc dung va it nhét 14 mot tc nhan tri liéu khac
dudi dang ché phém két hop dé str dung déng thoi, ri€ng r& hoac tudn tyu trong tri liéu.
Theo mot phuong an, tri liéu 14 sy diéu tri ton thuong gan va/hodc day ching. San pham
dwoc cung cip dudi dang ché pham két hop bao gdm duge pham c6 chita hop chat co
cdng thuc (I) & dang tu do hoac & dang mudi dugc dung va (cac) tac nhan tri liéu khac
cung nhau trong cung mdt dugc phém, hoéc hop chét c6 cong thire (I) & dang tu do hodc
¢ dang mudi duoc dung va (cac) tac nhén tri liéu khac ¢ dang riéng r€, vi du nhw & dang

bo kit.

Theo mdt phuong 4n, sang ché d& xuit dugc phiam c6 chira hop chat c6 cong thirc
(I) & dang ty do hodc & dang mudi dugc dung va (céc) tac nhan tri liéu khéc. Tuy y,

dugc pham c6 thé cé chira chat mang duoc dung, nhu dugc mo ta ¢ trén.
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Theo mot phuong 4n, sang ché d& xuét bo kit c6 chira hai hodc hon hai dugc
phém riéng ré, it nhit 13 mot trong s6 chiing chira hop chét co cong thuc (I) & dang tu
do hodc & dang mudi dugc dung. Theo mot phuong 4n, b kit ¢6 chira cac phuong tién
dé gitt riéng r& dugc phém nay, chéng han nhu vat chira, chai dugc chia nho, hodc géi

14 kim loai duoc chia nho.

Trong liéu phap két hop theo sang ché, hop chét theo séng ché va tac nhan tri liéu
khéc ¢6 thé duoc san xuét va/hoic dugce tao ché phém bdi cung nha san xuét hodc céac
nha san xuit khac nhau. Hon nita, hop chét theo sang ché va tri liéu khac c6 thé duoc
két hop cliing nhau trong liéu phap két hop: (i) trude khi cung (mg san pham két hop cho
bac s (vi du nhw trong trudong hop bo kit c6 chira hop chét theo sang ché va tac nhan tri
liéu khac); (ii) boi ban than bac si (hodc theo su hudng dan cta bac si) ngay trudc khi
dung; (iii) ¢ ban than bénh nhén, vi du nhu trong qua trinh ding tuan tu cta hop chat

theo sang ché va tac nhan tri liéu khac.

Theo do6, sang ché dé xuét viéc st dung hop chét c6 cong thirc (I) & dang tu do
hodc & dang mudi dugc dung dé diéu tri ton thuong gan va/hodc day chang, trong d6
thudc duoc diéu ché dé dung véi tac nhan tri liéu khac. Sang ché con dé xuét viée st
dung tac nhén tri li€u khéc cho tén thuong gan va/hoic day chiing, trong d6 thube dugc

dung véi hop chét c6 cong thic (I) & dang tw do hodc ¢ dang mubi duogc dung.

Sang ché con dé xuat hop chit c6 cong thic (I) & dang tu do hodc ¢ dang mubi
dugc dung dé st dung trong phuwong phép diéu tri ton thuong gan va/hodc day chang,
trong d6 hop chét c6 cong thie (I) duge diéu ché dé dung v6i tac nhan tri liu khéc.
Séng ché con dé xuét tac nhan tri liéu khéc dé st dung trong phuong phap didu tri t6n
thuong gan va/hodc day chéng, trong d6 tac nhén tri li¢u khac duoc didu ché dé dung
v6i1 hop chét c6 cong thic (I) & dang tw do hodc & dang mudi dugce dung. Sang ché con
d& xut hop chét c6 cong thire (1) dé st dung trong phuong phap didu tri ton thuong gan
va/hodc day ching, trong d6 hop chit ¢6 cong thie (I) duoe dung v6i tic nhan tri liéu
khac. Sang ché con dé xuét tac nhan trj lidu khéac dé str dung trong phuong phap diéu tri
ton thuong gan va/hodc day ching, trong do6 tac nhan tri liéu khac dugce dung voi hop

chét c6 cong thirc (I) & dang tu do hodc ¢ dang mudi duoc dung.

Duoc phém hodc dang Kkét hop theo sang ché c6 thé & dang 1iéu don vi ¢6 khoang

1-1000 mg (cé4c) thanh phan hoat tinh cho d6i twong nang khoang 50-70 kg, hodc khoang
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1-500 mg ho#c khodng 1-250 mg hodc khoang 1-150 mg hoac khoang 0,5-100 mg, hoédc
khoang 1-50 mg ctia cac thanh phan hoat tinh. Liéu luong hiru hidu dé diéu tri ctia hop
chét, duoc phém, hoac dang két hop ctia chung, phu thudc vao dbi tuong, khéi luong co
thé, tudi va tinh trang bénh, r6i loan hodc bénh cu thé hodc mirc dd nghiém trong cua
chung can duoc didu tri. Bac si, thay thudc 1am sang hozc bac sithu y ¢6 hiéu biét trung
binh trong linh vuc c6 thé d& dang xac dinh luong hitu hi¢u cua mdi thanh phén hoat

tinh can dé ngin ngira, dicu tri hodc e ché su tién trién cia roi loan hodc bénh.

Tinh chét lidu luong chi ra & trén 1a cac thi nghiém in vitro va in vivo c6 thé
chiing minh duoc bing céach sir dung thuan loi 1a dong vat c¢6 v, vi du nhu, chudt nhét,
chuot céng, cho, khi hodc co quan, mo va ché phém dugc phén 1ap ctia ching. Hop chét
theo sang ché ¢6 thé duoc dung in vitro & dang dung dich, vi du nhw, dung dich trong
nudc, va in vivo quanh gin hodc trong gan, vi du nhu, dudi dang huyén phi hodc trong
dung dich trong nudc. Liéu luong in vitro c6 thé ndm trong khoang ndng do tir khoang
10~ mol dén 10 mol. Luong hitu hidu dé diéu tri in vivo tity thudc vao duong ding, c6
thé nam trong khoang tir khoang 0,1-500 mg/kg, hodc trong khoang tlr khoang 1-100
mg/kg.

Céc vi du sau day dugc du dinh dé minh hoa sang ché va khong duoc hiéu 14 sang
ché bi giéi han & d6. Nhiét do duge néu theo do Celsius. Néu khong duoc dé cap theo
cach khéc, tit ca cac viée lam bay hoi duoc thuc hién dudi ap suét giam, thuong 1a trong
khoang tir khodng 15 mm Hg dén 100 mm Hg (= 20-133 mbar). Cau triic clia san pham
cudi ciing, cac hop chit trung gian va nguyén liéu bt dau dugc xdc nhan bang cac
phuong phép phan tich tiéu chudn, vi du nhuw, vi phén tich va dic diém quang phd, vi du
nhw, MS, IR, NMR. Céc tr viét tat duogc st dung 1a céc tr thong thuong trong linh vuc.

Tht ¢4 cac nguyén liéu bat dau, khéi xdy dung, chét phan ting, axit, bazo, tac nhan
khir nude, dung méi, va chat xic tac dung d8 tdng hop hop chat theo sang ché c6 sin
trén thi truong hodc ¢6 thé dugc san xuit bang phuong phap téng hop hitu co da biét doi
v6i ngudi c6 hiéu biét trung binh trong linh vye. Hon nita, hop chat theo sang ché co thé
duoc san xudt bing phuong phap téng hop hitu co da biét déi v6i ngudi co hiéu biét
trung binh trong linh vuc nhu duoc thé hién trong cac vi du sau day.

Vi du thwe hién sang ché

Céc chit viét tit
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dd dich chuyén hoéa hoc
axetonitril

trong nudc

phuong phéap khdi phd ion héa ap suét khi quyén

metylen clorua
diisopropyletylamin
dimetylsufloxit-d6

etyl axetat

etanol

phuong phéap khdi phd ion héa phun dién tir
phuong phap khdi phd phan tich phun dong
gio

sdc ky 1éng hiéu nang cao
kali cacbonat

kali axetat

lit

lithi nhdm hydrua

mol

miligam

milimol

metanol

phut

mili 1it

magie sulfat

megahec

vi séng
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N binh thudong
NaxSO4 natri sulfat

NaHCO3 natri bicacbonat

NaOH natri hydroxit

NH4Cl amoni clorua

NH4+OH amoni hydroxit

NMR cdng huong tr nhan
PCy3 trixyclohexylphosphin

PdCly(dppf)  [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il)

ppm phan triéu

RT nhiét do trong phong
sat. aq. bao hoa trong nudc
SFC sc ky 10ng siéu t6i han
THF tetrahydrofuran

tr thoi gian luu

UPLC-MS  phuong phép khéi phd séc ky 1ong siéu hiéu ning
Phuong phap UPLC-MS phan tich
PHUGCNG PHAP A

Cot: Waters Acquity HSS T3, 1,8 pm, 2,1 x 50 mm, 16 & nhiét do 60°C. Dong
chay: 0,9 ml/phut. Gradien: tir 10% dén 90% B trong 1,35 phut, sau d6 100% B trong
0,30 phit, sau d6 10% B trong 0,35 phut; A = nudc + TFA 0,05% (thé tich/thé tich), B
= axetonitril + TFA 0,035% (thé tich/thé tich). UV/VIS phat hién (DAD), EST (+/-).
Khoang do khéi phé: 100-1000 Da.
PHUONG PHAP B

Cot: Waters Acquity HSS T3, 1,8 um, 2,1 x 50 mm, 10 & nhiét d6 60°C. Dong
chay: 0,9 ml/phut. Gradien: tr 10% dén 100% B trong 1,35 phut, sau d6 100% B trong
0,60 phit, sau @6 10% B trong 0,05 phut; A = nudc + TFA 0,05% (thé tich/thé tich), B
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= axetonitril + TFA 0,035% (thé tich/thé tich). UV/VIS phét hién (DAD), ESI (+/-).
Khoang do khéi phd: 100-1000 Da.

PHUGNG PHAP C

Cot: Waters Acquity HSS T3, 1,8 um, 2,1 x 50 mm, 16 ¢ nhi€t 46 60°C. Dong
chay: 1,0 ml/phut. Gradien: tir 5% dén 98% B trong 1,40 phut, sau do6 1a 98% B trong
0,40 phut, tir 98% dén 5% B trong 0,10 phut, 5% B trong 0,10 phit; A = nude + 0,05%
axit formic + 3,75 mM amoni axetat, B = axetonitril + 0,04% axit formic. UV/VIS phat
hién (DAD), ESI (+/-). Khoang do khéi ph6: 100-1200 Da.

Phuong phép sic ky diéu ché

PHUONG PHAP 1: HPLC pha dao diéu ché
Bom hai thanh phin Waters 2525 ho#ic 2545
B0 phat hién UV Waters 2488
Thiét bi do phd khdi Waters QDA, ZQ, hogc 3100
Bo léy mau tu dong/Bo thu gom phan doan Waters 2767
Bom dong bd sung Waters 515
Cot: 10um 19x50mm Waters Atlantis T3 Su C18
Téc d6 Dong chay 100ml/phit
Thoi Gian Chay: 4,25 phut
Dung méi A: H20+TTFA 0,05%
Dung méi B: ACN+TFA 0,035%

PHUONG PHAP 2: Sic ky cot pha dao didu ché (RPCC)
Hé thdng Teledyne ISCO CombiFlash

Cot: Cot dong goi san 15 g hodc 50 g, Redisep Rf Gold C18 High Performance,
¢& hat 20-40 um, kich thudc 15 trung binh 10 nm

Pha dong: Nudc va axetonitril
PHUONG PHAP 3: Sic ky cot nhanh silicagel (FCC)

Hé théng Teledyne ISCO CombiFlash
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Cot: Cot déng goi san 12 g, 24 g, 40 g, hodc 80 g, silicagel pha binh thuong
Redisep Rf Gold, ¢& hat 20-40 um, kich thuéc 16 trung binh 6 nm

Pha dong: 0-20% metanol trong diclometan; 0-100% etyl axetat trong hexan hodc
heptan; 0-100% (etyl axetat/etanol 3:1) trong hexan hodc heptan

Céc hop chit trung gian

Hop chét trung gian 1: 2-clo-6-flo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzonitril

Suc hén hop clia 3-bromo-2-clo-6-flobenzonitril (500 mg, 2,133 mmol),
4,4,4'4',5,5,5' 5'-octametyl-2,2'-bi(1,3,2-dioxaborolan) (812 mg, 3,20 mmol), KOAc
(523 mg, 5,33 mmol), PAC12(dppf) (78 mg, 0,107 mmol), va dioxan (15 ml) bang nito
va gia nhiét ¢ nhiét do 110 °C trong lo kin trong thoi gian 2 gio ¢6 khudy trong diéu
kién chiéu xa vi séng. Két hop hai hdn hop phan tng ban sao, loc va ¢ va st dung phan
can thu duoc ma khong tinh ché hodc phan tich thém. Pic tinh ctiia Hop chét trung gian
[ duoc thiét 1ap bang cach chuyén ddi thanh Hop chit trung gian 5.

Hop chit trung gian 2: 6-flo-2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)benzonitril

B6 sung 4,4,4',4',5,5,5',5'-octametyl-2,2'-bi(1,3,2-dioxaborolan) (Sigma-Aldrich)
(1780 mg, 7,01 mmol), KOAc (1146 mg, 11,68 mmol) va PdCI2(dppf) (171 mg, 0,234
mmol) vao dung dich cta 3-bromo-6-flo-2-metylbenzonitril (Ma s6 CAS 1255207-46-
6) (1000 mg, 4,67 mmol) trong dioxan. Khur khi hén hop bing hai chu ky chan
khong/lam déy tro lai ngén béng khi nito, va sau d6 gia nhiét ¢ nhiét d6 110 °C trong lo
kin trong thoi gian 2 gio c6 khudy trong didu kién chiéu xa vi séng. Loc hdn hop da
ngudi qua xelit, va cd dich loc. Héip thu phf?ln cin trong etyl axetat, va rira dung dich
bing nudc va nude mudi. Pha loang 16p hitu co bang hexan va sau d6 loc qua silicagel
dé thu duoc dich loc mau vang, ma dugc ¢d. St dung phﬁn can ma khong tinh ché hoic
phén tich thém. Déc tinh cua Hop chét trung gian 2 duoc thiét 1ap béng cach chuyén doi
thanh Hop chit trung gian 6. |

Hop chét trung gian 3: 2,6-diflo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-

yl)benzonitril
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Diéu ché hop chit néu & dé& muc theo cach twong tu nhu 2-clo-6-flo-3-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)benzonitril (Hop chét trung gian 1), bang cach st
dung 3-bromo-2,6-diflobenzonitril thay cho 3-bromo-2-clo-6-flobenzonitril. Str dung
phin cin tho niy ma khong tinh ché hoic phan tich thém. Pic tinh ctia Hop chét trung
gian 3 duoc thiét 1ap bing cach chuyén ddi thanh Hop chat trung gian 7.

Hop chét trung gian 5: 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-

indazol-3-amin

Lam 4m dung dich cta 2-clo-6-flo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzonitril thd (Hop chat trung gian 1) (1,2 g, 4,26 mmol) va hydrazin hydrat (1,07
g, 21,3 mmol) trong etanol (43 ml) & nhiét d§ 80 °C trong thoi gian 1 gio. CO hén hop
phan Ung da ngudi va tinh ché phan cin bang FCC dé tao ra hop chét néu & dé muc.

(UPLC-MS, PHUGNG PHAP B) tr 1,54 phiit; API-MS 294,2 [M+H]*.

Hop chét trung gian 6: 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-

1H-indazol-3-amin

B6 sung hydrazin (0,601 ml, 19,15 mmol) vao dung dich cua 6-flo-2-metyl-3-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzonitril (Hop chét trung gian 2) (1,0 g,
3,83 mmol) trong etanol. Gia nhiét hdn hop & nhiét do 90 °C trong thoi gian 6 gid, sau
d6 ¢6 hdn hop phan tmg da ngudi, va pha lodng phan cin bang etyl axetat va nuéde. Thu
gom 16p hiru co va rira bang nude va nude mudi, sau d6 lam kho trén natri sulfat khan,
loc, va co. Tinh ché phin can bing FCC dé tao ra hop chit néu ¢ dé muc. (UPLC-MS,
PHUONG PHAP A) tr 1,42 phut; API-MS 274,1 [M+H]".

Hop chét trung gian 7: 4-flo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-y1)-1H-
indazol-3-amin.

Piéu ché hop chit néu & d& muc theo cach twong tu nhu 4-clo-5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin (Hop chét trung gian 5), bang
cach st dung 2,6-diflo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)benzonitril (Hop
chdt trung gian 3) thay cho 2-clo-6-flo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzonitril (Hop chit trung gian 1).

Két hop hai 14n chay phan mg riéng ré dé tinh ché bang FCC dé thu dugc hop
chit néu & dé muc 4-flo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-
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amin, va san phém phu riéng 1& 4-flo-7-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
1H-indazol-3-amin. Hop chat néu & d& muc: (UPLC-MS, PHUONG PHAP B) tr 1,43
phut; API-MS 278,1 [M+H]".

Hop chét trung gian 8: 4-metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-

1H-indazol-3-amin

Buéc 1: Xt Iy dung dich cta 2-flo-6-metoxybenzonitril (10 g, 66,2 mmol) trong
axit triflometansulfonic (100 ml) & nhiét 4§ 0°C bang N-bromosucxinimit (12,4 g, 69,5
mmol) va d& hdn hop 4m 1én dén nhiét do trong phong va khudy trong thoi gian 3 ngay.
Lam lanh hdn hop phan tng xudng 0 °C, dap tit bang nudc d4, va lam cho c6 tinh bazo
bing KOH 6 M, va thu gom chat ran thu dugc bang cach loc. Hoa tan béanh loc trong
etyl axetat va lam kho trén natri sulfat, va loc hdn hop. C6 dich loc dé thu duoc hén hop
x4p xi 1:1 cta 3-bromo-6-flo-2-metoxybenzonitril va  3-bromo-2-flo-6-
metoxybenzonitril, ma dugc st dung trong budc tiép theo ma khong tinh ché hoic phan

tich.

Buge 2: Khir khi dung dich ctia hdn hop thd néu trén cua 3-bromo-6-flo-2-
metoxybenzonitril va 3-bromo-2-flo-6-metoxybenzonitril (6,7 g, 29,1 mmol két hop),
4.4.4'.4'5.5,5' 5"-octametyl-2,2'-bi(1,3,2-dioxaborolan) (8,14 g, 32,0 mmol), kali axetat
(6,29 g, 64,1 mmol), va Siliacat DPP-Pd (2,5 g, 29,1 mmol) trong 2-propanol (291 ml)
béng nito va lam 4m & nhiét d6 95 °C trong thoi gian 24 gid. Loc hdn hop phan tng da
ngudi, sau d6 bd sung hydrazin hydrat (7,08 ml, 146 mmol) va lam 4m hon hop phan
ung 6 nhiét do 95 °C trong thoi gian 5 gio. B6 sung xelit vao hdn hop phan tng d& ngudi,
va ¢6 hdn hop, va tinh ché phan cin bing FCC dé thu duoc hop chit néu & dé muc 4-
metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin ~ va  séan
phim phu riéng 1& 4-metoxy-7-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin. Hop chét néu & d& muc: (UPLC-MS, PHUONG PHAP B) tr 1,36 phut;
API-MS 290,2 [M+H]".

Hop chat trung gian 9: 4-bromo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-3-metylbenzensulfonamit

Xt 1y dung dich cua (1s,3s)-3-amino-1-(triflometyl)xyclobutanol (249 mg, 1,30
mmol) trong pyridin (6,5 ml) bang 4-bromo-3-metylbenzen-1-sulfonyl clorua (350 mg,
1,30 mmol) va khudy ¢ nhiét d6 50 °C trong thoi gian 3 gio. Co hdn hop phan tng dudi
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4p suat giam va tinh ché san phim thu duoc bing FCC dé thu duoc hop chit néu & dé
muc. (UPLC-MS, PHUGONG PHAP B) tr 1,67 phut; API-MS 388,0 [M+H]".

Hop chit trung gian 10: ((2S,4S)-1-((4-bromo-3-metylphenyl)sulfonyl)-4-
flopyrolidin-2-yl)metanol

Diéu ché hop chit néu & dé muc theo cach twong tw nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chat trung gian 9)
bang cach st dung ((2S,4S)-4-flopyrolidin-2-yl)metanol dé thu duoc hop chit néu & dé
muc. (UPLC-MS, PHUONG PHAP B) tr 1,46 phut; API-MS 352,1 [M+H]".

Hop chat trung gian 11: meso-(3R,4S)-1-((4-bromo-3-metylphenyl)sulfonyl)-
3,4-diflopyrolidin

Didu ché hop chat néu & d& muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bing cach sir dung meso-(3R,4S) -3,4-diflopyrolidin dé thu duoc hop chit néu ¢ dé muc.
(UPLC-MS, PHUONG PHAP B) tr 1,91 phtit; API-MS 340,0 [M+H]".

Hop chat trung gian 12: (R)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-

yl)metanol

Diéu ché hop chét néu & dé muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach str dung (R)- pyrolidin-2-yl)metanol @& thu dugc hop chét néu & dé& muc.
(UPLC-MS, PHUONG PHAP B) tr 1,65 phtit; API-MS 334,0 [M+H]".

Hop chét trung gian 13; (R)-1-((4-bromo-3-clophenyl)sulfonyl)pyrolidin-3-ol

Diéu ché hop chét néu ¢ dé& muc theo cach tuong ty nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bing cach sit dung 4-bromo-3-clobenzen-1-sulfonyl clorua va (R)-pyrolidin-3-ol.
Khudy hdn hop phan tmng & nhiét d6 0 °C trong thoi gian 60 phit. Thu dugc hop chat
néu & d& muc dudi dang chét rén mau vang. (UPLC-MS, PHUONG PHAP C) tr 0,91
phut; ESTI-MS 340,0/342,1 [M+H]".

Hop chét trung gian 14: (R)-1-((4-bromo-3-flophenyl)sulfonyl)pyrolidin-3-ol

Diéu ché hop chit néu & dé muc theo cach twong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
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bing cach st dung 4-bromo-3-flobenzen-1-sulfonyl clorua va (R)-pyrolidin-3-ol.

(UPLC-MS, PHUONG PHAP B) tr 1,46 phut; API-MS 324,0 [M+H]".
Hop chét trung gian 15: (R)-1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-3-ol

Diéu ché hop chét néu ¢ d& muc theo cach twong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bing céach st dung (R)-pyrolidin-3-ol. (UPLC-MS, PHUONG PHAP B) tr 1,42 phut;
API-MS 320,0 [M+H]".

Hop chét trung gian 16: 1-((S)-1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)etan-1-ol (hdn hop ddng phan khong d6i quang)

Budc 1: (S)-1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-carbaldehyt

X ly dung dich cta (S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)metanol (Hop chét trung gian 22, xem dudi day) (150 mg, 0,47 mmol) trong DCM
(4,7 ml) bing Dess—Martin periodinan (298 mg, 0,70 mmol) & nhiét d trong phong va
khudy hdn hop thu duoc & nhiét do trong phong trong thoi gian 16 gio. B6 sung xelit va
¢6 hdn hop. Tinh ché phan cin bing FCC dé tao ra hop cht néu ¢ dé muc. (UPLC-MS,
PHUONG PHAP B) tr 1,66 phut; API-MS 332,0 [M+H]". |

Budce 2: 1-((S)-1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)etanol

X 1y dung dich cta (S)-1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-
carbaldehyt (150 mg, 0,452 mmol) trong THEF (Thé tich: 4,5 ml) & nhiét do 0 °C bang
dung dich metyl magie bromua (3,0 M, 181 pl, 0,542 mmol) va khqu O nhiét do trong
phong trong thoi gian 3 gio. Dap t4t hdn hop phan tmg bang amoni clorua bdo hoa trong
nudce, pha lodng bing DCM va cho di qua thiét bi tach pha. C6 16p DCM va tinh ché
br?lng FCC d thu dugc hop chit néu & d& muc dudi dang hon hop cla cac chéit dong
phan khong dbi quang. (UPLC-MS, PHUONG PHAP B) tr 1,68 phut; API-MS 348,0
[M+H]".

Hop chat trung gian 17: (S)-(1-((4-bromo-3-clophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol

X Iy dung dich cta (S)-(4,4-diflopyrolidin-2-yl)metanol (120 mg, 0,69 mmol)
trong pyridin (3,5 ml) biang 4-bromo-3-clobenzen-1-sulfonyl clorua (200 mg, 0,69 mmol)
va khudy & nhiét do trong phong trong thoi gian 20 gio. C6 hdn hop phan tng va tinh
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ché phdn cin bing FCC dé thu dugc hop cht néu ¢ dé muc. (UPLC-MS, PHUONG
PHAP B) tr 1,66 phat; API-MS 390,0 [M+H]".

Hop chit trung gian 18: (S)-(1-((4-bromo-3-clophenyl)sulfonyl)pyrolidin-2-

yl)metanol

Didu ché hop chit néu & dé muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bing cach st dung 4-bromo-3-clobenzen-1-sulfonyl clorua va (S)-(pyrolidin-2-
yhmetanol dé thu duoc hop chit néu & d& muc. (UPLC-MS, PHUONG PHAP B) tr 1,02
phut; ESI-MS 356,0 [M+H]*.

Hop chat trung gian 19:  (S)-(1-((4-bromo-3-flophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol

Diéu ché hop chit néu & d& muc theo cach twong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chat trung gian 9)
bang cach str dung 4-bromo-3-flobenzen-1-sulfonyl clorua va (S)-(4,4-diflopyrolidin-2-
yl)metanol. (UPLC-MS, PHUONG PHAP B) tr 1,85 phtit; API-MS 374,0 [M+H]".

Hop chéat trung gian 20:  (S)-(1-((4-bromo-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol

Xt Iy dung dich ctia (S)-(4,4-diflopyrolidin-2-yl)metanol (CAS s6 771473-90-6)
(258 mg, 1,48 mmol) trong pyridin (7,4 ml) bang 4-bromo-3-metylbenzen-1-sulfonyl
clorua (CAS sb 77256-93-0) (400 mg, 1,48 mmol) va khuy & nhiét do trong phong
trong thdi gian 16 gid. C6 hdn hop phan tng va tinh ché phin cin bang FCC dé thu
duoc hop chét néu & d& muc. (UPLC-MS, PHUONG PHAP B) tr 1,67 phiit; API-MS
370,0 [M+H]".

Hop chit trung gian 21: (S)-(1-((4-bromo-3-metylphenyl)sulfonyl)azetidin-2-
yl)metanol

Diéu ché hop chét néu & dé& muc theo cach twong tw nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
béang cach st dung (S)-azetidin-2-yl)metanol. (UPLC-MS, PHUONG PHAP B) tr 1,61
phut; APT-MS 320,0 [M+H]".
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Hop chét trung gian 22: (S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-

yl)metanol

Didu ché hop chat néu & dé muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang céach st dung (S)-(pyrolidin-2-yl)metanol dé thu duoc hop chat néu & dé& muc.
(UPLC-MS, PHUONG PHAP B) tr 1,66 phtit; API-MS 334,1 [M+H]".

Hop chit trung gian 23:  (S)-1-((4-bromo-3-metylphenyl)sulfonyl)-4,4-

diflopyrolidin-2-carboxamit

Diéu ché hop chét néu & d& muc theo cach tuong tu nhur 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chat trung gian 9)
bang cach st dung (S)- 4,4-diflopyrolidin-2-carboxamit dé thu dugc hop chit néu & dé
muc. (UPLC-MS, PHUGNG PHAP B) tr 1,78 phut; API-MS 383,0 [M+H]".

Hop chit trung gian 24: (S)-1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-3-ol

Piéu ché hop chét néu & d& muc theo cach tuong tu nhur 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
béng cach sir dung (S)-pyrolidin-3-ol dé thu dugc hop chét néu ¢ d& muc. (UPLC-MS,
PHUONG PHAP A) tr 1,41 phut; API-MS 320,0 [M+H]".

Hop chét trung gian 25: 1-((4-bromo-3-clophenyl)sulfonyl)-3,3-dimetylazetidin

B6 sung 3,3- dimetylazetidin (59 mg, 0,69 mmol) vao dung dich c6 khudy ctia 4-
bromo-3-clobenzen-1-sulfonyl clorua (200 mg, 0,69 mmol) trong pyridin (4 ml) & nhiét
d6 0 °C. D& hdn hop phan tmg 4m 1én dén nhiét d6 trong phong va khudy trong thoi gian
1 gid nita. Dép tat phan ung bang HC1 IN va chiét bang etyl axetat. Rira 16p hitu co lién
tiép bang HC1 1N va nudc mubi va sau d6 1am kho trén natri sulfat khan. C6 16p hitu co
dd loc dudi chan khong dé thu dugc hop chit néu & d&& muc. (UPLC-MS, PHUGNG
PHAP A) tr 1,69 phiit API-MS 337,9 [M+H]".

Hop chét trung gian 26: 1-((4-bromo-3-flophenyl)sulfonyl)pyrolidin-3-ol

Diéu ché hop chat néu ¢ d& muc theo cach tuong tu nhu (R)-1-((4-bromo-3-
flophenyl)sulfonyl)pyrolidin-3-ol (Hop chat trung gian 14). (UPLC-MS, PHUONG
PHAP A) tr 1,46 phat; API-MS 324,0 [M+H]".
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Hop chit trung gian 27:  1-((4-bromo-3-metylphenyl)sulfonyl)-3-
(triflometyl)pyrolidin-3-ol

Diéu ché hop chét néu & dé muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach su dung 3-(triflometyl)pyrolidin-3-ol dé thu duoc hop chit néu ¢ dé muc.
(UPLC-MS, PHUONG PHAP B) tr 1,59 phut; API-MS 388,1 [M+H]".

Hop chét trung gian 28: 1-((4-bromo-3-metylphenyl)sulfonyl)-3,3-difloazetidin

Diéu ché hop chat néu & d& muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
béng cach st dung 3,3-difloazetidin dé thu duoc hop chit néu & dé muc. (UPLC-MS,
PHUONG PHAP B) tr 1,98 phtit; API-MS 326,0 [M+H]".

Hop chat trung gian 29: 1-((4-bromo-3-metylphenyl)sulfonyl)-3,3-diflopiperidin

Didu ché hop chét néu ¢ d& muc theo cach twong ty nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bing cach sir dung 3,3-diflopiperidin d8 thu duoc hop chét néu & dé muc. (UPLC-MS,
PHUONG PHAP B) tr 1,99 phut; API-MS 354,1 [M+H]".

Hop chét trung gian 30: 1-((4-bromo-3-metylphenyl)sulfonyl)-3,3-diflopyrolidin

Diéu ché hop chat néu & dé muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
béng cach su dung 3,3-diflopyrolidin dé thu duoc hop chit néu & d& muc (UPLC-MS,
PHUONG PHAP B) tr 1,96 phut; API-MS 340,0 [M+H]".

Hop chit trung gian 31: 1-((4-bromo-3-metylphenyl)sulfonyl)-3-metylazetidin-
3-ol

Didu ché hop chét néu & d&& muc theo cach tuong tw nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chat trung gian 9)
bang cach st dung 3-metylazetidin-3-ol dé thu duoc hop chit néu & d& muc. (UPLC-
MS, PHUGONG PHAP B) tr 1,57 phut; API-MS 320,0 [M+H]".

Hop chat trung gian 32: 1-((4-bromo-3-metylphenyl)sulfonyl)-3-metylpyrolidin-
3-ol
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Budce 1: 1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-3-on

Diéu ché hop chét néu & dé muc theo céch tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach su dung pyrolidin-3-on dé thu duoc hop chét néu & dé muc. (UPLC-MS,
PHUONG PHAP B) tr 1,65 phtit; API-MS 318,0 [M+H]".

Budc 2: 1-((4-bromo-3-metylphenyl)sulfonyl)-3-metylpyrolidin-3-ol

X1 Iy dung dich cua 1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-3-on (70 mg,
0,22 mmol) trong THF (2,2 ml) & nhiét do 0 °C bing dung dich metyl magie bromua
(3,0 M, 88 ul, 0,264 mmol) va d2 cho 4m 1én dén nhiét do trong phong va khudy trong
thoi gian 3 gid. B sung thém dung dich metyl magie bromua (3,0 M, 88 ul, 0,264 mmol)
va khudy hdn hop phan ung trong thoi gian 18 gio. Dap tit hon hop phan tng béng
amoni clorua bdo hoa trong nude, pha lodng bing DCM va cho di qua thiét bi tach pha.
C6 16p DCM va tinh ché bang FCC dé thu duoc hop chat néu ¢ dé muc. (UPLC-MS,
PHUGNG PHAP B) tr 1,59 phat; API-MS 334,1 [M+H]".

Hop chat trung gian 33: 1-((4-bromo-3-metylphenyl)sulfonyl)-4,4-diflopiperidin

Diéu ché hop chat néu & d& muc theo cach tuong tur nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bing cach st dung 4,4-diflopiperidin dé thu dugc hop chét néu ¢ dé muc. (UPLC-MS,
PHUGNG PHAP B) tr 2,03 phat; API-MS 354,1 [M+H]",

Hop chét trung gian 34: 1-((4-bromo-3-metylphenyl)sulfonyl)-4-xyanopiperidin

Diu ché hop chét néu & d& muc theo céch tuong tw nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach sir dung 4-xyanopiperidin d8 thu duoc hop chit néu & dé muc. (UPLC-MS,
PHUONG PHAP B) tr 1,76 phut; API-MS 343,0 [M+H]".

Hop chét trung gian 35: 1-((4-bromo-3-metylphenyl)sulfonyl)-azetidin-3-ol

Piéu ché hop chit néu & d& muc theo cach twong tw nhur 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach st dung azetidin-3-ol dé thu duoc hop chit néu & dé muc. (UPLC-MS,
PHUONG PHAP B) tr 1,51 phut; API-MS 306,0 [M+H]".
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Hop chit trung gian 36: 1-((4-bromo-3-metylphenyl)sulfonyl)azetidin-3-

carbonitril

Diéu ché hop chit néu ¢ d& muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach sir dung azetidin-3-carbonitril d8 thu dwoc hop chat néu ¢ d& muc. (UPLC-
MS, PHUONG PHAP B) tr 1,65 phut; API-MS 315,0 [M+H]".

Hop chét trung gian 37: 1-((4-bromo-3-metylphenyl)sulfonyl)piperidin-4-ol

Didu ché hop chit néu ¢ d& muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chat trung gian 9)
béng cach sir dung piperidin-4-ol dé thu dugc hop chit néu & dé muc. (UPLC-MS,
PHUGNG PHAP B) tr 1,62 phat; API-MS 334,0 [M+H]".

Hop chét trung gian 38: 4-bromo-3-clo-N-((1R,2S)-2-

hydroxyxyclopentyl)benzensulfonamit

Diéu ché hop chit néu & dé muc theo cach twong tur nhu (S)-(1-((4-bromo-3-
clophenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop chit trung gian 17) bang cach
sit dung (1R,2S)-2-hydroxyxyclopentylamin @ thu duoc hop chit néu & dé muc.
(UPLC-MS, PHUONG PHAP B) tr 1,68 phut; API-MS 354,0 [M+H]".

Hop chat trung gian 39:  4-bromo-3-clo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit

Didu ché hop chét néu ¢ d& muc theo cach tuong tw nhu (S)-(1-((4-bromo-3-
clophenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop chat trung gian 17) bang cich
st dung (1s,3s)-3-amino-1-(triflometyl)xyclobutanol @& thu dugc hop chit néu & dé muc.
(UPLC-MS, PHUONG PHAP B) tr 1,68 phut; API-MS 408,0 [M+H]".

Hop chét trung gian 41: 4-bromo-3-metyl-N-((1R,2S)-2-
hydroxyxyclopentyl)benzensulfonamit

Diéu ché hop chit néu & d& muc theo cach twong tur nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang céach st dung (1R,2S)-2-hydroxyxyclopentylamin dé thu duoc hop chit néu ¢ dé
muc. (UPLC-MS, PHUONG PHAP B) tr 1,67 phut; API-MS 334,1 [M+H]".
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Hop chit trung gian 43: 4-bromo-3-metyl-N-(tetrahydro-2H-pyran-4-

yl)benzensulfonamit

Diéu ché hop chét néu & dé muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach str dung 1-aminotetrahydro-2H-pyran dé thu duoc hop chét néu & dé muc.

(UPLC-MS, PHUCNG PHAP B) tr 1,62 phiit; API-MS 334,1 [M+H]".

Hop chat trung gian 44: 4-bromo-N-((1R,2R)-2-hydroxyxyclohexyl)-3-

metylbenzensulfonamit

Diéu ché hop chét néu & dé muc theo cach twong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach str dung -(1R,2R)-2-hydroxyxyclohexylamin d8 thu duoc hop chét néu & dé
muc (UPLC-MS, PHUONG PHAP B) tr 1,66 phut; API-MS 348,1 [M+H]".

Hop chat trung gian 45: 4-bromo-N-((1R,2R)-2-hydroxyxyclopentyl)-3-

metylbenzensulfonamit

Diéu ché hop cht néu & dé& muc theo cach tuong tu nhur 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach sir dung (1R,2R)-2-hydroxyxyclopentylamin dé thu duoc hop chit néu & dé
muc. (UPLC-MS, PHUONG PHAP B) tr 1,56 phtit; API-MS 334,0 [M+H]".

Hop chit trung gian 46: 4-bromo-N-((1R,2S)-2-hydroxyxyclohexyl)-3-
rnetylbenzensulfonamit

Diéu ché hop chét néu & dé muc theo céch twong ty nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach st dung (1R,2S)-2-hydroxyxyclohexylamin dé thu duoc hop chit néu ¢ dé
muc (UPLC-MS, PHUGNG PHAP B) tr 1,68 phtt; API-MS 348,1 [M+H]".

Hop chit trung gian 47: 4-bromo-N-((1R,2S)-2-hydroxyxyclopentyl)-N,3-

dimetylbenzensulfonamit
Bude 1: (1S,2R)-2-(metylamino)xyclopentanol

Xt ly dung dich cta (1S,2R)-2-aminoxyclopentanol (200 mg, 1,45 mmol) va
DIPEA (0,76 ml, 4,4 mmol) trong THF (14,5 ml) bang metyl cloroformat (225 pl, 2,91
mmol) va khuéy dung dich ¢ nhiét d6 60 °C trong thoi gian 16 gid. Lam lanh hdn hop
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phéan tmg xuéng nhiét d6 trong phong va xtt ly bang dung dich LiAlHs (1,0 M, 7,3 ml,
7,3 mmol) va gia nhiét & nhiét d6 60 °C trong thoi gian 4 gio. X ly hdn hop phan tmg
da nguoi béng nude, NaOH 1 N, va nudce, va loc hdn hop. C6 dung dich thu duoc, va str
dung phén cin ma khong tinh ché thém. (UPLC-MS, PHUGNG PHAP B) tr 0,39 phut;
API-MS 116,2 [M+H]",

Budc 2: 4-bromo-N-((1R,2S)-2-hydroxyxyclopentyl)-N,3-

dimetylbenzensulfonamit

Xt 1y dung dich cta (1S,2R)-2-(metylamino)xyclopentanol thd (167 mg, 1,45
mmol) trong pyridin (7,3 ml) bang 4-bromo-3-metylbenzen-1-sulfonyl clorua (390 mg,
1,45 mmol) va khudy hdn hop & nhiét d6 60 °C trong thoi gian 18 gitr. C6 hén hop phan
ung da ngudi va tinh ché phﬁn can bang FCC dé thu duoc hop chéit néu ¢ dé muc.
(UPLC-MS, PHUONG PHAP B) tr 1,95 phut; API-MS 348,1 [M+H]".

Hop chit trung gian 48: 4-bromo-N-((1R,3R)-3-xyanoxyclohexyl)-3-

metylbenzensulfonamit

Diéu ché hop chit néu & dé muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cich su dung 4-bromo-3-metylbenzen-1-sulfonyl clorua va (IR,3R)-3-
aminoxyclohexan-1-carbonitril dé thu duoc hop chit néu & dé& muc (UPLC-MS,
PHUONG PHAP B) tr 1,64 phut; API-MS 357,1 [M+H]".

Hop chit trung gian 49: 4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit

Diéu ché hop chit néu & dé muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach str dung (1r,3r)-3-aminoxyclobutan-1-ol dé thu duoc hop chat néu & dé muc
(UPLC-MS, PHUONG PHAP B) tr 1,47 phtt; API-MS 320,0 [M+H]".

Hop chat trung gian 50: 4-bromo-N-((1R,3S)-3-hydroxyxyclopentyl)-3-
metylbenzensulfonamit

Diéu ché hop chit néu & dé muc theo cach twong tur nhur 4-bromo-N-((1s,3s)-3-

hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
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bang cach st dung (1R,3S)-3-hydroxyxyclopentylamin d8 tao ra hop chit néu & dé muc.
(UPLC-MS, PHUGNG PHAP B) tr 1,55 phut; API-MS 334,0 [M+H]".

Hop chit trung gian 51: 4-bromo-N-((1S,2R)-2-hydroxyxyclopentyl)-3-

metylbenzensulfonamit

Diéu ché hop chat néu & d& muc theo cach twong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach st dung (18,2R)-2-hydroxyxyclopentylamin dé thu dugc hop chit néu & dé
muc (UPLC-MS, PHUONG PHAP B) tr 1,68 phut; API-MS 334,1 [M+H]".

Hop chat trung gian 52: 4-bromo-N-((1s,3s)-3-hydroxy-1-metylxyclobutyl)-3-

metylbenzensulfonamit

Didu ché hop chit néu & dé muc theo cach twong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach st dung (1s,3s)-3-hydroxy-1-metylxyclobutylamin dé thu duoc hop chat néu
& dé muc (UPLC-MS, PHUONG PHAP B) tr 1,49 phut; API-MS 334,0 [M+H]".

Hop chét trung gian 53: 4-bromo-N-((1s,3s)-3-hydroxy-3-metylxyclobutyl)-3-

metylbenzensulfonamit

Diéu ché hop chét néu & dé muc theo céch twong tw nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chat trung gian 9)
bing cach sir dung (1s,3s)-3-hydroxy-3-metylxyclobutylamin dé thu duoc hop chat néu
& dé muc (UPLC-MS, PHUONG PHAP B) tr 1,49 phut; API-MS 356,0 [M+Na]".

Hop chat trung gian 54: 4-bromo-3-clo-N-((1s,3s)-3-
hydroxyxyclobutyl)benzensulfonamit

Piéu ché hop chit néu & dé& muc theo cach twong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bing cach st dung 4-bromo-3-clobenzen-l-sulfonyl clorua va (1s,3s)-3-
aminoxyclobutanol dé thu dugc hop chét néu & d& muc. (UPLC-MS, PHUONG PHAP
B) tr 1,45 phut; API-MS 340,0 [M+H]".

Hop chat trung gian 55: 4-bromo-N-((1s,3s)-3-hydroxyxyclobutyl)-3-

metylbenzensulfonamit
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Diéu ché hop chit néu o d& muc theo cach twong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bing cach st dung 4-bromo-3-clobenzen-1-sulfonyl clorua va (1s,3s)-3-
aminoxyclobutanol dé thu dugc hop chét néu & d& muc. (UPLC-MS, PHUONG PHAP
B) tr 1,46 phut; API-MS 320,0 [M+H]".

Hop chit trung gian 56: 4-bromo-N-((1s,4s)-4-xyanoxyclohexyl)-3-

metylbenzensulfonamit

Diéu ché hop chat néu & dé& muc theo cach twong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bing cach st dung 4-bromo-3-metylbenzen-1-sulfonyl clorua va (Is,4s)-4-
aminoxyclohexan-1-carbonitril dé thu duoc hop chit néu & d& muc (UPLC-MS,
PHUONG PHAP B) tr 1,58 phut; API-MS 357,1 [M+H]*

Hop chét trung gian 57: 4-bromo-N-((3R,4R)-4-hydroxytetrahydro-2H-pyran-3-

yl)-3-metylbenzensulfonamit

Didu ché hop chit néu ¢ dé& muc theo cach twong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach str dung (3R,4R)-3-aminotetrahydro-2H-pyran-4-ol dé thu duoc hop chét néu
& dé muc (UPLC-MS, PHUONG PHAP B) tr 1,44 phtt; API-MS 350,0 [M+H]".

Hop chét trung gian 58: 4-bromo-N-(3,3-difloxyclobutyl)-3-
clobenzensulfonamit

Diéu ché hop chit néu & dé muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
biang cach s dung 4-bromo-3-clobenzen-1-sulfonyl clorua va 1-amino-3,3-
difloxyclobutan dé thu duoc hop chét néu & d& muc. (UPLC-MS, PHUONG PHAP B)
tr 1,72 phut; API-MS 360,0 [M+H]".

Hop chat trung gian 59: 4-bromo-N-(3,3-difloxyclobutyl)-3-
metylbenzensulfonamit metylbenzensulfonamit

Diéu ché hop chét néu & dé muc theo cich twong tw nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
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béng cach st dung 1-amino-3,3-difloxyclobutan dé thu duoc hop chit néu ¢ dé muc.

(UPLC-MS, PHUGNG PHAP B) tr 1,60 phut; API-MS 340,0 [M+H]".

Hop chat trung gian 60:  4-bromo-N-(3,3-difloxyclobutyl)-N,3-

dimetylbenzensulfonamit

X Iy hdn hop clia 4-bromo-N-(3,3-difloxyclobutyl)-3-metylbenzensulfonamit
(Hop chét trung gian 80) (100 mg, 0,29 mmol), kali cacbonat (81 mg, 0,59 mmol), va
DMF (4 ml) bing metyl iodua (0,037 ml, 0,588 mmol) va khudy ¢ nhiét do trong phong
trong thoi gian 4 gid. C6 hdn hop phan tng dudi dong nito qua dém. Hép thu phan cgn
thu duogc trong DCM va loc va tinh ché truc tiép bang FCC dé thu duge hop chat néu &
d& muc. (UPLC-MS, PHUGNG PHAP B) tr 1,71 phtt; API-MS 354,1 [M+H]".

Hop chat trung gian 61: 4-bromo-N-(3-xyclopropyl-3-hydroxyxyclobutyl)-3-

metylbenzensulfonamit
Budce 1: 4-bromo-3-metyl-N-(3-oxoxyclobutyl)benzensulfonamit

Didu ché hop chit néu ¢ d& muc theo cach twong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
bang cach str dung 3-aminoxyclobutanon d8 thu dugc hop chét néu ¢ d& muc. (UPLC-

MS, PHUONG PHAP B) tr 1,59 phtt; API-MS 318,0 [M+H]".

Budce 2: 4-bromo-N-(3-xyclopropyl-3-hydroxyxyclobutyl)-3-

metylbenzensulfonamit |

X ly dung dich clia 4-bromo-3-metyl-N-(3-oxoxyclobutyl)benzensulfonamit
(25 mg, 0,079 mmol) trong 2-Me-THF (1,6 ml) & nhiét d6 0 °C bing dung dich
xyclopropyl magie bromua (0,5 M, 0,31 ml, 0,157 mmol) va khudy va dé 4m 1én tir tr
dén nhiét d6 trong phong trong thoi gian 16 gid. Dép tit hdn hop phan Gng bing NHACI
bdo hoa trong nudce, pha lodng bang DCM va cho di qua thiét bi tach pha. C6 16p DCM
va tinh ché bing FCC dé thu duge hop chit néu & d& muc. (UPLC-MS, PHUONG PHAP
B) tr 1,61 phut; API-MS 382,0 [M+Na]™.

Hop chit trung gian 62: 4-bromo-N-(3-etyl-3-hydroxyxyclobutyl)-3-

metylbenzensulfonamit

Diéu ché hop chit néu & d& muc theo cach twong tw nhu 4-bromo-N-(3-
xyclopropyl-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 82)
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bang cach sir dung etyl magie bromua trong Budce 2 thay cho xyclopropyl magie bromua
8 thu duoc hop chét néu & d& muc. (UPLC-MS, PHUONG PHAP B) tr 1,60 phut; API-
MS 370,0 [M+Na]".

Hop chét trung gian 63: 4-bromo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-N,3-dimetylbenzensulfonamit

Didu ché hop chét néu & d& muc theo cach tuong tw nhu 4-bromo-N-((1R,2S)-2-
hydroxyxyclopentyl)-N,3-dimetylbenzensulfonamit (Hop chit trung gian 47) bang cach
st dung  (1s,3s)-3-amino-1-(triflometyl)xyclobutanol ~ thay cho  (1S,2R)-2-
aminoxyclopentanol trong Budc 1 dé thu duoc hop chit ndu & d&& muc. (UPLC-MS,

PHUGNG PHAP B) tr 1,90 phat; API-MS 402,1 [M+H]".

Hop chit trung gian 64: 4-bromo-N-(3-hydroxy-3-phenylxyclobutyl)-3-

metylbenzensulfonamit

Piéu ché hop chat néu & dé muc theo cach twong tu nhu 4-bromo-N-(3-
xyclopropyl-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 61)
bing cach st dung phenyl magie bromua trong Budc 2 thay cho xyclopropyl magie
bromua, d tao ra hop chit néu & dé muc. (UPLC-MS, PHUONG PHAP B) tr 1,73 phut;
API-MS 418,1 [M+Na]".

Hop chit trung gian  65:  4-bromo-N-(3-hydroxyxyclohexyl)-3-

metylbenzensulfonamit

Diéu ché hop chit néu & dé& muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chat trung gian 9)
bing cach st dung 4-bromo-3-metylbenzen-1-sulfonyl clorua va (1R,3R)-3-
aminoxyclohexan-1-carbonitril dé thu dugc hop chit néu & dé muc (UPLC-MS,
PHUONG PHAP B) tr 1,46 phut; API-MS 348,1 [M+H]".

Hop chét trung gian 66: 4-bromo-N-(4,4-difloxyclohexyl)-3-
metylbenzensulfonamit

Diéu ché hop chét néu & dé muc theo cich tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
béng cach st dung 4,4-difloxyclohexanamin dé thu duoc hop chit néu ¢ dé muc.

(UPLC-MS, PHUONG PHAP B) tr 1,58 phit; API-MS 368,0 [M+H]".
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Hop chit trung gian 67: (S)-(1-((4-bromo-2-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol

Piéu ché hop chit néu & d& muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9),
bing cach st dung 4-bromo-2-metylbenzen-1-sulfonyl clorua va (S)-4,4-
(diflopyrolidin-2-yl)metanol d& thu dugc hop chit néu & d& muc. (UPLC-MS,
PHUONG PHAP B) tr 1,55 phut; API-MS 370,1 [M+H]*.

Hop chat trung gian 68: (S)-(1-((4-bromo-2-flophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol

B6 sung 4-bromo-2-flobenzen-1-sulfonyl clorua (95 mg, 0,35 mmol) vao dung
dich cua (S)-(4,4-diflopyrolidin-2-yl)metanol hydroclorua (60 mg, 0,35 mmol) va DIEA
(0,15 ml, 0,86 mmol) trong THF (2 ml) ¢ nhiét do 0 °C. khudy hdn hop & nhiét do 0 °C
trong thoi gian 1 gid, sau d6 ¢6. Tinh ché phan cin bang FCC dé thu dugc hop chét néu
& d& muc. (UPLC-MS, PHUGNG PHAP B) tr 1,50 phut; API-MS 374,1 [M+H]".

Hop chat trung gian 69: (S)-(1-((4-bromo-3,5-diflophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol

Diéu ché hop chét néu ¢ d& muc theo cach tuong tw nhu (S)-(1-((4-bromo-2-
flophenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop chét trung gian 68), bing
cach st dung 4-bromo-3,5-diflobenzen-1-sulfonyl clorua va (S)-4,4-(diflopyrolidin-2-
yl)metanol dé thu duge hop chét néu & dé muc. (UPLC-MS, PHUONG PHAP B) tr 1,58
phuat; API-MS 392,0 [M+H]".

Hop chit trung gian 70: N-(3-benzyl-3-hydroxyxyclobutyl)-4-bromo-3-
metylbenzensulfonamit

Diéu ché hop chit néu & dé muc theo cach twong tuw nhu 4-bromo-N-(3-
xyclopropyl-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 61)
bang cach st dung benzyl magie clorua trong Budc 2 thay cho xyclopropyl magie
bromua, dé thu duoc hop chét néu & dé muc. (UPLC-MS, PHUGNG PHAP B) tr 1,74
phat; API-MS 432,1 [M+Na]".

Hop chéat trung gian 71: ((2S,4R)-1-((4-bromo-3-metylphenyl)sulfonyl)-4-
flopyrolidin-2-yl)metanol
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Diéu ché hop chat néu & dé muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9),
bang cach str dung ((2S,4R)- 4-flopyrolidin-2-yl)metanol dé thu dugc hop chit néu & dé
muc. (UPLC-MS, PHUGNG PHAP B) tr 1,47 phut; API-MS 352,1 [M+H]".

Hop chit trung gian 72: (R)-(1-((4-bromo-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol

Didu ché hop chat néu & dé muc theo cach tuong tu nhu 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9),
bang cach str dung (R)-4,4-(diflopyrolidin-2-yl)metanol dé thu duoc hop chat néu & dé
muc. (UPLC-MS, PHUGNG PHAP B) tr 1,56 phut; API-MS 370,0 [M+H]".

Vidu 1:

5-(2-clo-4-((3,3-dimetylazetidin-1-yl)sulfonyl)phenyl)-4-metyl-1H-indazol-3-amin

7~

Hat chan khong dung dich cta 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-

dioxaborolan-2-yl)-1H-indazol-3-amin (Hop chét trung gian 6) (20 mg, 0,073 mmol),
1-((4-bromo-3-clophenyl)sulfonyl)-3,3-dimetylazetidin (Hop chét trung gian 25) (25
mg, 0,073 mmol), xesi cacbonat (72 mg, 0,220 mmol) va PdClx(dppf) (5,4 mg, 7,3 pmol)
bang chan khdng cao va sau d6 suc bang khi nito. B6 sung DME/nudc da kht khi (4:1,
2 ml) vao binh thét c¢d, va gia nhiét hdn hop & nhiét do 150 °C trong thoi gian 30 phut
dudi su chiéu xa vi song. Loc hdn hgp phan tng da ngudi qua xelit, va sau do tinh ché
h3n hop phan tng bing RPCC (PHUONG PHAP 2). (UPLC-MS, PHUONG PHAP A)
tr 1,52 phut; API-MS 405,1 [M+H]".

Vidu2:

(R)-1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-clophenyl)sulfonyl)pyrolidin-3-ol
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Diéu ché hop chit néu & dé muc theo cach twong tw nhu Vi du 1, bang cach str
dung (R)-1-((4-bromo-3-clophenyl)sulfonyl)pyrolidin-3-ol (Hop chét trung gian 13)
thay cho 1-((4-bromo-3-clophenyl)sulfonyl)-3,3-dimetylazetidin (Hop chét trung gian
25). (UPLC-MS, PHUONG PHAP A) tr 1,24 phtt; API-MS 407,05 [M+H]".

Vidu 3:

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-flophenyl)sulfonyl)pyrolidin-3-ol

OH

Budc 1: 2'4-diflo-4'-((3-hydroxypyrolidin-1-yl)sulfonyl)-2-metyl-[1,1'-biphenyl]-3-

carbonitril

Didu ché hop chét néu ¢ d& muc theo cich tuong tu nhu Vi du 1, bang cach sir
dung 1-((4-bromo-3-flophenyl)sulfonyl)pyrolidin-3-ol (Hop chét trung gian 26) thay
cho 1-((4-bromo-3-clophenyl)sulfonyl)-3,3-dimetylazetidin (Hop chét trung gian 25),
va bang cach st dung 6-flo-2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)benzonitril (Hop chét trung gian 2) thay cho 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-indazol-3-amin (Hop chét trung gian 6). Pha lodng hdn hop phan
mg thd bang etyl axetat va nudc va sau d6 rira 16p hitu co bang nudc va nude mubi,
lam kho trén natri sulfat, loc, va c6 dich loc dé tao ra hop chit néu & dé muc, ma duoc
st dung ma khong tinh ché hodc phan tich thém. Dic diém nhan dang cta san phém
phan tng dugc xac dinh boi su bién dbi ctia nd thanh 1-((4-(3-amino-4-metyl-1H-
indazol-5-y1)-3-flophenyl)sulfonyl)pyrolidin-3-ol trong Budc 2.

Budc 2: 1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-flophenyl)sulfonyl)pyrolidin-3-ol

B6 sung hydrazin (0,025 ml, 0,793 mmol) vao dung dich cta 2',4-diflo-4'-((3-
hydroxypyrolidin-1-yl)sulfonyl)-2-metyl-[ 1,1'-biphenyl]-3-carbonitril (dugc didu ché
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trong Bude 1) (30 mg, 0,079 mmol) trong etanol va lam hdi luu hdn hop phan tmng thu
duoc trong thoi gian 2 gio. Tinh ché hdn hop phan tmg dad ngudi truc tiép bang RPCC
(PHUONG PHAP 2). (UPLC-MS, PHUONG PHAP A) tz 1,20 phut; API-MS 391,1
[M+H]".

Vidu 4:

(R)-1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-3-ol

OH

Diéu ché hop chét néu & d& muc theo cach tuong tu nhu Vi du 1, bang cach sir
dung (R)-1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-3-ol (Hop chat trung gian 15)
thay cho 1-((4-bromo-3-clophenyl)sulfonyl)-3,3-dimetylazetidin (Hop chét trung gian
25). Tinh ché hdn hop phan tng di duge loc truc tiép bang HPLC pha dao (PHUGONG
PHAP 1). Hip thu san phidm ban d4u trong metanol va cho di qua nhua stratosphere PE
PL-HCO3 MP Varian Inc.. C6 chét rira giai dudi chan khong dé tao ra hop chit néu &
dé muc. (UPLC-MS, PHUONG PHAP A) tr 1,25 phut; API-MS 387,1 [M+H]".

Vidu 5:

(S)-1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-3-ol

Diéu ché hop chit néu & d& muc theo cach twong tu nhu Vi du 1, bang cach str
dung (S)-1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-3-ol (Hop chét trung gian 24)
thay cho 1-((4-bromo-3-clophenyl)sulfonyl)-3,3-dimetylazetidin (Hop chét trung gian
25). Tinh ché hdn hop phan tng da dugc loc truc tiép bang HPLC pha dao (PHUONG
PHAP 1). Hip thu san phim ban dau
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trong metanol va cho di qua nhya stratosphere PE PL-HCO3 MP Varian Inc..
Co chit rira giai dudi chan khong dé tao ra hop chat néu & dé muc. (UPLC-MS,
PHUONG PHAP A) tr 1,25 phut; API-MS 387,1 [M+H]".

Vidu 6:

(R)-1-((4-(3-amino-4-clo-1H-indazol-5-yl)-3-flophenyl)sulfonyl)pyrolidin-3-ol

OH

Suc hdén hop cta 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chit trung gian 5) (20 mg, 0,068 mmol), (R)-1-((4-bromo-3-
flophenyl)sulfonyl)pyrolidin-3-ol (Hop chét trung gian 14) (24 mg, 0,075 mmol),
trixyclohexylphosphin (4,6 mg, 0,016 mmol), Pda(dba)s (6,2 mg, 6,8 pmol), K3PO4 (43
mg, 0,20 mmol) va dioxan/nude (6:1, 3,4 ml) béng nito va gia nhiét ¢ nhiét do 150 °C
trong thoi gian 1 gio. C6 hdn hop phan tmg da ngudi va tinh ché phén cin truc tiép béng
FCC dé thu dugc hop chit néu & dé muc. 'H NMR (400 MHz, DMSO-d6) § 12,02 (s,
1H), 7,77 — 7,71 (m, 2H), 7,66 (d, J= 6,9 Hz, 1H), 7,32 (d, J= 8,6 Hz, 1H), 7,22 (d, J
= 8,6 Hz, 1H), 5,32 (s, 2H), 4,98 (d, /= 3,3 Hz, 1H), 4,21 (s, 1H), 3,39 — 3,36 (m, 3H),
3,16 —3,11 (m, 1H), 1,87 — 1,60 (m, 2H). (UPLC-MS, PHUCONG PHAP B) tr 1,34 phut;
API-MS 411,1 [M+H]".

Vidu7:

(R)-1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-3-ol

OH

Diéu ché hop chét néu & d&& muc theo cach twong tw nhu Vi du 6, béng cach sir

dung (R)-1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-3-ol (Hop chét trung gian 15)
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thay cho (R)-1-((4-bromo-3-flophenyl)sulfonyl)pyrolidin-3-ol (Hop chét trung gian 14).
(UPLC-MS, PHUONG PHAP B) tr 1,32 phut; API-MS 407,1 [M+H]".

Vidu 8:

(R)-1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-clophenyl)sulfonyl)pyrolidin-3-ol

OH

Diéu ché hop chit néu & dé& muc theo cach tuong tu nhu Vi du 6, béng cach su
dung (R)-1-((4-bromo-3-clophenyl)sulfonyl)pyrolidin-3-ol (Hop chét trung gian 13)
thay cho (R)-1-((4-bromo-3-flophenyl)sulfonyl)pyrolidin-3-ol (Hop chét trung gian 14).
'"H NMR (400 MHz, DMSO-d6) § 12,01 (s, 1H), 7,86 — 7,76 (m, 2H), 7,63 (d, /= 8,0
Hz, 1H), 7,31 (d, J= 8,5 Hz, 1H), 7,22 — 7,19 (m, 1H), 5,29 (s, 2H), 4,99 (d, /= 3,3 Hz,
1H), 4,22 (s, 1H), 3,36 (dd, /= 3,1, 1,1 Hz, 3H), 3,14 (d, /= 10,9 Hz, 1H), 1,88 — 1,58
(m, 2H). (UPLC-MS, PHUONG PHAP B) 'tz 1,40 phtt; API-MS 427,1 [M+H]".
(UPLC-MS, PHUONG PHAP B) tr 1,32 phtt; API-MS 407,1 [M+H]".

Vidu9:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1r,3r)-3-hydroxyxyclobutyl)-3-

metylbenzensulfonamit

H
N
T
“OH
HN O & 1T
g N

Khtr khi 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-
amin (Hop chdt trung gian 6), 4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit (Hop chét trung gian 49) (10 mg, 0,037 mmol), (-, 0,040 mmol),
trixyclohexylphosphin (6,3 ul, 8,8 pmol), Pda(dba)s (3,3 mg, 3,66 umol), KsPO4 (23 mg,
0,110 mmol), va dioxan (6:1, 5,5 ml) béng nito va gia nhiét ¢ nhi¢t dd 150 °C trong thoi

gian 30 phut dudi sy chiéu xa vi séng. C6 hdn hop phan (mg dd ngudi va tinh ché phan
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cin bang FCC dé thu dugc hop chit néu & d& muc. 'H NMR (400 MHz, DMSO-d6) &
11,57 (s, 1H), 7,89 (s, 1H), 7,70 (d, T = 1,7 Hz, 1H), 7,62 (dd, J = 7,9, 1.7 Hz, 1H), 7,29
(d, = 8,0 Hz, 1H), 7,11 (d, J = 8,4 Hz, 1H), 6,91 (d, J = 8,5 Hz, 1H), 5,01 — 4,91 (m,
3H), 4,19 — 4,10 (m, 1H), 3,79 (s, 1H), 2,28 (s, 3H), 2,09 (s, 3H), 2,04 — 1,95 (m, 2H),
1,91 (ddd, T = 9,8, 7,9, 3.9 Hz, 2H), 1,80 (d, J = 8,2 Hz, 1H). (UPLC-MS, PHUONG
PHAP B) tr 1,02 phat; API-MS 387,2 [M+H]".

Vidu 10:

(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)azetidin-2-

yl)metanol

Didu ché hop chét néu & dé muc theo cach twong ty nhu Vi du 9, bang cach sir
dung (S)-(1-((4-bromo-3-metylphenyl)sulfonyl)azetidin-2-yl)metanol (Hop chét trung
gian 21) thay cho 4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit
(Hop chét trung gian 49). '"H NMR (400 MHz, DMSO-d6) 6 11,59 (s, 1H), 7,75 (d, J =
1,6 Hz, 1H), 7,66 (dd, J=17,9, 1,7 Hz, 1H), 7,39 (d, /= 7,9 Hz, 1H), 7,13 (d, /= 8,5 Hz,
1H), 6,95 (d, J= 8,5 Hz, 1H), 4,99 (s, 2H), 4,90 (t, J= 5,7 Hz, 1H), 3,95 — 3,87 (m, 1H),
3,69 — 3,49 (m, 4H), 2,31 (s, 3H), 2,14 (s, 3H), 2,13 —2,08 (m, 1H), 1,93 — 1,84 (m, 1H).
(UPLC-MS, PHUONG PHAP B) tr 1,29 phut; API-MS 387,2 [M+H]".

Vidu11:

1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)azetidin-3-ol

Didu ché hop chit néu & dé muc theo cach tuong tw nhu Vi du 9, bang cach sir
dung 1-((4-bromo-3-metylphenyl)sulfonyl)-azetidin-3-ol (Hop chét trung gian 35) thay
cho 4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit (Hop chét
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trung gian 49). 'H NMR (400 MHz, DMSO-d6) & 11,59 (s, 1H), 7,75 (d, J = 1,6 Hz,
1H), 7,66 (dd, J=7.9, 1,7 Hz, 1H), 7,39 (d, J= 7,9 Hz, 1H), 7,13 (d, J = 8.5 Hz, 1H),
6,95 (d, J = 8,5 Hz, 1H), 5,79 (s, 1H), 5,00 (s, 2H), 4,32 (s, 1H), 3,97 — 3,88 (m, 2H),
3,46 — 3,39 (m, 2H), 2,31 (s, 3H), 2,14 (s, 3H). (UPLC-MS, PHUGNG PHAP B) tg 1,12
phtit; API-MS 373,2 [M+H]".

Vidu 12:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxyxyclobutyl)-3-

metylbenzensulfonamit

H
,N
v )
OH
HoN O //Oﬂ
v

Piéu ché hop chit néu & dé& muc theo cach twong tw nhu Vi du 9, béng cach s
dung 4-bromo-N-((1s,3s)-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit (Hop chét
trung  gian  55) thay cho  4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit (Hop chat trung gian 49). '"H NMR (400 MHz, DMSO-d6) &
11,57 (s, 1H), 7,89 (s, 1H), 7,70 (d, J= 1,7 Hz, 1H), 7,62 (dd, /= 17,9, 1,7 Hz, 1H), 7,29
(d, J= 8,0 Hz, 1H), 7,11 (d, J = 8,4 Hz, 1H), 6,91 (d, J= 8,5 Hz, 1H), 5,01 — 4,91 (m,
3H), 4,19 — 4,10 (m, 1H), 3,79 (s, 1H), 2,28 (s, 3H), 2,09 (s, 3H), 2,04 — 1,95 (m, 2H),
1,91 (ddd, J=9.8, 7.9, 3,9 Hz, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,11 phut; API-
MS 387,2 [M+H]".

Vidu 13:

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-3-metylazetidin-3-

ol

Diéu ché hop chit néu & d& muc theo cach twong tu nhu Vi du 9, béng cach st

dung 1-((4-bromo-3-metylphenyl)sulfonyl)-3-metylazetidin-3-ol (Hop chét trung gian

-79-



34183

31) thay cho 4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit (Hop
chét trung gian 49). '"H NMR (400 MHz, DMSO-d6) § 11,58 (s, 1H), 7,76 (d, /= 1,6
Hz, 1H), 7,66 (dd, J = 17,9, 1,7 Hz, 1H), 7,39 (d, /= 7,9 Hz, 1H), 7,13 (d, J = 8,5 Hz,
1H), 6,93 (d, J = 8,5 Hz, 1H), 5,67 (s, 1H), 4,99 (s, 2H), 3,66 — 3,51 (m, 4H), 2,30 (s,
3H), 2,14 (s, 3H), 1,17 (s, 3H). (UPLC-MS, PHUONG PHAP B) tr 1,25 phtt; API-MS
387,2 [M+H]".

Vidu 14:

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)piperidin-4-ol

Diéu ché hop chit néu & d& muc theo cach twong tu nhu Vidu 9, bang cach sir
dung 1-((4-bromo-3-metylphenyl)sulfonyl)piperidin-4-ol (Hop chét trung gian 37) thay
cho 4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit (Hop chét
trung gian 49). '"H NMR (400 MHz, DMSO-d6) § 11,58 (s, 1H), 7,68 (d, J= 1,6 Hz,
1H), 7,59 (dd, J= 17,9, 1,7 Hz, 1H), 7,34 (d, J=7,9 Hz, 1H), 7,12 (d, J= 8,5 Hz, 1H),
6,93 (d, J= 8,5 Hz, 1H), 4,99 (s, 2H), 4,72 (d, J= 3,4 Hz, 1H), 3,62 - 3,53 (m, 1H), 3,21
(ddd, J=10,7, 6,5, 3,4 Hz, 2H), 2,85 2,76 (m, 2H), 2,30 (s, 3H), 2,11 (s, 3H), 1,67 (m,
2H), 1,47 (dtd, J= 11,8, 8,0, 3,6 Hz, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,26 phut;
API-MS 401,2 [M+H]".

Vidu 15

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,2R)-2-hydroxyxyclopentyl)-3-

metylbenzensulfonamit

H

S

N

> HO,

N P I
§N

Diéu ché hop chit néu ¢ d& muc theo céch twong tw nhu Vi du 9, bang cach sir

dung 4-bromo-N-((1R,2R)-2-hydroxyxyclopentyl)-3-metylbenzensulfonamit (Hop chat
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trung  gian  45) thay cho  4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit (Hop chét trung gian 49). '"H NMR (400 MHz, DMSO-d6) &
11,57 (s, 1H), 7,75 (s, 1H), 7,67 (dd, J=17.,9, 1,9 Hz, 1H), 7,54 (d, J= 6,8 Hz, 1H), 7,29
(d, J=7,9 Hz, 1H), 7,12 (d, J= 8,5 Hz, 1H), 6,92 (d, /= 8,5 Hz, 1H), 4,98 (s, 2H), 4,71
(d, J= 4,3 Hz, 1H), 3,88 — 3,79 (m, 1H), 3,24 (p, /= 6,8 Hz, 1H), 2,29 (s, 3H), 2,09 (s,
3H), 1,80 — 1,66 (m, 2H), 1,54 (p, J = 7,4 Hz, 2H), 1,37 (dtd, /= 11,0, 7,3, 6,8, 4,4 Hz,
1H), 1,28 (td, /= 12,8, 7,5 Hz, 1H). (UPLC-MS, PHUONG PHAP B) tr 1,26 phut; API-
MS 401,2 [M+H]",

Vidu 16:

4-(3 -amino-4-metyl-1H-indazol-5-y1)-N-((1R,2R)-2-hydroxyxyclohexyl)-3-

H
N
T
HO,,
HZN /,O
S
H

metylbenzensulfonamit

$N

Piéu ché hop chit néu & dé muc theo cach twong tu nhu Vi du 9, béng cach st
dung 4-bromo-N-((1R,2R)-2-hydroxyxyclohexyl)-3-metylbenzensulfonamit (Hop chat
trung  gian  44) thay cho  4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit (Hop chét trung gian 49). 'H NMR (400 MHz, DMSO-d6) &
11,56 (s, 1H), 7,78 (s, 1H), 7,69 (d, J=7,9 Hz, 1H), 7,46 (d, J= 7,1 Hz, 1H), 7,26 (d, J
=7,9 Hz, 1H), 7,11 (d, /= 8,5 Hz, 1H), 6,91 (d, /= 8,5 Hz, 1H), 4,97 (s, 2H), 4,55 (dd,
J =46, 1,6 Hz, 1H), 3,24 (dg, J= 8,3, 4,2 Hz, 1H), 2,92 — 2,82 (m, 1H), 2,29 (s, 3H),
2,08 (s, 3H), 1,79 (d, /= 11,0 Hz, 1H), 1,66 (d, /= 9,1 Hz, 1H), 1,58 — 1,45 (m, 2H),
1,13 (dg, J= 19,4, 11,4, 10,5 Hz, 4H). (UPLC—MS, PHUONG PHAP B) tr 1,35 phut;
API-MS 415,2 [M+H]".

Vidul7:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclohexyl)-3-

metylbenzensulfonamit
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Diéu ché hop chét néu & d& muc theo cach tuwong tu nhu Vi du 9, bing céch sir
dung 4-bromo-N-((1R,2S)-2-hydroxyxyclohexyl)-3-metylbenzensulfonamit (Hop chit
trung  gian  46) thay cho  4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit (Hop chét trung gian 49). (UPLC-MS, PHUONG PHAP B) tr
1,36 phut; API-MS 415,2 [M+H]".

Vidu 18:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclopentyl)-3-

metylbenzensulfonamit

H
. )
N
N HO
SO
g

g N

Diéu ché hop chit néu & d& muc theo cach tuong tu nhu Vi du 9, bang céch sir
dung 4-bromo-3-metyl-N-((1R,2S)-2-hydroxyxyclopentyl)benzensulfonamit (Hop chét
trung gian  41) thay cho  4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit (Hop chét trung gian 49). (UPLC-MS, PHUONG PHAP B) tr
1,28 phut; API-MS 401,2 [M+H]".

Vidu 19:

(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-2-

yl)metanol

H
N
.y
HoN O P
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Diu ché hop chét néu & d& muc theo cach tuong tu nhu Vi du 9, bang cach st
dung (S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung
gian 22) thay cho 4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit
(Hop chét trung gian 49). '"H NMR (400 MHz, DMSO-d6) § 11,58 (s, 1H), 7,76 (s, 1H),
7,67 (d, J= 17,9 Hz, 1H), 7,34 (d, J="7,9 Hz, 1H), 7,12 (d, /= 8,5 Hz, 1H), 6,92 (d, /=
8,5 Hz, 1H), 4,99 (s, 2H), 4,86 (t, J= 5,6 Hz, 1H), 3,64 — 3,54 (m, 2H), 3,38 — 3,29 (m,
2H), 3,15 (qd, J = 7,2, 4,0 Hz, 1H), 2,29 (s, 3H), 2,11 (s, 3H), 1,81 (dq, /= 11,7, 7,1,
5,3 Hz, 2H), 1,47 (dt, J = 16,7, 6,9 Hz, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,33
phut; API-MS 401,2 [M+H]".

Vidu 20:

(R)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-2-

yl)metanol

S<
i

HO\\‘\.

Diéu ché hop chat néu & d& muc theo cach twong tu nhu Vi du 9, bang cach sir
dung (R)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung
gian 12) thay cho 4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit
(Hop chét trung gian 49). "H NMR (400 MHz, DMSO-d6) § 11,58 (s, 1H), 7,76 (s, 1H),
7,67 (d, J= 8,0 Hz, 1H), 7,34 (d, J=7,9 Hz, 1H), 7,12 (d, J = 8,5 Hz, 1H), 6,92 (d, /=
8,5 Hz, 1H), 4,99 (s, 2H), 4,86 (t, J= 5,4 Hz, 1H), 3,64 — 3,54 (m, 2H), 3,38 — 3,30 (m,
2H), 3,20 — 3,09 (m, 1H), 2,29 (s, 3H), 2,11 (s, 3H), 1,85 — 1,75 (m, 2H), 1,54 — 1,40
(m, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,28 phut; API-MS 401,2 [M+H]".

Vidu21:

4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metyl-N-(tetrahydro-2H-pyran-4-

yl)benzensulfonamit
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Didu ché hop chét néu & dé muc theo cich twong ty nhu Vi du 9, bang cach sur
dung 4-bromo-3-metyl-N-(tetrahydro-2H-pyran-4-yl)benzensulfonamit (Hop chét trung
gian 43) thay cho 4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit
(Hop chit trung gian 49). "H NMR (400 MHz, DMSO-d6) & 11,57 (s, 1H), 7,79 (d, J=
7,3 Hz, 1H), 7,76 (d, J= 1,4 Hz, 1H), 7,68 (dd, J= 7.9, 1,7 Hz, 1H), 7,29 (d, J= 8,0 Hz,
1H), 7,11 (d, J= 8,5 Hz, 1H), 6,91 (d, J= 8,5 Hz, 1H), 4,98 (s, 2H), 3,74 (dd, /= 8,2,
3,3 Hz, 2H), 3,30 — 3,20 (m, 3H), 2,28 (s, 3H), 2,09 (s, 3H), 1,56 (d, /= 10,3 Hz, 2H),
1,46 — 1,33 (m, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,31 phut; API-MS 401,2
[M+H]".

Vidu22:

1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)azetidin-3-

carbonitril

Diéu ché hop chét néu & d&& muc theo cach twong tu nhu Vi du 9, bing cach sir
dung 1-((4-bromo-3-metylphenyl)sulfonyl)azetidin-3-carbonitril (Hop chét trung gian
36) thay cho 4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit (Hop
chat trung gian 49). 'TH NMR (400 MHz, DMSO-d6) & 11,59 (s, 1H), 7,81 (d, J= 1,6
Hz, 1H), 7,71 (dd, J= 17,9, 1,7 Hz, 1H), 7,43 (d, J= 7,9 Hz, 1H), 7,13 (d, /= 8,5 Hz,
1H), 6,93 (d, J = 8,5 Hz, 1H), 4,99 (s, 2H), 4,08 (t, J = 8,8 Hz, 2H), 3,89 (ddd, J = 8,4,
6,1, 2,0 Hz, 2H), 3,68 (ddd, /= 38,9, 6,1, 2,8 Hz, 1H), 2,32 (s, 3H), 2,15 (s, 3H). (UPLC-
MS, PHUONG PHAP B) tr 1,37 phtit; APT-MS 382,2 [M+H]".
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Vidu23:

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)piperidin-4-

carbonitril

biéu ché hop chit néu & d& muc theo cach tuong tu nhu Vi du 9, béng cach su
dung 1-((4-bromo-3-metylphenyl)sulfonyl)-4-xyanopiperidin (Hop chit trung gian 34)
thay cho 4-bromo-N-((1r,3r)-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit (Hop
chat trung gian 49). "H NMR (400 MHz, DMSO-d6) & 11,58 (s, 1H), 7,70 (d, J= 1,6
Hz, 1H), 7,61 (dd, J= 7,9, 1,7 Hz, 1H), 7,36 (d, J = 8,0 Hz, 1H), 7,12 (d, /= 8,5 Hz,
1H), 6,92 (d, J= 8,5 Hz, 1H), 4,99 (s, 2H), 3,28 — 3,20 (m, 2H), 2,98 (it, /= 8,4, 4,0 Hz,
1H), 2,85 — 2,75 (m, 2H), 2,29 (s, 3H), 2,12 (s, 3H), 1,98 (dq, /= 9.4, 3,1 Hz, 2H), 1,79
(dtd, J=12.6, 8,9, 3,5 Hz, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,42 phut; API-MS
410,2 [M+H]".

Vi du 24:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3,3-difloxyclobutyl)-3-

metylbenzensulfonamit

Diéu ché hop chit néu & d& muc theo cach tuong ty nhu Vi du 1, bang cach sir
dung 4-bromo-N-(3,3-difloxyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian
59) thay cho 1-((4-bromo-3-clophenyl)sulfonyl)-3,3-dimetylazetidin (Hop chét trung
gian 25). (UPLC-MS, PHUGNG PHAP B) tr 1,33 phut; API-MS 407,2 [M+H]".
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Vidu 25:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxyxyclohexyl)-3-

metylbenzensulfonamit

Diéu ché hop chit néu & dé muc theo cach tuwong tu nhu Vi du 1, béng cach st
dung 4-bromo-N-(3-hydroxyxyclohexyl)-3-metylbenzensulfonamit (Hop chat trung
gian 65) thay cho 1-((4-bromo-3-clophenyl)sulfonyl)-3,3-dimetylazetidin (Hop chét
trung gian 25). (UPLC-MS, PHUONG PHAP B) tr 1,17 phuat; API-MS 415,2 [M+H]".

Vidu 26:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,3R)-3-xyanoxyclohexyl)-3-

metylbenzensulfonamit

Diéu ché hop chét néu & d& muc theo cach twong tu nhu Vi du 1, bang céach st
dung 4-bromo-N-((1R,3R)-3-xyanoxyclohexyl)-3-metylbenzensulfonamit (Hop chat
trung gian 48) thay cho 1-((4-bromo-3-clophenyl)sulfonyl)-3,3-dimetylazetidin (Hop
chat trung gian 25). (UPLC-MS, PHUONG PHAP B) tz 1,31 phut; API-MS 424,1
[M+H]".

Vidu 27:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,4s)-4-xyanoxyclohexyl)-3-

metylbenzensulfonamit
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Didu ché hop chét néu & d& muc theo cach tuong tw nhu Vi du 1, bang céch sir
dung 4-bromo-N-((1s,4s)-4-xyanoxyclohexyl)-3-metylbenzensulfonamit (Hop chat
trung gian 56) thay cho 1-((4-bromo-3-clophenyl)sulfonyl)-3,3-dimetylazetidin (Hop
chit trung gian 25). (UPLC-MS, PHUONG PHAP B) tr 1,31 phut; API-MS 4242
[M-+H]".

Vidu 28:

(S)-(1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-2-

yl)metanol

H
N OH
N L
HoN- ¢ “'i: &i:>
//S\\

(OJN0)

Suc hén hop cua 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chit trung gian 5) (25 mg, 0,085 mmol), (S)-(1-((4-bromo-3-
metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung gian 22) (31 mg, 0,094
mmol), PdC12(dppf) (3,1 mg, 4,3 umol), kali cacbonat (24 mg, 0,17 mmol), va
dioxan/nudce 4:1 (5 ml) bang nito va gia nhiét & nhiét d6 150 °C trong thoi gian 1 gid
duéi su chiéu xa vi song. B sung hdn hop phan tng da ngudi vao xelit, ¢d, va tinh ché
bang FCC dé thu duoc hop chét néu ¢ && muc. "H NMR (400 MHz, DMSO-d6) & 11,96
(s, 1H), 7,79 (s, 1H), 7,70 (d, J= 8,0 Hz, 1H), 7,41 (d, J= 8,0 Hz, 1H), 7,30 (d, /= 8.5
Hz, 1H), 7,11 (d, J= 8,5 Hz, 1H), 5,26 (s, 2H), 4,87 (t, /= 5,4 Hz, 1H), 4,11 (q, /= 5,2
Hz, 1H), 3,63 — 3,55 (m, 2H), 3,38 — 3,34 (m, 1H), 3,16 — 3,11 (m, 1H), 2,17 (s, 3H),
1,87 — 1,75 (m, 2H), 1,47 (dq, J= 17,5, 7,0, 5,7 Hz, 2H). (UPLC-MS, PHUONG PHAP
B) tr 1,37 phut; API-MS 421,1 [M+H]".
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Vidu 29:

4-(3-amino-4-clo-1H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclopentyl)-3-

metylbenzensulfonamit

Diéu ché hop chit néu & dé muc theo cach twong tu nhu Vi du 28, bang céach st
dung 4-bromo-3-metyl-N-((1R,2S)-2-hydroxyxyclopentyl)benzensulfonamit (Hop chat
trung gian 41) thay cho (S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)metanol (Hop chit trung gian 22). 'H NMR (400 MHz, DMSO-d6) § 11,95 (s, 1H),
7,81 (d, J= 1,9 Hz, 1H), 7,73 (dt, J= 8,0, 2,0 Hz, 1H), 7,36 — 7,26 (m, 3H), 7,09 (d, /=
8,5 Hz, 1H), 5,25 (s, 2H), 4,68 (d, J=4,0 Hz, 1H), 3,82 (dd, /=4,2, 1,9 Hz, 1H), 3,31
(ddd, J= 2,8, 1,3, 0,6 Hz, 1H), 1,71 — 1,56 (m, 2H), 1,53 — 1,42 (m, 3H), 1,36 (td, /=
12,5, 12,0, 7,5 Hz, 1H). (UPLC-MS, PHUONG PHAP B) tr 1,37 phut; API-MS 421,1
[MHH].

Vidu 30:

4-(3-amino-4-clo-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxyxyclobutyl)-3-

metylbenzensulfonamit

Diéu ché hop chit néu & d& muc theo cach tuong tw nhu Vi du 28, bang céach st
dung 4-bromo-N-((1s,3s)-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit (Hop chat
trung gian 55) thay cho (S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)metanol (Hop chét trung gian 22). '"H NMR (400 MHz, DMSO-d6) & 11,95 (s, 1H),
7,89 (d, J= 8,5 Hz, 1H), 7,73 (s, 1H), 7,66 (dd, /= 8,0, 1,6 Hz, 1H), 7,35 (d, /= 8,0 Hz,
1H), 7,29 (d, J= 8,5 Hz, 1H), 7,08 (d, /= 8,5 Hz, 1H), 5,25 (s, 2H), 5,04 (d, /= 5,6 Hz,
1H), 3,73 — 3,64 (m, 1H), 3,14 (d, J = 7,4 Hz, 1H), 2,27 (dp, /= 9,4, 3,6 Hz, 2H), 2,14
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(s, 3H), 1,63 (qd, J = 8.7, 2,9 Hz, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,22 phit;
API-MS 407,1 [M+H]".

Vidu31:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-3-metylbenzensulfonamit

Suc hdén hop cla 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chit trung gian 6) (10 mg, 0,037 mmol), 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
(14 mg, 0,037 mmol), PAClx(dppf) (1,339 mg, 1,831 pumol), kali cacbonat (10 mg, 0,073
mmol) va dioxan/nude (4:1, 0,7 ml) bang nito va sau d6 gia nhiét ¢ nhiét do 150 °C
trong thoi gian 1 gid. B6 sung xelit va ¢ hdn hop, sau d6 tinh ché phin cin bing FCC
dé thu duoc hop chét néu ¢ dé muc. "H NMR (400 MHz, DMSO-d6) & 11,57 (s, 1H),
8,14 (d, J= 8,4 Hz, 1H), 7,73 (d, J=1,7 Hz, 1H), 7,64 (dd, /= 17,9, 1,7 Hz, 1H), 7,30
(d, J= 8,0 Hz, 1H), 7,11 (d, J= 8,5 Hz, 1H), 6,90 (d, /= 8,5 Hz, 1H), 6,63 (s, 1H), 4,97
(s, 2H), 3,44 — 3,37 (m, 1H), 2,53 (dd, /= 6,8, 2,9 Hz, 2H), 2,28 (s, 3H), 2,09 (s, 3H),
2,04 (d, J=13,0 Hz, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,41 phut; API-MS 455,2
[M+H]*.

Vidu32:

(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol
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Suc hén hop ctia 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chét trung gian 6) (200 mg, 0,732 mmol), (S)-(1-((4-bromo-3-
metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop chét trung gian 20) (298
mg, 0,805 mmol), PdClx(dppf) (27 mg, 0,037 mmol), kali cacbonat (304 mg, 2,20 mmol),
va dioxan/nude (4:1, 15 ml) béng nito va sau d6 gia nhiét ¢ nhiét do 150 °C dudi su

chiéu xa vi séng trong thoi gian 1 gio.

B& sung hdén hop phan tng vao xelit, sau d6 co. Tinh ché phan cin da hép thu
trén xelit bing FCC dé thu duoc hop chét néu & dé muc.

Gia nhiét hdn hop cia 900 mg san phim da sac ky va 45 ml ruou isopropyl dén
hdi luru. BS sung 180 ml nuée vao dung dich thu duoc va chét két tha mau tring tao
thanh. Gia nhiét hdn hop dén 90 °C va dung dich tr& nén trong. Dé hdn hop ngudi xubng
nhiét d6 trong phong, va sau d6 cho vao may dong lanh -20 °C trong thoi gian 4 gio.
Sau d6 dé hdn hop yén & nhiét do trong phong trong thoi gian 20 gio, trong thoi gian do
chét két tiia tao thanh. Thu gom chét két tia d8 tao ra hop chét néu & dé muc dudi dang
chat rén két tinh mau tréng nho. '"H NMR (400 MHz, DMSO-d6) & 11,58 (s, 1H), 7,85
~7,80 (m, 1H), 7,72 (dt, J = 7,9, 2,6 Hz, 1H), 7,33 (d, ] = 8,0 Hz, 1H), 7,12 (d, J = 8,5
Hz, 1H), 6,91 (d, J = 8,5 Hz, 1H), 5,11 (td, T = 5,6, 0,8 Hz, 1H), 4,99 (s, 2H), 3,91 (ddd,
J=18.,6, 6,3, 3,7 Hz, 1H), 3,87 — 3,67 (m, 2H), 3,61 (dp, J = 11,0, 5,8 Hz, 2H), 2,47 —
2,28 (m, 2H), 2,27 (s, 3H), 2,11 (s, 3H). (UPLC-MS, PHUONG PHAP B) tr 1,27 phut;
API-MS 4372 [M+H]".

Vi du 33:

(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4-flo-2,5-
dihydro-1H-pyrol-2-yl)metanol

Suc hdn hop cta 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chét trung gian 6) (10,02 g, 36,7 mmol), (S)-(1-((4-bromo-3-
metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop chét trung gian 20) (14,94
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g, 40,4 mmol), PdCla(dppf) (1,34 g, 1,83 mmol), kali cacbonat (15,2 g, 110 mmol), va
dioxan/nude (4:1, 366 ml) bang argon, va sau d6 lam hdi luu trong thoi gian 4 gio. B6
sung xelit vao hdn hop phan tmg da ngudi, va cd hdn hop. Tinh ché phan cin bang sdc
ky cot nhanh (cdt 220 g, gradien 0-100% [etyl axetat:etanol 3:1]/DCM). Sau d6 dua hon
hop san phim da tinh ché mot phan vao RPCC (PHUONG PHAP 2) d¢ thu dugc san
phdm cha yéu (S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-
4. 4-diflopyrolidin-2-yl)metanol du6i dang chét rén vo dinh hinh mau tring va (S)-(1-
((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4-flo-2,5-dihydro-
1H-pyrol-2-yl)metanol dudi dang san pham thtr yéu. "H NMR (400 MHz, DMSO-d6) &
11,57 (s, 1H), 7,82 (s, 1H), 7,72 (d, J= 9,8 Hz, 1H), 7,34 (d, /= 8,0 Hz, 1H), 7,11 (d, J
= 8,5 Hz, 1H), 6,92 (d, J = 8,5 Hz, 1H), 5,33 — 5,27 (m, 1H), 4,98 (s, 2H), 4,96 (1, /=
8,0 Hz, 1H), 4,36 (brs, 1H), 4,18 (brs, 2H), 3,73 — 3,63 (m, 1H), 3,55-3,48 (m, 1H), 2,58-
2,49 (m, 1H), 2,27 (s, 3H), 2,11 (s, 3H). (UPLC-MS, PHUONG PHAP B) tr 1,29 phtt;
API-MS 417,2 [M+H]".

Vidu 34:

4-(3-amino-4-metyl-1H-indazol-5-y1)-3-clo-N-((1s,3s)-3-
hydroxyxyclobutyl)benzensulfonamit

H
N
T
\OH
HzN O ,o *
cl ,/s’\N\\-D
O H

Diéu ché hop chit néu & dé muc theo cach twong tu nhu Vi du 31, bang céach six
dung 4-bromo-N-((1s,3s)-3-hydroxyxyclobutyl)-3-clobenzensulfonamit  (Hop chét
trung gian 54) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit (Hop chét trung gian 9). '"H NMR (400 MHz, DMSO-d6) &
11,64 (s, 1H), 8,08 (s, 1H), 7,91 (d, /= 1,8 Hz, 1H), 7,78 (dd, /= 8,0, 1,8 Hz, 1H), 7,53
(d, J= 8,0 Hz, 1H), 7,13 (d, J= 8,5 Hz, 1H), 6,96 (d, /= 8,5 Hz, 1H), 5,09 (s, 1H), 5,03
(s, 2H), 3,69 (q, J = 7,0 Hz, 1H), 3,21 (d, J= 7,4 Hz, 1H), 2,34 (s, 3H), 2,28 (dt, /=
10,7, 6,6 Hz, 2H), 1,63 (q, J = 9,2 Hz, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,11
phut; API-MS 407,1 [M+H]".
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Vidu 35:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,3S)-3-hydroxyxyclopentyl)-3-

metylbenzensulfonamit

H
N
NI
H,N |§]n 0
2 & [Dron
/y N
O H

Diéu ché hop chit néu ¢ d& muc theb cach tuong ty nhu Vi du 31, bang céch st
dung 4-bromo-N-((1R,3S)-3-hydroxyxyclopentyl)-3-metylbenzensulfonamit (Hop chét
trung gian 50) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit (Hop chét trung gian 9). (UPLC-MS, PHUONG PHAP B) tr
1,12 phat; API-MS 401,2 [M+H]".

Vidu 36:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-1-metylxyclobutyl)-3-

metylbenzensulfonamit

Diéu ché hop chit néu & dé muc theo cach tuong tu nhu Vi du 31, bang céach st
dung 4-bromo-N-((1s,3s)-3-hydroxy-1-metylxyclobutyl)-3-metylbenzensulfonamit
(Hop chat trung gian 52) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chéit trung gian 9). 'H NMR
(400 MHz, DMSO-d6) & 11,57 (s, 1H), 7,83 (s, 1H), 7,74 (d, J= 1,7 Hz, 1H), 7,66 (dd,
J=1709,1,7Hz, 1H), 7,28 (d, /= 8,0 Hz, 1H), 7,11 (d, J= 8,5 Hz, 1H), 6,91 (d, /= 8,5
Hz, 1H), 5,02 (d, J = 5,7 Hz, 1H), 4,98 (s, 2H), 3,87 (h, /= 7,3 Hz, 1H), 2,29 (s, 3H),
2,08 (s, 3H), 2,06 (dd, J=6,8, 2,6 Hz, 2H), 1,97 (t, /= 9,5 Hz, 2H), 1,21 (s, 3H). (UPLC-
MS, PHUONG PHAP B) tr 1,11 phut; API-MS 401,2 [M+H]".
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Vidu37:

4-(3-amino-4-clo-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-

metylbenzensulfonamit

N
o o

“CFs

Didu ché hop chit néu & dé& muc theo céch tuong tu nhu Vi du 28, bang cach str
dung 4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit (Hop chit trung gian 9) thay cho(S)-(1-((4-bromo-3-
metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung gian 22), c6 gia nhiét &
nhiét do 150 °C dudi su chiéu xa vi song trong thoi gian 30 phut. 'H NMR (400 MHz,
DMSO-d6) 6 11,96 (s, 1H), 8,18 (d,J = 8,3Hz, 1H), 7,75 (d,J = 1,4Hz, 1H), 7,67 (dd,] =
8,0, 1,7Hz, 1H), 7,38 (d,J = 8,0Hz, 1H), 7,30 (d,J = 8,5Hz, 1H), 7,09 (d,J = 8,5Hz, 1H),
6,63 (s, 1H), 5,25 (s, 2H), 3,46 — 3,37 (m, 1H), 2,55 (dd.J = 6,9, 2,9Hz, 2H), 2,15 (s,
3H), 2,10 — 2,03 (m, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,39 phut; API-MS 475,1
[M-+H]*.

Vidu 38:

(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-clophenyl)sulfonyl)pyrolidin-2-

yl)metanol

OH

Didu ché hop chit néu & d& muc theo cich tuong tw nhu Vi du 31, béng cach str
dung (S)-(1-((4-bromo-3-clophenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung
gian 18) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit (Hop chat trung gian 9). 'H NMR (400 MHz, DMSO-d6) &
11,64 (s, 1H), 7,94 (t, J=1,8 Hz, 1H), 7,84 (d, J= 8,6 Hz, 1H), 7,57 (d, /= 8,0 Hz, 1H),
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7,13 (d, J= 8,5 Hz, 1H), 6,98 (d, /= 8,5 Hz, 1H), 5,03 (s, 2H), 4,94 — 4,85 (m, 1H), 3,67
3,54 (m, 2H), 3,41 — 3,35 (m, 2H), 3,21 (d, /= 6,9 Hz, 1H), 2,34 (s, 3H), 1,83 (dd, J
= 10,8, 6,8 Hz, 2H), 1,52 (d, J = 7,5 Hz, 2H). (UPLC-MS, PHUGNG PHAP B) tr 1,34
phiit; API-MS 421,2 [M+H]".

Vidu 39:

4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clo-N-((1R,25)-2-
hydroxyxyclopentyl)benzensulfonamit

H
N
.y
HoN O pY
Cl //S\N\\‘
O H &

Piéu ché hop chit néu & dé muc theo cach tuong tu nhu Vi du 31, béng cach s
dung 4-bromo-3-clo-N-((1R,2S)-2-hydroxyxyclopentyl)benzensulfonamit (Hop chat
trung gian 38) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit (Hop chét trung gian 9). 'H NMR (400 MHz, DMSO-d6) &
11,62 (s, 1H), 8,02 (dd, /= 5,4, 1,8 Hz, 1H), 7,87 — 7,81 (m, 1H), 7,58 (d, J= 8,0 Hz,
1H), 7,51 (dd, J= 8,0, 1,0 Hz, 1H), 7,13 (d, J = 8,5 Hz, 1H), 6,96 (d, J = 8,5 Hz, 1H),
5,02 (s, 2H), 4,74 (dd, J = 3,9, 1,6 Hz, 1H), 3,86 — 3,77 (m, 1H), 3,41 — 3,38 (m, 1H),
2,33 (s, 3H), 1,70 — 1,58 (m, 2H), 1,54 — 1,41 (m, 3H), 1,37 (dd, /= 12,7, 8,5 Hz, 1H).
(UPLC-MS, PHUONG PHAP B) tr 1,33 phtt; API-MS 421,1 [M-+H]".

Vi du 40:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3-metylxyclobutyl)-3-

metylbenzensulfonamit

Diéu ché hop chit néu & dé muc theo cach twong tu nhu Vi du 31, béng cach su
dung 4-bromo-N-((1s,3s)-3-hydroxy-3-metylxyclobutyl)-3-metylbenzensulfonamit
(Hop chat trung gian 53) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-
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(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chit trung gian 9). 'H NMR
(400 MHz, DMSO-d6) § 11,56 (s, 1H), 7,85 (d, /= 5,9 Hz, 1H), 7,71 (d, /= 1,6 Hz,
1H), 7,63 (dd, J=7,9, 1,7 Hz, 1H), 7,27 (d, J= 7,9 Hz, 1H), 7,11 (d, /= 8,5 Hz, 1H),
6,90 (d, J= 8,5 Hz, 1H), 4,97 (s, 2H), 4,93 (s, 1H), 3,26 (d, /= 7,9 Hz, 1H), 2,28 (s,
3H), 2,08 (s, 3H), 2,04 — 1,95 (m, 2H), 1,82 (t, J= 10,0 Hz, 2H), 1,12 (s, 3H). (UPLC-
MS, PHUONG PHAP B) tr 1,12 phut; API-MS 401,2 [M+H]".

Vidu4l:

(S)-(1-((4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-flophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol

Didu ché hop chit néu & dé muc theo cach tuong tu nhu Vi du 28, bang céach st
dung 4-metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin
(Hop chét trung gian 8) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
1H-indazol-3-amin (Hop chat trung gian 5), va bang cach st dung (S)-(1-((4-bromo-3-
flophenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop chat trung gian 19) thay
cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chat trung
gian 22), ¢6 gia nhiét ¢ nhiét do 150 °C dudi su chiéu xa vi songtrong thoi gian 20 pht.
'"H NMR (400 MHz, DMSO-d6) § 11,71 (s, 1H), 7,84 (d,J = 9,3Hz, 1H), 7,78 (dd,J =
8,1, 1,5Hz, 1H), 7,71 (t,J = 7,6Hz, 1H), 7,15 (d,J = 8,5Hz, 1H), 7,08 (d,J = 8,5Hz, 1H),
5,18 (s, 2H), 5,12 (t,J = 5,6 Hz, 1H), 3,98 — 3,89 (m, 2H), 3,74 (ddd,J = 23,6, 13,0, 6,9Hz,
1H), 3,61 (t,J = 4,9Hz, 2H), 3,47 (s, 3H), 2,35 (ddd,J = 28,4, 15,9, 6,2Hz, 2H). (UPLC-
MS, PHUONG PHAP B) tr 1,26 phtt; API-MS 457,2 [M+H]".

Vidu42:

(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-flophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol
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Diéu ché hop chit néu & dé muc theo cach tuong tu nhu Vi du 28, béng cach st
dung 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin (Hop
chét trung gian 6) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chit trung gian 5), va bang cach st dung (S)-(1-((4-bromo-3-
flophenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop chit trung gian 19) thay
cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chat trung
gian 22), c6 gia nhiét ¢ nhiét d¢ 150 °C dudi su chiéu xa vi songtrong thoi gian 20 phut.
'H NMR (400 MHz, DMSO-d6) & 11,65 (s, 1H), 7,85 (dd,J = 9,2, 1,8Hz, 1H), 7,78 (dd,J
= 8.0, 1,8 Hz, 1H), 7,58 (t,J = 7,7Hz, 1H), 7,16 (d,J = 8,6Hz, 1H), 7,05 (d,J = 8,6Hz,
1H), 5,13 (t,J = 5,7Hz, 1H), 5,06 (s, 2H), 3,95 (q.J = 11,5, 8,0Hz, 2H), 3,74 (ddd,J =
23,4, 13,0, 7,0Hz, 1H), 3,62 (t,J = 5,1 Hz, 2H), 2,44 — 2,40 (m, 3H), 2,41 — 2,29 (m, 2H).
(UPLC-MS, PHUONG PHAP B) tr 1,26 phut; API-MS 441,2 [M+H]".

Vidu43:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(4,4-difloxyclohexyl)-3-

metylbenzensulfonamit
H FF
N N\
HoN O _NH
//S \\O
O

Diéu ché hop chét néu & dé muc theo cach twong tw nhu Vi du 1, bang cach sir
dung 4-bromo-N-(4,4-difloxyclohexyl)-3-metylbenzensulfonamit (Hop chét trung gian
66) thay cho 1-((4-bromo-3-clophenyl)sulfonyl)-3,3-dimetylazetidin (Hop chét trung
gian 25). (UPLC-MS, PHUONG PHAP B) tr 1,50 phut; API-MS 435,2 [M+H]".
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Vi du 44: (S)-(1-((4-(3-amino-4-flo-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol

o)
HO

Piéu ché hop chit néu & d& muc theo cach twong tu nhu Vi du 28, béng cach st
dung 4-flo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin  (Hop
chét trung gian 7) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chét trung gian 5), ¢6 gia nhiét ¢ nhiét do 150 °C dudi su chiéu xa
vi song trong thoi gian 20 phat. (UPLC-MS, PHUONG PHAP B) tr 1,30 phut; API-MS
441,2 [M+H]".

Vidu 45:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((3R,4R)-4-hydroxytetrahydro-2H-pyran-3-

y1)-3-metylbenzensulfonamit

Diéu ché hop chéit néu ¢ d&& muc theo cach twong tu nhu Vi du 1, béng cach sir
dung 4-bromo-N-((3R,4R)-4-hydroxytetrahydro-2H-pyran-3-yl)-3-
metylbenzensulfonamit (Hop chdt trung gian 57) thay cho 1-((4-bromo-3-
clophenyl)sulfonyl)-3,3-dimetylazetidin (Hop chit trung gian 25). (UPLC-MS,
PHUGONG PHAP B) tr 1,22 phut; API-MS 417,2 [M+H]".

Vi du 46:

(S)-(1-((4-(3-amino-4-flo-1H-indazol-5-y1)-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol
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Diéu ché hop chit néu & d& muc theo cach tuong tu nhu Vi du 28, bang cach st
dung 4-flo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin  (Hop
chét trung gian 7) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chét trung gian 5), va bang cach st dung (S)-(1-((4-bromo-3-
clophenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop chat trung gian 17) thay
cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung
gian 22), c6 gia nhiét ¢ nhigt o 150 °C dudi su chiéu xa vi séngtrong thoi gian 20 phut.
'H NMR (400 MHz, DMSO-d6) & 11,93 (s, 1H), 8,07 (d,J = 1,9Hz, 1H), 7,95 7,90 (m,
1H), 7,70 (d,J = 8,1Hz, 1H), 7,20 — 7,13 (m, 2H), 5,35 (s, 2H), 5,13 (t,J = 5,7Hz, 1H),
4,01 —3,95 (m, 2H), 3,75 (ddd, J = 23,3, 13,0, 7,0Hz, 1H), 3,62 (t,J = 5,2Hz, 2H), 2,40
(ddt,J = 18,9, 14,5, 7,3Hz, 2H). (UPLC-MS, PHUCONG PHAP B) tr 1,32 phut; API-MS
461,2 [M+H]".

Vidu47:

(S)-(1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-flophenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol

//\
00
HO

Diéu ché hop chit néu & dé muc theo cach twong tu nhu Vi du 28, bang céach sir
dung  (S)-(1-((4-bromo-3-flophenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol  (Hop
chit trung gian 19) thay cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)metanol (Hop chét trung gian 22), c6 gia nhiét & nhiét d6 150 °C dudi su chiéu xa vi
songtrong thoi gian 20 phut. 'H NMR (400 MHz, DMSO-d6) 6 12,03 (s, 1H), 7,89 (dd,J
=92, 1,8Hz, 1H), 7,81 (dd,J = 8,0, 1,8 Hz, 1H), 7,70 — 7,63 (m, 1H), 7,33 (d,J = 8,5Hz,
1H), 7,21 (d,J = 8,5Hz, 1H), 5,32 (s, 2H), 5,13 (t,J = 5,7Hz, 1H), 3,99 — 3,93 (m, 2H),
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3,75 (ddd,J = 23,0, 13,0, 7,1Hz, 1H), 3,62 (t,J = 5,1Hz, 2H), 2,46 — 2,31 (m, 2H). (UPLC-
MS, PHUONG PHAP B) tr 1,31 phut; API-MS 461,1 [M+H]".

Vidu 48:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1S,2R)-2-hydroxyxyclopentyl)-3-

metylbenzensulfonamit

Diéu ché hop chit néu & dé muc theo cach twong tw nhu Vi du 31, bang cach st
dung 4-bromo-N-((1S,2R)-2-hydroxyxyclopentyl)-3-metylbenzensulfonamit (Hop chét
trung gian 51) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit (Hop chét trung gian 9). Thuc hién viéc gia nhiét bang cach
chiéu xa vi séng. "H NMR (400 MHz, DMSO-d6) & 11,56 (s, 1H), 7,80 — 7,77 (m, 1H),
7,70 (dt, J=17.9, 2,4 Hz, 1H), 7,27 (d, /= 8,0 Hz, 2H), 7,11 (d, J= 8,5 Hz, 1H), 6,91 (d,
J=8.,5Hz, 1H), 4,98 (s, 2H), 4,67 (d, J= 4,0 Hz, 1H), 3,80 (dd, /= 5,2, 3,3 Hz, 1H),
3,32 —3,26 (m, 1H), 2,29 (s, 3H), 2,08 (s, 3H), 1,69 — 1,57 (m, 2H), 1,52 — 1,41 (m, 3H),
1,36 (td, J = 12,1, 11,5, 7,1 Hz, 1H). (UPLC-MS, PHUONG PHAP B) tr 1,28 phut;
API-MS 401,2 [M+H]".

Vi du 49:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-etyl-3-hydroxyxyclobutyl)-3-

metylbenzensulfonamit

o e

Diéu ché hop chit néu & dé muc theo cach tuong tu nhu Vi du 31, bang cach sir
dung 4-bromo-N-(3-etyl-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit (Hop chét
trung gian 62) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
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metylbenzensulfonamit (Hop chét trung gian 9). (UPLC-MS, PHUONG PHAP B) tr
1,32 phut; API-MS 415,2 [M+H]".

Vidu 50:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-xyclopropyl-3-hydroxyxyclobutyl)-3-

metylbenzensulfonamit

O/,S\b ﬁﬁ;}_‘

Piéu ché hop chit néu & dé muc theo cach twong tw nhu Vi du 31, béng cach st
dung 4-bromo-N-(3-xyclopropyl-3-hydroxyxyclobutyl)-3-metylbenzensulfonamit
(Hop chat trung gian 61) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9). (UPLC-MS,
PHUONG PHAP B) tr 1,33 phut; API-MS 427,2 [M+H]".

Vidu51:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-benzyl-3-hydroxyxyclobutyl)-3-

metylbenzensulfonamit

Diéu ché hop chat néu & dé muc theo cach twong tu nhu Vi du 31, bang céach st
dung N-(3-benzyl-3-hydroxyxyclobutyl)-4-bromo-3-metylbenzensulfonamit (Hop chat
trung gian 70) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit (Hop chat trung gian 9). (UPLC-MS, PHUONG PHAP B) tr
1,50 phut; API-MS 477,2 [M+H]".
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Vidu 52:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxy-3-phenylxyclobutyl)-3-

metylbenzensulfonamit

OH

Didu ché hop chit néu ¢ dé muc theo cach tuong tu nhu Vi du 31, bang céch st
dung 4-bromo-N-(3-hydroxy-3-phenylxyclobutyl)-3-metylbenzensulfonamit (Hop chat
trung gian 64) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit (Hop chét trung gian 9). (UPLC-MS, PHUONG PHAP B) tx
1,46 phut; API-MS 463,2 [M+H]".

Vidu 53:

(S)~(1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol

Diéu ché hop chit néu & dé muc theo cach twong tu nhur Vi du 28, béng cach s
dung  (S)-(1-((4-bromo-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol  (Hop
chit trung gian 17) thay cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)metanol (Hop chét trung gian 22), c¢6 gia nhiét & nhiét do 150 °C dudi su chiéu xa vi
songtrong thdi gian 20 phuat. 'H NMR (400 MHz, DMSO-d6) & 12,01 (s, 1H), 8,07 (d,J
=1,9Hz, 1H), 7,95 - 7,91 (m, 1H), 7,64 (dd, J = 8,0, 1,1Hz, 1H), 7,32 (d,J = 8,5Hz, 1H),
7,13 (dd,J = 8,5, 0,8Hz, 1H), 5,29 (s, 2H), 5,14 (t,J = 5,7 Hz, 1H), 4,01 - 3,95 (m, 2H),
3,75 (ddd,J =23,5, 13,0, 6,9Hz, 1H), 3,62 (t,J = 5,1Hz, 2H), 2,45 — 2,34 (m, 2H). (UPLC-
MS, PHUGNG PHAP B) tr 1,35 phut; API-MS 477,1 [M+H]".
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Vidu 54:

(S)-(1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-4,4-

F
F
/S'/N
A

Diéu ché hop chit néu & dé muc theo cach twong tu nhu Vi du 28, bang céach st

diflopyrolidin-2-yl)metanol

dung (S)-(1-((4-bromo-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop
chét trung gian 20) thay cho (S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-
ylmetanol (Hop chat trung gian 22), c6 gia nhiét ¢ nhiét do 150 °C dudi su chiéu xa vi
song trong thoi gian 30 phut. (UPLC-MS, PHUONG PHAP B) tr 1,42 phat; API-MS
457,1 [M+H]".

Vidu 55:

4-(3-amino-4-metyl-1H-indazol-5-y1)-3-clo-N-((1s,3s)-3-hydroxy-3-

(triflometyl)xyclobutyl)benzensulfonamit

Diéu ché hop chit néu & dé muc theo cach twong tw nhu Vi du 31, bang cach str
dung 4-bromo-3-clo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)benzensulfonamit
(Hop chat trung gian 39) thay  cho4-bromo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9), c6 gia nhiét
& nhiét do 150 °C dudi su chiéu xa vi séng trong thoi gian 30 phut. 'H NMR (400 MHz,
DMSO-d6) § 11,63 (s, 1H), 8,37 (d, /= 8,3 Hz, 1H), 7,93 (d, /= 1,9 Hz, 1H), 7,80 (dd,
J=38,0, 1,9 Hz, 1H), 7,56 (d, J = 8,0 Hz, 1H), 7,13 (d, J= 8,5 Hz, 1H), 6,96 (d, J= 8,6
Hz, 1H), 6,68 (s, 1H), 5,03 (s, 2H), 3,50 — 3,41 (m, 1H), 2,60 — 2,56 (m, 2H), 2,34 (s,
3H), 2,12 - 2,03 (m, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,28 phut; API-MS 475,1
[M+H]".
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Vi du 56:

(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol

N
OO
HoN N
S/

//\\

OH

Pidu ché hop chit néu & dé muc theo cach twong tu nhu Vi du 31, bang cach str
dung  (S)-(1-((4-bromo-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol ~ (Hop
chét trung gian 17) thay cho4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-
3-metylbenzensulfonamit (Hop chét trung gian 9), c6 gia nhiét & nhiét d6 150 °C dudi
su chiéu xa vi song trong thoi gian 30 phat. 'H NMR (400 MHz, DMSO-d6) § 11,63 (s,
1H), 8,04 (dd, J= 4,2, 1,9 Hz, 1H), 7,89 (ddd, J = 8,03,6, 1,9 Hz, 1H), 7,56 (d, J = 8,0
Hz, 1H), 7,13 (d, J= 8,5 Hz, 1H), 6,95 (d, /= 8,5 Hz, 1H), 5,13 (t, /= 5,7 Hz, 1H), 5,03
(s, 2H), 3,98 — 3,89 (m, 2H), 3,74 (ddd, J= 24,0, 13,1, 6,9 Hz, 1H), 3,62 (t, /= 5,2 Hz,
2H), 2,44 — 2,33 (m, 2H), 2,32 (d, /= 1,2 Hz, 3H). (UPLC-MS, PHUONG PHAP B) tr
1,40 phat; API-MS 457,1 [M+H]".,

Vidu 57:

1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-3-metylpyrolidin-
3-ol

H
N
N \ O O&H
w T

AN

Piéu ché hop chit néu & dé muc theo cach twong tu nhu Vi du 31, bang cach sir
dung 1-((4-bromo-3-metylphenyl)sulfonyl)-3-metylpyrolidin-3-ol (Hop chét trung gian
32) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit (Hop chét trung gian 9), c6 gia nhiét ¢ nhiét do 150 °C dudi su
chiéu xa vi séng trong thdi gian 30 phat. 'NMR (400 MHz, DMSO-d6) 6 11,50 (s, 1H),
7,66 (s, 1H), 7,57 (dd, J = 7,9, 1,8 Hz, 1H), 7,24 (d, J= 7,9 Hz, 1H), 7,07 — 7,01 (m,
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1H), 6,84 (d, J = 8,5 Hz, 1H), 4,91 (s, 2H), 4,70 (s, 1H), 3,26 — 3,23 (m, 2H), 3,12 -
2,99 (m, 2H), 2,21 (s, 3H), 2,03 (s, 3H), 1,68 (dt, J= 11,0, 5,2 Hz, 1H), 1,57 (dt, /=
12,5, 8,6 Hz, 1H), 1,06 (s, 3H). (UPLC-MS, PHUGNG PHAP B) tr 1,32 phut; API-MS
401,2 [M+H]".

Vi du 58 4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1S,25)-2-hydroxy-2-
metylxyclopentyl)-3-metylbenzensulfonamit va Vi du 59:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1S,2R)-2-hydroxy-2-metylxyclopentyl)-3-

H

e

N %
St

metylbenzensulfonamit

Vidu 59

Budc 1: 4-bromo-3-metyl-N-(2-oxoxyclopentyl)benzensulfonamit

Xt ly dung dich cua 4-bromo-N-((1S,2R)-2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit (Hop chat trung gian 51) (104 mg, 0,311 mmol) trong DCM (3
ml) & nhiét do trong phong bang Dess—Martin periodinan (198 mg, 0,467 mmol) va
khudy & nhiét do trong phong trong thoi gian 16 gid. Co hdn hop phén tGng 1én xelit va
tinh ché bang FCC d& thu duoc hop chét néu ¢ @& muc. (UPLC-MS, PHUONG PHAP
B) tr 1,63 phut; API-MS 332,0 [M+H]".

Bude 2: 4-bromo-N-((18,28)-2-hydroxy-2-metylxyclopentyl)-3-
metylbenzensulfonamit va 4-bromo-N-((1S,2R)-2-hydroxy-2-metylxyclopentyl)-3-
metylbenzensulfonamit (hdn hop ddng phan khong d6i quang)

Xt ly dung dich cta 4-bromo-3-metyl-N-(2-oxoxyclopentyl)benzensulfonamit
(81 mg, 0,24 mmol) trong THF (24 ml) ¢ nhiét 46 0 °C bang dung dich metyl magie
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bromua (3,0 M, 98 ul, 0,29 mmol) va khudy & nhiét d6 trong phong trong thoi gian 3
210. Phén tich LCMS cho thdy su tao thanh san pham (khéi luong 1a M-18 va M+23).
Dép tat hdn hop phan timg bang amoni clorua bio hoa trong nudc, pha lodng bang DCM
va cho di qua thiét bi tach pha. C6 16p DCM va tinh ché bang FCC dé thu dugc 4-bromo-
N-((1S,2R)-2-hydroxy-2-metylxyclopentyl)-3-metylbenzensulfonamit (chu yéu) va 4-
bromo-N-((18,2S)-2-hydroxy-2-metylxyclopentyl)-3-metylbenzensulfonamit (thi yéu)
dusi dang hdn hop khong thé phan tach & ti 16 xp xi 2:1. (UPLC-MS, PHUONG PHAP
B) tr 1,59 phut (cht yéu) va 1,69 phit (thi yéu); API-MS 371,0 [M+Na]*.

Budce 3: 4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1S,2S)-2-hydroxy-2-
metylxyclopentyl)-3-metylbenzensulfonamit va 4-(3-amino-4-metyl-1H-indazol-5-yl)-
N-((1S,2R)-2-hydroxy-2-metylxyclopentyl)-3-metylbenzensulfonamit

Diéu ché hop chit néu & dé muctheo cach twong tu nhu Vi du 31, bfmg cach st
dung hdén hop cua  4-bromo-N-((1S,2R)-2-hydroxy-2-metylxyclopentyl)-3-
metylbenzensulfonamit (chu  yéu) va  4-bromo-N-((18S,25)-2-hydroxy-2-
metylxyclopentyl)-3-metylbenzensulfonamit (thir yéu) tir Budc 2 thay cho 4-bromo-N-
((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit ~ (Hop chat
trung gian 9), c6 gia nhiét ¢ nhiét do 150 °C dudi su chiéu xa vi song trong thoi gian 30

phut.

Vi du 58 4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((18S,2S)-2-hydroxy-2-
metylxyclopentyl)-3-metylbenzensulfonamit (san pham tha yéu) '"H NMR (400 MHz,
DMSO-d6) § 11,56 (s, 1H), 7,80 (s, 1H), 7,70 (d, J= 7,9 Hz, 1H), 7,46 — 7,41 (m, 1H),
7,26 (d, J=17,9 Hz, 1H), 7,11 (d, J= 8,4 Hz, 1H), 6,90 (d, /= 8,5 Hz, 1H), 4,97 (s, 2H),
4,32 (s, 1H), 3,09 (t, J= 8,9 Hz, 1H), 2,27 (s, 3H), 2,11 (s, 1H), 2,07 (s, 3H), 1,58 — 1,54
(m, 2H), 1,48 — 1,46 (m, 2H), 1,38 — 1,30 (m, 1H), 1,04 (s, 3H). (UPLC-MS, PHUONG
PHAP B) tr 1,38 phut; API-MS 415,2 [M+H]".

Vi du 59 4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1S,2R)-2-hydroxy-2-
metylxyclopentyl)-3-metylbenzensulfonamit (san phim chu yéu) "H NMR (400 MHz,
DMSO0-d6) § 11,57 (s, 1H), 7,74 (s, 1H), 7,68 — 7,63 (m, 1H), 7,43 (d, /= 9,0 Hz, 1H),
7,28 (d, J=7,9 Hz, 1H), 7,11 (d, J= 8,5 Hz, 1H), 6,91 (d, /= 8,5 Hz, 1H), 4,98 (s, 2H),
4,42 (s, 1H), 3,25 (q, J = 8,0 Hz, 1H), 2,28 (s, 3H), 2,11 (s, 1H), 2,08 (s, 3H), 1,73 (dt,
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J = 13,6, 7,3 Hz, 1H), 1,51 (s, 2H), 1,21 — 1,13 (m, 2H), 1,11 (s, 3H). (UPLC-MS,
PHUONG PHAP B) tr 1,29 phut; API-MS 415,2 [M+H]".

Vi du 60:

1-((S)-1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)etan-1-ol

Diéu ché hop chit néu & dé muc theo cach tuong tw nhu Vi du 31, bang cach str
dung 1-((S)-1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)etan-1-ol (Hop chat
trung gian 16) thay cho4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit (Hop chét trung gian 9), c6 gia nhiét & nhiét do 150 °C dudi su
chiéu xa vi séng trong thoi gian 30 phut. '"H NMR (400 MHz, DMSO-d6) 6 11,58 (s,
1H), 7,77 (s, 1H), 7,68 (dd, J=7,9, 1,8 Hz, 1H), 7,33 (t, J= 7,7 Hz, 1H), 7,12 (d, J =
8,5 Hz, 1H), 6,92 (dd, J= 8,5, 2,2 Hz, 1H), 4,99 (s, 2H), 4,73 (dd, /= 6,9, 4,9 Hz, 1H),
3,92 — 3,81 (m, 1H), 3,51 (dt, J= 8,1, 3,9 Hz, 1H), 3,31 — 3,22 (m, 2H), 2,28 (s, 3H),
2,11 (s, 3H), 1,94 — 1,65 (m, 2H), 1,39 — 1,22 (m, 2H), 1,11 - 1,05 (m, 3H). (UPLC-MS,
PHUGNG PHAP B) tr 1,29 phat; API-MS 415,2 [M+H]".

Vidu61:

(S)-(1-((4-(3-amino-4-flo-1H-indazol-5-yl)-3-flophenyl)sulfonyl)-4,4-diflopyrolidin-2-

yl)metanol

Piéu ché hop chit néu & dé muc theo cach tuong tu nhu Vi du 28, béng cach st
dung 4-flo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin  (Hop
chét trung gian 7) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chat trung gian 5), va bing cach st dung (S)-(1-((4-bromo-3-
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flophenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop chit trung gian 19) thay
cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chat trung
gian 22), ¢ gia nhiét & nhiét d6 150 °C dudi su chiéu xa vi séngtrong thdi gian 20 phut.
'"H NMR (400 MHz, DMSO-d6) § 11,95 (s, 1H), 7,89 (dd,J = 9,5, 1,7Hz, 1H), 7,81 (dd,J
=8.1, 1,8 Hz, 1H), 7,76 — 7,71 (m, 1H), 7,31 — 7,25 (m, 1H), 7,18 (d,J = 8,6Hz, 1H),
5,38 (s, 2H), 5,13 (t,J = 5,7 Hz, 1H), 3,95 (s, 2H), 3,75 (ddd,J = 20,3, 12,8, 7,2Hz, 1H),
3,62 (t,J = 5,1Hz, 2H), 2,45 — 2,30 (m, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,29
phat; API-MS 445,1 [M+H]".

Vidu 62:

1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-3-
(triflometyl)pyrolidin-3-ol

H
. )
N OH
?;:'!Il\llii[\ C:f;CFg
HoN N
S/
o)

//\\

0]

Diéu ché hop chit néu ¢ dé muc theo cach twong tu nhu Vi du 28, bang cach str
dung 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin (Hop
chét trung gian 6) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chét trung gian 5), va bang cach st dung 1-((4-bromo-3-
metylphenyl)sulfonyl)-3-(triflometyl)pyrolidin-3-ol (Hop chit trung gian 27) thay
cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chit trung
gian 22), c¢6 gia nhiét & nhi¢t do 150 °C dudi su chiéu xa vi songtrong thoi gian 20 pht.
"H NMR (400 MHz, DMSO-d6) 6 11,57 (s, 1H), 7,78 (s, 1H), 7,68 (dt,J = 7.9, 2,0Hz,
1H), 7,34 (d,J = 7,9Hz, 1H), 7,12 (d,J = 8,5Hz, 1H), 6,90 (d,J = 8,5Hz, 1H), 6,52 (s, 1H),
4,98 (s, 2H), 3,55 — 3,49 (m, 1H), 3,47 (dd,J = 11,4, 2,4Hz, 1H), 3,33 — 3,28 (m, 2H),
2,27 (s, 3H), 2,11 (s, 3H), 2,00 — 1,92 (m, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,35
phut; API-MS 4552 [M+H]".

Vidu 63:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3,3-difloxyclobutyl)-N,3-

dimetylbenzensulfonamit
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Diéu ché hop chit néu & dé muc theo cach twong tu nhu Vi du 28, bang cach st
dung 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin (Hop
chét trung gian 6) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chit trung gian 5), va bing cach st dung 4-bromo-N-(3,3-
difloxyclobutyl)-N,3-dimetylbenzensulfonamit (Hop chét trung gian 60) thay cho(S)-
(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung gian 22),
¢d gia nhiét ¢ nhi¢t d6 150 °C dudi su chiéu xa vi séng trong thoi gian 1 gio. "H NMR
(400 MHz, DMSO-d6) § 11,57 (s, 1H), 7,73 (d,J = 1,7Hz, 1H), 7,64 (dd,J =7.9, 1,7Hz,
1H), 7,34 (d,J = Hz, 1H), 7,11 (d,J = 8,5Hz, 1H), 6,91 (d,J = 8,5Hz, 1H), 4,98 (s, 2H),
3,89 (tdd,J = 8,0, 4,7, 1,4Hz, 1H), 2,83 — 2,73 (m, 4H), 2,69 (s, 3H), 2,29 (s, 3H), 2,11
(s, 3H). (UPLC-MS, PHUGONG PHAP B) tr 1,44 phtt; API-MS 421,2 [M+H]".8,0

Vidu 64:

4-(3-amino-4-clo-1H-indazol-5-y1)-3-clo-N-((1s,3s)-3-hydroxy-3-

(triflometyl)xyclobutyl)benzensulfonamit

6§6.W:}<CF3

OH

Diéu ché hop chit néu & dé muc theo cach twong tu nhu Vi du 28, béng cach su
dung 4-bromo-3-clo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)benzensulfonamit
(Hop chat trung gian 39) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9), c6 gia nhiét
& nhiét d6 150 °C dudi su chiéu xa vi séngtrong thoi gian 20 phtt. '"H NMR (400 MHz,
DMSO-d6) § 12,01 (s, 1H), 8,40 (d, J= 8,3 Hz, 1H), 7,95 (d, /= 1,8 Hz, 1H), 7,83 (dd,
J=28,0, 1,9 Hz, 1H), 7,63 (d, /= 8,0 Hz, 1H), 7,31 (d, /= 8,5 Hz, 1H), 7,15 (d, J= 8,5
Hz, 1H), 6,68 (s, 1H), 5,29 (s, 2H), 3,44 (dt, J= 16,4, 8,2 Hz, 1H), 2,57 (dd, /= 12,9,
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8.0 Hz, 2H), 2,13 — 2,02 (m, 2H). (UPLC-MS, PHUGNG PHAP B) tr 1,52 phut; API-
MS 495,0 [M+H]".

Vidu 65:

4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-clo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit

Didu ché hop chit néu & dé muc theo céch tuong tu nhu Vi du 28, bang céch sir
dung 4-metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin
(Hop chét trung gian 8) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
1H-indazol-3-amin (Hop chét trung gian 5), va bang cach str dung 4-bromo-3-clo-N-
((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)benzensulfonamit (Hop chét trung gian 39)
thay cho (S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét
trung gian 22), c6 gia nhiét ¢ nhiét do 150 °C dudi su chiéu xa vi séng trong thoi gian

20 phut. (UPLC-MS, PHUONG PHAP B) tr 1,45 phut; API-MS 491,1 [M+H]".
Vi du 66:

4-(3-amino-4-clo-1H-indazol-5-y1)-N-(3,3-difloxyclobutyl)-3-metylbenzensulfonamit

Diéu ché hop chit néu & dé muc theo cach twong tu nhu Vi du 28, bing céach sit
dung 4-bromo-N-(3,3-difloxyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian
59) thay cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop
chét trung gian 22), c6 gia nhiét & nhiét do 150 °C duéi su chiéu xa vi séng trong thoi
gian 30 phut. 'H NMR (400 MHz, DMSO-d6) 6 11,95 (s, 1H), 8,18 (d, /= 7,6 Hz, 1H),
7,76 (d, J=1,6 Hz, 1H), 7,68 (dd, J= 7,9, 1,6 Hz, 1H), 7,38 (d, /= 8,0 Hz, 1H), 7,29
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(d, J=8.5 Hz, 1H), 7,10 (d, J= 8,5 Hz, 1H), 5,25 (s, 2H), 3,67 — 3,56 (m, 1H), 2,75 (tdd,
J=14,5, 8,0, 3,9 Hz, 2H), 2,46 — 2,29 (m, 2H), 2,15 (s, 3H). (UPLC-MS, PHUCNG
PHAP B) tr 1,53 phut; API-MS 427,1 [M+H]".

Vidu 67:

4-(3-amino-4-clo-1H-indazol-5-y1)-3-clo-N-(3,3-difloxyclobutyl)benzensulfonamit

Piéu ché hop chit néu & dé muc theo cach tuong tu nhu Vi du 28, b?mg cach su
dung 4-bromo-N-(3,3-difloxyclobutyl)-3-clobenzensulfonamit (Hop chét trung gian 58)
thay cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét
trung gian 22), c6 gia nhiét ¢ nhiét do 150 °C dudi su chiéu xa vi séng trong thoi gian
30 phut. "H NMR (400 MHz, DMSO-d6) & 12,00 (s, 1H), 8,40 (d, J= 7,4 Hz, 1H), 7,97
~7,92 (m, 1H), 7,63 (d, J= 8,0 Hz, 1H), 7,31 (d, J= 8,5 Hz, 1H), 7,20 — 7,13 (m, 2H),
5,28 (s, 2H), 3,72 — 3,62 (m, 1H), 2,80 (tdd, /= 13,3, 8,1, 5,5 Hz, 2H), 2,48 — 2,36 (m,
2H). (UPLC-MS, PHUONG PHAP B) tr 1,55 phut; API-MS 447,1 [M+H]".

Vidu 68:

4-(3-amino-4-metyl-1H-indazol-5-y1)-3-clo-N-(3,3-difloxyclobutyl)benzensulfonamit

Diéu ché hop chit néu & dé muc theo cach tuong tur nhur Vi du 31, béng cach st
dung 4-bromo-N-(3,3-difloxyclobutyl)-3-clobenzensulfonamit (Hop chét trung gian 58)
thay cho4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit (Hop chét trung gian 9), c6 gia nhiét dudi su chiéu xa vi séng &
nhiét d6 150 °C trong thdi gian 30 phut. 'H NMR (400 MHz, DMSO-d6) 6 11,95 (s,
1H), 8,18 (d, J= 7,6 Hz, 1H), 7,76 (d, J = 1,6 Hz, 1H), 7,68 (dd, /= 7,9, 1,6 Hz, 1H),
7,38 (d, J= 8,0 Hz, 1H), 7,29 (d, J= 8,5 Hz, 1H), 7,10 (d, J= 8,5 Hz, 1H), 5,25 (s, 2H),
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3,67 —3,56 (m, 1H), 2,75 (tdd, J = 14,5, 8,0, 3,9 Hz, 2H), 2,46 — 2,29 (m, 2H), 2,15 (s,
3H). (UPLC-MS, PHUONG PHAP B) tr 1,49 phut; API-MS 427,1 [M+H]".

Vidu 69:

4-(3-amino-4-clo-1H-indazol-5-yl)-3-clo-N-((1R,2S)-2-
hydroxyxyclopentyl)benzensulfonamit

Diéu ché hop chat néu & dé muc theo cach tuong tu nhu Vi du 28, béng cach su
dung 4-bromo-3-clo-N-((1R,2S)-2-hydroxyxyclopentyl)benzensulfonamit (Hop chét
trung gian 38) thay cho (S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)metanol (Hop chét trung gian 22), va gia nhiét ¢ nhiét do 150 °C c6 gia nhiét dudi sur
chidu xa vi séng trong thoi gian 30 phut. Sau khi FCC, tinh ché san phim thém béng
HPLC pha ddo (PHUONG PHAP 1), sau d6 dua san pham thu dugc qua nhua
stratosphere PE PL-HCO3 MP Varian Inc., dé tao ra hop chét néu & dé muc. (UPLC-
MS, PHUONG PHAP B) tr 1,39 phut; API-MS 441,0 [M+H]".

Vidu 70:

4-(3-amino-4-metoxy-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-3-metylbenzensulfonamit

S
e} OH

CF3

Piéu ché hop chit néu & dé muc theo cach tuong tu nhu Vi du 28, béng céach st
dung 4-metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin
(Hop chét trung gian 8) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
1H-indazol-3-amin (Hop chét trung gian 5), va bang cach str dung4-bromo-N-((1s,3s)-
3-hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chét trung gian 9)
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thay cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét
trung gian 22), c6 gia nhiét & nhiét d6 150 °C dudi su chiéu xa vi séng trong thoi gian
30 phut. '"H NMR (400 MHz, DMSO-d6) & 11,62 (s, 1H), 8,15 (d, /= 8,5 Hz, 1H), 7,73
(d, J=1,7 Hz, 1H), 7,66 (dd, J = 8,0, 1,7 Hz, 1H), 7,46 (d, /= 8,0 Hz, 1H), 7,06 - 6,98
(m, 2H), 6,63 (s, 1H), 5,12 (s, 2H), 3,43 — 3,39 (m, 1H), 3,38 (s, 3H), 2,49 — 2,45 (m,
2H), 2,23 (s, 3H), 2,09 — 2,00 (m, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,28 phut;
API-MS 471,0 [M+H]".

Vidu71:

4-(3-amino-4-flo-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-

metylbenzensulfonamit

H
N

S/
3o \‘:¥;CF3

OH

Diéu ché hop chit néu & dé muc theo cach twong tu nhu Vi du 28, bang cach str
dung 4-flo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin ~ (Hop
chét trung gian 7) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chét trung gian 5), va bing cach st dung4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-3-metylbenzensulfonamit (Hop chat trung gian 9)
thay cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét
trung gian 22), ¢6 gia nhi¢t & nhiét d6 150 °C dudi sy chiéu xa vi song trong thoi gian
30 phat. 'H NMR (400 MHz, Axetonitril-d3) 6 10,10 (s, 1H), 7,80 (d, J= 2,0 Hz, 1H),
7,72 (dd, J = 8,0, 1,7 Hz, 1H), 7,47 (d, J= 8,0 Hz, 1H), 7,23 — 7,17 (m, 2H), 6,14 (d, J
= 8,6 Hz, 1H), 4,59 (s, 2H), 4,42 (s, 1H), 3,64 — 3,52 (m, 1H), 2,75 — 2,67 (m, 2H), 2,30
(s, 3H), 2,10 (dddd, J= 12,7, 6,5, 2,7, 1,3 Hz, 2H). (UPLC-MS, PHUCONG PHAP B) tr
1,37 phut; API-MS 459,0 [M+H]".

Vidu 72:

4-(3-amino-4-flo-1H-indazol-5-y1)-3-clo-N-((1s,3s)-3-hydroxy-3-

(triflometyl)xyclobutyl)benzensulfonamit
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Diéu ché hop chét néu & dé muc theo cach twong tu nhu Vi du 28, bang cach st
dung 4-flo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin  (Hop
chét trung gian 7) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chat trung gian 5), va bang cach s dung 4-bromo-3-clo-N-
((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)benzensulfonamit (Hop chét trung gian
39)) thay cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop
chét trung gian 22), ¢6 gia nhiét & nhiét do 150 °C dudi su chiéu xa vi song trong thoi
gian 30 phat. 'H NMR (400 MHz, DMSO-d6) § 11,93 (s, 1H), 8,40 (d, /= 8,2 Hz, 1H),
7,95 (d, J= 1,9 Hz, 1H), 7,83 (dd, /= 8,1, 1,9 Hz, 1H), 7,69 (d, /= 8,1 Hz, 1H), 7,21 —
7,12 (m, 2H), 6,68 (s, 1H), 5,35 (s, 2H), 3,48 — 3,41 (m, 1H), 2,58 (ddd, /= 11,1, 8,1,
3,0 Hz, 2H), 2,11 — 2,03 (m, 2H). (UPLC-MS, PHUONG PHAP B) tr 1,39 phut; API-
MS 479,1 [M+H]".

Vidu 73:

4-(3-amino-4-metoxy-1H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclopentyl)-3-

metylbenzensulfonamit

Piéu ché hop chét néu & dé muc theo cach twong tur nhur Vi du 28, bang cach str
dung 4-metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin
(Hop chat trung gian 8) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
1H-indazol-3-amin (Hop chét trung gian 5), va bang cach sir dung: 4-bromo-3-metyl-
N-((1R,2S)-2-hydroxyxyclopentyl)benzensulfonamit (Hop chit trung gian 41) thay
cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chat trung
gian 22), ¢6 gia nhiét & nhiét do 150 °C dudi su chiéu xa vi séng trong thoi gian 30 phut.
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'H NMR (400 MHz, DMSO-d6) § 11,61 (s, 1H), 7,79 (d, J= 1,5 Hz, 1H), 7,71 (dd, J =
8,0, 1,7 Hz, 1H), 7,41 (d, J = 8,0 Hz, 1H), 7,26 (d, J= 8,3 Hz, 1H), 7,05 — 6,98 (m, 2H),
5,11 (s, 2H), 4,66 (d, J = 4,0 Hz, 1H), 3,79 (dt, J= 4.3, 2,2 Hz, 1H), 3,39 (s, 3H), 3,32
~3,29 (m, 1H), 2,21 (s, 3H), 1,61 (tt, J= 13,0, 6,1 Hz, 2H), 1,52 — 1,38 (m, 3H), 1,38 —
1,31 (m, 1H). (UPLC-MS, PHUONG PHAP B) t 1,23 phut; API-MS 417,2 [M+H]".

Vidu 74:

4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-clo-N-((1R,285)-2-
hydroxyxyclopentyl)benzensulfonamit

Diéu ché hop chét néu & d& muc theo cach tuong tu nhur Vi du 28, bang céach s
dung 4-metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin
(Hop chét trung gian 8) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
1H-indazol-3-amin (Hop chét trung gian 5), va bing cich st dung 4-bromo-3-clo-N-
((1R,2S)-2-hydroxyxyclopentyl)benzensulfonamit (Hop chét trung gian 38) thay cho
(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chat trung gian
22), c6 gia nhi¢t 6 nhiét d§ 150 °C dudi su chiéu xa vi séng trong thoi gian 30 phut. 'H
NMR (400 MHz, DMSO-d6) 6 11,68 (s, 1H), 8,02 (d, /= 1,8 Hz, 1H), 7,85 (dd, /= 8,0,
1,9 Hz, 1H), 7,62 (d, J= 8,0 Hz, 1H), 7,57 (d, /= 8,5 Hz, 1H), 7,05 (s, 2H), 5,14 (s, 2H),
4,74 (d, J= 4,0 Hz, 1H), 3,84 — 3,77 (m, 1H), 3,46 (s, 3H), 3,39 — 3,36 (m, 1H), 1,70 -
1,55 (m, 2H), 1,53 — 1,32 (m, 4H). (UPLC-MS, PHUONG PHAP B) tz 1,29 phut; API-
MS 437,1 [M+H]".

Vidu 75:

4-(3-amino-4-flo-1H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclopentyl)-3-

metylbenzensulfonamit
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Diéu ché hop chit néu ¢ d& muc theo c4ch twong tu nhu Vi du 28, bang cach sir
dung 4-flo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin  (Hop
chét trung gian 7) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chat trung gian 5), va bang cach st dung4-bromo-3-metyl-N-
((1R,2S)-2-hydroxyxyclopentyl)benzensulfonamit (Hop chit trung gian 41) thay
cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chat trung
gian 22), ¢6 gia nhiét ¢ nhi¢t d6 150 °C dudi su chiéu xa vi séng trong thoi gian 30 pht.
'"H NMR (400 MHz, DMSO-d6) & 11,86 (s, 1H), 7,81 (d, /= 1,7 Hz, 1H), 7,73 (dd, J =
8,0, 1,7 Hz, 1H), 7,41 (d, J= 8,0 Hz, 1H), 7,32 (d, /= 8,1 Hz, 1H), 7,15 - 7,09 (m, 2H),
5,29 (s, 2H), 4,68 (d, J= 4,0 Hz, 1H), 3,81 (tq, J=4.3, 2,1 Hz, 1H), 3,31 - 3,27 (m, 1H),
2,24 (s, 3H), 1,63 (dtt, J= 12,9, 8,2, 3,6 Hz, 2H), 1,47 (ddd, /= 14,2, 8,7, 5,1 Hz, 3H),
1,41 — 1,31 (m, 1H). (UPLC-MS, PHUONG PHAP B) tr 1,27 phut; API-MS 405,1
[M+H]".

Vidu 76:

4-(3-amino-4-flo-1H-indazol-5-y1)-3-clo-N-((1R,2S5)-2-

hydroxyxyclopentyl)benzensulfonamit

Diéu ché hop chét néu & dé muc theo cach tuong tu nhu Vi du 28, béng cach st
dung 4-flo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin  (Hop
chét trung gian 7) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chét trung gian 5), va bang cich st dung4-bromo-3-clo-N-
((1R,2S)-2-hydroxyxyclopentyl)benzensulfonamit (Hop chit trung gian 38) thay
cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chat trung
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gian 22), ¢6 gia nhiét ¢ nhigt 6 150 °C dudi su chiéu xa vi song trong thoi gian 30 phut.
I'H NMR (400 MHz, DMSO-d6) § 11,91 (s, 1H), 8,04 (d, /= 1,8 Hz, 1H), 7,87 (dd, /=
8,0, 1,9 Hz, 1H), 7,66 — 7,59 (m, 2H), 7,20 — 7,13 (m, 2H), 5,34 (s, 2H), 4,75 (d, /=4,0
Hz, 1H), 3,85 — 3,77 (m, 1H), 3,40 — 3,32 (m, 1H), 1,63 (qt, /= 7.5, 3,4 Hz, 2H), 1,52 -
1,41 (m, 3H), 1,41 — 1,34 (m, 1H). (UPLC-MS, PHUONG PHAP B) tr 1,31 phut; API-
MS 425,1 [M+H]".

Vidu77:

5-(4-((3,3-diflopyrolidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-indazol-3-amin

H
N
W
F
HzN O D<
- F
//S\\

00

Diéu ché hop chit néu & d& muc theo cach tuong tu nhu Vi du 28, bang cach sir
dung 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin (Hop
chét trung gian 6) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chét trung gian 5), va bing cach st dung 1-((4-bromo-3-
metylphenyl)sulfonyl)-3,3-diflopyrolidin (Hop chét trung gian 30) thay cho(S)-(1-((4-
bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung gian 22), c6 gia
nhiét & nhiét do 150 °C dudi sy chiéu xa vi séngtrong thdi gian 20 phut. "H NMR (400
Mz, DMSO-d6) § 11,58 (s, 1H), 7,80 (d, /= 1,6 Hz, 1H), 7,70 (dd, /=179, 1,7 Hz,
1H), 7,36 (d, /= 8,0 Hz, 1H), 7,12 (d, /= 8,5 Hz, 1H), 6,92 (d, /= 8,5 Hz, 1H), 4,99 (s,
2H), 3,65 (t, J= 13,0 Hz, 2H), 3,43 (t, J= 7,3 Hz, 2H), 2,37 (tt, J= 14,3, 7,3 Hz, 2H),
2,28 (s, 3H), 2,12 (s, 3H). (UPLC-MS, PHUONG PHAP B) tr 1,84 phut; API-MS 407,2
[M-+H]*.

Vidu 78:

5-(4-((3,3-difloazetidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-indazol-3-amin
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Diéu ché hop chit néu & d& muc theo céch tuong ty nhu Vi du 28, bang céch sir
dung 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin (Hop
chét trung gian 6) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-y1)-1H-
indazol-3-amin (Hop chit trung gian 5), va bang cach st dung 1-((4-bromo-3-
metylphenyl)sulfonyl)-3,3-difloazetidin (Hop chét trung gian 28) thay cho(S)-(1-((4-
bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung gian 22), c¢6 gia
nhiét & nhiét do 150 °C dudi su chiéu xa vi séngtrong thoi gian 20 phut. "H NMR (400
MHz, DMSO-d6) & 11,59 (s, 1H), 7,86 (d, J= 1,7 Hz, 1H), 7,76 (dd, /= 7,9, 1,7 Hz,
1H), 7,42 (d, J= 8,0 Hz, 1H), 7,13 (d, J= 8,5 Hz, 1H), 6,93 (d, /= 8,5 Hz, 1H), 5,00 (s,
2H), 4,32 (t, J= 12,8 Hz, 4H), 2,29 (s, 3H), 2,14 (s, 3H). (UPLC-MS, PHUONG PHAP
B) tr 1,78 phut; API-MS 393,1 [M+H]".

Vidu 79:

5-(4-((3,3-diflopiperidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-indazol-3-amin

H
N
I
H2N O OV
s,N FF

7\

Diéu ché hop chit néu & d& muc theo cach twong tu nhu Vi du 28, béng cach str
dung 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin (Hop
chét trung gian 6) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chat trung gian 5), va bang cach s dung 1-((4-bromo-3-
metylphenyl)sulfonyl)-3,3-diflopiperidin (Hop chét trung gian 29) thay cho(S)-(1-((4-
bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung gian 22), c¢6 gia
nhiét & nhiét 46 150 °C dudi su chiéu xa vi séngtrong thoi gian 20 phat. "H NMR (400
MHz, DMSO-d6) § 11,58 (s, 1H), 7,74 (d, J= 1,7 Hz, 1H), 7,64 (dd, /=179, 1,7 Hz,
1H), 7,35 (d, J= 8,0 Hz, 1H), 7,12 (d, J= 8,5 Hz, 1H), 6,91 (d, /= 8,5 Hz, 1H), 4,99 (s,
2H), 3,40 — 3,34 (m, 2H), 3,12 — 3,05 (m, 2H), 2,31 (s, 3H), 2,12 (s, 3H), 1,99 (dq, J =
13,8, 6,8, 6,2 Hz, 2H), 1,74 (p, J = 6,5 Hz, 2H). (UPLC-MS, PHUONG PHAP B) tr
1,88 phut; API-MS 421,2 [M+H]".

Vidu 80:

5-(4-((4,4-diflopiperidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-indazol-3-amin
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Diéu ché hop chét néu & dé muc theo cach tuong tw nhu Vi du 28, bing céch str
dung 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin (Hop
chét trung gian 6) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chat trung gian 5), va bang cach s dung 1-((4-bromo-3-
metylphenyl)sulfonyl)-4,4-diflopiperidin (Hop chét trung gian 33) thay cho(S)-(1-((4-
bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung gian 22), c6 gia
nhiét & nhiét d6 150 °C dudi su chiéu xa vi séngtrong thoi gian 20 phut. '"H NMR (400
MHz, DMSO0-d6) & 11,58 (s, 1H), 7,73 (d, J = 1,6 Hz, 1H), 7,64 (dd, J=17.9, 1,8 Hz,
1H), 7,37 (d, J= 8,0 Hz, 1H), 7,12 (d, J= 8,5 Hz, 1H), 6,94 (d, J= 8,5 Hz, 1H), 4,99 (s,
2H), 3,19 — 3,10 (m, 4H), 2,29 (s, 3H), 2,15 — 2,03 (m, 7H). (UPLC-MS, PHUONG
PHAP B) tr 1,88 phut; API-MS 421,2 [M+H]".

Vidu 81:

(S)-1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-

diflopyrolidin-2-carboxamit

Piéu ché hop chit néu & dé muc theo cach tuong tu nhu Vi du 28, béng cach str
dung 4-metyl-5-(4,4,5 ,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin (Hop
chét trung gian 6) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-y1)-1H-
indazol-3-amin (Hop chét trung gian 5), va ba“mg' cach st dung (S)-1-((4-bromo-3-
metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-carboxamit (Hop chét trung gian 23) thay
cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung
gian 22), ¢6 gia nhiét ¢ nhiét do 150 °C dudi su chiéu xa vi séngtrong thoi gian 20 phut.
'H NMR (400 MHz, DMSO-d6) § 11,58 (s, 1H), 7,86 (d, J= 1,6 Hz, 1H), 7,76 (dd, /=
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7.9, 1,8 Hz, 1H), 7,65 (s, 1H), 7,39 (s, 1H), 7,36 — 7,32 (m, 1H), 7,13 (d, /= 8.5 Hz,
1H), 6,91 (d, J = 8,5 Hz, 1), 4,99 (s, 2H), 4,33 — 4,26 (m, 1H), 3,86 (dd, /=134, 8.1
Hz, 2H), 2,48 — 2,32 (m, 2H), 2,28 (d, J = 1,1 Hz, 3H), 2,12 (s, 3H). (UPLC-MS,
PHUONG PHAP B) tr 1,53 phtt; API-MS 450,2 [M-+H]".

Vidu 82:

Meso-5-(4-(((3R,48)-3,4-diflopyrolidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-

H
/N
“NO F
HoN O f\/lj":
S/
@]

indazol-3-amin

7\

0

Piéu ché hop chét néu & d& muc theo cach tuong tu nhu Vi du 28, bang cach st
dung 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin (Hop
chit trung gian 6) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chit trung gian 5), va bing cach st dung meso-(3R,4S)-1-((4-
bromo-3-metylphenyl)sulfonyl)-3,4-diflopyrolidin (Hop chit trung gian 11) thay
cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung
gian 22), ¢6 gia nhiét ¢ nhigt d6 150 °C dudi su chiéu xa vi séngtrong thoi gian 20 phut.
'H NMR (400 MHz, DMSO-d6) § 11,58 (s, 1H), 7,79 (d, J= 1,7 Hz, 1H), 7,70 (dd, J =
7,9, 1,7 Hz, 1H), 7,35 (d, J= 8,0 Hz, 1H), 7,12 (d, J= 8,5 Hz, 1H), 6,91 (d, /= 8,5 Hz,
1H), 5,33 — 5,23 (m, 1H), 5,17 (dt, J = 12,5, 4,5 Hz, 1H), 4,99 (s, 2H), 3,67 (ddd, J =
21,2, 11,5, 5,4 Hz, 2H), 3,49 — 3,35 (m, 2H), 2,28 (s, 3H), 2,12 (s, 3H). (UPLC-MS,
PHUONG PHAP B) tr 1,64 phut; API-MS 407,2 [M+H]". |

Vidu 83:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-N,3-dimetylbenzensulfonamit
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Diéu ché hop chit néu & dé muc theo cach tuong tu nhu Vi du 28, béng cach su
dung 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin (Hop
chét trung gian 6) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chit trung gian 5), va bang cach st dung 4-bromo-N-((1s,3s)-3-
hydroxy-3-(triflometyl)xyclobutyl)-N,3-dimetylbenzensulfonamit (Hop chét trung gian
63) thay cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop
chét trung gian 22), c6 gia nhiét ¢ nhiét do 150 °C dudi sy chiéu xa vi séng trong thoi
gian 30 phut. "H NMR (400 MHz, DMSO-d6) § 11,57 (s, 1H), 7,69 (d, /= 1,7 Hz, 1H),
7,60 (dd, J= 17,9, 1,7 Hz, 1H), 7,34 (d, J= 8,0 Hz, 1H), 7,11 (d, /= 8,5 Hz, 1H), 6,91
(d, J= 8,5 Hz, 1H), 6,71 (s, 1H), 4,98 (s, 2H), 3,77 (p, J = 8,4 Hz, 1H), 2,71 (s, 3H),
2,60 — 2,52 (m, 2H), 2,36 — 2,28 (m, 2H), 2,27 (s, 3H), 2,10 (s, 3H). (UPLC-MS,
PHUONG PHAP B) tr 1,37 phut; API-MS 469,2 [M+H]".

Vidu 84:

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclopentyl)-N,3-

dimetylbenzensulfonamit

Diéu ché hop chét néu & dé muc theo cach tuong tu nhur Vi du 28, béng cach st
dung 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin (Hop
chét trung gian 6) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chit trung gian 5), va bang cach str dung 4-bromo-N-((1R,2S)-2-
hydroxyxyclopentyl)-N,3-dimetylbenzensulfonamit (Hop chit trung gian 47) thay
cho(S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung
gian 22), ¢6 gia nhiét 6 nhiét do 150 °C dudi su chiéu xa vi séngtrong thoi gian 20 phut.
'H NMR (400 MHz, DMSO-d6) § 11,57 (s, 1H), 7,73 (s, 1H), 7,63 (d, /= 7,9 Hz, 1H),
7,30 (d, J=8,0 Hz, 1H), 7,11 (d, J= 8,5 Hz, 1H), 6,92 (d, /= 8,5 Hz, 1H), 4,99 (s, 2H),
4,83 (d, J= 4,1 Hz, 1H), 4,02 (g, /= 3,7, 3,2 Hz, 1H), 3,83 (ddt, /= 12,2, 7,7, 4,1 Hz,
111), 2,88 (d, J= 1,5 Hz, 3H), 2,29 (s, 3H), 2,10 (s, 3H), 1,70 (dtd, J= 16,6, 13,0, 12,2,
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8,0 Hz, 3H), 1,44 (dd, J= 12,9, 3,6 Hz, 2H), 1,28 — 1,20 (m, 1H). (UPLC-MS, PHUONG
PHAP B) tr 1,29 phut; API-MS 415,3 [M+H]".

Vidu 85:

(S)-(1-((4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol

Piéu ché hop chit néu & d& muc theo cach twong tu nhu Vi du 28, béng cach st
dung 4-metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin
(Hop chét trung gian 8) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
1H-indazol-3-amin (Hop chit trung gian 5), va bang céch st dung (S)-(1-((4-bromo-3-
metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop chét trung gian 20) thay
cho(8)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chat trung
gian 22), ¢6 gia nhiét ¢ nhiét do 150 °C dudi su chiéu xa vi soéngtrong thoi gian 20 phut.
'"H NMR (400 MHz, DMSO-d6) § 11,62 (s, 1H), 7,82 (d, /= 1,6 Hz, 1H), 7,73 (dd, J =
8,0, 1,8 Hz, 1H), 7,48 (d, J = 8,0 Hz, 1H), 7,01 (q, J = 8,5 Hz, 2H), 5,12 (s, 2H), 5,10
(d, J=5,7Hz, 1H), 3,92 - 3,77 (m, 2H), 3,77 — 3,67 (m, 1H), 3,60 (dp, /= 10,9, 6,1 Hz,
2H), 3,35 (s, 3H), 2,46 — 2,25 (m, 2H), 2,24 (s, 3H). (UPLC-MS, PHUONG PHAP B)
tr 1,27 phuat; API-MS 453,2 [M+H]".

Vidu 86:

(S)-(1-((4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-clophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol
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Diéu ché hop chit néu & dé muc theo cach tuong tu nhu Vi du 28, b?lng cach st
dung 4-metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin
(Hop chit trung gian 8) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
1H-indazol-3-amin (Hop chit trung gian 5), va bang céach str dung (S)-(1-((4-bromo-3-
clophenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop chét trung gian 17) thay
cho(8)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chat trung
gian 22), ¢6 gia nhiét & nhiét d§ 150 °C dudi su chiéu xa vi songtrong thoi gian 20 phut.
'"H NMR (400 MHz, DMSO-d6) & 11,68 (s, 1H), 8,04 (d, /= 1,9 Hz, 1H), 7,89 (dd, /=
8,1, 1,9 Hz, 1H), 7,67 (d, J= 8,1 Hz, 1H), 7,04 (d, J= 0,9 Hz, 2H), 5,17 — 5,13 (m, 2H),
5,12 (d, J= 5,7 Hz, 1H), 3,99 — 3,91 (m, 2H), 3,75 (dq, /= 17,6, 6,5 Hz, 1H), 3,62 (t, J
= 5,1 Hz, 2H), 3,43 (s, 3H), 2,36 (dddd, J = 20,5, 16,6, 13,2, 7,1 Hz, 2H). (UPLC-MS,
PHUGNG PHAP B) tr 1,29 phut; API-MS 473,2 [M+H]".

Vidu 87:

((2S,4R)-1-((4-(3-amino-4-metyl- 1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4-
flopyrolidin-2-yl)metanol

F
7\
00 OH

Diéu ché hop chit néu & dé muc theo cach twong tw nhu Vi du 31, bang cach str
dung ((28S,4R)-1-((4-bromo-3-metylphenyl)sulfonyl)-4-flopyrolidin-2-yl)metanol (Hop
chat trung gian 71) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-
3-metylbenzensulfonamit (Hop chat trung gian 9), c6 gia nhiét dudi su chiéu xa vi séng.
(UPLC-MS, PHUONG PHAP B) tr 1,20 phut; API-MS 419,2 [M+H]".

Vidu 88:

(R)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol
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Didu ché hop chét néu & d& muc theo cach twong ty nhu Vi du 31, bang cach st
dung (R)-(1-((4-bromo-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop
chét trung gian 72) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-
3-metylbenzensulfonamit (Hop chét trung gian 9), ¢6 gia nhiét dudi su chiéu xa vi séng.
Tinh ché bing FCC sau d6 két tinh tir iPrOH/nudc (7:1) tao ra hop chét néu ¢ dé muc
dudi dang chét rén mau be. '"H NMR (500 MHz, DMSO-d6) § 11,55 (s, 1H), 7,82 (dd,
J=3.8, 1,9 Hz, 1H), 7,72 (ddd, J = 7.9, 3,9, 2,2 Hz, 1H), 7,33 (d, J = 8,0 Hz, 1H), 7,12
(d, J=8,2 Hz, 1H), 6,90 (d, J = 8,5 Hz, 1H), 5,08 (td, ] = 5,7, 1,1 Hz, 1H), 4,96 (s, 2H),
3,95 — 3,87 (m, 1H), 3,87-3,78 (m, 1H), 3,78-3,67 (m, 1H), 3,67-3,56 (m, 2H), 2,44-
2,33 (m, 1H), 2,33-2,22 (m, 1H), 2,27 (s, 3H), 2,10 (s, 3H). (UPLC-MS, PHUONG
PHAP B) tr 1,29 phut; API-MS 437,2 [M+H]".

Vi du 89:

(S)~(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3,5-diflophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol

biéu ché hop chat néu & dé muc theo cach twong tu nhu Vi du 28, bang céach st
dung 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin (Hop
chét trung gian 6) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chét trung gian 5), va bang cach str dung S)-(1-((4-bromo-3,5-
diflophenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop chit trung gian 69) thay
cho (S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung
gian 22). 'H NMR (400 MHz, Metanol-d4) & 7,70 - 7,62 (m, 2H), 7,22 (d, J = 8,6 Hz,
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1H), 7,12 (d, J = 8,7 Hz, 1H), 4,06 - 3,68 (m, 4H), 2,47 (s, 3H), 2,40 (ddd, T =22.8, 10,6,
5.3 Hz, 2H), 1,36 (s, 1H). (UPLC-MS, PHUONG PHAP B) tr 1,38 phut; API-MS 459,1
[M-+H]",

Vi du 90:

(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-2-flophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol

Diéu ché hop chit néu & d& muc theo cach tuong tu nhu Vi du 28, béng cach su
dung 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-indazol-3-amin (Hop
chét trung gian 6) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chét trung gian 5), va bang cach st dung (S)-(1-((4-bromo-2-
flophenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop chét trung gian 68) thay cho
(S)~(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung gian
22). '"H NMR (400 MHz, Metanol-ds) § 7,96 (dd, J= 8,2, 7,5 Hz, 1H), 7,37 (t, /= 1.9
Hz, 1H), 7,35 (dd, J = 5,5, 1,5 Hz, 1H), 7,21 (s, 2H), 4,19 — 4,12 (m, 1H), 3,99 — 3,85
(m, 1H), 3,84 — 3,66 (m, 3H), 2,62 (s, 3H), 2,57 — 2,37 (m, 2H). (UPLC-MS, PHUONG
PHAP B) tr 1,37 phut; API-MS 441,1 [M+H]".

Vidu 91:

(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-2-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol
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Piéu ché hop chit néu & d& muc theo cach twong tu nhu Vi du 28, béng cach sur
dung 4-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1 H-indazol-3-amin (Hop
chét trung gian 6) thay cho 4-clo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
indazol-3-amin (Hop chét trung gian 5), v bang cach st dung (S)-(1-((4-bromo-2-
metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop chét trung gian 67) thay
cho (S)-(1-((4-bromo-3-metylphenyl)sulfonyl)pyrolidin-2-yl)metanol (Hop chét trung
gian 22). "H NMR (400 MHz, Metanol-ds) 6 8,01 (d, /= 8,1 Hz, 1H), 7,39 (s, 1H), 7,36
(dd, J= 8,2, 1,5 Hz, 1H), 7,18 (s, 2H), 4,22 — 4,13 (m, 1H), 3,89 (td, /= 12,9, 7,7 Hz,
1H), 3,74 — 3,57 (m, 3H), 2,70 (s, 3H), 2,59 (s, 3H), 2,58 — 2,45 (m, 2H). (UPLC-MS,
PHUONG PHAP B) tr 1,41 phut; API-MS 437,1 [M+H]". |

Vidu 92:

((2S.,4S)-1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4-

AR

Diéu ché hop chit néu & dé muc theo cach tuong tw nhu Vi du 31, bang cach str

flopyrolidin-2-yl)metanol

HoN

Z\
2/ ZT

dung ((28,4S)-1-((4-bromo-3-metylphenyl)sulfonyl)-4-flopyrolidin-2-yl)metanol (Hop
chét trung gian 10) thay cho 4-bromo-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-
3-metylbenzensulfonamit (Hop chét trung gian 9), c6 gia nhiét dudi su chiéu xa vi séng.
'H NMR (400 MHz, DMSO-d6) § 11,57 (s, 1H), 7,76 (s, 1H), 7,67 (d,J = 7,9Hz, 1H),
7,34 (d,J = 8,0 Hz, 1H), 7,11 (d,J = 8,5Hz, 1H), 6,91 (dd,J = 8,5, 0,8Hz, 1H), 5,23 (dt.J
= 53,2, 3,8Hz, 1H), 4,98 (s, 2H), 4,95 (d,J = 5,8Hz, 1H), 3,71 (tq,J = 9,5, 4,8Hz, 2H),
3,66 — 3,55 (m, 1H), 3,37 — 3,33 (m, 2H), 2,29 (s, 3H), 2,26 — 2,15 (m, 1H), 2,11 (s, 3H),
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1,73 (dtd,J = 42,8, 9,9, 4,91z, 1H). (UPLC-MS, PHUGNG PHAP B) tr 1,22 pht; API-
MS 419,2 [M+H]".

Vi du 93: Thir nghiém in vitro, ex vivo va in vivo
(A)  Thu nghiém in vitro SCX-LUC

Scleraxis (Scx) 1a yéu t6 phién ma dic hiéu t€ bao gan. Dua trén tai liéu Scx
duong nhu tdc ddng s¢m trong con dudng biét hoa té bao gan. Poan kéo cing 1,5kb cta
trinh tu hé gen nguge dong cla ving mi hoa Scx duoc tdch dong vao cAu tric gen bo
céo lentivirut pGreenFirel. CAu tric nay dugc st dung dé tao ra dong 6n dinh trong té

bao di duoc lam bat tir TT-D6 ma biéu hién luxiferaza khi hoat hoa phién ma Scx.

Dé x4c dinh su hoat héa phién ma ctia gen scleraxis (Scx) sau khi xtr ly bang hop
chét theo sang ché, trudc hét cay dong té bao TT-D6 Scx-luxiferaza (ScxL) da duoc lam
bét tir cua chudt trong dia 384 giéng day dac, mau tréng (Greiner, cat# 789163-G) trong
50ul mdi truong (Alpha MEM, 10% FBS, 1% pen-strep; Gibco, cat# 12571048 va
15140122) ¢6 bd sung 1ng/ml TGFB1 (PeproTech, cat# 100-21) ¢& mat do 6.000 té
bao/giéng. Sau d6 xur ly té bao bang dung dich pha lodng theo day (1:3) cua hop chat
theo sang ché hoic mdt minh DMSO trong thoi gian bdn ngay & nhiét do 37°C. Sau
khoang thoi gian u, loai bdo moi truong va bd sung 20ul chét phan tmg Bright-Glo
(Promega, cat #£2620) vao cac giéng. Ngay lap tic, doc do phat quang luxiferaza trén

mdy doc dia SprectraMax MSE v6i su tich hop 50ms.
Két qua duoc thé hién trong bang dudi day.
(B)  Thu nghiém ex vivo

Su biét hoa tao gan dugc do ex vivo dya vao ham lugng mARN dbi voi ca gen
tao gan va gen chét nén ngoai bao. Ca gen Scleraxis (Scx) va gen Tenomodulin (Tnmd)
déu da duoc chimg minh 1a duoc 1am giau & té bao gan va lién quan dén su tao gan trong
khi su tdng 1én cta colagen gan typ I (Colla2) la thu yéu dbi voi su biét hoa tao gan va
cén thiét dé 1am lanh phu hop.

Pé xac dinh su thay d6i biéu hién gen ex vivo sau khi kich thich béng hop chét
theo sang ché, bo gan trudce hét dugc 14y ra tir dudi chudt Sprague Dawley duc xAp xi 2-
3 thang tudi. Rira bé gan trong dung dich mudi can bang Hank (HBSS, Hyclone, GE
cat# SH30268.01) trudce khi cit thanh céc miéng dai 2,5 cm. Tiép theo, dit hai miéng
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b6 gén vao mdi giéng trong dia nudi chy mo 48 giéng chita 1 ml moi truong sinh trudng
té bao gdc trung mdé (MSCGM, Lonza, cat# PT-3001) voi cac dung dich pha lodng theo
day (1:2) ctia hop chat hozic mdt minh DMSO. Sau d6 kich thich b6 gan ¢ nhi¢t d6 37°C
trong thoi gian bdn ngay trong thiét bi 0 nuéi cay té bao. Phan 1ap ARN sau khoang thoi
gian 0 tir b gén bing cach st dung b Kit RNeasy 96 (Qiagen, cat# 74181). Sau do
téng hop cADN tir ARN bang cach sit dung Quanta's qScript Supermix (VWR, cat#
101414-106) va quy trinh lun nhiét: 25°C trong 5 phut, 42°C trong 45 phut, 85°C trong
5 phut, gitt & 4°C. Bing cach s dung xanh SYBR (Roche, cat# 04707516001), thuc
hién phan tng qPCR trong Roche Lightcycler 480 II (Phan mé&m phién ban: 1.5.0 SP3,
Roche cat# 05015243001) bing cach str dung quy trinh tudn hoan sau day: U so bd trong
10 phat ¢ 95°C sau d6 1a 45 chu ky khuéch dai 10 gidy & 95°C, 10 gidy & 60°C va 20
giay & 72°C. Cubi cung, tinh dit ligu bidu hién gen bing cach st dung phuong phép
delta-delta Ct bang cach st dung gia tri trung binh cta 3 gen gift nha (Gadph, B-actin
va 36b4).

Céc trinh tu doan moi

Tén gen Poan mdi xudi Poan mo1 nguoc

ATC ACC ATC TTC CAG GAG
Gadph GAA
CGA (SEQID NO: 1)
(SEQ ID NO: 7)

AGC CTT CTC CAT GGT GGT

GAT GCC CAG GGA AGA CAG
36b4 GTA G
(SEQ ID NO: 2)

(SEQ ID NO: 8)

CAC AAT GAA GCA TTIT TGG

GCT CCT CCT GAG CGC AAG
Beta-actin CA
(SEQ ID NO: 3)
(SEQ ID NO: 9)

CAT CTG CTG GAA GGT GGA

Scleraxis TT CA
(SEQ ID NO: 4) (SEQ ID NO: 10)

CCC AAA CAG ATC TGC ACC | TCT GTC ACG GTC TTT GCT
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TCG CTG GTA GGA AAG TGA

TGG ATC AAT CCC ACT CTA AGA

ATA GC (SEQ ID NO: 5)

Tenomodulin

(SEQ ID NO: 11)

Colagen typ 1 | CCT GGC TCT CGA GGT GAA C | CAA TGC CCA GAG GAC CAG

(Colla2) | (SEQ ID NO: 6) (SEQ ID NO: 12)

Két qua dugc thé hién trong bang dudi day (Bang 3) va cho thdy ring hop chét
theo sang ché

D41 v6i thir nghiém Scx-Luc, gia tri ECso thu duge béng cach str dung do phat
quang luxiferaza doc duoc trén may doc dia SprectraMax MSE.

Déi v6i thir nghiém ex vivo, thuc hién cac phép tinh ECso bing cach st dung gia

tri delta-delta Ct dbi v&i mdi gen tinh duoc bang cach str dung gid tri trung binh ctia 3

gen gitt nha.
Bang 3
Vidy Scx-Luc SCX Ex vivo Tnmd Ex vivo Colla2 Ex vivo
' (ECso uM) (ECso pM) (ECsouM) (ECso uM)
1 0,773 n.d. n.d. n.d.
2 0,908 n.d. n.d. n.d.
3 2,831 n.d. n.d. n.d.
4 0,511 | 1,638 0,513 1,551
5 0,275 3,625 1,601 2,628
6 4412 n.d. n.d. n.d.
7 2,016 5,348 0,463 3,312
8 3,600 n.d. n.d. n.d.
9 4,962 n.d. n.d. n.d.
10 1,791 n.d. n.d. n.d.
11 4,130 n.d. n.d. n.d.
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12 2,214 1,725 10,000 10,000
13 2,333 n.d. n.d. n.d.
14 3,919 7,277 6,968 2,642
15 3,052 n.d. n.d. n.d.
16 0,638 1,752 0,447 0,557
17 4,803 n.d. n.d. n.d.
18 0,468 2,521 1,060 2,533
19 0,431 10,000 10,000 10,000
20 0,723 n.d. n.d. n.d.
21 1,264 3,695 6,642 5,318
22 0,879 n.d. n.d. n.d.
23 1,855 n.d. n.d. n.d.
24 0,366 n.d. n.d. n.d.
25 0,606 n.d. n.d. n.d.
26 0,745 n.d. n.d. n.d.
27 1,349 n.d. n.d. n.d.
28 0,436 n.d. n.d. n.d.
29 0,277 n.d. n.d. n.d.
30 0,752 n.d. n.d. n.d.
31 0,126 5,539 3,769 4,178
32 0,518 5,557 6,100 4,593
33 0,17 n.d. n.d. n.d.
34 0,614 1,542 0,078 5,918
35 1,519 n.d. n.d. n.d.
36 0,806 n.d. n.d. n.d.
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37 0,227 0,996 1,685 1,816
38 2,035 n.d. n.d. n.d.
39 0,362 n.d. n.d. n.d.
40 0,988 2,692 2,916 1,825
41 1,329 n.d. n.d. n.d.
42 0,814 n.d. n.d. n.d.
43 0,696 3,373 4,874 3,448
44 1,187 n.d. n.d. n.d.
45 1,251 4,439 2,855 2,411
46 1,055 n.d. n.d. n.d.
47 0,986 n.d. n.d. n.d.
48 0,854 n.d. n.d. n.d.
49 0,852 3,038 2,777 2,232
50 1,293 3,263 7,385 2,006
51 1,583 6,984 6,796 6,388
52 0,578 n.d. n.d. n.d.
53 0,740 n.d. n.d. n.d.
54 0,242 3,802 0,706 4,415
55 0,228 3,144 5,501 3,498
56 0,764 n.d. n.d. n.d.
57 2,707 n.d. n.d. n.d.
58 1,332 n.d. n.d. n.d.
59 3,319 n.d. n.d. n.d.
60 1,606 n.d. n.d. n.d.
61 1,498 n.d. n.d. n.d.
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62 0,630 n.d. n.d. n.d.
63 0,222 1,384 5,405 1,789
64 0,474 n.d. n.d. n.d.
65 1,223 n.d. n.d. n.d.
66 1,076 n.d. n.d. n.d.
67 0,535 n.d. n.d. n.d.
68 1,863 n.d. n.d. n.d.
69 0,148 1,047 3,843 1,484
70 0,282 n.d. n.d. n.d.
71 0,108 n.d. n.d. n.d.
72 0,177 n.d. n.d. n.d.
73 0,632 5,231 6,508 3,766
74 0,286 n.d. n.d. n.d.
75 0,359 n.d. n.d. n.d.
76 0,171 n.d. n.d. n.d.
77 0,692 n.d. n.d. n.d.
78 2,098 4,568 1,887 1,164
79 1,519 n.d. n.d. n.d.
80 2,534 n.d. n.d. n.d.
81 0,372 n.d. n.d. n.d.
82 0,524 n.d. n.d. n.d.
83 0,467 n.d. n.d. n.d.
84 1,688 n.d. n.d. n.d.
85 1,793 n.d. n.d. n.d.
86 0,731 n.d. n.d. n.d.
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87 0,288 n.d. n.d. n.d.
88 0,22 n.d. n.d. n.d.
89 0,554 n.d. n.d. n.d.
90 1,245 n.d. n.d. n.d.
91 2911 n.d. n.d. n.d.
92 1,010 n.d. n.d. n.d.

n.d.: khong dugc xac dinh

Hop chit 4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metyl-N-(1-metylpiperidin-4-
yl)benzensulfonamit va (38,48)-1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-
metylphenyl)sulfonyl)-4-flopyrolidin-3-ol thé hién ECso > 10 uM trong cac thir nghiém
duoc md ta o trén.

Dit liéu duoc thé hién trong bang & trén cho thdy ring hop chét theo séng ché co
hoat tinh lam tac nhan gy cam (mg cta scleraxis, tenomodulin va colagen typ I (colla2)

goi y rang hop chét hiru dung trong viéc diéu tri ton thuong gan va/hodc day chéng.
(C)  Thu nghiém in vivo

Diéu tri cac con vat 3 ngay sau phiu thut bang 1 mg hop chat trong vi du 32
trong 10 ul ta dugc léng duoc phin phdi bang cich tiém dudi da trong khu vuc xung
quanh géan. Thu liy gan 25 ngay sau khi didu tri. Su bit mau xanh Alcian manh ¢6 thé
nhin théy duoc & vét thuong ¢ nhom duge diu tri bang ta dugc 1ong ma tiéu biéu cho
viéc tao thanh mo6 ndi sun ma hoa xuwong thém theo thoi gian. Viéc diéu tri béng hop
chét ctia vi du 32 c6 thé chdng lai mét s6 sy lam lanh khong phi hop gay ra bai su biét
hoa bat thuong hudng vé céc dong tao sun va tao xuwong. St dung phin mém Definiens
Tissue Studio dé phan tich hinh anh dinh lugng cta khu vuc duong tinh véi xanh Alcian.

Céc phan timg nac ndi tiép gébm 2 mm ctia thuong tén duoc sir dung dé dinh lugng.

Chi bdo hda xuong ndi sun
n=5 cho mdi nhém Duong tinh v6i xanh Alcian (mm>?/chd cit)
Trung binh SD
Chi ta duoc long 40,27 12,5
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Puoc diéu tri 25,09 10,55

Két qua trong bang trén goi y rang hop chit theo séng ché hiru dung trong viéc
didu tri ton thuong gan va/hodc day ching bing cach ngan nglra su lam lanh khong phu
hop géy ra boi su ling dong chét nén ngoai bao bat thuong quan séat dugc bang su tao
thanh xuong ndi sun & vi tri ton thuong.

(D)  Thir nghiém bd gan ex vivo:

Diéu ché miu

LAy dudi tir chudt da trudng thanh xuong (Sprague Dawley, céi, 30-50 tuan tudi)
va gilt trén nudc da. C4t doan dai xap xi 40 mm tix phén giita ctia dudi. Chiét can than
b6 gan dudi chudt (n=12) tir doan nay. Sau d6 cac b6 gan duoc chon ngau nhién vao ba
nhém, méi (n=4), té duoc 1ong (n=4) va duoc didu trj bang (S)-(1-((4-(3-amino-4-metyl-
1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-yl)metanol (Hop Chat
Thir Nghiém A sau ddy) (n=4). Do tinh chat sinh co ngay sau khi chiét d6i v6i nhom
twoi. Cho cdc mau cia nhom ta dugce 1ong va nhém Hop chét thir nghiém A vao dia 6
giéng (2 bo/ giéng) trong 2ml/ giéng clia moi truong nudi cAy mo khong chtia huyét thanh
¢dm c6 DMEM/F12 (Gibco®, s6 danh muc: 31331093), chét phy trg N2 (nong do 1X,
Gibco®, sb6 danh muc: 17502048), axit ascorbic (300ug/ml, s6 danh muc Wako: 013-
10641) va Pen-strep (1%, Gibco®, sé danh muc: 15140122). Déi véi nhém Hop chét
thr nghiém, 1uM Hop chét thir nghiém A dugc bd sung vao cac giéng. Luong ngang
bang ciia DMSO duoc bd sung vao nhém ta duge long. Ca hai nhém duge u ¢ nhiét do

37°C trong thot gian 4 tun. Lam méi moi trudong mot lan mdi tuan.
Thir nghiém co hoc

Kep mau dé thir nghiém co hoc bang cach str dung méy thtr nghiém nguyén ligu
mot truc tiéu chudn (ElectroPuls E3000, bd do luc 50N, Instron, M) trong khoang thu
nghiém mdi trudng thy chinh duge nhdi ddy bang PBS. Tai sdn mau vao vi tri ma ¢ do
nép gap (su gon séng bo quan sat duoc bang mit thuong) bién mét va chiéu dai ban dau
(L0) dua trén khoang cach gitra céc rdnh dugc ghi nhan. Chup anh bo tir phdi canh truc
giao bang cach st dung hai thau kinh vién tim (FABRIMEX T80 1,0 1, Fabrimex AG,
Thuy Si) dé xac dinh dic didm khu vuc mit cat ngang hinh elip cua mdi manh. Mau
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duoc dé nghiéng dé hu hong & tdc d6 bién dang khong dbi bang 0,025%1.0/gidy. Chiéu
dai miu va luc twong tng dugc ghi nhan dé tinh stc cang va do bién dang thiét ké.
Modun Young duoce tinh tur khu vuce tuyén tinh ctia duong cong strc cang-do bién dang.

Stre cang hu hong duoc thu 14y & diém ma dat dén stc cang 16n nhat.
Két qua:

Trong diéu kién khong tai, quan sat thiy su thoai hoa gén in vitro dugc thé hién
béng sy thay ddi hinh thai cia cAu tric gan va su giam di cla tinh chét sinh co (stic cing
hong va modun young). Hop chét thir nghiém A c6 thé ngan chin sy thoai hoa béng
céch duy tri c& tinh chit co sinh hoc va cAu tric gan trong cé thang. Két qua chi tiét duoc

thé hién trén Hinh 1 (trong d6 Hop Chét Thir Nghiém 1a Hop Chét Thu Nghiém A).
Vi du 94: Ché pham vi hat

Ché pham vi hat chira copolyme ctia DL-lactit va glycolit ¢ ti 1€ mol 50:50 (ti 1€
mol 1én dén 75:25) va khéi lugng phan tur ndm trong khoang tir khoang 10 dén 70 kDa
vO1 do nhot vbn ¢6 nim trong khoang tur 0,15 dén 0,60 dV/ g v&i nhom dAu este hoic axit,
mach nhanh hodc mach théng hodc dang két hop ctia hai copolyme cdng vai (S)-(1-((4-
(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol (Hop Chat Thir Nghiém A sau ddy) duoc tao ché phdm.

Téng luong Hop chat thir nghiém A két hop vao vi hat ndm trong khoang tr 10%
dén 42% (khéi luong/khéi lugng). Vi hat duoe tao ché phdm dé ¢6 khoang gid tri khoi
luvong trung binh vé kich thuéc tir 5 dén 100 micromet. Tap hop vi hat duoc tao ché
pham trong xy lanh dé duoc phan phdi qua kim khd 22 hoidc cao hon (xem Bang 4).
Dung mo6i hitu co dung dé diéu ché vi hat 1a diclometan (DCM) va etyl axetat (EA) mot
minh hodc & dang két hop vi duy, ti 1& cia DCM véi EA ndm trong khoang tr 5% dén
50% (thé tich/thé tich).

Phuong phap dung dé san xuAt vi hat 1a: Trudc hét, trong bude (a) dung dich cta
hop chit Thir Nghiém A duoc tao ra bang céach tron n6 véi dung dich copolyme axit
poly(lactic-co-glycolic) (PLGA) twong mg trong DCM, DEA hodc ca hai (trong céac vi
du trong bang 4, 400 mg PLGA trong 1,7 ml etyl axetat). Sau do, trong budc (b), dung
dich duoc nhii tuong héa bing cach bd sung 3,5 ml PVA 1 % (40 pH 7,4, chat dém PBS
(Nude Mubi Dém Photphat)) vao pha hitu co trong didu kién ddng nhat héa trong thoi
gian 30 gidy (11.000 vong/phit) bing céch st dung thiét bi dong nhét Ultraturrax. Pha
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lodng nhii twong da tao thanh trong 36,5 ml cua cing PVA 1 % trong diéu kién khudy
nhe (500 vong/phut). Khudy nhii tuong (300 vong/phuit) qua dém dudi tu thong gié
(khong chan khong) bang cich st dung budng gia nhiét (tir 22 °C dén 60°C trong 9 giod

va lai ngudi xudng 22 °C) dé loai b6 phan du ctia dung mdi hitu co.

Sau d6 thu gom cac giot nho thu dugce, trong budc (c), bang cach ly tim. Ly tdm
hat bang cach st dung téc d6 1000 vong/phit trong thoi gian 2 phut va loai bé dich nbi
bé mit. Tiép theo, bd sung 40 ml dich ndi bé mit, sau do tao xody. Lap lai quy trinh rira

nay 3 lan.
Trong budc tiép theo (d), sau d6 dua vi hat thu dugc di sdy thang hoa qua dém
bing cach st dung thiét bi siy thing hoa Christ® (nhiét do -60°C va dp suét 0,200 mbar).
Cudi ciing, trong budc (e), sang vi hat thu dugc bang cach st dung sang 150

micromet tao ra ché pham vi hat.

Bang 4
Luong va dung moi dbi
Tai luong thude v6i PLGA (bude (a);
Mw o , A
F Loai LGA D) (khéi lugng/khéi | PLGA/Dung mo1
a
ltong) % (mg/ml)
PLGA-504 (mach thang)
1 34-58 10 (45 mg) 400/1,7
PLGA-504 (mach thing)
2 34-58 20 (100 mg) 400/1,7
3 | PLGA-G (mach nhanh) | 37-63 10 (45 mg) 400/1,7
4 | PLGA-G (mach nhanh) | 37 -63 20 (100 mg) 400/1,7
5 | PLGA-G (mach nhanh) | 37-63 30 (172 mg) 400/1,7
Hon hop PLGA (mach
thang va mach nhanh) %
khéi luong/khdi hugng
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PLGA-502/PLGA-G

6 Hén hop 10 (45 mg) 400/1,7
(25/75)
PLGA-502/PLGA-G .
7 Honhop | 20 (100 mg) 400/1,7
(25/75)
PLGA-504 3
8 Hon hop 10 (45 mg) 400/1,7
/PLGA-G (25/75)
PLGA-504 N
9 Honhop | 20 (100 mg) 400/1,7
/PLGA-G (25/75)
PLGA-504 N
10 Hon hop 10 (45 mg) 400/1,7
/PLGA-G (75/25)
11 PLGA-504 N
Honhop | 20 (100 mg) 400/1,7
/PLGA-G (75/25)
Hop Chit Thir Nghiém A
12 - 25 mg/ml --
dugc micro nda
PLGA duoc dinh rd nhu sau:

PLGA-504 (mach thing) RESOMER® RG 504 (Evonik)

PLGA-502 (mach thing) RESOMER® RG 504 (Evonik)

PLGA-G (mach nhanh) D,L-POLYMI/D-Glucoza (San pham ctia Novartis)

Hén hop PLGA (mach thang va mach nhanh) % khdi lwong/khéi lugng: cac phan tir
nhu vira xac dinh

PLGA-502/PLGA-G (25/75): RESOMER® RG 502/D,L-POLYMI/D-Glucoza

PLGA-504/PLGA-G (25/75): RESOMER® RG-502/D,L-POLYMI/D-Glucoza

PLGA-504/PLGA-G (75/25) RESOMER® RG-502/D,L-POLYMI/D-Glucoza
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1 mg cua Hop Chét Thtr Nghiém A két hop vao vi hat duge chuyén vao 21 ml
chét dém PBS do pH 7.4, Tween® 20 ¢ nhiét do 37 °C bang cach st dung nguyén lidu
cua bude (e) ¢ trén, va tao ra su giai phong ban d4u (bung nd) cua khoang 5-10 % cua
thudc trong khoang thoi gian tir 1 dén 2 ngﬁy in vitro, sau d6 la su giai phong ¢ tinh
trang 6n dinh clia thubc trong khoang thoi gian tir 14 dén 30 ngay (xem Hinh 2A va
Hinh 2B).

O in-vivo vi hat kéo dai su giai phéng cua Hop chét thr nghiém A trong 3 tuan &
md hinh chuét. Sau khi tiém gan gan quan sat thay su cai thién déng ké ctia chtrc nang

gan 0 mo hinh cit gn mot phﬁn & chudt nha ma duoc do béng cach chup anh.

Phuong phép gradien duoc su dung dé phat hién Hop Chét Thir Nghiém A tr cac
mAu duoc giai phong. Pha dong A 13 95% nude va 5% Axetonitril va pha dong B 1a 5%
nude va 95% Axetonitril ca hai déu chua axit trifloaxetic 0,05%. Nhiét do cot (Acquity
UPLC BEH C18, 1,7 mm, Waters) duoc dat & 30 °C va Hop Chét Thu Nghiém A dugc
phat hién & lambda déi da & 220 nm va thoi gian luu 1a 5,8 phut bing cach sir dung thiét
bi UPLC (Agilent) va phén mém chromeleon. Chudn Hop Chét Tha Nghiém A duge
didu ché trong hdn hop Axetonitril/nude 50/50. Xem dudi day vé phuong phap gradien

dé tron dung moi:

Gradien
Thoi gian 0 1 8 10 11 11,1 13,0
[phut]
% B 5 5 50 95 95 5 5
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YEU CAU BAO HOQ
1. Hop chét c6 cong thic (I) & dang tu do hodc & dang mudi duoc dung

NR3R,

@

trong do,

R; duoc chon tir C1-Csalkyl, halogen va Ci-Csalkoxy;
R, doc 1ap duoc chon tir Ci-Csalkyl va halogen;

n bang 1 hoic 2;

R3 duoc chon tir H va Ci-Csalkyl, va

R4 duoc chon tir C4-Cexycloalkyl dugc thé tuy y mot Jin hoic hon mét lan bang Rs;
vong khong thom di vong ¢6 5 hodc 6 canh c6 chira it nhét 1a mot nguyén tir khac loai
duge chon tir N, O hodc S, duoc thé tuy ¥ mot 1an hodc hon mot lan doc lap bang
hydroxyl, Ci-Csalkyl, Ci-Csalkoxy; trong d6 R4 khéng phai la 4-hydroxyxyclohexyl
hodc tetrahydrofuran;

hoac

R3 va R4 cung v&i nguyén tr N ma ching gén vao tao thanh vong khong thom di vong
c6 4, 5 hodc 6 canh tly y ¢ chita mot nguyén tir khac loai khéac nita duge chon tr N, O
hodc S, vong nay dugc thé mot 1an hodc hon mot lan bﬁng Rs;

Rs doc 1ap duoc chon tr hydroxyl, haloCi-Csalkyl, halogen, Ci1-Caalkyl, phenyl, benzyl,
Cs-Csxycloalkyl, xyano;

R doc 1ap duoc chon tir halogen, hydroxyCi-Csalkyl, C(O)NHz, hydroxyl, Ci-Csalkyl,
xyano, haloCi-Csalkyl.

2. Hop chét theo diém 1 & dang tu do ho#c & dang mudi duoc dung c6 cong thire (I-1)
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(I-1).
3. Hop chét theo diém 1 hodc 2 & dang tu do hodc & dang mubi duoc dung, trong dé
R; duoc chon tir metyl, clo, flo hodc metoxy; va
R> duge chon tir metyl hodc clo.
4. Hop chét theo diém 1 hodc 2 & dang tu do hodc & dang mudi dugc dung, trong do6
Rila H;
R4 1a C4-Cexycloalkyl dugc thé mot 14n hodc hai lan béng Rs.

5. Hop chét theo diém bat ky trong s6 céc diém tir 1 dén 4 & dang tu do hodc & dang
mubi duoe dung, trong d6 Rs doc 1ap duoc chon tir hydroxyl, haloC;-Csalkyl, halogen,
Ci-Coalkyl.

6. Hop chét theo diém bat ky trong s6 céc diém tir 1 dén 3 & dang tu do hodc & dang
mubi duoc dung, trong d6 R3 va R4 cung véi nguyén tir N ma ching gén vao tao thanh

vong di vong ¢6 4, 5 hodc 6 canh duoc thé mot 14n, hai 14n hoic ba lan béng Re.

7. Hop chét theo diém bét ky trong s6 céc didm tir 1 dén 3 hoic 6 & dang tu do hodc ¢
dang mubi duge dung, trong d6 Re ddc 14p duoc chon tlr halogen, hydroxyC1-Csalkyl,
hydroxyl, Ci-Csalkyl.

8. Hop chét theo diém 1 & dang tur do hodc & dang mubi duoc dung ma dugce chon tir
5-(2-clo-4~((3,3-dimetylazetidin-1-yl)sulfonyl)phenyl)-4-metyl-1H-indazol-3-amin;
1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-clophenyl)sulfonyl)pyrolidin-3-ol;
1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-flophenyl)sulfonyl)pyrolidin-3-ol;
1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3 —metylphenyl)sulfonyl)pyrdlidin—3 -ol;

1-((4-(3-amino-4-clo-1H-indazol-5-yl)-3 -flophenyl)sulfonyl)pyrolidin-3-ol;
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1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3 -metylphenyl)sulfonyl)pyrolidin-3-ol;
1-((4-(3-amino-4-clo-1H-indazol-5-yl)-3 ~clophenyl)sulfonyl)pyrolidin-3-ol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit;

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3 -metylphenyl)sulfonyl)azetidin-2-
yl)metanol;

1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3 -metylphenyl)sulfonyl)azetidin-3-ol;
1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3 -metylphenyl)sulfonyl)-3-metylazetidin-3-
ol;

1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3 -metylphenyl)sulfonyl)piperidin-4-ol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(2-hydroxyxyclohexyl)-3-
metylbenzensulfonamit;

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3 -metylphenyl)sulfonyl)pyrolidin-2-
yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metyl-N-(tetrahydro-2H-pyran-4-
yl)benzensulfonamit;

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3 -metylphenyl)sulfonyl)azetidin-3-
carbonitril;

1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3 -metylphenyl)sulfonyl)piperidin-4-
carbonitril;

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3,3-difloxyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxyxyclohexyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-xyanoxyclohexyl)-3-

metylbenzensulfonamit;
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4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(4-xyanoxyclohexyl)-3-
metylbenzensulfonamit;

1-((4-(3-amino-4-clo-1H-indazol-5-yl)-3 -metylphenyl)sulfonyl)pyrolidin-2-yl)metanol;
4-(3-amino-4-clo-1H-indazol-5-y1)-N-(2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-clo-1H-indazol-5-y1)-N-(3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit;

4-(3-amino-4-metyl-1H-indazol-5-yl)-N-(3-hydroxy-3 -(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit;

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3 -metylphenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol;

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3 -metylphenyl)sulfonyl)-4-flo-2,5-dihydro-
1H-pyrol-2-yl)metanol;

4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clo-N-(3-
hydroxyxyclobutyl)benzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxy-1-metylxyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-clo-1H-indazol-5-y1)-N-(3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(4,4-difloxyclohexyl)-3-
metylbenzensulfonamit;

1-((4-(3-amino-4-metyl-1 H-indazol-5-yl)-3-clophenyl)sulfonyl)pyrolidin-2-yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clo-N-(2-
hydroxyxyclopentyl)benzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxy-3-metylxyclobutyl)-3-

metylbenzensulfonamit;
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1-((4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-flophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;
1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-flophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(4,4-difloxyclohexyl)-3-
metylbenzensulfonamit;
1-((4-(3-amino-4-flo-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(4-hydroxytetrahydro-2H-pyran-3-yl)-3-
metylbenzensulfonamit;
1-((4-(3-amino-4-flo-1H-indazol-5-y1)-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;
1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-flophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-etyl-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-xyclopropyl-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-benzyl-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxy-3-phenylxyclobutyl)-3-
metylbenzensulfonamit;
1-((4-(3-amino-4-clo-1H-indazol-5-yl)-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;
1-((4-(3-amino-4-clo-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-2-

yl)metanol;
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4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clo-N-(3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;
1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;
1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-3-metylpyrolidin-
3-0l;

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(2-hydroxy-2-metylxyclopentyl)-3-
metylbenzensulfonamit;
1-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)etan-1-ol;
1-((4-(3-amino-4-flo-1H-indazol-5-y1)-3-flophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;

1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-3-
(triflometyl)pyrolidin-3-ol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3,3-difloxyclobutyl)-N,3-
dimetylbenzensulfonamit;

4-(3-amino-4-clo-1H-indazol-5-y1)-3-clo-N-(3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;
4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-clo-N-(3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;
4-(3-amino-4-clo-1H-indazol-5-y1)-N-(3,3-difloxyclobutyl)-3-metylbenzensulfonamit;
4-(3-amino-4-clo-1H-indazol-5-y1)-3-clo-N-(3,3-difloxyclobutyl)benzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clo-N-(3,3-difloxyclobutyl)benzensulfonamit;
4-(3-amino-4-clo-1H-indazol-5-y1)-3-clo-N-(2-hydroxyxyclopentyl)benzensulfonamit;
4-(3-amino-4-metoxy-1H-indazol-5-y1)-N-(3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit;

4-(3-amino-4-flo-1H-indazol-5-y1)-N-(3-hydroxy-3-(triflometyl)xyclobutyl)-3-

metylbenzensulfonamit;
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4-(3-amino-4-flo-1H-indazol-5-y1)-3-clo-N-(3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;

4-(3-amino-4-metoxy-1H-indazol-5-y1)-N-(2-hydroxyxyclopentyl)-3-

metylbenzensulfonamit;

4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-clo-N-(2-
hydroxyxyclopentyl)benzensulfonamit;

4-(3-amino-4-flo-1H-indazol-5-y1)-N-(2-hydroxyxyclopentyl)-3-

metylbenzensulfonamit;
4-(3-amino-4-flo-1H-indazol-5-yl)-3-clo-N-(2-hydroxyxyclopentyl)benzensulfonamit;
5-(4-((3,3-diflopyrolidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-indazol-3-amin;
5-(4-((3,3-difloazetidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-indazol-3-amin;
5-(4-((3,3-diflopiperidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl- 1H-indazol-3-amin
5-(4-((4,4-diflopiperidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-indazol-3-amin;

1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-4,4-diflopyrolidin-
2-carboxamit;
Meso-5-(4-((3,4-diflopyrolidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-indazol-3-
amin;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(3-hydroxy-3-(triflometyl)xyclobutyl)-N,3-
dimetylbenzensulfonamit;

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-(2-hydroxyxyclopentyl)-N,3-

dimetylbenzensulfonamit;

1-((4-(3-amino-4-metoxy-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;

1-((4-(3-amino-4-metoxy- 1 H-indazol-5-y1)-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol;

1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3 -metylphenyl)sulfonyl)-4-flopyrolidin-2-

yl)metanol;
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1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3 ,5-diflophenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol;
1-((4-(3-amino-4-metyl- 1H-indazol-5-y1)-2-flophenyl)sulfonyl)-4,4-diflopyrolidin-2-

yl)metanol; va

1-((4-(3-amino-4-metyl-1 H-indazol-5-y1)-2-metylphenyl)sulfonyl)-4,4-diflopyrolidin
2-yl)metanol.

9. Hop chét theo diém 8 & dang tur do hodc & dang mudi duoc dung, ma duoc chon tir
(R)-1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3 -clophenyl)sulfonyl)pyrolidin-3-ol;
(R)-1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3 -metylphenyl)sulfonyl)pyrolidin-3-ol;
(S)-1-((4-(3-amino-4-metyl-1H-indazol-5 -yl)-3-metylphenyl)sulfonyl)pyrolidin-3-ol;
(R)-1-((4-(3-amino-4-clo- 1H-indazol-5-yl)-3-flophenyl)sulfonyl)pyrolidin-3-ol;
(R)-1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3 -metylphenyl)sulfonyl)pyrolidin-3-ol;
(R)-1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-clophenyl)sulfonyl)pyrolidin-3 -ol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1r,3r)-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit;

(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5 -yl)-3-metylphenyl)sulfonyl)azetidin-2-
yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit;

4-(3-amino-4-metyl- 1H-indazol-5-y1)-N-((1R,2R)-2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,2R)-2-hydroxyxyclohexyl)-3-

metylbenzensulfonamit;

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclohexyl)-3-

AN

metylbenzensulfonamit;

4-(3-amino-4-metyl-1H-indazol-5-yl)-N-((1 R,2S)-2-hydroxyxyclopentyl)-3-

metylbenzensulfonamit;
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(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3 -metylphenyl)sulfonyl)pyrolidin-2-
yl)metanol;

(R)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3 -metylphenyl)sulfonyl)pyrolidin-2-
yl)metanol;

4-(3-amino-4-metyl-1H-indazol-5-yl)-N-((1R,3R)-3 -xyanoxyclohexyl)-3-
metylbenzensulfonamit;

4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1 s,4s)-4-xyanoxyclohexyl)-3-
metylbenzensulfonamit;

(S)~(1-((4-(3-amino-4-clo-1H-indazol-5-yl)-3 -metylphenyl)sulfonyl)pyrolidin-2-
yl)metanol;

4-(3-amino-4-clo-1H-indazol-5-y1)-N-(( 1R,28)-2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-clo-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxyxyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-3-metylbenzensulfonamit;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;

(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3 -metylphenyl)sulfonyl)-4-flo-2,5-
dihydro-1H-pyrol-2-yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clo-N-((1s,3s)-3-
hydroxyxyclobutyl)benzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-yl)-N-((1R,3S)-3 -hydroxyxyclopentyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-1 -metylxyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-clo-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3 -(triflometyl)xyclobutyl)-3-

metylbenzensulfonamit;
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(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3-clophenyl)sulfonyl)pyrolidin-2-
yl)metanol;

4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clo-N-((1R,2S)-2-
hydroxyxyclopentyl)benzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1s,3s)-3 -hydroxy-3-metylxyclobutyl)-3-
metylbenzensulfonamit;
(S)-(1-((4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-flophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-flophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
(S)-(1-((4-(3-amino-4-flo-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4.4-
diflopyrolidin-2-yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((3R,4R)-4-hydroxytetrahydro-2H-pyran-3-
yl)-3-metylbenzensulfonamit;
(S)-(1-((4-(3-amino-4-flo-1H-indazol-5-y1)-3-clophenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol;

(S)-(1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3 -flophenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1S,2R)-2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;

(S)-(1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3 -clophenyl)sulfonyl)-4,4-diflopyrolidin-
2-yl)metanol;
(S)-(1-((4-(3-amino-4-clo-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-clophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
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4-(3-amino-4-metyl-1H-indazol-5-yl)-N-((1S,2S)-2-hydroxy-2-metylxyclopentyl)-3-
metylbenzensulfonamit;

4-(3-amino-4-metyl-1H-indazol-5-yl)-N-((1 S,2R)-2-hydroxy-2-metylxyclopentyl)-3-
metylbenzensulfonamit;

1-((S)-1-((4-(3-amino-4-metyl- 1H-indazol-5-y1)-3-metylphenyl)sulfonyl)pyrolidin-2-
yl)etan-1-ol;

(S)-(1-((4-(3-amino-4-flo-1H-indazol-5-yl)-3 -flophenyl)sulfonyl)-4,4-diflopyrolidin-2-
yl)metanol;

4-(3-amino-4-clo-1H-indazol-5-yl)-3-clo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;
4-(3-amino-4-metoxy-1H-indazol-5-y1)-3-clo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;
4-(3-amino-4-clo-1H-indazol-5-y1)-3-clo-N-((1R,2S5)-2-
hydroxyxyclopentyl)benzensulfonamit;

4-(3-amino-4-metoxy- 1 H-indazol-5-yl)-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-3-metylbenzensulfonamit;
4-(3-amino-4-flo-1H-indazol-5-y1)-N-((1s,3s)-3-hydroxy-3-(triflometyl)xyclobutyl)-3-
metylbenzensulfonamit;
4-(3-amino-4-flo-1H-indazol-5-yl)-3-clo-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)benzensulfonamit;

4-(3-amino-4-metoxy- 1 H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;

4-(3-amino-4-metoxy-1H-indazol-5-yl)-3-clo-N-((1R,2S)-2-
hydroxyxyclopentyl)benzensulfonamit;
4-(3-amino-4-flo-1H-indazol-5-y1)-N-((1R,25)-2-hydroxyxyclopentyl)-3-
metylbenzensulfonamit;

4-(3-amino-4-flo-1H-indazol-5-y1)-3-clo-N-((1R,25)-2-
hydroxyxyclopentyl)benzensulfonamit;
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(S)-1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-carboxamit;
Meso-5-(4-(((3R,4S)-3,4-diflopyrolidin-1-yl)sulfonyl)-2-metylphenyl)-4-metyl-1H-
indazol-3-amin;

4-(3-amino-4-metyl-1H-indazol-5-yl)-N-((1s,3s)-3-hydroxy-3-
(triflometyl)xyclobutyl)-N,3-dimetylbenzensulfonamit;
4-(3-amino-4-metyl-1H-indazol-5-y1)-N-((1R,2S)-2-hydroxyxyclopentyl)-N,3-
dimetylbenzensulfonamit;
(S)-(1-((4-(3-amino-4-metoxy-1H-indazol-5-y1)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
(S)-(1-((4-(3-amino-4-metoxy-1H-indazol-5-y1)-3-clophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
((2S,4R)-1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4-
flopyrolidin-2-yl)metanol;
(R)-(1-((4-(3-amino-4-metyl-1H-indazol-5-yl)-3-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-3,5-diflophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-2-flophenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol;
(S)-(1-((4-(3-amino-4-metyl-1H-indazol-5-y1)-2-metylphenyl)sulfonyl)-4,4-
diflopyrolidin-2-yl)metanol; va
((2S,4S)-1-((4-(3-amino-4-metyl-1H-indazol-5-yl1)-3-metylphenyl)sulfonyl)-4-
flopyrolidin-2-yl)metanol.

10. Dugc pham c¢6 chira lugng hitu hiéu dé diéu tri cta hop chat theo diém bit ky trong
36 cac diém tr 1 dén 9 ¢ dang tu do hodc & dang mudi duoc dung va mdt hodc nhiéu
chit mang dugc dung.

11. Dugc phim theo diém 10, trong d6 duge phdm nay & dang ché phim gidi phong kéo

dai.
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12. Duoc phém theo diém 10 hodc diém 11, trong d6 duoc phém nay dugc tao ché phém
dé tiém.

13. Duoc phim theo diém bat ky trong s6 cac diém tr 10 dén 12, trong d6 dugc pham
nay & dang ché phdm vi hat va c6 chita mot hodc nhiéu polyme polylactit-co-glycolit
(PLGA).

14. Duoc phém két hop cé chira luong hitu hiéu dé diéu tri ctia hop chét theo diém bat
ky trong s6 cac diém tir 1 dén 9 & dang tu do hodc ¢ dang mudi duoc dung va mot hodc
nhiéu chit c6 hoat tinh tri liéu.

15. Hop chét c6 cong thire (I) & dang tu do hodc & dang mudi duoe dung

NR3R,

(M

trong do,

Ri duoc chon tir Ci-Csalkyl, halogen va Ci-Csalkoxy;
Rz ddc 1ap dugce chon tir Ci-Csalkyl va halogen;

n béng 1 hoac 2;

R3 duoc chon tir H va Ci-Csalkyl, va

R4 duoe chon tir C4-Cexycloalkyl duoc thé tiy ¥ mot 1an hodc hon mot lan bing Rs;
vong khong thom di vong c¢é 5 hodc 6 canh cé chua it nhét 12 mot nguyén tir khéc loai
duoc chon tr N, O hodc S, dugc thé tuy y mot 1An hodc hon mdt lan doc lap béng
hydroxyl, Ci-Csalkyl, Ci-Csalkoxy; trong d6 R4 khong phai 1a 4-hydroxyxyclohexyl

hodc tetrahydrofuran;
hoac

R3 va R4 cung véi nguyén t N ma ching gin vao tao thanh vong khong thom di vong
cb 4, 5 hodc 6 canh tiy y ¢ chita mdt nguyén t&r khac loai khac nita duoc chon tr N, O

hodc S, vong nay dugc thé mot 14n hodc hon mot 1an bang Re;
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Rs doc 1ap duoc chon tir hydroxyl, haloCi-Csalkyl, halogen, Ci-Caalkyl, phenyl, benzyl,
Cs-Cexycloalkyl, xyano;

Rs doc 1ap duge chon tir halogen, hydroxyCi-Csalkyl, C(O)NH,, hydroxyl, Ci-Csalkyl,
xyano, haloCi-Csalkyl;

dé ding lam thude.

16. Hop chét c6 cong thic (I) & dang tu do hodc ¢ dang mudi duoc dung

@

trong do,

R; dugc chon tir C1-Csalkyl, halogen va Ci-Csalkoxy;
R, doc 1ap duge chon tir C1-Csalkyl va halogen;

n bang 1 hoic 2;

R3 duoc chon tir H va Ci-Csalkyl, va

R4 duoc chon tir C4-Cexycloalkyl dugce thé tiy y mot 14n hodc hon mot lan béng Rs;
vong khong thom di vong c¢6 S hodc 6 canh c6 chira it nhat 13 mét nguyén tir khéac loai
duoc chon tir N, O hoac S, duogc thé tuy y mot 14n hodc hon mdt lan doc lap béng
hydroxyl, Ci-Csalkyl, Ci-Csalkoxy; trong d6 R4 khong phai la 4-hydroxyxyclohexyl

hodc tetrahydrofuran;
hoac

R3 va R4 cung v6i nguyén tu N ma ching gén vao tao thanh vong khong thom di vong
¢6 4, 5 hodc 6 canh iy y ¢6 chira mdt nguyén tir khac loai khac nita dugc chon tir N, O

hodc S, vong nay dugc thé mot 1an hodc hon mét lan béng Re;

Rs ddc 1ap duoc chon tir hydroxyl, haloCi-Csalkyl, halogen, Ci-Caalkyl, phenyl, benzyl,
Cs-Cexycloalkyl, xyano;
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Rs doc 1ap duge chon tir halogen, hydroxyCi-Csalkyl, C(O)NHz, hydroxyl, Ci-Csalkyl,
xyano, haloCi-Csalkyl;

dé str dung trong viéc diéu tri tbn thuong gan va/hogc day ching.

17.  Hop chét ¢6 cong thirc (I) & dang tu do hodc & dang mudi duoc dung

@

trong do,

R; duoc chon tir Ci-Csalkyl, halogen va Ci-Csalkoxy;
R2 ddc 1ap dugce chon tir C1-Csalkyl va halogen;

n béng 1 hodc 2;

R3 duoc chon tir H va Ci-Csalkyl, va

R4 duoc chon tir C4-Cexycloalkyl dugce thé tuy v mot 1An hodc hon mét lan béng Rs;

vong khong thom di vong c¢6 5 hodc 6 canh c6 chira it nhét 1a mot nguyén tir khac loai

duoc chon tir N, O hodc S, duoc thé tiy ¥ mét 1dn hodc hon mét lan doc 1ap bang

hydroxyl, Ci-Csalkyl, Ci-Csalkoxy; trong d6 R4 khong phai la 4-hydroxyxyclohexyl

hodc tetrahydrofuran;

hodc

R3 va R4 cung véi nguyén tr N ma ching gin vao tao thanh vong khong thom di vong

¢4 4, 5 hodc 6 canh tly ¥ ¢6 chita mdt nguyén tir khéc loai khéc nfta duge chon tir N, O

hodc S, vong nay duogc thé mot 1an hozc hon mot lan béng Rs;

Rs doc 1ap duoc chon tir hydroxyl, haloCi-Csalkyl, halogen, Ci-Caalkyl, phenyl, benzyl,

C3-Cexycloalkyl, xyano;

Re doc lap duge chon tir halogen, hydroxyCi-Csalkyl, C(O)NHa, hydroxyl, Ci-Csalkyl,
“xyano, haloCi-Csalkyl;

dé san xuét thudc dé diéu tri ton thuong gan va/hodc day chéng.
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